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AUTHORIZATION
 

Country 	 Haiti
 

Proj 	ct Name : Targetted Watershed .1anagement
 

Project Number 	 : 521-0191
 

1. 	Pursuant to Section 103 of the Foreign Assistance Act of 1961, as amended, 

I hereby authorize the Targetted Uatershed rinagerrent project for Haiti, 
involving planned oblig&ations of not to exceed Fifteen 1.illion United 

States Dollars (US$15,000,000) in grant funds over a six--year period from 

the date of authorizati6n, subject to the availability of funds in 

accordance with the AID OYB and allotrment process, to help in fin-ancing 
foreign exchange ,nd local currency costs for the project. The planned 
Life of the project is six years from the dsc. of oblicotion. 

2. 	The project consists of assisting the Government of Haiti to strengthen 

the institutional capability of the fMA"'NDR to plan and in lement, on a 

sustained basis, the ecoLocigally sound developmc :t of 1aiti's waterhed 

basins. 

3. 	The Project agreement, which may be negotiatcd by the person to who. such 

authority is given, will be subject to the following essential terms and 

conditions, together with. whatever other terms and conditions as may be 

deemed appropriate: 

A. 	 Conditions Precedent. Prior to any disbursement, or the issuvnce by 

AID of any commitment document pursuant to which disbursement will be 

made, Grantee wilL, except as AID may otherwi se agree in writing, 

provide to AID, in form and substance satisfactory to AID: 

(a) 	An opinion of the Minister of Justice of the Rep~ublic of Haiti
 

or other counsel acceptable to AID that this Agreement has been
 

duly authorized or ratified by, and executed on behalf of, the
 

Grantee and that it constitutes a valid and legaltly binding
 

obligation of the Grantee in accordance with all of its terms;
 



(b) A statement of the 
name of the person holding or acting in the

office of the Gri.ntee specified in Section 8.3 and of any
additional represen atives, together 
 with a specirlen signature

of each person -specified in such statemient; and
 

(c) Evidence that a full-time project director has 
been aopointed.
 

B. Covenants
 

During the life of the 
project, Grantee will exercise its best efforts to take 
those leg L, reguL;.tory and/or other i ppropriate steps necessary to: 

(1) reinforce laws and custoMs which srneprotect L farmers; 

(2) encourage renters or share-cropoers of state lands to undertake soi L 
conservation measures; 

(3) c-liminate the tax on cutting trees that farers have planted themselves; 

(4) develop laws that 0will ensure that person makesthe who landi!,:)rovenents (incLudir q tree pla.ntinqs and soil conservation measures)
is co:pensated for increasedthc vcalLW due to those irproverients; 

(5) establish a ntional policy for all 
 hillside projects concerning the
 uses of food for work and payments to farmers for' u-ort: on their o,,n lond; 

(6) vigorously pursue the suaprc:sion of the tre.de in charcoal and lumber 
originating from illegal cuttirg on the Pic rI'Tcaya Reserve are-a; 

(7) actively imrlement the program for the preservation of the flora and
 
ftuna of 
the Pic tIacaya Reserve as established;
 

(8) establish a national 
 park service in the Pic Macaya Park to guard

existing resources and regenerate the flora and fauna of the zone;
 

(9) compnsate the legal owners of 
 land within the Pic Macaya Reserve
 
boundaries;
 



C10) 	 .qive priority, in hiring forest service agents and reforestation program 

L borers, to local farmers who live near the Reserve's border.; and 

C11) 	 complete the marking of'.the Reserve's boundaries as quickly as possible. 

Grald Zar'r 
b/i rector / 
I3SAI DIniti 

,Y 

-7 

DPf,~.s:rjL-i UZ tvaripact : 8 /L-(i 3 6 

C/RD)O, VCusutiano_____ 
RDO, AVDLewis / 

ME, R/iLson 
COJ, C3ews Ioor 
RL.A, TCarter ' 
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1. PROJECT RATIONALE AND 1)ESCRIPTION 

I.A. RECOMMENDATIONS AND SUMMARY 

Recommendationsi. The Project Cu)mnittee recommends that the TargetedWatershed Management I (TWM) Project be approved for an LOP funding totalof $15,000,000 in ARI)N grant funds. The detailed project review hasdemonstrated that the project is technically, ecologically, economically,

socially, financially, administratively, anrid environmentally sound.
 

The project will be obligate I via three different instruments: 

(1) in Fiscal Year 1986, $1.5 million will be obligated by means of a bilateral 
grant agreement with the Government of Haiti for the purpose of reinforcing
the 'l'echnical Secretariat for Watersh(d Management (STAB) located withinthe Ministry of Agriculture, Natural [esources and Rural Development
(MARNDR). This agreement will cover the five-year life of the project, andwill be supplemented by local-currency funds from the Title IlI program andother donors, as explained further in the body of this paper. The MARNDR
will then work with AID to locate a contractor to assist with theimplementation the Pic Macaya forest reserve management component (PPMS). 

(2) in Fisal Year 1987, the Missiori, in consultation with MARNDR, willcompetitively recruit -i '- riiral devlopment institution (PVO or
consulting firm), using an open request for proposals. This RFP will leavethe proposing, lead institution the choice of including or not including,
other entity, such as a University, as sub-contractor in their
bid. The Mission will then sign a $13.0 million contract with this"umbrella organization" to implement the remainder of the project through
local PVOs in the target watershed areas. This second contract willprovide funding both in support of the umbrella organization's activities
and for subgrants to the local organizationis. This component of theproject will be known as Proje Sove. Te Okay (Save the Soil of Cayes), or 
ISTO. 

(3) Also in fiscal year 1987, the mission will recruit a U.S. rural development
specialist, through a Personal Services Contract (PSC), as a fuiltime

project coordinator based within 
 USAII)'s rural development office (RDO). 

Thus, outside of the mission the project (TWM) will have three subcomponents:
the Secretariat (STAB), the Pic Macayn pr k management project (PPMS), and thefield activities carried out through NGOs (PSTO), as shown in Figure 1. Thefirst two components will be obligit(d in Fiscal Year 1986 and the third in FY
 
1987.
 

Summary. The Target(,d Watershed Miinagement I Project (TWM) will improve
agricultural productivity and regenerate soil fertility on the hillsidesof the waersheds flowing south from lPic Macaya in the Southern Region ofHaiti. This area, which runs from Cavaillon in the east to Les Anglais inthe west, encompasses an area of 80,000 hectares and a population of 
approximately 400,000 people. 
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i gure t 
PR INCI IPA, COMPONENTS 

'l'argeted Walershed Management. I 
(T1WM) 

Secret ir i aI 	 Pr MaIna eII~I Extens ion Act iviti es 
M) 1,1)(P 1ST 0) 

TWM will generate, test and ext.erid a series of' integrated techncial par:kagea of 
agricultural and soil conservatio measur'es to 20,f)0( farm famiiles during its
 
firs t five years. 'l'huse park ,gtm, adapted Lo specific agrornomic , ecologic arid
 
sociological microzonies within tLhe targeLed area, will inc lude innovative
 
interventions in annual trid perninial crop agricull.ure, including fruit. trees,
 
coffee and other ,xpr'L. cr,'ps , fl' rage c! fiw a,n iinproved ani mal husbandry,
c)ps 

agroforest-ry, and other income-gerciaring soil conservation measures. Alley
 
cropping between strips of per.'runin] v,rgef.ation panted on the contour levels
 
will be nn hitportnrit technial feature of1 most. of these packages.
 

To encourage farme's to adu ptL the proposed inrovat.ions, TWM will establish 
experimental demornstration situ at 20 locations in the wat.ersheds. These 
sites will also serve as extensi-ji centers. In addition, it will collaborate 
with local farmers to establish se ,r'nl .hisarid on-farm adaptive trials. 
Finally, the project will extend tho.e interventions which are both 
economically and ecoh)gically soint a:; widely as possible throughout the 
watersheds. 

AID will sign a contract with in American insLiLu tin in sel, up an umbrella 
agency to implement PSTO. This agency will rent offices in Les Cayes and 
provide technical assistance and euiprimeni. and funds to private organizations 
in the targetted area. These local wrga izations will administer, the 
agricultural activiLie.s of the pro ju'0 , whih the 'leh riic al Secretariat. for 
Watershed ManagemenL (STAR) their ix)eriri.rce to provide information arid policy 
coordination with other enLities doing similar work in Ilai.i. At, the same 
time, STAB/MARNDR links with agricultural research stations around the world 
will be used to guide the tech rnial cont.entrof all of these activities. 
Finally, another environmentally-r ien Led PV() will be competitively selected to 
implement the land manageimen t plan for I he Pie Macaya Forest Reserve. Figure 2 
is an organigram iIlustrat.in g the ad niistntive arrangeme nt.. 

The local organizations listed in the organigram have all worked in the rural 
areas of the Southern lRegion1for a number of years, arid represent the beat 
available agencies to execute the TWM progran (see An ni'.x .): Administrative 
Analysis). TWM will encoirage the private sector to pr-ovide WI commercial 
inputs -) Cie project area, iricluding chemical fertilizers and iiproved seeds. 

http:iIlustrat.in
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Figure 	 2 

ORGAN IGRAM
 

Targeted Watershed Management I 

Agency for Ministere de 1 Agriculture, 
International Development des Ressources Naturelles et du 

I 

(AID) - A Developpenient Rural (MARNDR)
 

-I____________I 

Umbrella Agency I Secretariat Technique Projet 
-Projet 	Sove Te Okay - (e I'Amenageient des Pjc Macaya Sud 

(PSTO) Bassins-Versants (STAB) (PPMS) 

Integrated leve Ioppement Organizat ion for Union des 
Rural Communnutai re the Rehabi l i tation Cooperatives 

Development
(IRD) 

Chret ien d 'llait i
( l.- .. ) 

of' t he Environment
(ORE) 

du Sud.-Ouest
(UNICORS) 

lli lside ,ariners 

I.B. DAEC REVIEW ISSUES 

The l)AEC reviewed the PIll) for this project on February 26, 1986, and gave the 
Mission authority to approve the Project Paper in the field. The project 
design as presented in the Pil) has been modified only slightly in the course of 
project development. The observant reader will note that the project's goal 
and purpose have been reversed, in accordance with the Mission's Action Plan 
goal of arresting the deterioration of the Ilaitian hillsides. 

The AII)/W guidance cable (STATE 077946, given as ANNEX A), raised several 
issues which have been dealt with in this document, as follows: 

(1) 	 Rlole of the public sector. The proposed design calls for the involvement 
of the Ministry of Agriculture in project impiementation, although at a 
scale reduced from that proposed in the 111) (which budgeted the public 
sector component at $2.25 million, whereas the design proposed herein 
recommends a level of $1.5 million). It was concluded by the Project 
Committee that the project is not feasible without the direct and 
continuing involvement of the Ministry in the project. The long-term 
problems of the Haitian hillsides, which this project is designed to 
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address, cannot. be solved by rongovernmental or voluntary organizatiorns
only. The problems of proitecting and policing the Pic Macaya park are an
example of this ,.rinciple. The c reation of the Watershed Management
Secretariat has begu n to focus the public sector's attention on the 
institutional and st rutl-u cal probleims of the hillsides, an d] is trn
initiative that should be conthn ed nd supported. lFinally, the inclusion
of the Ministry in the pr(ject will be viewed as a mersur(e supportive of
the 	 new transitional gove rrnmurt. The rationale behind the Ministry's
inclusion is explained further in the adtidnistril.ive anmalysis (ANNEX .J)
and in the detailed projectt descripLion (Section 1.1)). 

(2) 	 Watershed manigemrent t r'ategy. 'lhe Missi(ri's watershed maringement strategy
is explained at, lengt.h iii tihe BY MWH.; 1987 Action tlan. This project.
represents the fligship in the 	 Mission's new Ihrust toward a comprehensive
attack on the protb.mn; of Ilaiti's hillsides. While the implerentatiorn
focus of thin project. will 	 he the private land of the hillside farmer, the
MA[?ND l and '3TAH will ad\iso til, ((.)II on com phee ril.ary policies Vis-a-vms 
state lamds irid c(dilhrr .e. t, 480 'litle III iriterveril.ions going onl in the 
same t'rget v ater'sheds. 'hse, parallel I, 480 intervermions will include
(a) 	 the lmarrugorment of I&it Mirclya ,,'()rest lReserve, (h) certain land
reclamationc public works pro jecl.s dowrstreini aril( (c) the rehabilitat.ion of
irrigati)orn infra;strrut.riri sfci %.'ig 7,000 hen:tares in the plnin:s below. 

(3) 	 Local Org-anizations. The nlmiriist.ratiwe analysis ronfirins the presence of
 
viable locall ur', liztioni (],(Gl(;' ) ill th( project zone. 
 ,'(our of the
principal LOlPJ 'NtC()R.S, D((,Ctl, OPIt: and IRID)) are thor'oughly analyzed there.

oLh the projecth, dei-ul).iori an(i the almitlintiiu ivee analysis discuss the
role of' the unil)hielti( orgii ritioi ili pr'o)ject, irriplernineltat.iori. 

(4) Depth of mar.kets. the )A(: able :%s s that the 'P "demonstrate how
increased crop and Iives.ock p r'()dtittion projec ted iirider tle pr'ojet will be
absorbed by the dorm,,shI mi.ilot without. lower'irg Market prices below the 
production irc(ntive pmoinit.". This luestiorn is disciissed in the econonic 
analysis (ANNEX I). Although tOle Irc(rj('. will cause un increased timount
agriculturat produce L) lie 

of 
prosenL to J. I, na tiomnal and irternational 

markets, th-re w- sffiiernt, aibsorp.tive cutaiit.y in ench t(o sustain this 
increase. The um hrelii imple mentit. ion tlea will monlitor relevant price
Lrends in these nirmrk"ts throtighou t, the life of the project. 

The goods N) be produiced uniider the procject nr'e all freely traded, and in a
free market, the onig-erm effect, will 1wiectoilibrimnn between the cost of
production arnd thw price L,) Ithe onrmsinrr'. Neit-her All) nor the GOf
adv(caLes pricen (on)ris tin these (".,rirridieiti. EVurthermcre, it. should he
recalled that Haiti iimpoirts i;ltr of its mejimi -taph rood suntpply and that, 
per 	capita prodloi)o i.-; decreusing. 

(5) Land tenure. As is shinwn in the mo)nitring plan arid the Social S;ourldress 
sis, the question of land ontori' is h(,-;s imrtort.annt than had been
 

or ginally thought.. N,'vrthuhlss, a detailed survy will be made in 
 the 
prnjec. area turign the f-arly ye i's of iniplemen ,ttion. That, survey will
provide a comp)ehenisive analysis of the nature of hind tel'ure in t.he
 
project's target, zone.
 

(6) 	 Procurement. 'Oli, Missinn propris(es tl IM, Lh project. I)e obligated by 	 means 

http:protb.mn
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of a contract, as recommended by the DAEC, with a US-based rural 
development institution with sufficient international experience and 
techncial competence. The first, step will be an openly competitive 
Request for Proposals in early bY 1987. The bet-quafified respondents 
will be recommended to the mission contracts office by a formal selection 
committee that will have technically rated each proposal in a formal 
review process. Fbull competition will thus be employed in the selection 
key contractor. 

(7) Pesticides. When it became clear that pesti:cides might be employed in the 
technical package to be recommended by the project, the Mission requested 
the services of a pesticide expert to perform a risk--benefit analysis. His 
report (given as Annex K) which has been approved by the Regional
Environmental Managenment Specialist and the l1ure 1' Officerbivironnmental 
sets guidelines for the use of pesticides in the project area. These 
guidelines will be incorpV)rated inkt all relevant contracts and grants 
under the scope of th is project arid no pesticides will be procured 
without the prior appro)val of All), uheimplementation of a thorough 
training program for the sutbgrarit(es, an(i constant monitoring by 
qualified project personnel. It is expected that petLicides will play 
a very minor role in the project. 

I.D. PROJECT A'rIONALF,' 

An Economy and ecology "-, critiS. The economy of Haiti is, by all measures, in
 
serious danger. Despite recent urbanization arid emigration trends, Haiti
 
continues to be the most rural society 
 in the Western Hemisphere, with as many 
as eight out of ten people living in rural areas and making all, or a 
substantial part, of their income from, activities related to crops and 
livestock. Further, it is difficult to imagine a more inappropriate or
 
vulnerable physical setting: an island 
 with an unusually high percentage of its 
land in hills and mountains. Nearly two thirds of Haiti's land is on slopes of 
over 20 degrees, and more than hall f (' this is on slopes ot over 40 degrees. 

The demographic sparsily )f 50 people per squa re mile that worril.d llaiti's 
earliest post-revolutionary rulers has givet t way to the opposite fears among 
contemporary leaders who face a densit.y of some 500 people per square mile. If 
only one fourth of llai ti's land is truly arab le, then there is an effective 
density of some 2,000 people per cultivable square mile. 

Industrial economies are able to support. such densities. Unfortunately, the 
farming systems of the mountain peasants of Haiti lack the capital intensive 
arid soil-protecding techniques from which those economies benefit. The 
application of an underproductive arid destructive technology to a vulnerable 
topography has produced an island societ.y lhat. is now in serious trouble. 

Development Assistance Strategies. Virtually all watersheds in Haiti are 
inhabited, arid will continue to he inhail.ted, by farming populations. 
Watershed protection is therefore intseparable from the issue of appropriate 
hillside farming systemits. 

One approac h is Lo write off the mounittairit ns hopeless. SoMU developmental 
s?:'ategists argue for ar intensification of lowland irrigated production, and 
the conversion of the mountain peasnnry into wage laborers on lowland 
plantations. Such a hillside depopulation model is not only improbable but 
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unnecessary. There is no irtrinsic impediment that precludes a priori the
 
development 
 of genuinely producLive hillside farming linked to environmentally
safe watershed prote Liom sraLegio. 

TWM is by no means the first prt deal theW tia Foreclt o wite li uplands.
decades both the (Ularind numerous biiLteral arid multi lateral donors have been 
aware of the need t~o program resources toward the hillsides. As early as the 
1940s, a IUNESCO project in Mar bial addressed the need for reforestation ard 
soil conservation. In the 1950s and 1960s organizations such as Church World 
Service successfully used relief tood t1oencourage terracing systems in the
 
Kenscoff area. In the decade 
 of the 1970s FAO engaged in reforestation and
 
dry-wall building activities in the hills near l,es Cayes. During the same
 
decade, FAO also utilized 
 Swiss funding IU) launch what was intended to be a 
model watershed maniagemeint projec:t ii the! river basin of irmbe. For the better 
part of a decade, the Ministry of Agriclture (under PI)AI) has also been 
building bench terrace and ravine check darns in several watersheds. 

Despite some scattered siu:ccesses, lhe results of thiese developmierital efforts
 
have not been erio(:i ragirig. 'The id ocre r'e-ullIs of many previous hillside
 
efforts ctn be attributed t) weveral clearly detiniible factors:
 

(1) 	 Mechanicil structures of erosion coitrol ire generally ,rnl.l.ract.ive to 
peasants because they Lake up vol ube spuice on, scarce land arid because
they have virtualy n iritrinsik. shr t-term icim ie-gecriiating potential.
Farme's generally build them (wily uinrer the stimulus of wages or Food for 
Work. Even then they prefer to build them ()n Stat(e land or on somebody
else's land. Wh: Foed th) build thm(on their own land, peasants have 
been known l.o rmiareuve;' to have them built on ;igrictulturally marginal parts
of their holdings, to avoid tak irg up vlwulbh:cropping space. With the 
cessation of wages, the wail. are, for the most. part, left to crumble. 

(2) 	 In the case of Lr'ee planting, tlhi owrirship aind I suCr' ut rights oVer
 
planted trees have ofte |been lot' armtbig rius. 
 Iri sorme irstances, after 
peasants had ressted the non ri f plnnLing State trees on their private
land, paid work gangs were achItrlly orde redI by frustrated project staff to 
plant trees on private land wihether Ihe owerins warniL.ed the trees or riot. 

(3) Most tree phntingiard wall building efforl.. were further himpered by being
 
entrusted to pubhti-sec tot' agori:ies. The instituLiorml weaknesses of
 
public sector agericos under- the l)uvnlier' r ghne .nisiired LhaL even well
 
conceived projects would be sabo.ajl{od by impleme ntatior variables.
 

Profiing fron these lessons, lMei' Mitsio , ha gr'hirilly begun to subscribe to a 
new project design model whch r'ec(Nimgnizes tMe inicr()-ec'Irlomic motives that. 
govern Haitian peastrl. larnd iise b(hvi or. ThiH has led to a search for 
techniques compatible with this niicr'oe'oiomic focus. Th'e program irniplical.ions
involve the use of a bipart.i , rionr-goverrierital implemnrrtirg mode, in which an 
private uibroe agenl('y receives na r'g-e bloc ot' resources ari(] links up to 
localized n(m-governirr at '.Lies who acvically inplere,nt. project activities 
at village level. 

Lamits of the I)VO externsion model. This new Priogrritmnin rig rib(' -",ho)wever, hats 
been applied effectively only to the mob ilizaLion ()f irigle com,,dities such as 
trees (in Agrioforestry Outreach, 521-4M22) arid pigs (Interin Swine 
lepopul-tion, 521-0170). The current challenge, aiid the logical 'next step" in 

http:warniL.ed
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the evolution of this hitherto sJe(:cess'Uil ipproiich, is to go beyond this focus 
on the gratis distribution of specified items and to move toward a wider
ranging program that more closely engages the farmer. it is true that. trees 
are needed, both by the hillsides aiid by the cash-needy farmers who work those 
hills. But the long term viability of life in the mountains of Haiti will be 
assured only by the transformation of [he total hillside farming system. 

Any transformed hillside far.irng system, to be truly viable in the mountains of 
Haiti, must solve two general types of problems: the problem of protecting and 
restoring the fertility of the land, and the problem of augmenting the income 
of the human population living on that land. Some techniques like alley 
cropping and nitrogen-fixingi hedgerow:-; ,;how some promise of addressing these 
two needs simultaneoijsly. Unlike ruchnnical structures, they dy!:amically 
restore the fertility of the hillsides on which they stand; more importantly, 
they provide possible,. direct sources of in come to the ownera of those 
hillsides. 

The region chosen for this effort is partica rly uppropri1 te, the watersheds 
flowing south from Pic Mmitayu. Io-Mi ec,Cological point. of view, the 
protection of this region is c ritic:id to the well being Of the Southwest. The 
land in this rugion is, fu rtthermore, sLill productive. cologica l degradation 
is still only inicipienit, alnd investmerits ty progratiis ard by iridividual farmers 
stand a chance of yieldirg returns. Therefore, in the Southwest, this new 
hedgerow-alley cropping tech niq(]lue can he tested in an ecological setting, 
leaving a greater margin f,,, ,.rror. Orce the technology is better understood, 
it can be extended to other' parts of laiti wher'e the lIand nrid its peasants do 
not have as wide a margin for taking experimental risks. Finally, it is 
prograiiatically appropriate to begin this undertaking in the region whose 
implementing PVOs have endowed the Agroforestry and Swine Repopulation ProjectE 
with their most rapid rates of nicceptinrice. 

The Project participants and beneficiaries will be hillside farming families 
living in seven watersiedh(s (Cavnillion, l'lslet, Graride Ravine du Suld, Torbeck, 
l'Acul, Port a Piment, and lesI Anglais) to the south ot' Pic Macaya in the 
Southwest of taiti. 

The key features of the Project design ii 'e: 

(i) 	 the developmernt of' lechniill pIackages liiltirg conomically more productive 
and ecologically more protective land use behaviors. These technical 
packages are based on improved, iri tegrated land use techniques devised for 
application to six soil types identified in the Project region. They will 
be tested on project r-araged demrnstration plots, and through on farm 
trials in which large numbers of local farmers will carry out simple 
interventions on one of their holdings (see Annexes E and F). 

(2) 	 an incentive package emphasizing the gratis provision of land improvement, 
productivity-enhancing farm inputs trid designed to accelerate widespread 
adoption of at least certain urgently needed vegetative measures of erosion 
control; and 

(3) 	 a two-part institutional delivery systemi which allocates several research 
and monitoring functions to a public sector Technical Secretariat for 
waterhsed rmianAgericnt (and the mrinmgement of public lands to the 
decentralized authority of the local Agricultural District Office), but 
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allocates the Project's operational and managerial tasks to locally based 
non-governmental institutions. 

Assumptions. The project's ratio, al c'an best be summarized by listing Lhe 
assumptions which guided projecI development: 

(1) 	 Current hid-use prac:tices in the targeted watershed are not only 
underproductive in terms of generating income, but also destroy the 
environment. They Lherefore not only creaie long-Lerm problems for the 
lowland population but, also undermine the very resource base on which the 
hillside population itself depends. 

(2) 	 There is no shorL-ori hop'- ( di,splacing the hillside po)ulatiorn by any 
Inmeasure short. ()I massive cc'( r ie , and that is ndvocaLed by no one. Nor is 
there any short,-:r likelihol that alternate income qources would be 
available to then in the lorlnldl(; even if' they were soi how 11111(J tLo(Cele.1 
cropping the hillside.n Developntrt progriins murs. therefore I'roceed as 
though the watershed ppr()lllIliorn is lhere to stay for the fores;eable 
future. 

(3) 	 No techriical irnrrovadoijs (an bn'ring nnything hpproximating genuine 
prosperity to tre watrshfiA poaulation, nor colnpetely remove ecological 
dangerm attendnrt "n ehe prose in( of this po)plrhtiorr on vulnerable 
hillsides. N()netielehss, ai sferiOs t Ch)nig(!S ilr IlArrd-tlo prac tices would 
Increase slrall-ho](Mler ircomen', Hel dtrriige being d(one to the 
hillsides, arid ir sorne eases coritribute t) the resto)ration of' the fertility 
of the land. 

(4) 	 No fully proven teir nruc:al packnes for hillside tarming have been 
established i laiti. lo\v,,r, exlperierices in laiti and elsewhere point to 
a series of discrete irlrtervene ions, ,orch of which may prove useful. But. 
there is as yet. ro combinediplick agf whose econoiic effectiveness, 
ecological appr frir teness , nrrc th'is hii y t )laitiain peasants has yet 
been demonstn ted. That is, .heoujgh indivi d il elemenlis can be 
disseiminated, th(ere is :js y,.t. pc knp(cr:Icrto clern(iorrtrnte or exteind. The 
technical irrt.'ve"Lrr i, rr, i' )mtn (n:(-d hereir slro)tld he taken uis it series of 
hypotheses to he tOst.;(l, rather thri i as ci Dilinge tee be imrediately 
extended arrd pr=Anrtel. 'l'he testing of Lhese hyllheses-, however, should 
lead to the sruc:cessfrul v'crifir'nrl.ionr iird dissrnmirt.ion of sorme frilly 
extendable hillside f:ar'min;. p'krLe'-. pnckages ton S Irecific need be
 
tested on demnstriorn plot.; in o;trategic eol:cohgicral zones, and the
 
re.niults widely dis.erlir n trd.
 

!5) 	 The long-ter'nr goal cf the l'rject is a shifl, frolm ,n emphasis on annual 
crops toward an irrtegr'crte(d hind .rie sy.or t~uhat skillfully mixes annuals, 
perennials, ritr(gen-fixing hordgfrows and forage crops. This goal will be 
reached only inr phases. The shotlto rrir ptr')jeI strd.aegy will be to promote 
rritr geri -fixi rig h egor()w, f(,l(wed try imprpCvedi var'iet.ies of aniiul c roips. 

(6) 	 The introduction of imlnerd variLies off nrinual crops arind of fertilizer 
could lead to arr in.tensifictionr ()I* rgricrultrurnl ttivities in the 
watersheds cir, I to icreamed defk:forenttion a 0( .r(>ion, as it resIlt e)if this 
intensified agrirkll~trral activity. l'hier'efor, access to ti.reoc improivedi 
inputs will be made :orLiignt. Con Ilrojecl, parn.icipariLs' willingness to take 
silin eoro uerreisur,(os oerosiornof conritrol. 
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(7) Experience in Haiti has shown that Haitian cultivators are more inclinedaccept vegetative, rather than Etructura), measures 
to 

of erosion control,because of the income generating potential of the vegetative measures. Forthis same reason, vegetal.ive moensmies are mor'e likely to be maintained bythe hillside farmer. The Project will .i refor'e emphasize vegetative 
measu res. 

(8) It is unlikely that, any vegetative mensu re of .rosion control, no matterhow necessary from an ecological point of view, will be impressive enoughin its short-term economic potential to stimulate rapid widespread adoptionby watershed cultivators. Dependence on the slow demonstration effect ofthe long-term berefits of erosion con trol measures would cripple theability of this or any other- project. to trigger rapid changes in land-usebehavior. The Project will therefore devise additional incentives, such asthe provision of certain farm inputs, to motivate rapid adoption of at
least some protective measures. 

(9) No productivity-enharici rig agricultural measures should or will beintroduced until each farmer intereste(J in becoming a Project participanthas first implemented preliminary prolec(tive measures on the plot or plotsto receive intensified inputs. Unless such protective measuresinsisted on are
and verified, lProjec(:t iLnhtwventions could end tip accelerating,rather than reversing, the degriadAhlion of the watersheds. 

(10)The project will avoid payments in ford()()d
Work or in cash wages, both ofwhich have proven their inability I( gernerate or sustain long-term changesin land-use behaviors among Haitian peasants. Alternate incentive 
strategies will be utilized. 

(lI)Recent project experiences iri rural Ilni,Li have documented the operationalefficiency of channelling implomen tat, ion Lihriough private-sector
insti.utiorms. For this r'eas I)nthe pro).je,,t will follow the nl ready testedprivatized institutional 111()d0l by which project funds are entrustedsingle private imbroiei ngenicy which in turr links 

to a 
up to hillside farmersthrough a network of locally functionirg niori-governmental organizations

(NGOs). 

(12)The processes her'ein plan ned will Ibe accelerated to the degree that the GOHinitiates related policy reforms (hirid terure, agricultural imports,
markets, etc.) faciliating the transorimatiori 
 of hillside agriculture. 

(13)Interventions within the Pic Macaya park and other similar reserves arebest. made not by PVOs but by t.h e gov(er'nment, itself. The ecologicalfeasibility of this Project would be un(lern ined unless the GOH, assisted bydesignated P, 480 Title Ill funds, d(os in fact adopt measures to addressthe protection of the Park. Technical asistance for this effort should bedelivered through a separate chninit:l fromi that being used for delicate 
extension work with private farmers. 

(14)'l'he llaitin ftri ene r,htis showr opminr ,e I(tagricilturatl innovation in thepast when the innovations are preseriLted in a way that shows that thefarmer's iriterests will be served by these innovaLions. Thus, there isreason to believe that the farmer's will accept the project's technological
and managerial packages. 
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I.E. l)EDrTA LI) PROJIEIT I)!lS(HIPTION
 

Goal The goal of the project is to arrest the process 
 of environmental 
degradation in SouLhwes I tliii.
 

Purposic. The purpose is 
 Io extn(d s il-corserv iig and fertil ity-augmen Li rigland management prnctices in the Pic Macayn wtersheds arid Lo apply lessonslearned from thin field eflor. to riliorl-lvel hillside mnragemen, plannrirng.
 

The project will focus on improving the agriculit ul product,ivit.y of and
income wrested from a tiousarid sq ualre hilowe Ier- landof hill and l0riotLainsidein the sever river basin flowin g south fro Pic Macayn. All agric u ltu raltechniques introduce(l will he evaluated in light of the goal stated above, andnot merely in ter 'ms of their iricomne genera tirig I)(!Iteni.tal. 'I'he pro-jeCt isbased upon the supposition t hatI, there exist Innri(I imiriaeme riIt pack ages that. (ansimultaneously ptect the walershe(d' hillsides from eroding arid improve
 
faIril, incomlie.
 

Over the coursr of project in p enlerl ttiorn, the (overnmritl of Haili arid All)
aim to achieve the lollowirig ()tpiits: 

will 

(I) to involve t-chnicilns ati(] hillside farmers in the (is(:overy, testing, andrefiement of hilside farming )ract ices which simu biieo ly protect theenvironment nnlr in tics ht).h e('ro) yields aind incoime over levels achieved
under existi l I n"dl( i i genieiIiL-; rl. lices; 

(2) to devise risk--iiirimizti. i.n e'xhnsiori strategies, genieralizable evenLutillyto other areas of HtitLi, w ,,ich will permit ofthe accelerated involvement.hillside populat ions in ith iew f ,'hnrogies during the transit ional periodbefore the new t,echri()liri(,s proven economic:u *vi their worth; 

(3) to develop and vali(atel imiipro(ed liird-ise, trategies forr sixdistinguishaible tyles (f larid (i)lxe s round in the water.shds; 

(4) o involve at least. 20,000 pensritsh in Lryiig on . e(:ologically sounder anideconomli icalIly iii "r pr' )d i Live Inn c( uies h in vh ) )ri at hles t one plot in 
their holdings; 

(5) to involve 20,000 hillside farmers, in the smalI-scale growing of grafted
fruit as an intome-,geerain, (ash -crop su pplement; 

(6) to robilize c(imuriLy pa'ticipation ror t.hem construction and iliaintrienance ofland reclamation pulic: works (l,!-jnd for, the pr(l.ection of illthe land 
in the waner'shed|s; 

(7) to involve Ic'olpopulnions in the managemenl, and protecLion of the l"o resI,Reserve at the top ot the targeL watershed. 

Project componenl. 'Ih t'roj(., imlni)leiiieri tatiori st.rat. gy will be one whichgives simultaneoun a tt, riion h)Ahrtbee sets ()f des igni fein,Lire,: ada p tedtechnical pacnkages, lOi'.'ri(tinincl ,L,raLg(,ies, and insLitiu tional 'esoure:e- flowchannels. The guiding asan mprimp is Lhi s Waters iod MPane irojec t, tosuccessful, must give berocighly eqnivnheiLh aittentiorn to iill Ihree of these 



Targeted Watershed Maringemer I. (521-0191) 	 Page II 

problem clusters. This section deals with the technical and motivational 

components of the Project. The following section will deal with the 

implementing institutions. 

Technical Package. The introdu( tion of new land use technologies is at the 

heart of the goals and objectives beinig pursued by the Project. The technical 

objectives of the Project can be divided into three distrinct subcategories. 

(1) 	 Trial-and-Demionstration Plots. On the basis of reviews of the relevant 

literature arid visits to the watershed areas, the PP design team has 

identified six typical land types in the targeted areas. For each of these 

land types, an impr-oved land -use seq uerni has been devised. The altered 

sequences are viewed as teritative arid hypot.hetiical, to be subjec ted to 
verifica.ion ,n () me 20 projec-- inlag(Ji p l(his il Oehe wilt ersheds. Erac h 

recommended land u8se sequence incorporates a combination of productive 

imeasures to increase both yields arid ii (mie, and protective measures to 

ensure that this intensified production, rather than exacerbating the 

ecological stress to which the watershed lurlds are already subject, 

minimizes that stress. 

These land use models will .ie implemerite(t by P roject--supervised technicians 

on up to twenty model experimentation and demonstration plots, spread out 

over the project area. These plots will he worked under direct supervision 

of project staff. The results of these experiments will provide ,he raw 

material from which in tegr L, and locilly validated packages will beiu 

developed for extension to the farmitig p pu latiori living in the watersheds. 

(2) 	 On-fnrm miniexporimontu. The resoIlts of theset expferiments, however, will 

take several years to assess adequately. In the meantime, the project will 

endeavour to involve thousnarids of peasarit cultivators in much more limited 
mini-experiments to be carried out on small portions of their, own 

landholdings. The risk-miniizirig and motivatioral measures which will 
render such col laroratiori feasible arid stafe from the small farmer's 
viewpoint. are discussed below. 

Participants in the project will be required to designate one of their 

parcels as their own trial plot arid pro t(: t that plot with one technically 

adequate erosion control measure. The technical assistance and inputs to 

implement this protection would b(! pr( VidVed by the project free of charge. 

The participating farmer would provide labor free of charge. Only after at 

least one of his plots has been adequately protected to the satisfaction of 

project technicians will a farmer be declared to be eligible for access to 
further project iriputs. 

Having protected one of his plots, the I'armer will carry otut a mini

experiment on that plot. A menuu of possible ,xperiments will be suggested 

by the project staff, (mch charac .erizf.d by ii cornparison of' the yields from 

a plot worked by the farmer urider th L traditional system arid a plot of 

eq ual size worked with improved iripots rind niiarnage m nlI. practices. Si rice 

these technological packages do riot. yet exist, or have at. least not proven 

their viability in rural Ilaiti, the I'ST() stuff' will define flhe task as that 

of evolving such paclkages with ti( collabor'at.iori of the lo(al population. 

(3) 	 (;rlifte(d Iruit Treou. The ecologirally son111estltong- .er'ir arr-igementil. iight 
be one in which the hillsid(e poflulationi shifts from its currenit emphasis on 
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annual grains to an emrphasis on perennials. However, such a shift can be 
neither dictated from ab)ve nor instantly programmed from below. Though 
all persons interviewed-- armer-s, markeltwomen, and N(G() pe rsrnnl--comnile fltC(J 
favorably on the tocal fr uit market, the commerial planting of perennials 
is (with the except.ion of coff,, ) somewhat alieri to the econoriic habits of 
the water-shed populnatior. Their favored crps are beans and corn. 

The 	LORGs will irii.roduc(t! somri- 250,000 grafted rrit. seedlings into the 
region, making them riMvaiIablt, at :ontessioriary prices to farmers who are 
experiment.ing with new lrid isoe techniques. It is unlikely that many 
farmers wiI try hillside plating of largep! riuimbers of seedlingm. Most 
will probahly pinrtt ntouft a dozen grafted fruit trees, arid these int the 
grove that surroun(Is the house. Though s>m)ii farriers might allocate 
hillside plots to the growing of lnrgerr groves of i r tnrie--gerrati rig fruit, 
this is unlikely to be widespread. 

Implem nlri iristituLions. I''rhaps the most fr-eq u, nl. soir(! of project failure 
in Haiti is to be fo'urd in shrtcomirigs in lhe institutions to which project
 
inipleenitation has I)ern enitrusl., In light of these previous experiences, the
 
project will emph)y an ii.stitWWt~i.il traLtegy derived in part. frori the
 
experiences of' [he- Agroforestr'y Utr'en-ch arid Swine I('epoJ lotion projects.
 

The most. effective riori-gxverriilrtl.:rl implementing iodcl has beenl wherein a U.S. 
PVo signs a tgreeiiierit with All), arn(l enters ink) operational agreemnrts with
 
the local NGOs already ope'.Itinri ill lhe area who ,serve as the actual
 
implemieniLter's or the projet. 'Thisnipur'tite rroni--goverrnntmrnimodel has been
 
found to have ,- 'verl idvinihiLt es.
 

(1) 	 Under the "umbr'ella 'o griy" mod, All) per'srnetl administer arid supervise
 
only one large grant. 'The raniierous localized sub-grarits are administered
 
and supeir'visecd by this il,r,'.li erit.ily srtt'oificrilly (ortr'ai:ted with this
 
goal in mind.
 

(2) 	 It frees the local irtl.er'nedir'ry N(;(.s, whose stlaff's may be unifamiliar with
 
AID administr'ativo' pr'+cedtirs, from reportirig anrd other r'equirements they
 
may be influnlifit'd to riplllwitll.
 

(3) 	 It provides the benefits of years of localized kniowlege and localized trust
 
which the N(Ghs have built pr in their nreas of oritinori. It. also permits
 
the rapid dif'rusii (f t.echrni(tues thrr'oiigh those localized N(;Os who have
 
orgarnized their 'lin.Sle into opp,rationlly t 1ffe-iv small farmuier groups.
 

(4) 	 It ensures that activities mal 'oitinine beyond the It ACI). If successful,
 
the project will riot only have irtt.r'edi:od more nppropriaite hillside
 
cropping str'a.egies ,t. Hit: farm Ivel, bill. will have: upgr'aded the capacity
 
of local NC;irs It ovt'rseo' the+se! t. h hnicna I at ivi ti,!, nrid to manage a
 
productive eo.tlerosieni progiari, Project activities will ho iriride more
 
per-mlia riit 1 y Ihi-; ii fngrnrtii rug it drin a j'n ily.
 

Differen:es Between Appronche iu. 'I'he(! appr)rh described above differs in some 
basic ways l'rom At.hvre npprr:ich.s t hat hnve I r'id in rural Hlaili arid opens 
the way to (dynamic prog'rami breakthroughs in th, domai,i of' appropriate hillside 
farming. It. is iseft i t( spt ifly sene: advan tages arid di"M undvantages of this 
approach. Among Lhe advantages ar't the following: 

http:il,r,'.li
http:ii.stitWWt~i.il
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(1) 	 There is no wage labor or food for work. Wage and food for work 
arrangements have triggered wall building ard tree planting in different 
parts of llaiti. But walls biilt and trees planted un der those 

arrangemerits have ten ded to crumble or (lie, as the case may be. The 

payment. of people with ne.goiable specie (cash atril food) to work on their 

own land unidermiries their per:eption of their own self-interest in 

improvitig Lit.h ilnd. 

(2) 	 Nevertheless, the necessalry land improvem:rils, although they head to long 
term improv ements in pro)ductivity, can cause short-term shortfalls in 

annual crop production. Therefore, some type of short-teLrm incentive is 

necessary to en(rc-ouratge land-use mariagemen t. changes in the short-term. But 

this incentive should lie substantively linked to the technical content of 

the land-use: improvement itself. Thus, t.he project will reward the 

appropriate land use marinagermen t inrovit.ions wilh the free provision of the 

required seedling, grass cutting, improved sieed variety and technical 

assistance iripuLs. 

At the saime Lime, there iire at least. two iii(iortnt, pro!hlm s(s. whiich this 

extension approach to watershed irntervenrtions will riot dirertly address and 

which, there-fore, will hav, L.o receive itl.nit.ion formi a selpiraL(, )Iarallel se-t 

of implemiinltirig institutionH: 

I) The issue of the Pic Macayn National 'orest Reserve will riot be directly
 

addressed by the field ex tension orgariizationis. The proposed approach
 

avoids the use of coercion or clubs. It. is based on a structure of
 

positive incentives to make it. possible for farmer's to engage in more 

appropriate cultivation practices. 11. is less applicable to situations 	in 
allwhich collective national interest demarnds the comple te cessation of 

agri.ultural a(ctiv ities ir clearly delimited areas. It would be 

disastrously counterprodu cLive to attempt. to involve the local NGOs in the 

types of coercive polic ing a(ctivi ties that are requiire(l by national park 

projects arid that presuppose the authority that only a State can wield. 

By the same token, as the major land management project in this part of 

the country, All cannot ignore the forest reserve sitting atop the 

watershed. Therefore, it will fund a small activity (P1PMS) tihrou'gh PL 480 

arid a US-based conservatioin organiization to manage the park in cooperation 

with the local distrit agrornomist. At the same time, the Secretariat 

(STAB) will play an important role in raising national awareness about the 

project watersheds management linkages between the mounLaintop forest 

reserve arid the project's hillside farmers. 

(2) 	 The complete protective coverage of the target watershed hillsides will riot be 

achieved. Any given watershed hillside in the Project area is subdivided 

into numerous plots owned by numerous proprietors. It is unlikely that 

all 	 the owners on a specific hillside will voluntarily undertake the 

control that individualcoordinated erosion measures would crosscuL their 

plots of ground and that would be necessary for complete coverage of a 

watershed. The voluntaristic nature of this approach would make such 

coverage unlikely. Nevertheless, indications are that the appropriateness 

of the proposed techniques eventually will induce neighboring farmers to 

imitate each other baring certain (rare) land tenure disincentives. 

However, certain land formations require community-wide mobilization to 

address public danger and, therefore, some public works engineering with 

public sector involvement may be appropriate here as well. The 
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MARNDR/PPMS team will have counterpart PL480 Title III funds for some such 
community needs. Finally, PL 480 Title III funds will also be availfkble 
for the rehabilitation of most of the irrigation systems downstream: an 
another important pay off of waterhsed management interventions upstream. 

This strategy must therefore be seen as a "system priming" model applicable 
principally at the early phases of watershed management when productive and 
protective strategies are being developed. When it has been proven beyond 
doubt that erosion control is indeed compatible with increases in income, then 
the moment will have arrived for public authorities to begin insisting on 
coordinated activities, at least on certain strategically important hillsides. 
But that moment is unlikely to be reached during the life of this project. In 
the meantime, public sector capabilities to manage the park an( begin to 
coordinate between gaps in watershed land management need to be reinforced. 

Role of the Government of flaiti. In line with the non-governmental 
institutional implementing model developed in recent years by USAID/Haiti, the 
project activities described above will be implemented by norn-go, ernmental 
agencies. However, TWM will also endeavour to strengthen the capacity of the 
GOIt in the domain of watershed management and hillside farming systems. It 
will do this principally through strengthening the capacity of the Technical 
Secretariat for Watershed Management Agriculture (STAB) of MARNI)R's l)ivision of 
Natural Resources. On the basis of conversations with MARNDR personnel, it was 
agreed that the best interinstitutional formula would be one in which STAB 
interacted with TWM's umbrella agency, rather than directly with the 
implementing lOI(;s, anm arrangemernt that would also be preferred by the I,ORGs 
themselves. 

The interchange between STAB and PSTO is be on( of mutual utility. From its 
side, STAB will name one uf its employees as a permanent interlocutor with 
PSTO technicians. STAB wii' keep PSTO informed of national developments in 
the domain of watershed management and assist PSTO, both in its extension and 
data gathering activity, to structure its activities in such a way as to make 
them comparable with analogous nctivities being implemented by STAB elsewhere 
in Haiti. STAB would also be invited to provide input into the three 
evaluations that. will be done of IlSTO during lOP. 

PSTO will keep STAB informed of its own activities, paying particular 
attention to mid-course corrections made in project activities. The lessons 
learned by PSTO in its own Activities will be made available to STAB. In 
addition, TWM will provide a series of material inputs to STAB, to upgrade the 
implementing capaicity of this Intter. Among these will be funds for technical 
assistance, training, office equipmient. and supplies, iind travel funds for 
national hillside con ferences. These are discussed in the Implementation Plan 
below. 
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Figure 3 

Map of Project Area 
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II. COST ESTIMATE AND FINANCIAL PLAN 

The summary financial plan is given below. In subsequent pages, costs are 
broken out by component, by fiscal year, by Foreign Exchange and Local 
Currency, and by line item. An analysis of the methods of payment is given 
immediately following the suniinary firiancial plans. 

Table I 
Summary Financial Plan by Component. 

All Years
 
in US$ 

(1) Watershed Secretariat (STAB) $1,000,000
 
(2) Parks Management (PPMS) 500,000
 
(3) Hillside Activities (PSTO) 13,000,000
 
(4) Project Coordinator (USAID) 500,000 

TOTAL 
 $15,000,000
 

The following table gives the financial components of the Watershed 
Secretariat. All STAB local costs (which aro not listed here) will be funded 
from Title III and other sources. 

Table 2
 
Watershed Secretariat (STAB) 

All Years 
in US$ 

(1) Personnel $786,000
 
(2) Equipment 214,000
 

TOTAL $1,000,000
 

Table 3 gives the all-years cost of the Parks management component of the 
project.
 

Table 3 
Parks Management Component 

All Years
 
in IJS$ 

(1) Personnel $320,000
 
(2) Equipment 53,000
 
(3) Training 21,000
 
(4) Construction 21,000
 
(5) Operat ing Costs 41,000 
(6) Travel 21,000
 
(7) Contingency 23,000 

TOTAL $500,000
 



Targeted Watershed Management 1 (521-019!) 	 Page 17 

Table 4 gives the costs, for all five project years, of the PSTO component. 

Table 4 
Hillside Field Activities (PSTO) 

Summary Financial Plan 
in US$ 

(1) Technical assistance 4,000,000 
(2) TA support 800,000 
(3) Site demonstrations 305,000 
(4) Fruit tree outreach 1,842,000 
(5) Evaluation and monitoring 479,000 
(6) Umbrella agency 243,700 
(7) Local PVOs 1,400,000 
(8) On-farm trials 356,000 
(9) Training 783,772 
(l0)Farm Input Incentives 500,000 

Subtotal 	 10,709,472
 

Cont. and inflation 	 2,290,528
 

TOTAL 	 $13,000,000
 

Table 5 gives the LOP costs by the foreign exchange and local currency 
components. The 5% inflation rate is compounded. 

Methods of payment. There is a separate payment mechanism for each component 
of the project: 

(1) 	 STAB. For the Watershed Management component, which will consist 
principally of host country personal services contracts, the method of 
payment will be direct payment to the contractors. For equipment purchased 
by the Ministry, AID will reimburse upon submission of receipts and an 
appropriate voucher. The equipment purchased directly by AID will be paid 
for directly by an AID Purchase Order or Letter of Commitment. 

(2) 	 PPMS. The method of payment for the PPMS will be negotiated with the 
entity that wins the contract for management of the parks component. As 
the local currency element of the activity is somewhat larger than the 
foreign exchange element, it is likely that a periodic advance will be 
used. 

(3) 	 PSTO. Inasmuch as the PSTO component of the project will be committed 
through a direct AID contract with a US-based institution, there will be 
only one payment mechanism governing it: a periodic advance, with review 
of voucher submissions by the USAID/Haiti Controller's office. 

(4) 	 Project Coordinator. This manager-technician will be paid through the 
normal vouchering process used with all Personal Services contractors 
(PSCs). 
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Table 5 
Master Budget 

L/C F/X TOTAL 

ALL COMPONENTS 6,255,000 8,245,000 14,500,000
 

I. SECRETARIAT 0 1,000,000 1,000,000
 

Personnel 0 786,000 786,000 
Equipment 0 214,000 214,000 

II. PARKS MANAGEMENT 255,000 245,000 500,000 

Personnel 90,000 230,000 320,000 
Equipment 47,000 , 000 53,000 
Training 21,000 0 21,000 
Construction 21,00() 0 21,000 
Operating costs 41,000 0 41,000 
Travel 21,000 0 21,000 

Subtotal 241,000 236,000 477,000
 

Contingency 14,000 9,000 23,000
 

III. PSTO 6,000,000 7,000,000 13,000,000
 

Technical zwsistance 0 4,000,000 1,000,000 
TA Support 300,000 500,000 800,000
 
Site Demonstrations 305,000 0 305,000
 
Fruit Tree Out.reach 1,442,000 400,000 1,842,000
 
Evaluation and Monitoring 179,000 300,000 479,000
 
Umbrella Agency 243,700 0 243,700 
Local PrOs 1,400,000 0 1,400,000
 
On-farm Trials 356,000 0 356,000
 
Training 298,058 185,715 783,772
 
Farm Input Incentives 400,000 100,000 500,000
 

Subtotal 4,923,758 5,785,715 10,709,472
 

Contingencies 5% 246,188 289,286 535,474
 

Subtotal 5,169,945 (3,075,000 11,214,946
 

Inflation 5% 830,055 925,000 .1,755,054
 

IV. PSC 0 500,000 500,000
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Table 6 
Local Currency Budget 

ALL 
YEARS
YEAR I YEAR II YEAR III YEAR IV YEAR V 


1,258,007 6,255,000
1,117,092 1,295,533 1,356,781
ALL COMPONENTS 1,227,586 


I. SECRETARIAT 0 0 0 0 00 

Personnel 
Equipment 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

II. PARKS MANAGEMENT 102,000 43,000 36,200 36,400 37,400 255,000 

Personnel 
Equipment 
Training 
Construction 
Operating costs 
Travel 

18,000 
42,000 
10,000 
16,000 
8,000 
5,000 

18,0()) 
2,000 
5,000 
2,000 
8,000 
5,000 

m,000 
1,000 
2,000 
1,000 
8,200 
31,000 

18,000 
1,000 
2,000 
1,000 
8,400 
3,000 

18,000 
1,000 
2,000 
1,000 
8,400 
5,000 

90,000 
47,000 
21,000 
21,000 
41,000 
21,000 

Subtotal 99,000 40,000 33,200 33,400 35,400 241,000 

Contingency 3,000 3,000 3,000 3,000 2,000 14,000 

III. PSTO 1,125,586 1,074,092 1,259,333 1,320,381 1,220,607 6,000,000 

Technical Assistance 
TA Support 
Site Demonstrations 
Fruit Tree Outreach 
Evaluation and Monitoring 
Umbrella Agency 
Local PVOs 
On-farm Trials 
Training 
Farm Input Incentives 

0 
138,750 
60,000 
268,440 
40,000 
50,750 
311,000 
60,000 
42,000 
50,000 

0 
35,500 
60,000 

268,440 
44,200 
47,750 
225,060 
80,000 
69,000 
100,000 

0 
:38,750 
65,000 
268,440 
31,600 
48,250 
256,740 
107,000 
68,156 
150,000 

0 
43,000 
60,000 
268,440 
31,600 
48,200 
303,600 
109,000 
66,902 
100,000 

0 
44,000 
60,000 

368,240 
31,600 
48,750 
303,600 

0 
52,000 

0 

0 
300,000 
305,000 

1,442,000 
179,000 
243,700 

.1,400,000 
356,000 
298,058 
400,000 

Subtotal 1,020,940 929,950 1,033,936 1,030,742 908,190 4,923,758 

Contingencies 5% 51,047 46,498 51,697 51,537 45,410 246,188 

Subtotal 1,071,987 976,448 1,085,632 1,082,279 953,600 5,169,945 

Inflation 5% 53,599 97,645 173,701 238,101 267,008 830,055 

Y. PSC 
V P C00. 

0 0 0 0 
-... --..... 

0 
... .. .. .. 

0 
. 
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Table 7 
Foreign Exchange Budget 

ALI, 

YEAR I YEAR II YEAR III YEAR IV YEAR V YEARS 

ALL COMPONENTS 1,793,154 1,667,953 1,695,241 1,676,181 1,412,172 8,215,000 

I. SEcRrr'IAT 286,200 204,500 155,300 184,500 169,500 1,000,000 

Persoonnel 
Equipment 

185,000 
101,200 

]85, 000 
15,500 

1];,000 
39, 300 

150,000 
34,500 

1.50,000 
]9,500 

786,000 
214,000 

II PARKS MANAGEMENT 50,000 40,00(1 48,500 41, 000 49,500 245,000 

Personnel 
'quipment 
Traini ng 
Construct ion 
OperaLing costs 
Travel 

45,001( 
4,0C) 

0 
0 
0 
0 

d15,500 
500 

0 
0 

0 

46,000 
500 

0 
0 
0 
0 

4,500 
500 

0 
0 
0 
0 

47,000 
500 

0 
0 
0 
0 

230,000 
6,000 

0 
0 
0 
0 

Subtota] 

Contingency 
. . ... .. . . ... . . .... .. . . . . 

49,00) 

1,000 

46,000 

(,000 

46,500 

2,000 

47,000 

2,000 

47,500 

2,000 

26,00(0 

9,000 

ill. PSTO 1,45(G,95'1 1,415,453 1,4,1,111 1,4,12,681 1,193,472 7,000,000 

Tech.ic,5l Assista-nce 
TA Support 
Site Demonstrations 
Fruit Tree Outreach 
Evaluation and Monitoring 
Umbrella Ag,ncy 
Local. POs 
On--farm Trials 
Training 
Farm Input Incentives 

F)500 

0 
1(0,000 
50,000 

0 
0 
0 

55,000 
25,000 

09,500 
]6;2,0010,000 

0 
10(),000 
100, 000 

0 
0 
0 

91,000 
25,000 

L(309,500 
95,000 

0 
100,000 

50,F0 
0 
0 
0 

120,000 
50,000 

766,500 
90,00( 

0 
100,00(0 
50,000 

0 
0 
0 

119,715 
0 

685,000 
53,000 

0 
0 

50,000 
0 
0 
0 

100,000 
0 

4,000,000 
500 

0 
400,000 
300,000 

0 
0 
0 

485,715 
100,000 

Subtotal 1,321,500 1,225,500 1, :21,500 1,12",215 088,00 5,785,715 

Contingencies 5"- 6C,075 61,275 Gi,125 56,311 44,400 289,286 

Subtotal 1,387,575 1,2011,775 1,2H5,725 1,182,525 932,400 6,075,000 

Inflation 5* 
------------------------

69,379 12H,1G78 205,716 260,156 261,072 91.5,000 

SC100, 000 p-" I.'u'fl1:000 100,000 100,000 500), 0()(0 
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Technical explanatory notes on the preparation of the PSTO budget follow. 

(1) 	 Long-term Technical Assistance. The team of 6 expatriate technicians will 

remain throughout most of the life of the project. All expatriate experts 

are budgeted at $140,000/yr. In addition to a Chief of Party (COP), who 

should have a strong rural development management and analysis background, 
this team will inlcude the following specializations: 
- Agricultural Economics and Economic Anthropology, Farming Systems 

Research
 
- Animal Husbandry, Range Forage Ecology, Extension Methodologies 
- Tropical Agronomist/Horticulturalist
 
- Soil Science and Land Reclamation
 
- Natural Resource Economics (STAB)
 

(2) 	 Short-term Technical Assistance. All short-term TA is budgeted at a 

standard 	$15,000/month, which covers all costs. For the purpose of the 
budget, short term TA is tentatively sCheduled as follows: 

Table 8
 
Short-term Technical Assistance 

YEAR 1 2 3 4 5 T
 

FIELD
 

1 0 6.0 MONTHS
TRAINING 3 1 1 

1 1 1 1 0 8.0 MONTHS 

COMPUTER SYSTEMS 2 1 1 1 0 5.0 MONTHS 

INST. DEV/MGMT I 1 I 1 0 4.0 MONTHS 

FINANCIAL MGMT 3 1 1 1 0 6.0 MONTHS 

HORTICULTURE 2 1 1 1 0 5.0 MONTHS 

SOCIAL SCIENCE 1 1 I 1 0 4.0 MONTHS 

SOIL SCIENCE 2 1 1 1 0 5.0 MONTHS 

SEED PRODUCTION 2 1 1 0.5 0 4.5 MONTHS 

PESTICIDE MGMT 


TOTAL: 47.5 MONTHS 

(3) 	 Technical assistance support includes two 4-WD pick-up trucks at $15,000
 

each, two 4WD station wagons at $15,000 each, and one road car at $12,000.
 

Maintenance is figured as follows: year 1 is budget at 10% of purchase 

price, year 2 at 15%, year 3 at 20%, year 4 at 25%, and year 5 at 25%. POL 

is figured at 20,000 miles per year per car, 10 miles per gallon. If 

gasoline costs $2/gallon plus 0.50 for lubricants and miscellaneous other 

costs, then $5,000/vehicle/yr x 5 vehicles = $25,000/year. 

Equipment includes computers, office furniture (desks, chairs, files), 

fans, conference tables and chairs, typewriters, a generator for house on 

the South Coast, air conditioners, photocopier, mimeograph machine, and UPS 

for computers. Office rental is estimated on the basis of current AOP 
office rental of $500/month in Les Cayes. Supplies includes consumable 

office goods and computer supplies. Services include computer maintenance 

and repair, housing renovation on South Coast ($20,000), office renovation 

in Les Cayes ($5,000), housing renovation in Les Cayes ($25,000 for 
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etc. on 4 houses: $2,500/yr in 	 years 2 & 3 for 
screens, paint, water tanks, 

5 for
renovations/repairs arid $5,000/yr in years 4 and 


renovations/re pairs).
 

in hotel in Les Cayes
per diem is budgeted as follows: 30 daysIn-country 

and 10 days per month in 	Port au 
after arrival while awaiting housing 


Prince during the duration of the Project.
 

$150/ha/yr;Costs were budgeted as follows: land,
(4) 	 Site demonstrations. 

$40/yr', inputs, $i50/yr; labor, 1000 man 
seed/trees, $225/yr; tools, 

but the estimatewas 


may change either way.
 
days/yr at $2.50/day. This estimated over 20 sites, 

Most of these figures were supplied by Sean 
(5) Fruit tree outreach. 

which one should see for 	details. In the nursery there 
Finnegan's budget, 

$8.89/tree; 2,000 
are 20,000 citrus/yr at $8.50/tree; 5,000 avocado/yr at 


3,000 other/yr at $5.83/tree. On the site
 
mango/yr at $8.95/tree; and 


are 20,000 citrus/yr ,at $6.28/tree. These figures include all
 
there 


costs.
extension nr(i training 

surveys - duration 24 months 	 2 
(6) Evaluation nnd monitoring. Baseline 

12 people at $300/mio 2 data processors for 3 months 
enurnerators/wtershd(s( : 

at $400/no miscelloe(wous - $10,000/yr. Monitoring is a permanent
each 

PVOs. There is I monitor per PVO at $400/mo for 5 
function in interInedary 

parts and fuel for motorcycles 	 at 
yrs. There are 4 mot( c:ycles at $1500 


$600/yr/moto.
 

economist, agronomist,
There nre three e ':atiua!.ins with 4 person teams: 

to last one month 
institutional analyst, anthropologist each evaluation 


total cost included in 15,000/c;. nert/rnc;th.
 

The foiiowing personnel are budgeted for: 
(7) Umbrella Agency. 

2 secretaries at. $450/no
 

3 drivers at $350/mo
 
I night watchimn t $250/nio
 

1 office runner at $250/mio
 

1 accouiiint. fit $(;00/ni
 

out for 5 years. Berefits and 	 hospitalization are 
All personnel aric costed 


estimated at 25% of' salaries.
 

kits at $150; audioat $200; tissue test
Equipment includes soil tesl. kits 

visual training materitils at $1500; and miscellaneous technical equipment 
& 4, arid $3,000 for year 5.2, $2,500 for years 3at $2,000 in years I fnd 

This inoludes the following personnel:
(8) Intermediary PVOs. 

4 agronomuist s at $7 00/mo 
$300/mo20 site matg-rs/,xtensionis Is at 

2 t $200/mo12 more extens;ion workers in 	 yr 
yr" 3 at. $200/mo12 more extensi on workers 	 in 

in yr I at $200,mo12 more ext.ensi oi w-rkers 

4 input managers at $700/mo 
.

4 input supply ass;i A a n ts at. $500/m 



Targeted Watershed Management 1 (521-0191) 	 Page 23 

Their transport costs include 4 4WD pick-ups at $15,000; 8 125cc 

motorcycles at $1,500; motorcycle maintenance, parts, and fuel, at. $600 per 

year per vehicle. Equipment includes 4 computers (IBM XT type) at $8,000; 

12 weather stations, with max/min thermometers, rain gauges, etc. at $250; 

5 soil test kits at $200 each; 5 tissue test kits at $150; books and 

journals, at $500 per PVO per year; AV equipment for meetings, for $1500 

per PVO; and miscellaneous equipment, at $2,500 per PVO per year. Supplies 

(paper, computer supplies, etc. are costed at $2500 per PVO per year. 

Overhead to PVOs is calculated at 10% of all above expenses in category 8 

in the budget. 

(9) 	 On-farm trials. Seed has been costed at. $0.50/lb. It is to be supplied
 

free for sites and on-farm trials. The area covered is: year 1 400 ha;
 

year 2 500 ha; year 3 600 ha; year 4 700 ha, and year 5 700 ha. 100 lbs
 

seed/ha equals $50/ha for beans, corn, and sorghum. Imported germ plasm 

consists of tree seed, grain seed, vegetable, exotic crop seed, and 
- yrs 2-5. Fertilizer isbudwood. The cost is $10,000 - yr I and 5,000 

supplied for sites and on-farm trials tit $70/ha, with the same surface 

areas as above. Fertilizer subsidies are budgeted at 50% for two years, 

two 	 years, then nothing. Year one: $2,000; year 2: $15,000;then 25% for 

year 3: $30,000, and year 4: $20,000.
 

Master's students at $25,000/yr(1O)Training. Iong-term training consists of 8 

for 2 years each. Two lba e in year 2, two in year 3, and two in year 4.
 

Short-term overseas courses are budgeted at $12.000/trainee for 10-14 week
 

course in the US or a third country, including all costs. Short term
 

overseas departures will inc]ude: year I - 5 year 2 - 10 year 3 - 10 year 4
 

- 7 year 5 - 5. This is a total of 37 trainees for 2-3 months each. In

country training is budgeted at 20 trainees/month in 5 days courses at
 

$20/day = $2000/month.
 

(1)lnput Incentives are budgeted as follows: year I - $75,000 among
 

all 4 PVOs; year 2 - $125,000; year 3 - $200,000; year 4 - $1500,000; and
 

year 5 nothing. 

III. 	 IMPLEMENTATION PLAN 

This implementation plan is divided into four sections, as follows: 

A. 	 The roles and responsibilities of the participating organizations, 

which include AID, the Technical Secretariat for Watershed Management 

(STAB), the Park Management Organization, the Umbrella Agency, and the 

Local Organizations (LORGs); 

B. 	 The implementation schedule, including specific tasks for each of these 
organizations; and 

C. 	 The training plan. 

The 	monitoring plan and procurement plan tre given in separate sections. 

III.A. ROLES AND RESPONSIBILITIES 

aAlthough there are two obligating instruments (one bilateral and one with 
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private organization), there are five major actors in the project: AID, the 
Technical Secretarial, for Watershed Management in the Ministry, the park 
management. entity; the umbrella organization, and the local organizations in 

the watershed. The role of each of these organizations is discussed in turn. 

AID. AID will supervise project. implementation through the Agriculture and 

Rural Development Office (ARDO). The project manager, in consultation with 
the MARNDR/STAB coordinator, will establish requirements for the implementing 

agency, draft the RFP, and participate on the bid evaluation committee. When 

the implementing agency is in place, the project manager will coordinate AID 
relations with the projec. ,aid will main tairi regulir contact with the 
umbrella agency. ARDO will coordinate all TWM activities with those of other 
AID-funded projects, especially ADS 11, AOP, ism), and cIMMYT. All research 
results will be shared and (tabi collection and analysis will be coordinated 
according to a unitually agreed upon plan. The project will include separate 
funding for a project. coordinator who will serve on the project advisory 
committee and supervise the c:ontacts. 

All) will buy in to the S&'T/AC;? cooperative agreement with the Consortium for 
International Crop I)rot(ection (Ci(CI ) and Oregon . tate UniversiLy (OSU) 

International PIlirit, Protoercion Certe.( ,r for technical assistance to e valuate 
the safest ad ms(t, iip!)r'oprinte pesticides ard for tainirig in pesticide safety 
and handling. 

With regard to mornitoring and evluation, ARDO will be responsible for 
organization and implementatiorn of all project. evaluations, including 

recruiting am,. :oniticting for persorinel. All) will fund periodic audits of 
the umbrella agency, including both financial arid performance audits. USAID 
will not directly audit the partiiipitting llaitiari intermediary PVOs, though 
it may request the umbrimellv. agency to carry out such tasks, if appropriate 
and necessary. 

On the national level, All) will vigorously purstie changes in GOII agricultural 
policies that will erable the project to achieve its goals. This will be 
accomplished through r'egrular ((0(tintion with the Secretariat, as well as 
through policy measures u ndertailin in negotiations for future All) assistance. 
AID will worh to. stre,ngthen Lhe capacity of the STAB to coordinate, monitor, 
and evaluate all hillside acti vities in Haiti, including research, extension 
arid incentive progriols. 

The Technical Secrebiriat. for Wtershed Mningernent (STAB). The STAB will 
play a national policy, rweamrc.h, coordination, monitoring arid evaluatiorn 
role for all agricultural arid conservatiion activit.i.s on llaiti's hillsides. 
The TWM will pr'ovide the STAB with material, technical assistance, training 
and other personnel su pport, which at( specified elsewhere ifrthe lP (see the 
Administrative Analysis aid the Budget). The project will work closely wit.h 
the STAB at all times and keep it. informed of project activities, problems and 

accomplishment.s. The lo,-Il organizations (LOR ;s) will deal directly with the 
uribrella, which will coordirmte information received from them arid transmit it 
to the STAB. 

Building on the information in the CRIES system, STAB will establish arid 
implement an automated system to inventory the natural resources of Haiti, 
including data from the TWM area, arid will moniLor an d evaluate the results 
of agencies working on hillside improvement projects. [I. will provide data 
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from the automated system to the project to facilitate the search for 
solutions to increasing ecologically sound agricultural productivity in the 
project area. 

STAB is designed to coordinate, monitor nrd evaiihit all hillside projects in 
Haiti, including engineering and reforestatiom piograms. To this end, it 
will initiate efforts to define it coherent body of policies to encourage 
watershed develoment in a rational and long-term manner. This will result in 
a planning mechanism, including medium i.erm (5 yfmr) and long-term (20+ year) 
goals and objectives to enable Haiti to work coherently toward the 
development of its hillside areas. STAB will eventually devise a land tenure 
policy for state lands which will encourage the protetion and development of 
the hillside zones. 

STAB will ensure that information gatheredt about hillside agricultural 
systems is compatible with the national data collection and analysis system 
and disseminate that information to ill agecries working to improve hillside 
agriculture through publications, seminars, workshops, and audio-visual 
techniques. It will encourage the establishment of nn effective applied 
agricultural research capacity in Haiti, building on the farming systems 
research underway with the ADS 11 project, which will develop crop varieties 
and cultivation techniques to permit maximum utilisation of the hillsides 
while regenerating soil fertility and conserving resources. 

This final task will be of overwhehmni:g ifiip,)rtarice to the TWM, as only a 
viable agricultural research program can, provide hillside projects with the 
plant materials they need to carry out a programof adaptive and on-farm 
trials in their zones of intervention. The STAB will work closely with the 
District Agronomist Offices in les Cayes and will assign to the Office such 
monitoring and coordinaiinn tasks us it chooses. It will work closely with 
all the Directorates of the MARNDR to ensure that all the technical resources 
of the Ministry are put at the disposal of the TWM as needed. 

The Park Management Organization. Immediately upon signature of the 
bilateral grant agreement in 1986, AID will work with STAB (and the 
organization chosen by the interim government to oversee park management, if 
such has been chosen by this time) to locate a US-based conservation 
organization qualified to undertake park management. This organization will 
work with the STAB and will work with the l)istrict Agronomist's office in Les 
Cayes to implement the park management program (PPMS, or Projet Pic Macaya 
S u d). 

The raison d'etre of the park management program is the protection of the 
vegetative cover on highest point of the watershed. As is mentioned in the 

stewardship plan, however, there are at. least three ancillary benefits from 

the project's support of this activity: (1) the protection of national 
ecological conditions and processes; (2) the promotion of the national 
patrimony; and (3) the development of a recreation and tourism program. The 
operational goal of protection will be aichieved through a well-design
combination of reforestation and strict zoning. 

Responsibility for linking the implementation of Pic Macaya park management 
program to TWM and parallel PL 480 Title Ill programs will rest with MARNDR's 

Cayes Agricultural district and its PPMS program. The Ministry of 
Agriculture will riot have the sole or primary responsibility for 
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implementation of the project, as there are several t~reas in which the park
entity will need to coordinate with other branches of the Government: the 
Ministry of the Interior, for, enforcement actions, and the Ministry of 
Finance, for taxes and fiscal matters. Prior to the change of government in 
early 1986, the responsibility for" park management resided in the Ministry of 
the 	Presidency, in an organization known as INAHCA. Recently, responsibility 
has 	 been reassigned to the Institu to de Sauvegarde du Patrimoire National 
(ISPAN). However, all TWM and P1, 480 r'esources going into the park 
management effort, inc'lu(ing the pnr'k managemen t contract for the U.S. 
environmental PVO), will be administered by MARNDR's D)irection des Ressources 
Naturell.s, which will involve other G(()I Iigr,ices us noc.(essary. Any link 
between USAII) amid these agencies, wiLh r,gnrid to the park, will pass through 
MARNDR. 

The Umbrella agency . The umbrella organization will serve as the 
intermediary blut.wee the (Olt arnd all other organizations working with the 
project, playing the central role in implementatior. From its headquarters 
in Les Cayes, it will work closely with AlI), the STAB and the intermediary 
local orgliniza tio(ls (IOR(js) to impr(oe agricultural prod uctivity and farmer 
income in the project area while at. the same time regenerating soil fertility 
and preventing crosion. With its field staff of experiericed technicians, 
including a Chief of PlarI.v, , a iriimil husbandry and extension specialist, two 
agronomists and inj agir ickt i rati (onimist., in ad diti ion to a natural resource 
economist or, the sta ff of the STAB in P'ort. au Prince, the umbrella 
organization will work at ai varioty ,)fhevels. 

It will wor-k v.:!) Lhe STAII t, estahlish national policies favoring hillside 
agricultural improvelw:r t and soil :onser'vation. It will provide technical 
assistance to the IulGs LfUhelp them carry out the research, extension, and 
managerial tasks called for- ty t.he project, a rid provide them with fuinding and 
materials to carr'y out i.hose 'Iashs. It will orgarnize, plan, and execute 
training progriam, for 1,0I?(; r'('orm l, pomsanl.s trid (ither intercsted per'sons, 
with the aim of ,iisuring that, t!),! lOR(s imiplemi, nt, the project in a 
technically and ndmiirnistir'tivoly uiccol)tble way. It will help the 1,O141s 
establish mechanisms to ensure the sust ainability of project efforts after 
the 	PACD. For example, it will est~iiblish mni ao uniting, in ventory control 
and reporting system that satisfies LSAlI) requirements for disbursement of 
funds and materials. This will involvo helping the L.oU(Is to organize and 
administer the credit program usirg TWM funds. 

The 	 team will be comp ,sed of I ,w,pw(:inlists below. 

(1) 	 a Chief of Party with strong rural developmnt. analysis and project 
implementation oxperience,livi in Les Cayes, a ttched to and directing 
the umbrella ugenc y; 

(2) 	 an agricultur-1al economist nrid fur minrig systemnis research specialist, living 
in Les Cayes and working for the umbrella agency; 

(3) an animal nutriti(onist or forage sp.ecimilist with it bitckgrotind in 
extension or' commuiiciatiomi met hodologies, livinr in Les Cayes and working 
for the utit)rheli, ag ricy; 

(4) 	 a tropical agrnonomist. or horticultuIirist., living ir IA! Cayes and working 
for the umrmhrelha agency; 
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(5) 	 a soils agronomist, land reclamation specialist living in Les Cayes or 
Chardonnieres and working for the umbrella agency; and 

(6) 	 a natural resource economist, Iivimg in Port Au P'rince, working for the 
umbrella agency and reporting to the Chi'i of Party, but attached to the 
STAB and working closely with the Coordinator of the latter agency. 

In addition, the project will require a good deal of short-term technical 
assistance during the first four years of the LOP. The short term assistance 
program is discussed below in the section onl the implementation calendar. 
The skills brought by the short-terin assist~ants will complement those of the 
umbrella agency team as wvell as those of the STAt arid the LORGs, but they are 
riot skills for which the project will hive a perimanernt requirement. 

Local Organiznations (LORGs). Although the! LOG i are mentlioried last in this 
section, their role in the project is fundaumenhtAl. 'The hlaitiain PVOs and 
other organizations in the TWM zone will crry out the work of the project on 
the 	 hillsides, with the farmers who are the tilLinite benieficiaries of the 
projects resources arid ideas. These ititermedhary organizations will transmit 
the resources of the umbrella agency and th(! GOIt to the farmers in a way they 
will be able to .ccept arid absorb. 

The LORGs will establish the proLrranm and plans for accomplishing the goals of 
the project. Once implementation is under'wiy, they will administer 
demonstration sites in the targetec, watersheds. They will conduct outreach 
and extension activities, including on-farm trials, to spread successful 
innovations from the demonstration to participating farmers, arid administer a 
program of income-generating credit for participating farmers, tied to the 
execution of soil conservation activities. 

It will be the LORGs' responsibility to hire and train the technical and 
administrative staff to carry out the project. they will participate in 
meetings and seminars to st policies arid plan activities for all the LORGs 
working with the project. 

As the project evolves, the LORGs will send personnel to TWM-sponsored or 
financed training activities, in Ilaiti or abroad. As the project advances 
the role of the LORGs will be refined and developed, as will the roles of the 
other participants in the project. 

III.B. IMPILEMENTATION SCHEI)ULE 

The project will be implemented in two phases. In project year I (fiscal 
year 1986) AID will sign a project agreement with the Ministry of Agriculture 
to support the Watershed Secretariat (STAI3) and the the preservation of the 
Pic Macaya Forest Reserve (PPMS). The role of the STAB is discussed below. 
As the CRIES system is phased out of the ADS I project, it will gradually be 
absorbed by the Secretariat. The CRIES system will then serve as the 
informational focal point of the Secretariat. 

In fiscal year 1987, All) will prepare a Request for Proposals (RFP) with the 
intention of recruiting a US PVO. An abbreviated project calendar is given 
below. 
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Figure 4 
PROJECT STARTUP CALENDAR 

Mi.[estone 


Project Paper Reviewed 

ON Expiroq 

Grant Agreement signed 


PSTO RFP Prepared 

Park zoning policy issued 
PSTO RFP Issued 

Training program issued 

Park Management !;F'Pissued 

Closing date for submissions 

Socioeconomic survey begins 
Selection of' Umbrella org. 

Contract negot iat ion 

State Lands lPol ry issued 

i',.ld team arrives 

Demonstration inputs ordered 


Demonstration plots laiC, out 


Pesticide buy in negotiated 

Extension out reach planned 

CRIES absorbed into STAB 

Short--term training begins 

Eva I u, I ion 

I'ACD 

Agent 


AID 

AID/W 


AID/MARNDR 


All) 

STAB 

AID/MARNDR 

STAB 

AID/ISPAN 

PVOs 

STAB 
AID 

AID/MARNDI? 

STAB 


Umb. 


Umb. 


Umb. 

AID 

Umb/LORGs 

STAB 

UJmb/LORGs 

AID/STAB 

Several elements of the implementation strategy 
particularly the way in which the STAB and the 
PSTO umbrella organization. 

Date
 

8/86
 
8/ 
8/86
 

10/86 

11/86
 
11/86
 
11/86
 

12/86 

1/87 

1/87
 
1/87
 

2/87
 

3/87
 

5/87
 

6/87
 

8/87
 

10/87
 

H1/87
 

1/88 

3/88 

6/93 

7/94 

are not obvious from Figure 4 
PPMS will interact with the 

STAB. While STAB will concentrate on the watersheds south of Pic Macaya, it. 
will also have national responsibilities in coordinating the review, planning 
and evaluation of projects funded by other donors und NGOs in other parts of 
the country. 

STAB will establish a classification of Haitian watersheds, including an 
estimation of their current condition and expected evolution over the next 20 
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years. It will coordinate or carry out studies of traditional arid modified 
production systems in each type of watershed in Haiti. In the TWM area, these 
studies will be carried out by the project in a manner to allow data gathered 
and analyzed to be compared readily w'th data from other- watersheds. 

Among the other outputs to be produced over Lhe life of the project are the 
following: 

(1) 	 a description of the current situation, to include an inventory of all
 
past and ongoing watershed projects; a tracking system for all ongoing
 
projects; a description of donor strategies; a roster of all individuals
 
working in waternhed management in Haiti; an inventory of all research
 
efforts related to watershed management; aid a research monitoring
 
system;
 

(2) 	 the development of an action plan, with a set of objectives for watershed
 
management in Haiti reflecting a consensus of all those involved; a set
 
of criteria for determining project interventions; a prioritized listing
 
of watersheds for project interventions; clear definiticns of national
 
policies on watershed managemetint; a description of the Lechnical
 
approaches tied to environmental characteristics, including conservation
 
measures, pesticide management, farming systems arid agroforestry
 
applications; review of and comments on all waterhsed management
 
projects within the Ministry; project evnuations, including
 
recommendations for projr iaupeovemenit; the enumeration of major
 
determinants of project success or failure; a research agenda, including
 
specific information needs for watershed management; an inventory and
 
assessment of training programs, and a review and commentary of the
 
training curriculum; and
 

(3) 	 the collection and distribution of published documentation, with a 
documentation center for studies and reports on watershed management, and 
a monthly newsletter containing information relevant to watershed
 
management.
 

STAB will also work actively in the areas of land and tree tenure and state 
lands policies, with the eventual goal of producing a national level 
homesteading and cadastral base for equitable land ownership. 

The CRIES system and the STAB. The Comprehensive Resource Inventory and 
Evaluation System (CRIES), which is now i part of the ADS I project, will 
become a part of the STAB in the second year of project implementation, in 
order to ensure its permanent usefulness to Hlaiti. CRIES has already made some 
important first steps toward establishing itself as a useful tool for 
determining development policy and planning development projects in the 
Ministry. 

CRIES is, in essence, a systemr of data collection and storage around which a 
national level planning and monitoring program can be set up. Nearly any sort 
of geographically-based quantifiable data can be entered into the system and 
used to produce digitized maps of a selected area. With the CRIES system in 
place, the STAB will be able to produce mpls) based upon geographic,l hydrologic, 
economic, or virtually any other indicators. 

Most of the CRIES activity to date in the AI)SI project has aimed at setting up 
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a useful data base for the analysis of factors influencing hillside agriculture 
on Haiti's fragile watersheds. Once it is located in the STAB, it can profit 
from the resources of and supply information to the Faculty of Agronomy as well 
as all the MARNI)R directorates fnd projects. As the STAB will coordinate data 
gathering and analysis as well as monitoring and evaluation for all hillside 
activities in ttaiti, it. could ensure that all hillside projects collect. the 
data the CRIES needs and presents it in a useable form. In return it could 
make sure that the CRIES system produces the kind of analyses that will be of 
use to those on the ground implementing those projects. 

ADS '. already has purct:e,,''d sorn equipment for the CRIES system. They have 
trained and hired six personnel: a chief digitizer and report writer, four 
keypunchers, and a keypunch su pervisor. They also use two DRN techniciars. 
Eventually, they want. to have three teams of four digitizers, working four 
hours at the task ench day. This will keep the digitizer busy 12 hours a day. 
The personnel will do other tasks during the rest of their- workdays. 
Eventually CRIE,'S will have to trnin a senior Ilnitian expert to replace the 
expatriate. This person will he all employee of MARNDR or the FAMV seconded 
to the ClIES, whose salary will rln: from (011 budget sources. 

PPMS. As arrangements are progressing for the recruitment of the umbrella 
organization, the parks prograin will get underway. The first order of business 
is the selection of t corlservtion organization to provide technical and 
managerial sssisturic-(e to the IPar k Managermerit Authority arid the District 
agronomist. 

The details oi e plr!i maringemeri t plan are spelled out in a report 
commissioned by AID entitled "Stewardship Plan for the National Parks of Haiti" 
by Charles A. Woods, and do riot need to be described in great detail here. 
However, a brief descripti, n of th, park activities as described in the Woods 
report is useful to frn uiilrei iaridiri of the project. in general. The steps are 
as follows: 

(1) 	 Select a ful!-tillie r)I ke so ).!r-visor and staff; 

(2) 	 develop a park headqir.rters at. Bois Pipirite; 

(3) complete the ongoing boundary survey; 

(4) 	 establish "biologionl presev.r z res" to protect all plants and animals in 
the zones; 

(5) 	 develop the associated historicnl site at Les Platons in conjunction with 
ISPAN; 

(6) design, mariufactire and pul. ill place signs for the park; 

(7) 	 resolve issues of conflict between UNICORS and other landowners within the 
park, if nry such owner; lire txo continue to occupy park land; and 

(8) 	 improve the public image of the park ill the arca iiy (:learly demonstrating 
the advani ages of the parr viii a series of public ,'(,etings arid workshops 
with local residents. 

(9) 	 complete a series of resenrch projects that will ensure the conservation of 
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endemic species of plants and animals; 

(10) 	 create educational exhibits for the Park Headquarters or the Les Platons 

area. 

(11) 	 initiate the biosphere reserve by developing a buffer zone of 10,000 to 

20,000 ha around the park, and work with landholders in this zone to create 

a mutually satisfactory land use policy within the buffer zone; 

(12) 	 complete a recreational development program for the park and buffer zone
 

that encourages visitors to make use ot the scenic and aesthetic features
 

of the park;
 

(13 	 improve access to the park via Les Platons; 

on 

the north size of the Park and in the Grande Ravine; 
(14) develop a supplemental park headquarters (outpost) and security stations 

(15) design and construct nature trails; 

(16) develop an international fundraising program to be associated with the 
park;
 

(17) design an informational booklet or brochiure on Parc Macaya; 

(18) 	 complete a ten-year climaLe study of the region; and 

zones.(19) 	 complete a series of maps of the piirk and buffer 

At the field level, the park headquarters will be located at Bois Pipirite, two
 

kilometers north of Portal Formon. Depots artd maintenance facilities will be
 

located near Portal Formon. A road will eventually be constructed to the area,
 

and since the area is flat it is suitable for the construction of a landing
 

strip. An existing house can be rented or purchased.
 

There will be an employment impact associated with the parks project. Twenty

seven jobs will be generated by the permanrent staff of the park. Additional 

jobs will be available as the headquarters is being constructed and as 
Others will be created as tourism increases.reforestation gets underway. 

Umbrella Organi.ation. The implementation calendar below details the specific
 

activities to be carried out by the umbrella organization. These will be
 

supplemented in the field by various technical assistants as the need arises.
 
technical includes:
Recommended short-term assistance 

(1) 	 Training specialists: particularly to train trainers, and to organize,
 

execute and prepare materials for the numerous in-country workshops,
 

seminars and courses the project will organize for peasants, LORG, 

umbrella, and other agency personnel. During the project's first year, 

they should prepare LORG personnel to assume as much responsibility as 

possible for these functions; 

(2) 	 Pesticide Management: to evaluate the safest and most appropropriate 

pesticides and to provide training in pesticide safety and handling 

(funded by a separate arrangement the AID/W cooperative agreement with 



Targeted Watershed Management I (521-0191) 	 Page 32 

CJCP; 

(3) 	 Computer systems: to devise automated systems to administer, manage,
 
monitor and evaluate project financial procedures, including credit
 
management and inventory control; and to devise arnd install automated
 
systems for processing data generated by project activities, including 
base-line surveys and regular monitoring. These experts will train umbrella 
and LORG personnel to operate these systems. They will also ensure 
coordination and compatibility between project autornation and that of the 
STAB CRIES system; 

(4) 	 Institutional development and management: to help establish procedures for 
coordination the multiple entities working with the TWM, as well as to 
develop and install maragement procedures for efficient implementation, 
monitoring, and evaluation of TWM activities. They will also evaluate 
progress toward sustainibility of project activities and suggest 
participatory strategies to ensure continuation of project benefits to 
farmers and supporting !,OF?(s aifter the PAD); 

(5) 	 Financial management: to assiSt. thef uminbrella and the I,ORGS to set up
 
adequate ;ccourting syslems.
 

(6) 	 Horticulture: to reiriforce the TA team's capacity to identify, test, 
demonstrate and extend nw varieties arid species of' fruits arid vegetables 
in the project area. They should also train LORG and umbrella pesonnel in 
grafting, nnd mic,0o bench grafting. 

(7) 	 Social science: to assist ,OG and umbrella staff to devise and implement 
monitoring procedures to follow and correct project activities; to help 
devise baseline survey procetires arid instruments; to assist with the 
land tenure survey; ant to contribute expertise on specific Haitian
 
conditions to project plar1 ,ring and programming;
 

(8) 	 Soil science: to help establisih measures for estirtling the effect of 
project interventions on soil loss arid soil use in the targeted watersheds; 
to contribute to planring and prograiii ing project interventions to ensure 
that soil fertility regeneration results from all operations; to help 
identify which project interventions will work most effectively on which 
soils, under which conditions in the targeted watersheds; and 

(9) 	 Seed production: to devise anrid implement. prograis to help train contract 
farmers, LORGs aid private c1r)panies to carry out efficient arid reliable 
seed multipication operations in southern Haili and, to the extent 
possible, in the targeted walershed zones. 

A suggested yearly schedule for the use of the short term technical assistance 
personnel is below: 
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YEAR 2 3 4 5 TOTAL 

FIELD) 

TRAINING/EXTENSION 3 1 1 1 0 6 months 
PESTICIDE MGMT. 1 1 1 1 0 8 " 

COMPUTER SYSTEMS 2 1 1 1 0 5 " 

INST.DEV./MGMT. 1 1 1 1 0 4 
FINANCIAL MGMT. 3 1 1 1 0 6 " 
HORTICULTURE 2 1 1 1 0 5 " 

SOCIAL SCIENCE 2 1 1 1 0 5 " 

SEED PRODUCTION 2 1 1 0.5 0 4.5 
SOIL SCIENCE 1 l 1 1 0 4 

TOTAL: 47.5 MONTHS
 

The outreach efforts of TWM's hillside farming extension program (PSTO) will
 
involve two sets of activities. On the one hand will be on-farm research,
 
with demonstration trials and outreach and extension activities. On the other 
will be the complex of activities involving participatory communication, 
animation, organizational development, and groupement formation. These can be 
shown as follows: 

PARTICIPATION AGRONOMIC CHANGE
 

ACTIVITY I Radio Communication On Farm Research
 

ACTIVITY II Animation Demonstration Trials
 

ACTIVITY III Organizational Development Outreach inputs
 

ACTIVITY TV The Incent ive Contract Systematic Extension
 

ACTIVITY V Groupement Formation Market Feedback
 

ACTIVITY VI Spontaneous spread effects
 

Some of these activities are sequential, while others must begin together. The 
division of labor with respect to each can be outlined as follows: 
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Figure 5
 
PSTO Functional Components
 

Activity No. (see below for key)
 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
 

Year 1 UIMB UMB LORG (1MB lMB UMB UMB 

Year 2 11MB lMB LORG 1iB lILORG UMB UIMB UMB IMB 

Year 3 NIMBUMB LORG UMB IORG UMB UMB IMB LORG UMIB 

Year 4 LORG UMB 1,ORG LORG IORG LORG LORG LORG LORG UMB 

Year 5 LORG IMB ,ORG LORG LORG [,ORG LORG LORG LORG (1MB 

The key to the chart is as follows: 

(1) Radio Communication. The project will begin with a serious of well
integrated media arnnouncement,s to (a) present the project rationale; (b)

describe the demnristratiori sites; (c) introduce the participating LORGs,
 
and (d) explain the orgiiii irIhtnal and agronromic pre-conditions to
 
participaG m in the credjit program.
 

In year 2, I)RD's link, t Rdlio lumiere, which serves the Southwest, will 
be tapped to broadci;L th,,se and more detailed agronomic recommendations. 
By Year 3, Radio Lumic (, Rodio will have well(nd perhaps Soleil) 
developed extension an iimrl aijination modules for broadcasting. These 
modules will be prepa(red )y the Umbrella Orgnization. By Year 4, IRI),
CARITAS/La Borde (DCC) arid th, other LOUGS linked to the project should 
be preparing these ex tensioni:nd anim ion modiilos themselves. 

(2) On Farm Research. The 1mlwInlLa agronomist will fine tune the findings of 
CIMMYT and the ADS1I pr)jocl. in the Larget zone, by setting up a minimal 
number of small farm t i:d s. The results from these experiments will be 
used to malke the doeuorshatL'atrir )riand extensionrpaickages more accurate. 
They will also he feed, tirough the STAB, back through to ADS 11 and 
CIMMYT and (),her o)n--frm msij r:h programs Lhat are continually revising 
their experimental protocolsq. 

The Umbrella will maiitanir this quality-controling research effort 
throughout the life of the pr()ject., It. will be a minimal effort, 
designed primarily to etLer check on, verify, and retest the chosen 
demonstration and extension packages. 

(3)Animation. All of the pmiticipating LORGs already have ongoing rural 
animation programs which will be reinforced to aid the farmers (a) to 
appreciate the results of the demonstration plitntings being put in place
simultaneously, (b) manage the farming improvement riputs to be furnished 
from the umbrella orgarnization, and (c) to reach out for the technical 
packages, which should begin U) be available for extersiion by year two of 
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the 	project. 

(4) 	 Demonstration. The Agronomic Analysis (Annex F) spells out the siting 
and the content of each demonstration planting that will be set up by the 
umbrella directly in year one of the project. At kast twenty new 
demonstration experiments will be outplanted in each subsequent year of 
the project. By year four the LORGs should have sufficient technical 
capacity to begin to design and implement innovative demonstration 
experiments on their own. Through the umbrella they will receive 
technical guidance in chosing soil conserving agronomic packages from the 
STAB. By year four of the project, they should be in a position to 
acquire all of the necessary inputs for themselves. The umbrella should 
no longer be required to procure these on belalf of the LORGS. 

(5) 	 OrganizationalDevelopment. In this domain the unmbrd31la will be expected 
to put soni me j!- mthodological innovations, in outreach approach, at 
the disposition of each participating LORG. The objectives of this 
organizational development. training will be peer pressure for credit 
repayment, neighborly cooperation in coordinating contour plantings on 
adjacent fields, and dialogue about the best ways of enhancing farmer 
participation in determining the conteni of the projeut's technical and 
organizational agenda. By Year 2 the LORGs should have absorbed these 
innovations and will be able to carry on this organizational development 
training themselves. 

(6) 	 Outreach inputs. The umbrella is taHked with the organization and 
management of this complex procurement chain for at least the first three 
years of this five year project. In this capacity, the umbrella will 
foster mutually beneficial contacts with private sector suppliers (Comme 
II Faut, ASSA, AgriSupply etc.) in the zone the LORG extension 
operations, and the hillside farmers served by the latter. These direct 
procurement contacts will intensify as the incentive package, the gratis 
provision of land management arid other agronomic inputs, are gradually 
phased out under the supervision of the umbrella organization. 
Beginning in year four, much of this input supply should be able to move 
directly between the private sector suppliers and the LORGs, if riot 
directly to certain participating farmers themselves. This sequence of 
responsibility gives the umbrella at lenst. three years to assure that the 
agronomically appropriate inputs are moving down the project's 
procurement chain to the target farmer. It also gives the LORG an 
opportunity to reinforce their seedling nurseries with the correct 
species of trees and grass cuttings. The supply of the more technically 
complex grafted fruit trees, will most likely have to remain the 
speciality of the ORE nursery. 

(7) 	 The Incentive Contract. The keen interest of hillside farmers in 
adopting a more soil conserving hillside farming technology is 
undeniable. Nevertheless, as the economic analysis (see Annex I) shows, 
at some sites the farmer will suffer a slight decline in annual crop 
production as his land use improvements get established. He will be more 
enthusiastic about adopting the new technology if he perceives some 
compensation for this loss. but this compensation should riot distract 
his attention from the technical problem at hand: hillside farm land 
management. Therefore, the incentive should come in the form of free 
inputs, phased in arid out according to the following formula: 
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PARTICIPANTS 
 PERCENT OF INPUT SUBSIDY
 

Demonstration Sites 100%
 
On-farm Trials 100%; 
Year 2 Adopters 
 100%
 
Year 3 Adopters 
 100%
 
Year 4 Adopters 
 50%
 
Year 5 Adopters 
 50%
 

In other words, at the point at which theLORGs take over this input
supply chain from the umbrella unit, the farmers will begin to share 
input costs. The LORGa will arrange for nny necessary credit support 
through BCA on their own means. 

(8) Extension. The PSTPO extension plan depends riot only on the success of 
the preceding animation and organizational work, but also upon the 
agronomic, ecological, and economic appropriateness of the techniques and 
cropping associations being worked into the project's demonstration into 
sites. Therefore, by year two of the project, because feedback from 
these preceding activities will still be very preliminary, the extension 
initiative will remain somewhat experimental. By year three, however,
the content as well as the approach to be used should be sufficiently
well-known so that, by year four, the ICGs will be able to take over the 
extension etfort in its entirety. 

Umbrella ;-.. LORG extension personnel will not be burdened with managing
the project's credit relationships. However, they will be able to refer 
participating farmers to the appropriate quarter. They will be carefully
trained to engage the r)articipating farmers in extended dialogue
concerning the problem&, nrid potential of their hillside fields. They will 
also be well informed about the content and portent of everything going on 
at the demonstration sites. Purthermore, they will be able to make 
accurate diagnoses of field site agronomic characteristics such that in
consultation with higher-level umbrella techniciarins, the proper extension 
recommendation can be made. 

(9) Oroupements. As this crucial dialogue is a very labor intensive process, 
a technique for further diffusing its impact, through carefully organized
farmer to farmer contacts, has been developed elsewhere in rural Haiti. 
This is called the groupemeit formation process. It has proved,
particularly at Gros Morne in the North and at Papaye on the Central 
Plateau, to be one of the most successfull techniques, for enhancing
rural development participation, yet attempted in rural Haiti. 

PSTO has riot been designed around the application of this groupement
approach, even though certain of its participating LORGs (DCCII in 
particular) are quite committed to it. Nevertheless, as a fallback device 
for ramifying the impact of this crucial extension dialogue, it will be 
made available to the umbrella extension planners. As such, based on feed
back from certain extension agents, iL will be consciously applied in 
certain situations as appropriate. Both umbrella and LORG extension 
personnel will be tra;ned in basic groupement formation techniques. 

It is expected that farmer groupements will prove most useful as credit 
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borrowing groups which, working through BCA could organize themselves 

into the Societ6s Agricoles de Credit (SACs). Undo, BCA's SAC system, 

co-borrowers pressure individual members to r'epay their share of the 

group loan. These groupements could also function and as soil 
conservation district units. These land based groupements can 
effectively pressure upstream land managers to change their soil 

conservation practices so their own land would be better protected. 

(10)Monitoring of Market Relay and Spread Effects. The Umbrella information 
system whould be set up to monitor the potential and actual market uptake 
of each commodity that participating farmers are being encouraged to 
produce. These market surveys will be used to refine the agronomic 
packages being sent out through the PSTO extension network, and inform 

the STAB about their market potential elsewhere in the country. 

III.C. TRAINING PLAN 

The project will ensure its survival beyond the expiration of AID funding 

through a program of short and long term training of Haitian managers and 

technicians. This training will include both in-country seminars and 
workshops arid long- and short-term courses in other countries. Haitian 

personnel from the umbrella agency, the intermediary PVOs, the STAB and 

other GOH organisms working with the project will participate in this 
program. 

Long-term training. The project will finance the following degree study 

courses in the United States: 

(1) 	 Master's level courses for future STAB personnel in development 
anthroplogy, agronomy, agroforestry and agricultural economics; and 

(2) 	 Master's level courses for umbrella or i ntermediary PVO personnel, in 

agronomy, extension, credit and financial management, agricultural
 
economics and development anthropology.
 

The STAB will identify its own personnel to follow these courses. The umbrella 

agency will select personnel from its own Haitian ranks or from participating 
local organizations. 

Short-term training. The STAB will identify appropriate institutions in the 

US and in third countries, which offer short courses in the fields mentioned 

below. These courses should last from 3 to 12 weeks and address themselves to 

particular implementation and design issues of the TWM. The PSTO umbrella 

agency will identify personnel from the intermediary PVOs and the GOH who 

could profit from these courses and will fund them entirely. 

The 	program will include: 
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COURSE NO. OF TRAINEES 

seed multiplication 
farm managemen. t. 
project f i nanc ia l managemen t 
animal husbandry 
hort irulli'e' 

4 
5 
5 
4 

computer use 
grain storage 
agros t(II ,2 
agro rorestry 

I c'dcrs 'd mazi"1?',l'ilent 

soil mnnIgemon 

5 
2 

2 
2 

2 

Tot al number () I ainzees: 37 

Seminars and workshops in Haiti. The PSTO umbrella agency, in collaborat.ior 
with the intermediary PVCls, will )r-gr' nrize trinirig cotz'rses in the Les Cayes 
area for intermediary PVO pu-irs(ni el. These courses will cover all the 
aspects of the projecL which the infeirediaries will implernerit. The unbrella 
agency will assure coordirati(Mf of Lhis traiin, and find staff, making best 
use of collaborntirLg project. persrinl nrid C)II resow rces.
 

TARGET GROUP COURSE 	 STAFF
 

extension/sitv stat, 	 sit, m- zt TWM. AOl', ADSTI 

PVO agronomists 	 site supervisii TWM, 
AOP, ADSIT
 

cont ract Farmers 
 seed mu] Iipl. 'VM, CIMMYT, 

CIF, ADS If
 

extension sYaff 	 extension method TIM, MYOs 

extens ion sta rrf'''vO
 
agronomist s grain slorage qW
 

extension/site staff" 	 tree planting 
 AOP, TWM
 
K care 

extension/site stafr' 	 fruit tree 
 ORE, TWM 
grafts & care 

PVO mgmt staff 	 compubt us- TWM, ADS II 

socio-eonomic survey dhsi gn, TWM, ADS II 
research personnel I 'eseir'eh ilt .hodst, 

,Iata1aria IV ;i.. 

ext;ensi n/s itp staff" 	 ani mal husbandry 71WM, SRP 
(esp. pig feed) 

extension/si te staff 
 pest ici MICP 
management 
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Each of these sessions will last approxinifatoly :i days. They can be held in 
the project area, using the facilities of one of the intermediary PVOs. The 
Project should not corstruc-t a training center as adequate facilities of this 
nature already exist. at Siloe, Cite Lumiere, Chardonnieres, and in Les Cayes 
itself. The umribrella agency can prov'ide officc amac in nes, docurient 
production, and secretarial help if needed for these training sessions. All 
courses will be held in Creole. 

There should be frequent re-Iraining sessions for each group on each subject 
covered, at least once every six months. When appropriate, the umbrella agency 
will call on short-term technical assistance to help with training courses. 

IV. MONITORING AND EVALUATION PLAN 

The TWM evaluation plan includes three elements: three baseline studies, 
regular monitoring, arid three evaluations of progress toward project 
objectives. The three baseline studies are discussed first. 

Baseline studies. Although a great deal of agricultural and socio
economic research about laiti exists, reltively little of it deals with 
the lives and livelihoods of small-holding farmers on the country's 
hillsides. For this reason, in order tO evalut.e reliably its impact on 
the project's target population, TWM will havet to carry out three studies 
during its first year of operation. 'These studies will serve to 
establish the project's starting point as it. works toward its goals of 
irreasing hillside agricrilhuiral production arid firmer income, while 
preserving and regeneratirig the targetted watersheds. They will also 
establish a reliable data base for lm-i.nri s :ml0ong the watershed 
projects carried out in other parts of Hlaiti, the Caribbean and Latin 
America. The three sttidies will cover lnrid .erure, ngricutltural 
produetioi, arid p rac tires and soci,-econ,)mic indicators. 

(1) 	 Land tenure. land teurte; in llait.i is t complex issue, mad(. imore so by a 
lack of adequate cadastral record s. ()n any given hillside one finds 
plots of land worked by the owner, sr,-,:)wd tinder one of several 
possible sets of conditions, shared among relatives in m re or less 
formal cir(lilshacos, or fr'oml w - t Thererted 1:11 .'. ,1,,,, ,wners. 
situation is further complicated by the scattered nature of the land
holdings under any tirie arrangeriterit. fr each individual farmer. 
Farmers work from one to a dozen ph1,ts ranging in area from one 'vringt-
cinq' (one sixteenth of a ciirreau, where on( carrenu = 1.29 hectares) 
to (rarely) a carretiu or more.. When intrviewed, peasants say that 
they are willing .o carry out. Im.rm:incrit. soil r inservalinol r 
agricuiltural produ ction reasu res only ri land they own. They express 
reluctance to make improvemeri ts )n re nited or share-cropped lard. The 
likelihood of these measures' beirig a(h)pted cain only be assessed if 
project personnel hnve reliai l, broand-1)mse(l informtion o land tenure 
in the project. zore. 

For these reasons, during the first project. year, the tumbrella agency 
will determine the nratu re of land t.niiire o r :l plots worked by 
farmers living within a radius of atp)r(,ximal.ely five kilorietrs from 
each demonstration site in the watershed. This will cover an area of 

i 2around 31 k ni 2 around :eachsite, or (00 iri the projert area as a
 
whole. This represents a sample of approximately 2% of the area the
 
project will influence. This limited ar, should represent the
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targetted zone as a, whole. because, the si es: cover a representative
 
Nmplof soi, s ope,,and rall Cridition in' rhe targetted Zone.
 

rhers -the sites, ar admirdistercd by" the diffoIrcntL PV~s 'acting' as, >
 

inomdaiaI h rJ rnd Ihu will cover all0of te~arshs
utLe hhwf 
t, helridto r wl N in Lhe areas~hrh. 

As~~~~~ths aeideiies _____	 r'j 

lcicaV iihv 	 f4iope7for rcan-IT7O moeffec;,tive 
tipeaor wIh pe Cni'sponddns. The local ex~tension and site i~ 

SU pe r.ision' person no] w i als'o know thc1 o (canl firmcrs 'and will he abhl to 4 

a~ti~ih gatherin~gda 9 4 

The PSTO irpeet~o emwl sals t erm of -the study~in -*-~
 

2colIabol~ih 1evt~inter~modiary PVOs.~ lt,, will 'includthfclonga
 
a,in~nm:4 size of holdinig; land tenu re stnatus;t and cultiral sytein' no
 

in' uSe on. the, holding., In subsequent evaluations9, Aaswl ir
 
thelad enre.sttuo te lolin hschanged: and if1 now agriculturald
 

oilsoi, eaures hava-beenintriroduced. If new measures are
cnsevaton 
eviden',theta will Aoterrrmiri wind i the.m in nrd under what,

()Agricultural-productior t.ind~prnjcticef.h.&tdy whc tYSO K 

Pgicutu~raI, cnmiLwl imlmn, wji de-te-rmine. Lh'e, aturd ~of , K44 ~ U 
traditional ':y~stem's, of, agricultural production anid soil' conscrvAti6 nin ~;

'Mth~Ttted~ w~itershedi. ItL :will also attempt to detemn dV7> , 4
prodci~nta es of different:drops arid their y'ields.- Finaliy, it will 
devise aistrategy 4 ~for measuring, erosioni on treated anid, untreated fields-~-K~-' 

6 6es the ur es o'ver the LOP. 

Wh ilIe surveys~and extended itrieig will' bu necessar y rind appropiaiiC&e 

with 	 the4 ,land Leniure stui' -'4>4

Th'le ipleinntaltion4 Loiam'will &Jru)oratc a procedure to 4 carry out thli , 

"researc h. They will determine what to'lmoasuro arid, how to measure i-
Sbut' thexeseardh shoii~d coer yieldsJ'r-Lr on crops; labor 

- inputs, tools; other, i4npIutbs; aniunal'hsbady croppiiong systs~ia~ -and 

rotations; cultural practir (,ss oil Conscrvntiz-i m(nstres, inch ling Uisc'*
 
of living fencsesurface arena,4ntIuiberof p44ll9 , an( distane~ toween
 

4,~ £Icol~rit,an(J forfit'pof this study should be compntible w Lh-44~' 
thoe 4 f6ther' SiMilar- studi'S" in [flait]. 'This corpa aiity wll4-be-- 4"-'"'

ensured by~orsultation with Athe STIAB Find'with USAD.< 1 ~>2 

- (3) 	 2The'socio-ecorionic study.4 Dur ing4 the first. yea oftepoet
 

indicators ir thie. targetted area. '4 This srvey will etabish ;key"4
 
- - .oyaluation criteria by whic Io4ju~dge 4the, proj'c~s imupact, on the lives4,-''' -'-~~

and livelihoods 'ofLh~e population with -whicih it works.~"~Y ~4~ -

Thsuy'Vils o~k to dettlrmirie the rtri4 n tt lan nd labor .in~h-4-'
ta rgette aiea,, as~welmre igSU6tue h- affe t agriculture, -It'.4 
wvill esta ish4 qualiy bqf life' fn ins posession 'or r'udios".cr]tensures, such 

motorcycle's and q3uai~yof housig licwIlldd'- f ~
-ipc 

pr-otm.sufsn "ben efic inry" 6pulati -n. The r ,sejrcl will attemptL to
 
esbli approximate nea s treA1 af Irer O andcost of' living., Rt
 

io d'also a t uses *.6na lnI ratt
0o S'9 f ti -' di c.t-r ,irid 1;1LL rlrs of 

Not' 

http:r'udios".cr


Targeted Watershed Management 1 (521--0191) Page 41
 

indebted ness. linally, it wi!] monitor 
 local and national price surfaces 
for all of the marketed crop outputs being increased as a result of the 
project. 

The implementation te(m will elatborate t pIlan for the execution of this 
study and a set of evaluation criteria base.d r( it presumed results.ls 
Like the agricultu r'al study, this one shou Id he compatible with surveys
carried out in other watersheds in laiti by other hillside agriculture
projects. This comparabiIi.y will be assured by consultation with the 
STAB and AID. 

Pesticide trnirninr. Plal. q ascar, tine ean) ililities ave (:rcial for' th;
importation of clean, unc(rntaminated plant imter'ial to avoid introduction 
of new diseases (e.g. coffee ru st), in addi.ion to rreceting import
 
restrictions of other countries (e.g. IU.S.) 
 io developirg nontraditional
 
agricultural commodities for export. ''h re ror,, two 
of the staff members
 
will receive short-tern, training at the IJSDA/APIlS facility in Hyattsville,
 
Maryland.
 

Regular monitoring. The !PS'l'O field staff will work with ithe STAB
 
agricultural economist to establish 
 regular rn itoring of the project's
 
progress toward its goils. The STAR ngriulItural econmrist will work
 
toward establishing a nation-wide 
system for m)nitoring and evaluation of
 
all watershed projects. 
 'rhel PSTO team will develop a set of monitoring
 
criteria for the use of the STAb, to iriulud(
 

(I) 	 finaricail and(:Worlorn iC proffitability; 

(2) 	 spread effects of agricultural and si ilcmiservation packages, including
adoption rates by women anrid differe. t age ;rid income groups, and any
difficulties in extending project innovations; 

(3) 	 production, inecome, ,and quility of life t'f':tts; 

(4) 	 the supply and use of inputs; 

(5) 	 training; arid 

(6) 	 the management capacity of the intermdin ry PVOs. 

Periodic ealuations. TWM will undergo formal evaluations of its 
accomplishmrits ;mn problems three tims (iuring the 1,OP. The PSTO and PPMS 
implementation teams will propose a set of evaluation criteria to AID and the 
STAB, which should include the following: 

(I) 	 installation and mariagerient of experiment:il demonstration sites; 

(2) 	 personnel trained in laili ;ard ouIside; 

(3) 	adoption of project agricultural and soil conservation measures, and 
subsequent increases in nAirricultural peo(nIm-t ion; 

(4) 	 decreases in soil erosion; 

(5) 	 use and management of inputs; 
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(6) wood and fruit tree plantings; and 

(7) adequate and reliable data gathering operations. 

Planned evaunltions. Thrl'e evaluations are planned, for which funds are
 
provided in p r(,ucjibudget.
the t T() insure that the evaluations are useful to
 
as many institution as possiblel, all project implerenting agencies (STAB, the
 
umbrella insLilu ti(n, All) arid 
 intere sted N(XIGs) will be encouraged to
 
participate. All evaIu-titions will I(!coordinated by the STAB 
 arnd AlI). 

(1) After 2,4 mo)ntohs )fimjlementltiorn, a imjor evluaLtion will take place,
focusing on the effectL.iveness of extension methods arid on project

administratio, especially in the light. of 
 the, land tenure data that will 
have been developed. lhirticulrir attention will be paid to the extension 
p rog ram. 

(2)After 48 m.ntlths, an evluntion team will assess progress toward project
sustainabiliy. This will include judging the technical, managerial and 
admin ist ra.ive'npanilies of the ir termediary PiVes, the input supply
strucLures, LI e success of tLin exLerisiori program, and the financial and 
economic piorimiAiL- of thae in trodtied technliiques. 

(3) Finally, arl V0)P eva i r,io will assess project acconplishments. This 
evalua tion willvi nvi(l,, a sel ,)f lessons learned which have implications
fUn the imf'lementaio, of (oilher hillside projects. 

II addition ., '; .vadtat ions, ihere are funds set aside for an audit of the
 
project, to occur" duri:ig the seind half of the LOP.
 

V. SIJMMARI ,S OP ANM.I. -., 

A. SUMMARY OF L.ANI) CAPA., ITY ANNEX 

The most S yeve, lit. a rgf r for crop production on the hillsides of the 
targeted wnter'shed is the low rulrient st.atus of the soils. 'rhe vegetative
conservation and matirgerntt, iitrvertLions proposed in the land capability annex 
will contribute h) the r he;isin. of this constraint and, at the same time, 
conserve the soiIs f LWh,' ls V"arrm',crs be to accept thehit idks. will motivated 
proposed inlervel i, 4 bec:au , ()I* Ithe r posiive effect or farm income, arid 
soil conservtio willH iie !,5"vprodu(:t. of this process. In this manner, farming
practices which ha - resulled it Ht. erosion anid degradation of hillside soils 
will be replaced(I witi faring [)r;(:tiCes which rcegenerate arid conserve the soiIs 
of the hillsides. 

The targetted watershed:s have seve re soil erosion ,rid degradation probletis,
but, within the context. of' the lai.tirin soil erosion problem, they also have 
significant soil resources r':,;iliri :ind favorable rainfall patterns. 

The soils of the tIcurge .cl wultrsht can be divided into two broad categories.
The fir-st. are nilollisols ,inblack soils, as they ;ire referred to locally. These 
are amonrg th( hs, :grjcijlt.r'al soils and an. found in drier areas ol 
calcareous p nrrh't'rials illHt tlargeted area. 'lhe se,ord cntegory,
ultisols/oxisols onr red soils as Iy are referred tol.ocally, are anmong the 
least responsive agricultural soil,. 

Six categories were used to define tMe (:apabilities of the soils of the 



Targeted Watershed Management I (521-0191) Page 43 

watershed. The primary distinction separated black from red soils. A 
second distinction, made on the basis of poteritia] response to management as a 
function of weathering, was based on pot,rntial risk and classified soils on the 
basis and slope and soil depth. At the extremes, one soil was classified on 
the basis of altitude because of the unique conditions prevaling in the area of 
Pic Macaya and one soil was classified as "reclamation" because of severe 
constraints for any plant growth. 

The vegetative conservation and management interventions will be based 
primarily on the introduction of leguminous trees planted as hedgerows along 
the contours of the slopes, but would also include forage production, livestock 
management, improved varieties of responive it ntil and perennial crops, and 
the judicious use of agricultural chemicitls. 

A map delineating soil and (.limatic botindarics has been prepared which includes 
fourteen point descriptions of locations selected for 32 proposed demonstration 
sites. Finally, requirements for testing and monitoring, especially for down
stream benefits, are discussed, 

B. SUMMARY OF AGRONOMIC ANALYSIS 

The target zone is located in the SoutLhwesterr part of Haiti in the region of 
Les Cayes. It.includes six watersheds representting approximately 4.5% of the 
total land mass of the country. The wakt.rsheds include any of the basins 
located from the foothills ((:a. ntrn)to the c'rest of Lhe respective watershed 
basins. 

Accurate precipitation data for the watershed area are lacking. Rainfall 
occurence exibits a bimodal pattern with the lowest precipitation during the 
months of October through February, and lg;ain in ,June and July. The pattern is 
not as pronounced in the summer as in the winter months. 

The area is generally looked upon as seve i'ely eroded, intensively farmed and 
overpopulated. Principal crops are divided into three broad categories: grains 
(maize, sorghum), grain legumes (bean etc.) and tubers (yant, cassava, sweet 
potato) which are farmed all year around. Livestock are found throughout the 
area, generally tethered and periodically moved. 

The agronomic work plan will focus on inttroducing erosion control and agronomic 
techniques that are simple arid practical and which will yield results within a 
reasonably short period of time. The technical package is not meant to be a 
simple solution to a very complex problem which is further complicated by 
social and political nuances. It is a series of alternative choices that can 
be adopted gradually or all at once depend ing on the confidence and the ability 
of the farmer and his willingness to tahu: smll risks. 

The typical peasantn farmer often hns its itiny as 'I or 5 jardins located or 
various soils, with different slopes and at varying altitudes. As many as 15 
crops nre groiwn in t h arela in tvrious fornts of association. The annex 
describes six crop rotations, which wh-, ! ': .ii ,s a whole represent 
approximately 90% of all the situations encu()inter(d in the diverse watersheds. 
The six types of rotntion are located on the major soil types encountered in 
the area. 

The six crop rotations are located on the following soil types and referred to 
as: (1) Reclamation sites, (2) high risk red soil sites, (3) high risk black 
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soil sites, (4) moderate risk black soil sites, (5) moderate risk red soil 
sites, and (6) perennial crop sites. 

The rotations chosen are typical for the present. It. was assumed that, under 
present farming conditions, where soil erosion practices are ignored, yields
will continue to decline. For the most part maize, bean and sweet potato vine 
cuttings are planted in the spring followed by sorghum and, in some instances,
 
another crop of beans in .Jurte or July. 
 Maize is ha rvested prior to planting
sorghum. Cassava is a it mg mntairing crop .ii(iis generally found growing under 
very poor soi! conditions. Tlhe livestock sector plays an importirut role in the 
traditional farmrig system and makes a significant coritribution to farm 
income. Its role in t.he proposed interventions is discussed in the context of 
alley cropping (see the Arnimal lusbandry annex). 

The interventions that are pro posed will take some time- and it is inconceivable
 
to expect a quick turn around especially in situations where severe land abuse
 
has been practiced f'or iriry years.
 

The proposed initerventioris ftor tHe sites described are designed specifically to
 
control erosion and l the sname time increase soil fertility arid ne. income to
 
the farmer. In arriving at %n idead farming system that exhibits simplicity,
 
effectiveness and ease of impl(-mentlion, we assurrued the peasant farmer is 
familiar with senr of tre :r')s in the system. Poremost in choosing
 
appropriate irnte r', tons w,.r: I.he soil characte,'istics of the example site and
 
its potential r'esporjse. to t giveri set of interventions.
 

The criteria i :,elect irIg n:iajol' inh r'veritions were based upon the following
conditions: (1) f11r roust farriiliar with most of the varieties used in the11er':; he 

rotation; (2) the prognraiii must he- eafsy to implement. and maintain; (3) quick

results are expected; (1) :11e v'age niust. be aimed at increasing soil
 
fertility and retention of a\.,iabl witer; it must (5) prevent. soil erosion;
 
and must (6) appreciably increase.,, farm income.
 

The proposed or:ijo ir-irvenlit. i. ire Itride: alley r)pping, improved food cropI 

varieties, fruii I. rt ,s, tire-wood species, forage species, adapted agronomic
practices, perennial cropping Irel tiIhdS aid imrorginic fertilizers. A number of 
interventions are site specific (ct)rffee,) while other interventions are 
adaptable to n;in, sites and soil types (llack beari). The common denominator for 
all interventions is to irncreas,. pr'fitaibility ais a result. of practicing sound 
soil erosion fnorrrromthod , p i:t.irrg 'ertilit.yard . :-;oil concurrently. 

The alley croppirig system evoilved as a result. ,f seeking alternate methods to 
the centuries-old of rigK rndrnist.om r;hift rutl.ivutiori hush fallow agricultural
prod uction. We Ihat raennrec(:ormc rt r V be utilized ats the leading candidate 
for alley cropping until s;ti'i time, as additional infor'rration is developed 
regarding tHie i!e of e,' nit.ro.en-fixing species. 

An important. int.e'ventieri to issi;re projec.t sturres- ;irid ieeptibility by 
peasants is Irodtu'ti-r varieties. AID shouldthe iri (ifinprovelI crop
immediately lake I.he nieccsstry st.rps h, :;tar t a small seed multiplica tion 
program with cont.ract. farmr 's. 

To implement iaay of the airve mJr interventionrS will lake time and a change
in agronomic practices. The emphasis will be placed on utilizing natural 
vegetation (croip, forage!, t.r,,e) as tihe principal soil er isi(n cornitrol 
interovention. lhiselec tirig a pe ific 'er talion type, first consideration 

http:rnist.om
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will be given to plants which have the ability to fix nitrogen and thus reduce 
the need to rely on the introduction of expensive inorganic fertilizers. 

In recommending the arhove inte('rventions we co uld not recomnmend certain 
varieties, crop rotation, or other untried agronomic piactices without first 
establishing their validity and identifying constaints under the environmental 
conditions of the project area. We strongly reconimerid that two special areas 
representing a broad spectrum of agroclimatic conditions be set aside to test 
new untried interventions. 

C. SUMMARY OF THE ANIMAL HUSBANDRY ANNEX 

Grazing land management and soil conservation are complementary activities 
provided that two effects are avoided. The first is overgrazing. When this 
occurs, the protective ground cover is renmved, the force of rainfall striking
bare soil physically dislodges partirles, and there are no surface plants or 
litter, or even residual roots, to prevent the soil from being washed away.
Within the targetted watersheds, however, with some exceptions, the combination 
of sufficient annual precipitation, predominrntly perennial herbaceous plants,
especially grasses, and low numbers of animals has deterred overgrazing. 

The second harmful effect of grazing on soil conservation is the trails caused 
by free-ranging animals that act to channel stirface runoff and promote gully
 
erosion. This can be especially detrimental on steep slopes. Within the
 
targeted watersheds, the low stocking rate and the practice of tethering
 
livestock rather than allowing them to roam freely, has effectively precluded 
this problem. 

The peasant household is the basic livest.ock production unit. The inventory of 
animals per household is very small, and, although not every household owns 
animals, many non-owners are engaged in animal caretaking arrangements. The 
small farmer livestock holder has developed an intricate system of agriculture 
which is the best insurance for meeting the food and cash needs of his 
household. Due to the extremely small amount of land available to the average
farmer, there is little margin for error and risk-taking. Production of 
various crops is the first priority for both land use and labor allocation, and 
livestock assumes a secondary place. 

Most animals are tended individually, and larger herds are rare. Pasture or 
rangeland relegated solely or primarily to livestock grazing is virtually 
nonexistent in the watersheds. Instead, there is a complex system for feeding
livestock, which involves tethering along paths and other noncultivated areas; 
cut and carry of native forage plants, and use of crop residues, either by 
grazing in the field after harvest or by cut and carry. Most areas appearing 
as pasture or rangeland are fields in between plantings of crops. This short
term fallow is usually a period of only a few months. 

It is unrealistic to recommend removing sizablh areas of land from crop
production to establish grazing areas, even tLhough this might be the best 
resource use. At the household level, the vast majority of peasants do not 
have adequate ltrid to allocate solely for grazing. At the community level, the 
complexity of the land tenure and use system would be a major, obstacle to 
overcome. Even on state lands, a wholesale decree transferring land into 
grazing areas would deprive peasants of their subsistence base. 

Livestock husbandry within the project area is compatible with the goal of the 



Targeted Watershed Management I (521-0191) Page 46 

project, namely to achieve soil and water conservation without reducing the
 
current level of agricultural productivity. Current production can be
 
maintained and even substantially augmented. 
 Increased animal production can
be achieved simply by improved nutritional regimes throughout the annual cycle,
and by basic animal health practices. Animal nutrition can be improved by
better coordinatirg tie use of available wild forage plarits and local
agricultural residues. As an e xat pmle, cutting and conserving the wild grass
either as hay or silage when it is nbtridaiL fo r ltter "se during the dry
 
seasons would po ),tice tnmajor im provemerit. in animal nutrition.
 

Simple and iinrexpensive aoniml healh iriensures, such treatmentsas for iri ternal
and external parasites, would certainly improve production, without necessarily
entailing more animinls. Art anifrnal that is not undernourished for two months of
the year, and that does not have to contend with debilitating diseases, will

reach a marketable size fuster. With such pract.ices as plant.ing 
 forage crop
rows to conserve steop slopes and increase available forage, increased stocking 
rates are possible. 

If it can be demeioris trated that some of these mirginl lands could produce

greater returns; to the peasatt fWirler under livestock production than under

subsistence ,cops, it might, be possible to promote a larid-use change. However,
it would be unreasointa le for tho pxnrant t(o attempt this transition without the
 
ntssurnne that, he will not hp ye :absorb 
 the short- or mid-terr risks. Nor
 
can he assunte th mid--teri risks stuch as disease or falling market prices.

Pacing : hu risks, h will undtlbhtedly elect , orntinue current practices.

There is also great. d; int ur I.nha iii ,x tab Iish ing a butd-use c hange, the small

farmer will b, )ri:,.d out by at toinhirmitiort of stte decrees and wealthier
 
individuals 
 or groups 'lho con afford to invest. in such an operation. 

The success (f the project wilt be determired by the tirue adoption of new

techniques at the small far, ,'i h'.Iv, 
 nrid rot simply by temporary compliance

during the life f the proje:,, vhert idditioral itoniey and support are

available, Practices perceived 
 ) be of direct benefit and economically
feasible to the iridividuil peasart will probably be adopted. One of the major
advantages of working withini the Haitian livestock sector is that people want.
 
to have animals. The strong pretere nce' for 
 rmi ls will be art important focal
 
point for the project..
 

D. SUMMARY OP SOCIAL. SOUNDNESS ANAlYSIS 

There are several goneral ;pprouhes to wii.ttrshed issues, and all of them could 
be argued for. Ote model is a deppultion stralegy, emptying strategic
hillsides of all human inhabitatts. Another is a pinforaent public works and
quasi-welfare sol ion in which the hill side pop tit.io n ix prid Lto carry out.
project determinmd taxks, for hidden it.) ngage in t.radit ional ground cultivation
practices, and ,iubsidized with incomereg tlIar flows of a welfate type. Beoh of
these models were tijeol,,"t. The ni del adopted i; bused on voluntaristic changes
in land use behavior on the pirL oif the hillside popblot ion. The matter is
formulated in terms of a iegotintaed se ttletent bet ween two sets of actors, each 
with its own agends: 

(1) development. institutions with their ecologic;iI iniph; i;; on protecting and
restoring the environment and their macro-concerns Wr the general welfare 
of society as a whole; and 

(2) Hlaitian hillside fa r, ers with th,,ir iic roeconmit fotcus on raximizing 
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short-term food arid cash flows and their own view of their major dilemma-
shortages of productive capital--as the major "blockage" holding them back, 
even more than land shortage or long--term yield declines linked with 
overworking the land. 

Information is given on the 60,000 families living in the targeted watersheds. 
They live in small, dispersed hamlets and survive by the raising of crops and 
livestock on holdings that average out to about 1.5 hectares, spread out into 4 

or 5 ecologically distinct plots. Though they consume much of what they 
produce, they are deeply involved in the (ash-cr'opping of annual grains, black 
beans being the most lucrative income generating crop in most of the project 
region. 

Localized populations are held together riot, only by patrilaterally focused kin 
ties produced by virilocal post-marital re idence rules but also by labor 
exchanges (many of them purchased) between neighbors and by landsharing tenancy 

arrangements between peasants who have different amounts of land, acquired 
through both inheritance and through the frequent land transactions that are an 

integral part of Iaitian peasant life. Former patterns of collectivized 
resource control by patrilaterally extended coripotnds have yielded to a highly 

individualized economic orientation in which each household now manages its own 

production and corsumption activities. 

The berieficiary populri)n is liom(,ge ri )Itis bo th ethnically and linguistically. 

Black/m iatto ir t.ergroup ten,, ,is founi ;t the naitional level are nonexistent; 

local differences in skin shades are \,ie.w((I individ ually rather than as a 

marker of group membership. The regio)o is linguistically homogeneous as well. 

Creole is the first and only language of most. of the population. 

Therme are,( com iriitdy-irtterinil (liftfereri(',cs ii ;imotints of lind aiid livesto(k owned 

by different families. Bu t th( corven t iinl mark ers of the ,,xisence of closed 

socioeconomic stifr:nl tl ietion from livestock oniaior m land and ownership 

the part of individuals and permanent groups of' people who sell their labor or
 

pay rent to landowners--lose their rue;iriii i iii rural llaiti. Most. people both
 

inherit and purchase some land, most people are both buyers and sellers of
 

labor, and most people at different stages of their lives are tenants on plots 

owned by others and landlords who let ter.nants work on their' purchased or 

inherited ]al. 'The pr. is slructured iti sue h a way that access to Project 

resources is contingent on making vegetative interventions on at least one 

parcel of worked land. Since most houselholds possess one or more such plots, 

there are no numerically significant sectors who will not be able to 
participate in the spread of project benefits. 

There are two conjugal modes, inarinj (legal marriage) and plasaj, a conjugal
 

union that has not boeen religiously or' civilly legitimized but in which both
 

partners are publicly recognized as spouses and viewed as jointly responsible
 

for the economi' suppor?. of the offspiring. Though no statistics are available
 

for the region, probably some six out of ter conjugal unions are of the
 

informal type. The importance of this for- the spread effect of the Project is
 

to be found in land tenure. Women in pI:is,j retain ownership of any land which
 

they have inherited or purchased. Care nm,,ist hoe taken t) e nsure that the
 

percentage of Project-benefitted gardens owned by females is representative of
 

their general statistical importance in the landholding regirmie of the entire
 
community.
 

Families are organized int.o nucleated households, the norm being a husband, a 
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wife, and their offspring. There are however many variations on this theme. Of 
great importance is the sexual division of labor. Rural Haitian women are not 
only responsible for child care, cooking, washing, and other domestic tasks. 
In addition they nre the nmijor nct.ors for cemrtnin phases of the agricultural
cycle, principally planting, weeding, and marketing of the harvest. It cotIld 
very well be that they, not. the males, might be the principal decision makers 
with respect to placing vegetative interventions of erosion control on hillside 
plots. Insufficient knowledge exists concerning the specifics of such decion 
making; what. car he said with assurance, however, is that women in Haiti are 
much more involved in these decisions than their Hispanic counterparts across 
the horder and TWM shou ld i t assune at priori that the male met kay (household 
head) is the key actor ii, these mitters. 

Recent political changes are I riefl y discussed in the aminex and their possible
impact on Project activities. Tlhi verdict, is liasic(rlly positive. Not only has 
the potentially .rorlblesom;, civiliani militia (t.onrtom makout) heen disbanded and 
many of its rmr' rI I'riu s ],itde s decho lhe ("uproot.ed", riot riecessarily
entailiing loss ,d life), lII :additil tHe visilhilit.y aid moral credibility of 
the (tt li( h- inch hats h,,"ri enl h riced beci mqsc of its promineril, role in paving
th1e way for the dc-p)arture of t old regime. At least half of the PVOs with 
whom the Ir' j",t pl:nns th coial t are well or'giiniized Catholic groups. That. 
is, at this point in HINitian history, the Project is working precisely with the 
right, groups. 

rraditionil flaitiari farring used to have fallow periods. These have been 
virtually eli minated becamise of p)puilation pressure. Traditional techniology 
did riot have ',!,iori control measures, though some vegetative rarips have 
recently fourid their 'ay i ato loct! technology. The major traditional erosion
 
control technology i ; th, i'o€u crop mound, a coinlour ridge 
us.!d for planting
 
of root crops.
 

Cropping land ini Hniti is pri\.;tc y ,,wi,,d by individuals who have either 
inherited or purc ased the plot. ''he modal holdinrg contains 4 or 5 ecologically
dist.inct. plots wrl(!l iinder diver.-e tenure modes. In addition to inheritance
 
and purchase, there is a grie;,it de:l i)f irt.racoiimmuity land sharing which takes
 
the form of renhial ar(I sharecr(ppi rig.
 

Most owner-opera ted pt)s do nriot have separate deeds. Deedlessness in the case 
of inherited oi. :I.,rch;sed land(1 iiurs because iridividiils avoid formal 
surveying costs. Despite.. the Iw h of a se parat deed, however, such plots are 
felt to be securely held. Pleoiple will make improvemeril.s on them. 

The case of sharecropped (,r r, il.td land is someinwhat. different Because the 
tenant's access to such i plot i, ihi.mporary, ti may le reluctant to invest 
labor in improving such plots. The Project should, in the beginning, not 
attempt to d ev 5is a policy for this matter. Rather it shouoh leave the 
decision to the individual pa rt ic ipants, most. of whom will opt. to put, any
vegetative inteirvert.iori on :I pht Ihat they own, rather than on one which they 
rent or sharecrop. 

E. SUMMARY OF TIl, ECONOMIC ANNEX 

The project as currently designed is economically feasible arid exhibits high 
returns both froirm the point of view of the fnimer and of the national econbrmy 
as a whole. The internal rate ()' return mhas bee n est,ima ted nt. i)ver 31 per 
cent, due principally to gains in firirr produrtivity. 

http:uproot.ed
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The analysis attempts to summarize the benefits assumed to flow from the 
project's two major activities at the farm level: the six intervention 
packages for crop improvement and soil conservation, and th,3 fruit tree 
development and extension program. It then compares these benefits with the 
projected private and public costs of implementing the proposed activities. 

In the case of the six proposed interventon [packages, the analysis finds, 
subject to the assumptions in the technical annex, that the estimated net 
present value of benefits from intervention packages adoption is $347.79 when 
discounted at 50 per cent. The estimated internal rate of return for package 
adoption is greater than 50 per cent at the farmer level. The projected 
benefit-cost r'atio discounted at 50 per cent is 1.28. These indicators were 
derived assuming a participating farm family population of 20,000 over the life 
of the project. 

In the case of the fruit tree development and extension program, the estimated 
net present value of gerfits form the prograrn is $232,072 when discounted at 
14 per cent. The estimated internal rat.e or return is 14.2 per cent for the 
program under the assumptions in the technical analysis. The projected 
beneficiary population for this program is 25,000 farm families over the life 
of the project. 

It should be recognized in reviewing these results that, they are based upon 
many technical assumptions by tLe design tem technicans and what useful 
intormation could be derived from a defici,.,nt national database on hillside 
agriculture. The actual results of project implementation and farmer adoption 
of the proposed intervertions mny be very different from those projected in the 
analysis. The project makes provision for an on-the-ground project monitoring 
and evaluation unit during the life of the project to collect both reliable 
baseline information on existing farming systems on the hillsides and 
comparable information on the value of proj,:t interventions as they were 
developed arid extended. Only as this improved information base is developed 
and analyzed can one have much confidence in the projected benefits and costs 
of the proposed interventions. 

F. SUMMARY OF THE ADMINISTRATIVE ANALYSIS 

The administrative analysis of the project presents a picture of the 
organizations which will implement and sup)port the PSTO project on the ground. 
The administrative structure of the project was elaborated on the basis of the 
experiences of recent development efforts in Haiti and of the impressions of 
the design team as it travelled through the project. area. While the structure 
presented therein may seem formal arid fixed, it is riot meant to restrict the 
flexibility of the implementation team who may wish to test other arrangements 
in the field. 

The ultimate project berieficiaries are the fatrim families who will adopt the 
technical package made available during the LOP. In view of the integrated 
nature of the technical package presented by the project to these farmers, the 
full advantages of which will only be apparent after several years of trial, 
demonstration and extension work, farmer adoption of integrated packages 
should increase gradually. But the project expects rapid acceptance of 
certain innovations by large segments of the population. 

The farmers will participate in the project individually or in groups, 
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depending on local circumstances. They will provide paid labor on 
demonstration sites; perform on-farm trials under project supervision and with 
project guarantees in the case of unsuccessful .rials; participate as trainers 
and trainees in seminars and workshops; and, when convinced of its utility and 
profitability, carry out interventions proposed by the project on their own 
fields. The project, will recruit field staff from their numbers and certain of 
them will act as corntract. seed mltipliers. 

Directly supervising activities that. touch the farmers directly will be a 
grrup of Hai.ian I)VOs, all ,,fwhich hove worked in the Les Cayes area for many 
years. These tPVOs include both religious and non-sectarian groups actively 
engaged in development activitie,; in the targeted watersheds. Their projects 
include agroforestry, swine repopulation, irrigated agriculture, and hillside 
farming, as well as so,:ial org in:tnintioral and welfare activities. 

Four- of these PVOs (DRT, DCCII, ORR, and UJNICORS) seem sufficiently well 
organized and have expressed willingness to work with the project. They form 
the most hopeful basis for ittipleMentirig it on a,sustainable basis. They all 
intend to work in the zone for the foreseebhle future, whether or riot the 
project helps them. There is itis no ried to create a new set of institutions 
to carry out the projec. 

To reach an c:cpta.h, level of tr'hnical arid administ.rative competence to 
carry out coristi-ricti \' agricultural improvement measures, the PVOs will need 
technical assisti.nce and firiri(; inai rid miaterial suppor t. To ask AID to grant 
such support to each PV() individually would be administratively prohibitive 
both to the gii,;:I(a nid le grarktees. Thus All) will establish a contract or 
Cooperative Agreement. with at Armewricnn developmert entity (PVO, university, 
private me ' to 	 tofirm, r,. soW a(,hirio tiorn th(ereftof) deliver this assistance the
 
participating p
 

This organization will ,i on hasis (If its 	 of theb( chosr. tHit" understandirg 
project, the sensitivity Of its animat.ion approach, the techncial precision of 
extension plan, irid .he qua:lity of Ihl personnel it.proposes ns an 
implementation team. It.will esl'ihlishl :rtr umbr-lla agency in Les Cayes. This 
agency, will he st:,'fed by a itf rarty; a faritirig systems agriculturalPn 
economist, who will run the monitoring artd evaluation system; an animal 
husband ry/forg/,>: te risioni sFp,.i:i!ist.; and two ngr'(nomistIs, one of whom will 
be based in Los Cayes arid thw t.ler on the Southwest Coast.. One of these 
agronomists will have soil trl.ise, fthe: fiehr will he, i tropical 
horticultural is t. Fil y , tbhin otl.raetor' will place a French speaking 
Natural Resourle, lconomist. wit.1h MA EN1)1? as an tdvisor to that Ministry's STAB 
information managemerit. and polic y arialysis tin it,. 'T'h is umbrella agency will 
provide techric:d assistanice to ihn, l:it.inn lVO's fo' the following 
operations: 

(1) selection and iritallation of expemrient.al ard demonstration sites in the 
selected watersheds; 

(2) 	 selection and training of petsonnel for extension, site supervision, credit 
managemenit, and ronitorirg and evaluatiori; 

(3) 	 development and extension of the technical package, including installation 
and supervision of on-farm trials, and training of farmers; 

(4) 	 management of the input program and general administ[ration; and 

http:expemrient.al
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(5) monitoring and evaluation. 

In addition, the umbrella agency will select, LORGI/PVO personnel for short and
 
long-term training in Haiti and overseas 
and will finance such training, in
 
order to improve their- Administrative capacity to run the program after the
 
PACD.
 

The project will also provide financial lind interial slipport to the PVOs to 
help them carry out their tasks and to prep0)are them to sustAin their activities 
after the PACD. This help will include vehiles, fuel and parts, salaries to 
engage necessary personnel, consumable supplies, technical equipment, training, 
and computer packages. 

The GOH/MARNI)R will tak, )art in p,'- .,Iiming :ind coordination through the 
STAB in Port au Prince and the District Agronomy Office in Les Cayes. The STAB 
will coordinate research and extension activities with those of other hillside 
projects and will ensure a flow of useful information and communication 
between them. The District Agronomist will act as a counterpart to the 
umbrella COP and provide advice to the umbrella team as it works with other
 
private and public entities in the Les Cayes region. He will also act 
as
 
director of the PI, 480/Title, III PPMS land reclamation, soil cornservation
 
outreach program, including its TWM suppor ed Pic Macitya Park Management
 
activity.
 

The USAID Project Officer in the USA I)'s Rlr:l Development Office (RDO) will 
ensure proper administration of the proje.t. Ile will see to the execution of 
the projects work plans and the managemerit. ()I' its resources. Ile will be 
assisted in these management activities by a full-time PSC project coordinator 
also based in tho USAID mission. Both Lhe USAII) project officer and the PSC 
project coordinator will work directly with tln: umbrella agency's COP and the 
coordinator of the STAB. 

The PSTO will meet certain input-supply goals by working through the private 
sector. Fertilizer and other' chemicals will be purchased through existing 
marketing organizations, such as those connected to ASSA, the fertilizer mixing
plant in Port au Prince. Although the.re should be no problems in obtaining 
needed fertilizers, market struclures for other chemicals, such as herbicides, 
pesticides and fungicides are less developed and less reliable. There exists 
in Haiti no reliable source of high quality seed for any of the crops the 
project will encourage, except perhaps coffee. For' this reason AID will 
encourage private entities, inc(1liding agribusiriesses, PVO's and individual 
farmers to underLake slipervised seed tnult.iplicltion as a co mmer'cial venture. 

The administrative structure proposed for the PSTO thus rout bines the advantages 
of a private sector approach with those of national coordination through a 
governmental implementing agency. The main implementing agencies of the PSTO, 
the Haitian PVOs, are already administratively sustainible. They have only to 
be enabled to incorporate PS'TO's activities on a permanent basis in their 
programs. The attractiveness of the TWM integr'ated agricultural package should 
prove sufficient to ensure berieficiary sustainibility for the production
increasing, soil-regenerating activities the project will extend to its 
participants. Finally, income generating activities like seedling production, 
input supply and seed multiplication should enable the implementing agencies 
to continue their activities after the departure of the umbrella agency 
following the PACD. 
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G. 	 SUMMARY OF THE ENVIRONMENTAL ANALYSIS 

To 	 comply with AID's environmeital regulations, procurement and/or use of 
pesticides should be done as part, of integrated pest. management (1PM) 
programs and where capabilities arr, weak, efforts should be made to augment 
crop 	protection activities. In or(t,,r to provide Ihiti aid particularly the 
target area with a good base for Ie elaboraLion of [PM programs, it is 
recommended that eight. nmoniths of' short-term technical assistance in the 
pest 	management dsciplines (vnL.wm,,,gy, planrt, pcidho)h)gy, weed and 
verte:brebrte pest rirmungewret) Ir'orr idividials with extensive experience in 
the 	Caribbean, rand a goomd krmnwhledgr of tropical cro ps and their 'onmon ly 
assorwi:ted pests, be prisvi-led durin the five years of the project. 
Consultants should be fluent. in French. 

A series of short .erm trair ing oun rses arid tec hr, ical assistance packages
will be developed. Assistance in developing the training and technical 
assistance programs may he obtained from the Bure. , of Science ard 
Technology, Office of Agric iiL.fric (S,&T/AGR), through their (cooperative 
agreemenit with fhti C ri,';or'ti Jr u'f I rr ternationrl Cro) Protection (OICP) arid 
Oregon State [Jr-iversity's Infernatiorral IPlant 'rotection Centwr (OSU-IPPC). 
Over the five :.r's f tie p,'ogr:ni fer 2-1 week visits (twice yearly) will 
be anrrmnged for t(:huliriaf :ssisf.arici by plant protection specialists. The 
length of stay will gnuhmrally declirn shrlirg at rour weeks in ili, First 
two years, decreasing to tHe w,,s ,,h ini years t :rnd 4, and 2 weeks in 
year 	 5. These individi,,als will: 

(1) 	 Identify natLr,o Ithe ridt r:-itude of* existing pt.st irc. ngerrent problems, 
which would lead to the devlopment of a Haiti-specific pest catalogue; 

(2) 	 Assist in the design an I ideririficaf.ior of a testing/evaluation 
program oni appropriate iesticide use ard efficacy, which will include 
sorie system rlfd crop irisurnut', frni participating farmers; 

(3) 	 Identify appropri:i te f)m.'Soi(-) t, morritor and ev:fluate the field and 
testing pror-graims;; :i 

(4) 	 Monitor art ( evalutie the suircress of the exension programs in pest 
management from a safety arn( acce pfibility perspective arid the ability 
of the prograr into sensitize fa rmers to the important safety and 
environmental issues. 

Little information is vailabhe (,ni die spec ifir ard ost importiant pest 
problems and their iu(' ,-iomi, s .ariLus. The lack of very basic information may 
account for the more or less haphazard use of pesticides and the abse nce of 
alternative cont' ol methods. Per'haps the full-time services of a Peace 
rrrps Volunteer crhd be proc ure(d to coordlinaI.e with the techir hiil 
assistance consultant visits as .1isemissed above. R'srponsibilities of the 
Pea(e Corps Volurteer woulrdhI inrclu de: 

(1) 	 Gathering inli'on.mation already nvailable on major pests arid confirming 
existing ide, f ifii.Lions; 

(2) 	 Conducting litera tiure s.;rchre: "r existing problems; 

(3) 	 Visiting PVOs a id f:ir s to g.,l.ther first-han( data orn commonly 
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encountered pests and collecting speciments for definitive 
identifications; 

(4) 	 Describing current management practices and assisting in the design of
 
small scale field trials on pesticide efficacy;
 

(5) Producing a pest catalogue for extension officers and farmers; and 

(6) Conducting crop loss assessments of major pests. 

The strong emphasis on extension in the project provides a suitable vehicle 
through which to develop and implement training programs in integrated pest 
management. Training Modules in [PM and safe pesticide use and handling 
will be developed for extension officers and promotors associated with the 
LORGs and the STAB. Training activities should commence after major 
problems are identified and the monitoring and testing/evaluation programs 
are 	begun with participating farmers. Sometime in Year 2, a two-week 
course in integrated pest management will overlap with the technical 
assistance to take advantage of d(fmF')nisLrrtions and field trials implemented 
by the TA consultant. The costs of tie TA and training will be born by the 
TWM and the specific scope of work will be developed cooperatively by the 
Mission and S&T/AGR to include: the 1PM approach, current pesticide use and 
safety, and demonstrations of pest prol.ection aspects of on-farm storage of 
agricultural commodities. 

In addition, farmers often do not recognize the danger that pesticides may 
post to health and safety. Thus, prior to providing pesticides, it would 
be wise to develop and implement basic ed icaLion programs (through the 
extension/promoter system) in pesticide safety, handling and the danger 
improper pesticide use poses to the environment. 

Long term training at the masters and doctoral level is provided in the 
project for personnel from the STAB. It is recommended that the individual 
receiving doctoral training conduct his/her research in crop protection. 

It is not known at present which pesticides will be used on each of the 
food crops considered for adoption in the project. It is important that 
the pesticides authorized for the project be applied only on crops which 
have either an EPA registration or established FAO/WHO residue tolerances, 
especially in the case of crops which are( destined for export. For 
domestic crops, WlIO/FAQ residue tolerance levels and/or registration for 
the same or similar us, in slected oLher couri tries (e.g. EEC countries) 
may be considered sufficietit. Since techri ical assistance is provided, 
specific guidance on appropriate crop/pesticide combinations and assistance 
in obtaining any needed residue/efficacy data may be obtained from S&T/AGR 
and its pest management contractor, CICP. Residue data will be collected 
for use of pesticides on crops for which tolerances have not been 
established by either EPA or WHO/FAO. Costs of residue analyses have been 
included in the budget presented below. Additional analyses may be 
performed by and at the expense of private chermical companies who are 
providing the pesticides. To the extent possible, analyses funded by the 
project will be performed in Belizean libs where capabilities exist. 

More information is needed on methods of application, availability of 
safety equipment and protective clothing. Information is lacking on the 
following issues: 
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(1) 	 Who will apply pesticides? When, later in the project, farmers may procure
and use pesticides funde-d by the project, necessary training in safe 
pesticide use :in( handling will be required. 

(2) 	 low will farmer-1 procure pesticides? Who will deter,,ine the most
 
appropriate pesticides arid who will 
 furnish the equaipment? 

(3) 	 If pesticides are repackaged, how will labeling procedures be followed? 
Assistance to the PSTO will he provided by S&T/AGR with regard to minimum 
acceptable standiirds for i-',lrwaged pesticides. 

Recommendations regardirig s pwi c pesticides are 	as follows: 

Methomyl (lannnite) i, I ighly 1(xi(- irisectLid(e arid is registered by EPA for
 
restricted use only. It is currently applied )ni fruit tree seedlings at 
the
 
ORE nursery for the control ()f a riterpillars, iri addition to the use of
 
malathion. If effective, mnlathioa should 
 be considered as a satisfactory

alternative. 
 Use of dipel (ba:ilhw thuringier.ih) to control lepidoptera

larvae on fruit tree seedlings ,tilwiild be explored.
 

Four of the pesticides which had Iieri considered for use in the project are 
among those cancelled by EPA, rmiely chlordane, toxaphene, dieldrin and aldrin. 
None of these, will be per'mit ted for use tinder the project. This includes use
 
for experimental arid demoristratiti prtwposes. S&T/AGI? will assist in
 
identifying alterrti i\,es to Ih,-se.
 

The very high 'hytotxiciLy of picloram can lead effectively to soil
 
sterilization, Its ise 
 t ',r,:ir.e s.hould be avoided. Other safer general use
 
herbicides should prnvt, e'ffecti'i. F'r most nursery week problems. If
 
glyphosate alorec do!s 
 riot -ig ( (:idoitrol, other substitutes may need to be

sought. The herbicideh ()f 2,'-) is :i go)d candidate. 
 However, low volatility 
esters of 2,4-1) should1 be used to reduce sirm ila r problems with phytotoxicity.
The OSITJ-IPP(? may be .onIsulted ror advice )n suitable alternatives arid the
 
specific formril:it irs.
 

At present, the 'xtract of neerri (nzadirnchta irndien) se!eds, used to control 
caterpillars, is produced in very hi)iwquartti tie.s arid may only marginally meet 
nursery needs. If neeri, trees nrc- grown as part,of :, reforestation and 
agroforestry effort, small farmers could gain some economic benefit if the 
project were to ex:phire and promote: 

(1) 	 The use of neem seed extract by farmers t(,meet their own pest management
 
needs ;
 

(2) Possible collection and extr'c tion of neem seeds for cornimercial production
of azadiractin (tie active chemical found in rieeim seeds); 

(3) Improved methods of ext. mt.ion to be used both by small farmers arid 
commercial venttrces; and 

(4) Testing of tIhe relat.ive efficacy of varying eoncentratiors of aziidiractin. 

A system for safe storage of pesticides arid disposal of pe(st.icide containers or 
unused pesticides should be established at, each participating IORG nursery as 
described by Parastam etA l. (1.9R0). 
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Consideration should be given to use of resistant plant varieties when 
considering introduction of new plant cultivars into the project. These 
varieties could be screened at the LORG a1urseries. Examples include 
Psyllid resistant leucaena leucocephain and rust resistant coffea arabica. 

VI. PROCUREMENT AND CONTRACTING PLAN 

The contracting actions under this project are divided into two parts, 
along the functional lines of public and private sector activities. The 
first part of this section des, ribes the procedures by which funds will be 
obligated and committed, and the second sectioni gives illustraltive 
covenants to be included in the bilateral agreement. 

(1) 	 In FY 1986, the first project year, the Missiorn will sign a bilateral 
agreement with the GOIl to obligate $1.5 million for the LOP costs of 
support to the STAB and the Park Management activities. The Park 
Management activities will be subobligated in FY 1987 when the park 
management organization is chosen. As mentioned in the Implementation 
Plan, the GOH recipient organization has not yet been chosen, although 
the enabling legislation is in draft. For this reason, the funds will 
be obligated to the STAB, with a provision in the Grant Agreement that 
stipulates that when the appropriate organization is chosen, the funds 
will be obligated to it. 

(2) 	 In FY 1987, the Mission wili select a 1S-based PVO with international 
experience for the purpose of staffing the Umbrella Organization. 

Umbrella Organization. The selection of the umbrella organization will be 
done through the vehicle of a formal Request for Proposals. The request 
will be sent forth in late CY 1986, and qualified respondents will be 
encouraged to submit detailed proposals based upon the project outlined in 
this paper. The final selection will be mniade by a formal selection 
committee composed of officers from several different AID offices. This 
contract will be a direct contract from USAII) to the selected 
organization(s). 

Pesticide ManagemenL Technical assistance to evaluatLe the safest and most 
appropriate pesticides and for short term training in pesticide safety and 
handling will be procured through a buy-in to AID's cooperative agreement 
with COCP and OSU-IPPC. It will be processed late in Year I of the 
project, or when IGs have been selected. 

Park Management Organization. The procedure for selection of the park 
management organization is similar to that for selecting the umbrella 
organization. Several qualified organizations will be contacted to 

ascertain their interest, and three or more will be encouraged to submit 
proposals for management of the park. The only difference is that tis 
contract will be a sub-obligation froii the MAIZNDR/DRN grant. 

Gray Amendment considerations. No firm or institution has been identified 
as a preferred prime implementation contractor for the project. Serious 
effort will be made to follow procurement guidelines established by 
OSDBU/PRC to implement t,he Gray Amendment. The Mission will access the 
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Automated Consultant Registry [nformation System (ACRIS) of OSDBU/PRC for an update on small businesses and/or small and economically disadvantaged
enterprises which have the capability to become the prime contractor inconsidering responses to the Request for Proposals. The RFP announcement
will also encourage competitive bidders to consider including 8(a) firms as
subcontractors. Finally, the Mission will access A(CRIS for technical
 
assistance on project evaluations.
 

Covenants and conditions precedent. The only condition precedent to

disbursement will be the identification of appropriate GOH counterpart

individuals as Project 
Director and as STAB coordinator. The following
covenants will be included in the bilateral agreement. The covenants are
 
divided into topical areas.
 

(1) 	 Land tenure policies. The GOlf will 

(a) 	 reinforce laws and customs which protect snmall-holding farmers from 
land spectl:tors, arid particularly from absentee owriers,notably
those whiich Lguraritee right of first refusalonany land for sale to
relatives of the seller and then to renters or share-croppers of 
that hind; 

(b) 	 prohibit sub-leasing of state lands by absentee renters. All who 
rent state lands innst, farin them; 

(c) make new rentals of slate lands 	 tofirst to those who undertake 
inpleinent soil conservation measures on 	 that land, ensure long-term 
access lo the ind tU t h(ose who carry out such measures, and reduce
their rent during the years that these measures are developing
toward prod ucing incomne (e.g. forestry plantations, fruit trees,
other perennial cr-o..s, hcfl-Ie- rows, pasture, et'.); 

(d) 	 eliminate the tax on ('utL,ing for charcoal, lum1i ber or poles trees 
that farniers have planrteI1d Lhmseylves; 

(e) 	 encoirage (owncrs 'of ront'l, oIr sti re-cropped lurid to ericriu rage
renters or sha re-croppers to ori(ier take, or permit the owners to
urderbtk : soil co-iservatior menastres on these fields; an d 

(f) 	 develop laws guaran teeiig the ownership of trees to the planter of 
the tree, even if soch t.rees are planted on state hinds. 

(2) 	 Agricultural policies. The 0OIl will 

(a) 	 eliminate what remains of the taxes on exports of agricultural 
products, like coffee and cacao; 

(b) 	 elirirmia ( iotas on basic food imports to encourage farmers to grow
perennial and export crops on the hillsides aid buy much of their 
food at. affordable pr'i(es; 

(c) 	 establish a national policy for all hillside projecVt concerning
the uses of food-,for-work :id pnymerits to fa rin-is for work on their 
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own land; and 

(d) 	 establish a nationil policy linking access to subsidized
 
agricultural inputs on all projects to appropriate soil
 
conservation behaviors.
 

(3) 	 Pic Macayn. The GOH will 

(a) vigorously pursue the suppressiua of the trade in charcoal and 
lumber originating from illegal ctutting on the Pic Macaya Reserve 
area; 

(b) 	 actively implement the program for the preservation of the flora 
and fauna of the Pic Macaya Reserve as established by USAID and 
other donors; 

(c) 	 establish a national park service in the Pic Macaya Reserve to 
guard existing resources and regenerate the flora and fauna of the 
zone; 

(d) 	 compensate the legal owners of Itnd within the Pic Macaya Reserve 
boundaries by granting them title to state lands elsewhere at a 
ratio of two hectares of state land for each hectare of Reserve 
land'; 

(e) 	 give priority, in hiring forest. service agents and reforestation 
program laborers to local farmers who live near the Reserve's 
borders; and 

(f) 	complete the mafrking of the Reserve's boundaries as quickly as 
possible. 

This will be an obligatory program. The current occupants of the state land 
and other squatters will be allowed to harvest their current crop and 
will then be asked to leave without comprrlsation. In certain cases they 
could be allowed to remain on Reserve land if they agree to a zoning 
ordinance restricting its use to perennial crops such as coffee and 
cocoa.
 



-- 
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ANNEX A PID APPROVAL MESSAGE 

DATERECCEIVED•,. 
ACTION ID-3 INFO AMB DCM M-AR 111986 

VZCZCFUoO85 Loc1: 4 9 
PP "UEHPUDE RUEHC #794(/01 0721729 

13 MAR 86 
'CN: 00827' 

1738 

ZNR UUUUU ZZH ''CH " RG: AID 
P 1317287 MAR 86 DIST: AID 
FM SECSTATE WASHDC 
TO AMEMBASSY PORT AU PRINCE .jfLIJ 

BT 
1751 DUPE MCN 

)ATE REC'D 
/ 4. 

UNCLAS SECTION 01 OF 02 STATE 077946 --- RCOT 

AIDAC -d -r--IUSAI& 

DIR -_-__...._ -__ -
0DIR 

Coir.. .
TAGS;E.O. 12356: AR__N/A Nl/A
THEO-----C--EVIEWED_.A------' 
 "
 

SUBJECT: TARGETED WATERSHED MANAGEMENT PROJECT 521-0191 ENG-

THE EVIEED AD APPROVED THE REFERENCED Pt]) ONGOAEC 
O~i1. GENERAL: THE DAEC WAS PLEASEID WITH WIDE RANGE OF 


PROJECT DESIGN ISSUES COVER!'D IN THE PID AND COMPLIMENTS 
MISSION ON ITS COMMAND OF THE NUMEROUS CONSIDERATIONS 
THAT WENT INTO THIS DESIGN CONCEPT. USAID IS AUTHORIZED . . _
 
TO REVIEW AND APPROVE THE -r:''JECT PAPER IN THE FIELD.
 
THE FOLLCYiING GUIDANCE IS PROVIDED FOP, PP DESIGN AND CF- __--- __ "
 
DIVELOPMENT:
 

ACTION TAKEN 

2. PUBLIC SECTOR CO",MPONENT. CAUTION IS SUGGESTED IN Date:
 
PLACING TI' , PROPOSED DOLS 2.25 MILLION COMPONENT UNDER /
 
THE RESPONSIBILITT OF THE MINISTRY OF AGRICULTURE. B
 
MISSION IS ADVISED TO STUDY ALTERNATIVE NON-GOVERNIENT
 
LOCALES FOP.A UNIT 'dHICH COULD EVALUATE AND DISSEMINATE /
 
POLICY INFOPMATION ON NATURAL RESOURCE DEGRADATION TO : 3II 
INVOI,.ED AGENCIES. IF IT IS STILL DETERMINED THAT THE "' 
MINIITRY WILL BE ABLE TO PERFORM SATISFACTORILY AS HOST 
FOR THE PROPOSED HILLSIDE SECRETARIAT, THEN 
JUSTIFICATION AND THE RATIONALE FOR THIS SELECTION .0}
 

SHOULD BE PRESENTED AS PART OF THE STATEMENT OF THE
 
MO'S INSTITUTIONAL CAPAPILITIES TO CARRY OUT THE
 
ACTIVITY; AND PROJECT SHOULD BE STRUCTURED SO THAT IF i
 
THIS COMPONENT FAILS, IT CAN BE TRANSFERRYD TO A PRIVATE
 
SECTOR El,"'ITY. 

3. WATERSHED MAIAGEMENT STRATEGY. THE PID DESCRIBED
 
PROJECT ACTIVITIES WHICH FOCUS MORE ON FARMING EXTENSION
 
THAN WATERSHED MANAGEMENT. THE PP SHOULD DESCRIBE THE'
 
POSITION OR ONTRIBUTION OF THIS PROJECT WITH REGARD TO
 
THE MISSION'S OVFRALL VATERSHED MANAGEMENT AND HILLSIDE 
)ARMING STRATEGY FOR EAITI. THIS SHOULD INCtUDE OTHER 
PROJECT AND USAID ASSISTANCE THAT ARE PART OF THE 
YROGRAM' THE liOLE OF THE PL 490 TITLE III PROGRAM, BOTH 
IN TERMS OF LOCAL CURRENCY SUPPORT OF WATERSHED t 
MANAGEMEhT RELATED PROJECTS AND AS AN INSTRUMENT FOR 
POLICY DIALOGUE IN THIS AREA, SHOULD ALSO BE PRESENTED 

UNCLASSIFIED STATE 077946/e01 



Targett-4 w-4 --- d Management (521-0191) Page A-2 

Ut.CLASSIFIED 
 STATE 07794E/01
 

:i THIS DISCUSSION. THIS DESCRIPTION SHOULD 
jPECIFICALLY ADDRVSS THE PIOADER WATERSlED MANAGEMENT
 
GOALS AND NEEDS AS OUTLINED IN THE INITIAL ENVIRONMENTAL
 
FXAMINATIC(NS.
 

4. ROLE OF THE NGO'S' THE PP SROULD CONFIRM THE 
PRESENCE 01 NGO'S AND OTHER FARMER ORIENTED
 
ORGANIZATIONS IN THE PROJECT 
 ZONE ADEQU'TE IN NUMBER AND 
CAPABILITY TO 
'ROVIDE THE PROPOSED EXTENSION SERVICES
 
AND MOPILIZE RURAL DEVELOPMENT PARTICIPATION. THE ROLE
 
OF THE UbIBRELLA NGO IN 
RELATION TO THAT OF PARTICIPATING 
ORGANIZATIONS IN CAREYING OUR PROJECT ACTIVITIES SHOULD

BE ELATORATED, AS VFLL AS THE SYSTEM OF COORDINATION TO
BE ESTABLISHED WITH BOTH THE GOq AND THE PSC PROJECT 
COORDI 'ATOR. TEE PP SHOULD ALSO SHOW ROW NECESSARY
 
ACTIVITIES SUCH AS DISSEMINATION OF TECHNICAL

INFORMATIC1I AND OPERATION OF THE CREDIT PROGRAM WILL BE 
CONTINUED AFTER PROJECT COMPLETION.
 

5. DEPTH OF MAR"ET,1. Till PP SHOULD DEMONSTRATE HOW
 
INCREASED CROP AND LIVESTOCK PRODUCTION PROJECTED UNDER
 
THE PROJiCT WILL BE ABSORBED BY THE DOMESTIC MARKET
 
WITHOUT IOWFRING MARKET PRICES BELOW TH.i PRODUCTION
 
INCENTIV7 POINT. LOCAl., NATIONAL 
 AND INTERNATIONAL 
MARKETS FOE 
POTENTIAL PRODUCE SHOULD BE ASSESSED. 

6. LAND TENURE. THE DAEC RECOGNIZED THE NEED TO
 
DEVELCP PORE INIORmATION ON THE IMPACT OF LAND TEIURE
 
STATUS ON LAND IMPROVEMENT BEFORE PURSUING SPECIFIC
 
POLICY RhFO,:MS (EITLHER ADMINIS-RATIV? OF LEGISLATIVE) IN 
THIS AFRA. HOWEVER, GIV.N TilE POTENTIAL IMPORTANCE OF 
THIS CONSTRAINT, THIS IN!ORMATION GENIRATION FUNCTION 

SHOULD NOT BE LEFT ENTIRELY TO THE PROPOSED HILLSIDE 
SECRETAPIAT. A MAJ)R SURVEY SHOULD BE PROGRAMMED INTO' 
THE IMPLfMENA'TION PLAN OFTUE PROJECT ITSELF, ASSURING 
TEAT AN IN-DEPTH ANA',YSIS OF THIS CRUCIAL ISSUE IS
AVAILABL. AT THF FAPLIFST OPPORTUNITY. TH1E SUhV:,Y 
SHOULD EYGIN "ITH A FAS}IN E AS SOON AS POSSIBLE AND 
FOLLOWED UP BY AN YVAIUATION OF THE IMPACT OF LAND 
TENURE ON PROJECT ACTIVITIES IN NO LESS THAN TWO YEARS.
7. PROCURIMENT: 7HY PID PROPOSES TO IMPLEMENT THE 
PRIVATE SECTOR CC:PON'YNT OF THE PROJECT VIA A
COOPERATIVE AGRE.IMNT WITH A NON-GOVi.RNMENTAL 
ORGANIZATION. A COOPERATIVE AGREEMENT IS AN ASSISTANCE
 
INSTRUNENI WHICH IS APPROPRIATE ONLY WREN THE OBJECT IS 
TO SUPPORT OR STI,,UL..TF THE RECIPIENT ORGANIZATION'S OWN 
PROGRAM CR PROJECT. IF, ON THE OTHER HAND (AS STATED IN 
HIB, 121.3) A.I.L. IS ACQUIRING GOODS '-:D SERVICES FOR 
AN A.I.D. PE13RAM, A CONTRACT IS USED. THIS MEANS THAT 
THE APPROPRIATE INSTRUMENT IS A CONTRACT, EVEN IF THE
OTHER) PARTY IS A IVO, IF THE FUNDS PROVIDiD BY A.I.D-. 

UNCLASSIFIED 
 STATE 0?7946/01
 

A
 

3 
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A1DAC 

JUNCLAS SECTION -02 OF OZ STATE 077946 

ARE TO PROCURE SERVICES T.ATHER THAt, TO SUPPORT THE PVO'S 
OWN PROGFAM. TH MISSION SHOULD FXAMINE EXISTING PVO 
PROGRAMS IN HAITI, TEE' SUPPORT Of WHICH 'OULD ACHI1VE 
THE MISSION'S OJ}.CTIVES, AND JUSTIFY ITS SELECTION OF 
EITIER A COOPFRATIVF AGREFXFNT OR CONTRACT PROCUREMENT 
MODF IN TERMS O THE ABOVE GUIDELINES. 'E SUGGEST 
CONSULTATION WIT? GC/LAC LEFORE A FINAL DECISION IS MADE. 

8. PESTICIDPI: M'SSION IS RtMINDED TRAT AN 
ENVIROCKMFNTAL ASSFJS!FNT (A) WILL BE REQUIRED IF 
PESTICIDES ARE TO lE PROCURED OR USED IN TFE PROJECT. 
THIS EA WOULD FOCUV ON THl' PESTICIDES TO BE PROCURED OR 
US! AND BE DONE C.,dCURRXNTLY WITH THE PP DESIGN TO 
INSURE ITS RECOMrit.DATIONS ARE INCORPORATED AT THAT 
TIME. THE EA WOU;D NEED TO BE REVIEIED IN AID/W BY THE 
LAC CHIEF ENVIRONMENIAL OFICER PRIOR TO APPROVAL. 

9. THE INITIAL YNVIRONMENTAL EXAMINATION WAS APPROVED 
ON FEBRUARY 26, 1965. COPIES HAVE EEN POUCHED TO TBE 
MISSICN. SHULTZ 
13T 
#7946 

,I 

3 

NNNN 

UNCLAS SECTION 02 OF,02 STATE 077946 

J. 

:1 

3 

3 
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ANNEX B
 

AID 1o0202a 	 PROJECT DESIGN SUMMARY Life of Project:(1-7z 


From FY-8 6 o FY90LOGICAL FRAMEWORK 
TotalU.S. fun min-i ion 

Projectlic &Nu.:beTargetted Watershed Management (521-0191) 	 Date :986 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 

Progarn or Sector Goal: The broader objective to Measues of Goal Achievement: Imroved agri-
chthisoetcntibe: To arrest the cultural land, soil consevation 

process of environmental degradation in 	 measures installed. Technical 

Haiti'swatershed areas. 	 packages accepted. Farmers adopt 


packages. PVO technical & admin-

istrative capacity upgraded. Accurato 

and timely data are gathered and 


analyzed. Credit program revolving 

fund workin. Land tenure situation 


changes, and there is a shift from 

annual to perennial crops.
 

Proec% Purpose:To extend soil-conserving Condhions thatwil indicteJprpow has been 


and ferrility-augmenting land manaement achived: End of project v ,tus. 

practices in the target area and to Increase food crop pr. uction. 

apply lessons learned from this field Increase yields. Increase export 


effort to national-level hillside crop production. Decrease or 

manazez.ent planning. reverse erosion rates. Increase 


vegetative cover on hillsides. 

Increase livestock holdings per 

family. 


OuTputs AYRR Coordinating Secretariat MhcoOus: 30,000 hect.-rcs 
established. Warshed surface area irproved; 150,000 !ardf-ns iproved; 
transformed and farmeia'productivity an 20,000 families helped; three base-
ico.c raised. Erosion rates diminished line studies corpleted; nonitorinz 
Baseline studies completed and kept up effective; seed production s.stcr. 
to date. Inaut suaply logistics
efecdte. Ipro anial heth an input supply logistics
effetiv:.mproed nim! helthand adequate;adequate; 2M linear meters o: recce

production and increased pasture 
food crop prduct
available. Staff trained in appropriatc 	 rw; doubling of 


in; 50% increase in export crop
and overseas. PVCO
institutions in Haiti 

improved
maaraen;ent and technical capacity 	 production; 1,000 Ha of 


ur-raded. 	 pasture; 50 extensionists and site
 
mnanacers trained;
 

Inr-': Previous waters-hed studies b. AID Imptementat;on Target(Type and Cunt~ty) 

and others. Resources to purchase, Project implcmentation plans;
 
trasorst nd diRtriute inats, project implementation contract 


nciuding seeds and fertilizer. Training (including TA), subgrants with PVOs 

project retorts; project evaluation 

of host country and ?%O counterparts. 
Periodic valuations, regular mnitor ng 
a:d lonc and short term technical
 
assistance. PVO staff, facilities and
 
contacts, and AID plicy and management
 

support.
 

MEANS OF VERIFICATION 	 IMPORTANT ASSUMPTIONS 

Project studies; reports from CCTI, Assumpticnsforachievinggoaltarets: 
OPRODEX, and others; aerial photographs Watersheds are degrading; watersheds 
results from Agroforestry Outreach are recu-erable; increases in p:odact-

Project and fruit tree projects; other lion are ccmpatible with soil protect

baseline studies and ronitcring program-i ion; population will remain on the
 
hillside; increased income from agri
culture is nossible; GOH commitment to
 

azricultura2 development; national
 
agricultural policies encourage
 

agriculture.
 

purpoeu:
Aerial photographs; baseline studies Asumpt;os forachieving 


and monitoring reports; project Farmers will innovate and invest;
 
evaluations and reports; credit reports is an effective national coordinator;
 
credit records; lan.' tenure study. GOH agricultural policies encourage
 

production; national agricultural
 
research capacity develops; national
 
policy encourages perennial crops; no
 

food for work or salaries paid for
 
work done en a farmers own land.
 

outpss:
 
aerial photographs; baseline stucies; Local ?V0 management ability; technical
 
retorts produced; updated studies; capacity; GOH and PVCs cooperate; GCH
 
oer :,nel records; evaluations; land us- policy iu positive; inrut
 
national agricultural policy statements ;program is manageable; there is public
 

PVO and project reports and eva ari n Assumpions foracliev;ng 


project information. 	 support for conservationist azriculture.
 

roject and PVO re )rts; project Asumptionforpro.ing
 

management records; project evaluations Umbrella organization is efficient;
 

AD records. TA team is effective; timolv short
 
term TA; is effective; AID
 
policy pressure is effective.
 

(D 

I- O 
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5C(2) PPJECT C*!ECKLIST
 
ANNEX C STATUTORY CHECKLIST
 

Lis'ed below are statutory
 
cri'teria applicable to projects.
 
This section is divided into two
 
parts. Part A. includes criteria
 
applicable to all projects. Part,
 
B. applies to projects funded
 
from specific sources o;'Ily: B.1.
 
applies to all projects funded
 
with Development Assistance
 
Funds, B.2. applies to projects
 
funded with Development
 
Assistance loans, and B.3.
 
applies to projects funded f!:om
 
ESF.
 

CROSS REFERE11CES: 	 IS COUNTRY
 

CHECKLIST UP
 
TO DATE? HAS
 
STAND.RD ITEM
 
CHECKLIST L0]EN
 
REVIEWED FOR
 
THIS PROJEC: 2
 

A. 	GENERAL CRITERIA FOR PROJECT
 

1. 	FY 1982 Anproriati(n Act
 
Sec. 523; FAA Sou. 634A.;
 
Sec. 653(b).
 

(a) Describe how" A Congressional Notification 
auit horizing iznd appro- has been prepared and has 
priations corimitLees of expired. 
Senate and House have
 
been or will be notified
 
concerning the project;
 
(b) is assistance within Yes.
 
(C,;erational Year Bdget)
 
country or international
 
organization allocation
 
reported to Congress (or
 
not more than $1 million
 
over that amount)?
 

2. 	FAA Sec. 611(a)(1). Prior
 
to obligation in excess
 
of.$100,00, will there be
 

http:STAND.RD
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(a) engineering, finan- (a) N/A 
cial or other plans 
necessary to carry out (b) Yes. 
the assistance and (b) a 
reasonably firm estimate 
of the cost to the U.S. 
of the assistance? 

3. FAA Sec. 611(a)(2). If N/A 
furtsier legislative 
action is recuired within 
recipient country, what 
is basis for reasonable 
expectation that such 
action will be completed 
in time to perrmit orderly 
accomplishment of purpose 
of t:e as:-istance? 

4. FAA Sec. 611(b);. FY 1982 
Apnropri.ation Act Sec. 
501. If for water or N/A 
wauer--re].a ted land 
resource construction, 
has project met the 
standards and criteria as 
set forth in the 
Principle and Standards 
for Planning 'ater and 
Related Land 1,usources, 
dated Oct. er 25, 1973? 
(See AID Hiandbook 3 for 
n, w guiC(:l'i11 s.) 

5. FAA Sec. 611(e). If N/A 
p!ro3ect is capital 
a sistance (e.g. , 
construction) , and all 
U.S. assistance for it 
will cxceed $I million, 
has 'ission Director 
cer-tified and Regional
Assistant A.dinistrator 

taken in~to considi ration 
the country's capability 
effectively to maintain 
and utilize the ' roject? 
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6. FAA Sec. 209. Is project No. 
susceptible to execution
 
as part of regional or
 
multilateral project? If 
so, why is project not s.o
 
executed? Information
 
and conclusion whether
 
assisti nce will encourage
 
regional development
 
programs. 

7. FAA Sec. 601(a). (a) (d) and (f) N/A
Information and 
conclusions whether (b) The project will promote
project will encourage non-governmental organization

efforts of the country in their agricultural develop


-
to: (a) incroas the 
 ment and resource conse'rva
f'ow of international tion activities.
 
trade; (b) foster private (c) and (e) The project will
 
initiative and encourage farmers' coopera
competition; and (c) tive efforts to implement 
en :ourage development :;d new soil conserving technolo
use of cooperatives, and gies. 
credit unions, and 
savincis and loan 
associatio,s; (d) 
discourage monopolistic
 
pra(.tices; (e) improve
 
technical efficiency of
 
industry, agriculture and
 
commerce; and (f)"
 
strengthen free labor
 
unions.
 

8. FAA Sec. 601(b). N/A 
Information and
 
conclusions on how
 
ploject will encourage 
U.S. private trade and
 
investment abroad and 
encourage private U.S. 
participation in foreign 
assistance prog.:ams
 
(including use of privatE

trade channels and the 
services of U.S. private
 
enterprise).
 



Targetted Watershed Management (521-0191) 
 Page C-4
 
9. FAA Sec. 612(b), 636(h); 
 The project contemplates
FY l9 82 ApproDriation the use of 	local currency
Act Sec. 507. Describe 
 generations under the
steps taken to assure Title III program.


that, to the maximum
 
extent po:;sihle,, the
 
count!:y is c. ntributing

local currc-ncji(2s to meet
 
th. cost of contractual
 
and other 	services, and

foreian currencies owned 
by-the U.S. are utilized
 
in lieu of dollars.
 

10. 	 FAA Sec. 612(d). Does 
 No.
 
the U.S. own excess 
foreion currency of the
 
country and, so,if what
 
arrangements have been
 
made 	 for its rele-ase? 

11. 	 FAA Sec. 601(e). Will Yes.
thle Proje Utici Ze
 
corjtitive setcction
 
procedures for the
 
awa'C ing of co tracts,
 
except w;here applicable
 

c..remnt 

) t.h e r wi s a?
 
p: .. rules allow 

12. 	 FY !9S2 Aporop.riat 4 on Act N/A

Sec. 521. if assiLtance
 
is for the production- of
 
any comii:odity. for export,

is the commodity likely
 
to be in surplus on world
 
markets at the time the
 
resulting productive

capacity becomes
 
operative, 
 and is such 
assistance likely to
 
cause s':')stantia]. injury
 
to U.S. .roducers of the
 
same, sir:ilar or 
competing 	 co:;.maocity? 

13. 	 FAA , 18(c) and (d).
D.,, teproject comply Yes.

with the environmental
 
proceC... res set forth 
 in
 
AID Regulation 16? Does
 



T~rgetted Watershed Management (521-0191)

ine pro3ect or program
 
take into consideration
 
the problem of the des
truction of trcpical 
forests?
 

14. 	 FAA 121(d). If.a Sahel
 
project, has a determina" 

tion been made that the
 
host government has an
 
adequ .te system for
 
accounting for and
 
controlling receipt and'
 
expenditure of project
 
funds (dollars or local
 
currency generated
 
therefro.1)?
 

B. 	 FUNDING CRITERIA FOR -PROJECT
 

1. 	Development Assistance
 
Project Criteria
 

a. 	 FAA S-c. 102(b), 111,
a.cThe l AA 
113, 281(a). Extent to 
which activity will (a) 
effectively involve the 
poor 	in development, by 

extending access to 

economy at local level, 

increasing labor-inten-

sive production and the 

use 	of appropriate 

technology, spreading 

inve3tment out from 

cities to small towns and 

rural areas, and insuring 

wide participation of the 

poor in the benefits of
 
"develooment on a sus
tained basis, using the
 
appropriate U.S. insti
tutions; (b) help develop
 
cooperatives, especially
 
by technical assi:'tance,
 
to assist rural and urban
 
poor to help themselves
 
toward better life, and
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N/A
 

project is directed
 
to grassroots level peasant
 
farmers, male and female,
 
to whom it will extend
 
technologies which will
 
safeguard the productivity
 
of their land. The regional
 
focus of the project enables
 
peasants to help themselves
 
with the assistance of local,
 
private development groups
 
who will extend the results
 
of innovative farming systems
 
technologies throughout the
 
southeast region.
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democratic pi ivate and 
local governmental 
institutions; (c) support 
the self-help efforts of 
developing countties; (d) 
promote the participation 
of wov-en in the national 
economies of developing 
countries and the 
impro',ement of women's 
status; and (e) utilize 
and encourage regional 
cooperation by developing 
countries? 

b. FAA Sec. 103, 103A, 
104, 105, 106. Does the Yes. 
project fi-t--the criteria 
for the type of funds 
(functional account) 
being used? 

c. FAA Sec. 107. is 
emphF.sis on use of appro- Yes. 
priate technology 
(relatively smaller, 
cost-saving, lab< r-using 
technologies tLhat are 
generally most appro
priate for the sviall 
farms, snall 'bsinesses, 
and small incomes of the 
poor)? 

d. FAA Sec. 110(a). Will N/A; the country is a RLDC. 
the recipienC6it5icry 
provide at least 25% of 
the costs of the pirogram, 
project, or activitiy
with 'espect to which the 
assiscance is to he 
furnished (or is the 
latter cos!.-sharina 
requirement being waived 
for a "relatively .least 
developed" country)? 
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.. 'P Yes. e 

,itJ t. , ' : 1. s.+' Y e s 
I.. Oh. . L : ,
 

II ."iC:,.
 

/ / 

Yes
 

.' I '," 

• ,,.,Yes.;.. : '' '.I,,,, cutua. prdcin While 

The majority of the Haitian

' s:
population practises subsis

tence farming on hillsides
 
* which are rapidly degrading
 

* in their capacity for agri
* ' ' cultural production. While
 

H, other aspects of the Mission
. t: 


' ,strategy promote development
 
through employment altetna
tives to agriculture, the
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institutional development; 
and supports civil 
education and training in 
skills required for 
effective parti.cipation in 
governmental processes 
esential to self-government 

project seeks to improve 
the sustainability of 
agricultural production, 
both as a food source for 
the entire nation and as a 
viable private sector enter
prise. 

2. Development Assistance Project 
Criteria (Loans Only) 

a. FAA Sec. 122(b). 
Information and conclusion 
on capacity of the cou;:try 
to repay the loan, at a 
reasonable rate of interest 

N/A 

b. FAA Sec. 620(d).. If 
assistance is for any 
productive enterprise which 
will compete with U.S. 
enterpD ises, is th.e.re an 
agreement by the recipient, 
country to prevent export 
to the U.S. of more than 

N/A 

20% of the enterprise's 
annual prcdu.tion during 
the life of tL.e loan? 

C. ISDCA of J.981, Sec. 724 
(c) nd (d). If for 
Nicaragua, does the loan 
agreement reguire that the 
funCds be used to the 
maximum extent possible for 
the private sector? Does 
the project provide for 
monitoring under FAA Sec. 
624(g)? 

N/A 

3. Economic Supsoort 
Project Criteria 

Fund 

a. FAA Sec. 531(a). Will 
this assistance promote 
economic or political 

N/A. 
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stability? To the extent 
possible, does it reflect 
the policy directio; s of 
FAA Section 102? 

b. FAA Sec. 531(c).. Will 
assistance under this N/A 
chapter be used for 
military, or paramilitary 
activities? 

c. FAA Sec. 534. Will ESF' N/A 
funds be used to finance 
the constrUction of. the 
operation or maintenance 
of, or the supplying of 
fuel for, a nuclear 
facility? If so, has the 
President certified that 
such use of funds is 
indispensable to 
nonproliferation 
objectives? 

d. FAA Sec. 609. If N/A 
cjmmodities are to be 
granted so that sale 
proceeds will accrue to 
the recipient country, 
have Special Account 
(counterpart) 
arrangements been-made? 
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Listed below are the statutory 
items which normally will be 
covered routinely in those 
provisioris of an ass'stance 
agreement dealing with its 
implementation, or covered in the 
agreement by imposing limits on 
certain uses of funds. 

These items are arranged under 
the general headings of (A) 
Procurement, (B) Construction,. 
and (C) Other Re-trictions. 

A. Procurement 
1. FAA Sec. 602. Are there Yes. 

arrangerments to permit 
U.S. small business to 
participate equitably'in 
the furnish'ng of 
commodilies and services 
financed? 

2. FAA Sec. 60:(a). Will al 
procucmert be from the 
U.S. except as otherwise 
determined by th2 
President or under 
Celecation from him? 

Yes. 

3. FAA Sec. 604(d). If the 
FOO -Crating- country 
discriminates against 
marine insurance 
comnanies authorized to 
do business in the U.S., 
will commodities be 
insurel in the United 
States against marine 
risk with such a coupany? 

Yes. 

4. FAA Sec. 604(e); ISDCA of 
1980 Sec. 705(a). If
ofYsYre iCJ ent of 

N/A 

agricultural commodity 
product is to be 

or 
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provision against such 
procurement when the 
domestic price of such 
commodity is less than 
parity? (Exception wherE 
commodity financced could 
not reasonably be 
procured in U.S.) 

5. FAA Sec. 604(1). Will No. 
construction or 
engineering services be 
procured from firms of 
countries otherwise
eligible under Code 941, 
bt:t which have. attained a 
competitive capability in 
international markets in 
one or these areas? 

6. FAA Sec. 603. Is the No. 
shipping exclude, from 
compliance with 
requirement in section 
901(b) of the Merchant 
Marine Act of 1926, as 
amcnded, that at least 50 
per centum of the gross 
tonnace of commodities 
(computed separately for 
dry bulk carriers, dry 
cargo liners, and. 
tankers) financed shall 
be transported on 
privately owned U.S. flag
commercial vessels to the 
exteint that such vessels 
are available at fair and 
reasonable rates? 

7. FAA Sec. 621. Iftechnical assistance is iss Ys 
financed, will such 
assistance be furnished 
by private enterprise on 
a contract basis to the 
fullest extent 
practicable? If the 
facilities of other 
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Federal agencies will be 
utilized, are they 
particularly suitable, 
not competitive with 
private enterprise, ar:d 
made available without 
undue interferejnce with 
domestic programs? 

8. International Air 
Transuiort. Fair 
Com:et tive Practices 

Yes. 

Act, 1974. If air 
transportation of persons 
or property is financed 
on grant basis, will .U.S. 
c, rricrs be used to the 
extent such service i.3 
availab!-1? 

9. FY 1982 Appropri-ation Act 
Sec. 504. If the U.S. 
Government is a party to 
a contract for 

Yes. 

procurement, does the 
contract contain a 
provision autl.orizing 
termination of such 
contract for the 
convenience oJ the United 
Stati:s? 

B. Construction 

1. FAA Sec. 601(d). If 
capital (e.g.,
construction) project,
will U.S. .ngineering 
professional services 
be us e d? 

and 
to 

N/A 

2. FAA Sec. 611(c). If 
contracts for 
construction are to be 
financed, will they be 
let on a competitive 
basis to maximum extent 

N/A 

practicable? 
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3. FAA S-c. 620(k). 
cons ruction of 

If for N/A 

pr(-dt.ctive enterprise, 
will agggregate value 
assistance to be 

of 

furnished by the U.S. 
exceed $100 million 

not 

(except for productive 
enterprises in Egypt that 
were described in the CP)? 

C. Other Restrictions 

1. FAA Sec. 122(b). If 
development loan, is 
interest rate at least 2% 

N/A 

per annum during grace 
period and at least 3% 
per annuin thereafter? 

2. FAA SEc. 301(d). If fund 
is escablished solely by 

U.S. contributions and 
a(minis' ed by an 
inte'::.atioal 

N/A 

organization, does 
Comptroller General have 
audit rights? 

3. FAA Sec. 620(h). Do 
arrancements exist to 

Yes. 

insure that United States 
foreign aid is not used 
in a manner which, 
contrary to the best 
interests of the United 
States, promotes or 
assists the foreign aid 
projects or activities of 
the Communist-bloc 
countries? 

4. Will arrangements 
us, of financing: 

preclude 

a. FAA Sec. 104(f); FY 
1982 Appro:riat'ion Act 
Sec. 525: (1) To pay for 
performai ce of abortions 
as a method of family 

Yes. 
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planning or to motivate 
or coerce persons to 
prct ce abortions; (2) 
to pay for performance of 
ii voluntary sterilization 
as meth,:d of family 
planning, or to coerce oc 
provide financial 
incentive to any -*rson 
to undergo sterilization; 
(3) to pay for any 
biomedical resear,-h which 
relates, in whole or 
part, to methods or the 
performance of abortions 
or involuntary 
sterili-ations as a means 
of ":aniiy planniing; (4) 
to lobby fo, abortion? 

b. F.AA Sec. 620(a). To 
compensate owIners for 
expropri ated nationalized 
property? 

Yes. 

C. F",A Sec. 660. To 
provide training or 
advice or provide any
financial support for 
police, prison::, or other 
law enforcement forces, 
exccL for narcoti( s 

Yes. 

d. 
CIA 

F'AA Stc. 662. 
..ctivities? 

For Yes. 

e. FAA Sec. 636(i). For 
purclhase, sale, long-term 
lease, e:,:change or 
guaranty of the sale of 
motor vehicles 
manufactured outside 
U.S., unless a waiver is 
obtained? 

Yes. 

f. FY 1982 A i)ro,)riat ion 
Act, Sec. 503. To pay 
pensions, arnuities, 
retiremcnt pay, or 

Yes. 
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aIjusted service 
compensation for military 
personnel.? 

9. FY 1992 Appropriation 
Act, Sec. 505. To pay 
U.N. assessments, 
arrearages or dues? 

Yes. 

h. FY 1982 Appropriation 
Act, Sec. 506. To carry 
out provisions of FAA 
section 209(d).(Transfer 
of FAA funds to 

Yes. 

multilateral 
organ. zations for 
lending)? 

i. FY 1982 Aotiropriation 
Act, Sec. 510. To 
finance the export of 
nuclear e:uipment, fuel, 
or technology or to train 
foreign nationals in 
nuclear fields? 

Yes. 

j. FY 1982 Appropriation 
Act, Sec. 5.t.. Will 
assistance be provided 
for the purpose of aiding 
the efforts of the 
government of suQ'. 
country to repress the 
legit.{nate rights of the 
population of such 
country contrary to the 
Universal Declaration of 
E}uma:i Rights? 

Yes. 

k. FY 1982 Approoriation 
Act, Sec. 515. To be 
used for publicity or 
propaganda purposes 
within U.S. not 
authorized by Congress? 

Yes. 
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ANNEX D G.O.H. REQUEST FOR ASSISTANCE
 

,.JT G 5 1r[ll986l4JrF EVEDl 
LCZ'Iop COPy r.. **, " • ... -I--'
I' F3JTER 

______.kti; F . 

InikIuw.iQIe DIIA1..1-

MINISTERE DE L'AGRICULTURE, DES RESSOUICES NATU;iELLF---
ET DU DEVELOPPEMENT RUR L" 

,,..-.r....c........, -,.
jui let .7-. 

Monsieur Gerald ZAAR D IrICLAL CILLF . 
Directeur d la UAID -- At, N 
En ses Bneaux 

Mbnsieur le Directeur, rn' By, 

Le Mhiist re de l'Agriculture, des Fessomrcc- Naturelles et du D]ve
loppe .n.t Rural (MARNDR) sollicite fonnell-nent par la prdsento le soutien 
de l'USATD pour '- ij,!rciment d'un projet d'Amnag(Tent des Passins-Versants 
du Sud'Ouest d'Ralti pa!i.-culireinent dans la zone Sud d, Pic Mcaya, L'ex6
cution de ce projet devrait ftre cooryionn&t. par l'Administrateur du District 
agicole des Cayes et cciplte Far des organisations prives locales, Des 
actions canp2&entaires dans la zore vise seront 6galcmnt entreprises A 
travers un financaent additionne! p rtir des ressources du PL-4;80 TitreIII, 

Vous trouverez ci-joint l'accri porcant sur le financnment dii projet 
ainsi que celui du Secr5tar'at Technique prcur l'Agriculture de "cntagne (SHI.G), 

Le projet inclue un suplcrt technique et logistique au Secrztariat 
Technique a lawnagement des Fassins-Versants pour l'agriculture en montagne 
nouvellement foimi; le sccrtariat facilitera 1'6change d'ides et proposera
des solutions aux probJ nes d'aminryngent d Lassins-versants auxquels font 
face le MinistL,e .:t les Organisations volontaires priwves intczvnnt dans le 
dciline.
 

L'USAID a entrepris dans la zone cible de racxnzeux prjets dans le 
domaine do liam6nagment des bassins-versants et nous accueillons le projet 
proposg ccme la suite logique des prcgrannes que votre orgaudisation a finance 
dans le y-ays cette date. 

Je vous saurais grt des suites quo vous acccrderc " cefoz-qu te et
 
]v Drecteur, lasetn'vous prie de croire, Monsieur - ce 'na"aute.cvnsd61v1

tion.
 

Gu.. ave ', Agr,2E T 

Ministre / 'i'v?. '/
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ANNEX E LAND CAPABILITY ANALYSIS
 

The problem and its proposed solution. Relentless pressure on the soil 
resources of the targetted watershed has brought the production potential of 
the region to a very low point. Hillside farming in the area has resulted in a 
severe and widespread loss of top soil. Consequently, the yield potential of 
the soil has decreased due to a decrease in soil fertility, and agricultural 
risk has increased due to a decline in the soil's moisture retention capacity. 
The loss of ground cover and soil from the targeted watershed has also 
adversely affected the reliability of the baseflow of streams and rivers 
draining tho watershed and has caused the siltation of reservoirs, streams, and 
irrigation works, and possibly the accelerated deterioration of hydro-electric 
generators. 

The scope and rate of degradation of the targeted watershed's soil resource 
have not been systematically measured. However, the process is proceeding 
rapidly enough to have become a matter of concern to the hillside farmers 
themselves. This awareness, the significant extent of potentially responsive 
soil resources remaining in the region, and the watershed's abundant and well 
distributed rainfall serve as the basis for the project's potential for 
success.
 

The goal of this project is to replace the processes which have degraded the 
soils of the targeted watershed with processes wl,i, I will regenerate and 
protect these resources. C-.(kequently, the criteria for a proposed 
intervention will not be limited to its techncial capacity to minimize soil 

loss but rather will be based on a comhinmtion of its capacity to conserve 
soil, increase yields, ducrease risks and thereby benefit from a substantial 
spread effect among the farmers of the targeted watershed. 

Boundaries and description of the watershed. The TWAMP Project area lies 
between latitudes 18°1' and 18023' North and Longitudes 73032' and 74013' West 

in Haiti's Departement du Sud. It extends from the eastern edge of the 
Cavaillon catchment area to the western edge of the Les Anglais catchment. The 
watershed includes many lesser catchments but is dominated by the two 

previously mentioned as well as La Grande Ravine du Sud, l'Acul and the Port au 

Piment catchments. West of the Les Anglais catchment the Tiburon catchment as 
well as the Nan Cosse branch of the Les Anglais catchment are excluded from the 

Targeted Watershed. Within this region, all land with a slope of 8% or less is 
excluded from the watershed. These details can easily he seen on, for example, 
a US Air Force map with a 1:250,000 scale. 

The southern slopes of the Massif de hI [lotte and of the Monts du Plymouth form 
the northern boundary of the Targeted Watershed. Pic Macaya, at 2,347 meters 

the highest mountain the the region, is a part of the Massif de la Hotte. The 
Carribean Sea forms the southern boundary of the targeted watershed. The 
project area covers about 80,000 ha of whic:h about 30,000 ha are being used for 
farming. 

The dominant topography of the region is very steep slopes at elevations less 
than 1,000 m. However, elevations within the targeted watershed reach to the 
top of Pic Macaya (2,3471TI). Topography accourts for climatic changes within 

short distances and for the general innaccessibility of much of the region. 

The rainfall pattern of the targeted watershed is among the most favorable to
 

be found in Haiti and despite the fact that most of its soils are severly
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degraded and found on slopes which should not even be considered for farming, 
the targetted watershed has the most extensive hillside soils in Haiti which 
are likely to respond well to soil conservation and management interventions. 
The condition of the targeted watershed is serious enough to make it a valid 
demonstration of what can be done to conserve the threatened arid degraded soil 
resources of a regionfand good enough to provide a realistic context for the
 
possible succoss of a project.
 

Projections based on periodic analyses of air photographs predict that at 
present rates of land clearing and soil degradation 20 to 40 years will be 
required to reduce the targeted watershed to a level of soil loss and sterility 
matching the worst cases of soil misuse to be found in Haiti. 

Climaite and soils. RlaiiflI is a rur-',;n primarily of elevation and ranges 
from 1,200mm at the driest sea level zones in the southwest of the project area 
to nearly 4,000rm (some E:ources report 6,000mmrainfallon Pic Macaya) at the 
highest elevations of the Massif de ]a Ilotte. 

Although most of llai, i has a bimodal rainfall pattern with concentrations of 
precipitation in April-May and Seplember-October, only low elevation areas of 
the targetted w;atershed have this characteristic seasonality in rainfall while 
the rest of the region has only a winter dry season and has sufficient rainfall 
to support v:g(-'(ativ e growth for theirest, of the year. llargreaves and Samani 
(1983) show three-fourths of the region with 7--12 months of rainfall and half 
of this area with al least two months of excessive rainfall. Rainfall 
intensity is uSually riot a problem except ii: the case of the occasional severe 
tropical storm. The low ehvtion southwest zone of the targeted watershed is 
shown to have a bimodal rainfall plLtermi of three arid four months. 

Soil moisture regiles are )re(Iomi nantly udic with major inclusions of ustic 
moisture regimes strongly s,, ewed towards the udic. Ustic soil moisture regimes 
are transitional between udic :(il moiture regimes which are dry less than 90 
cumulative days in a year, and can support a wide range of rainfed agriculture 
and aridic soil moisture regimes which do riot have sufficient moisture to 
support crop growth. Soils with an ustic moisture regime would be dry between 
90 and 180 days in a year. 

Depending on aspe(:t, slope, soil toexture and distance from high mountains, 
ustic soil moisture regimes will be found interspersed among the predominant 
udic regimes up to an elevation of about 500m. 

Within the context of Iloldridge life zones represenrted in the targeted 
watershed, ustic moisture regimes dominate the 10 per cent of the region 
classified as subtropical dry forest in the Southwest. Major ustic inclusions 
would be round in the ,40 per'cent, of the targeted watershed classified as 
subtropical moist forest zones and mitlor ustic inclusions would be found in the 
40 percent of the targeted watershed classified as sub-tropical wet forest 
zones. The 10 percent. of the targeted watershed classified as Sub-Tropical Wet 
Forest arid Sub-Tropical Huin 'orest would have only udic moisture regimes. 

Temperatures in the targeted watershed have a mean from the mid to high
twenties (Celsius) throughout the year and vary From about 15 to 35 degrees 
celcius. All soil temperature regimes below ],000m are cl. ;sified as 
isohyperthermic. At elevat.ion greater than 1,000rm the soil temperature regime
is isothermic. Tihe fact that grapes are grown as a cash crop at sea level in 
the southwest zone of the watershed would indicate that the comparative dryness 
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of this region is accompanied by more fluctuation in temperature, especially 

lower minimum temperatures than those found at sea level in the rest of the 
is also grown at sea level in the Southwest.watershed. Arabica coffee 

Most of the parent materials of the watershed are calcareous, primarily karst 

but with some crystalline limestone as well. Non-calcareous parent materials 
southwest part ofare basalts. Basalts are the dominant parent material in the 

the targeted watershed and are also found throughout the watershed at upper 
elevation where the calcareous rocks have completely worn away. 

Under 	udic moist.ure regime conditions, the soils of the entire region are
 
weathered with Ultisols and Oxisols on stabie landscapes and Inceptisols
highly 

or EnLisols on steep slopes. The soils developed from calcareous materials 
and those developedunder these conditions will have a high base saturation 


materials will have a low base saturation.
from basaltic parent 

In areas with a moisture regime tending toward the ustic, Mollisols have 

developed on the calcareous parent materials and are found on a wide range of 

slopes including those steeper than 50 percent. In similar areas soils 
parent 	materials will be Ultisols and Inceptisols ordeveloped on basaltic 

Entisols where the moisture regime is less humid or the landscapes less stable. 

Since the best soils work in the targeted watershed was done in the l'Acul
 
and Ultisols arc dominant, most
catchment which is a moist zone where Oxisols 

convey Laie idea that. the soils of the targeted watershedreports on the region 

are highly weathered tropical soils. However, about 35 percent of the soils of
 

the targeted watershed are young soils, Mollisols. These are found at lower
 

elevations, in dryer zones, and on calcareous parent, materials. The highly 
is highly dependent uponweathered red tropical soils for which nutrient status 


organic matter are those described as having 90 percent of their nutrients in
 

the upper 10 cm of the top soil. The black Mollisols would not only have a
 
level, they would also have active clays throughout thegood organic matter 


profile and thus a superior nutrient status and responsiveness to management
 

vis-a-vis the red soils. 

The primary distinction made by farmers in describing their soils is done on
 

the basis of color, red and black, with the black soils, Mollisols, being
 
color distinction was made
considered the most desirable. Another important 

for "white" soils. These are primarily Mollisols (Calciustolls) which have
 
horizon is influencing the color of
eroded down to the point that the calcic 

the surface soil. Some soils, mostly from basaltic parent materials with an 

ustic moisture regime, were described as "sandy" or "droughty". This was the 

only local distinction among soils which related to the moisture status of the 

soil. 

Hillside farmers in the targeted watershed also speak of soils as being "hot" 
toor "cold". In spite of close questioning on the subject it was not possible 


it was seen as
link this distinction to soil moisture balance. Rather, 

affecting the time to maturity for crops and was a function of aspect. The
 

throughout the watershed.importance of aspect is apparent in many locations 
What is not so clear is why aspect is apparently considered important primarily 

for its influence on temperature and crop growth and not. for its impact on soil 

moisture status. It is easily observable that slopes with a southern aspect 

are warmer and drier than those with a northern aspect. 

It was 	also noted that young soils, even when very stony oei interspersed in 
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pockets within rock outcrops, were considered superior to nearby soils which 
were comparatively deep and stoneless but highly weathered. 

The evidence indicates that. fertilit.y status rather than moisture stress is the 
primary limiting factor for crop production on the hillsides. Of course, 
drought stress is a well-known risk factor throughout the watershed and would 
certainly take on even greater importance within the context of any attempt to 
achieve good, reliable returns on efforts to improve the available nutrients in 
the soils. However, based on the limited sampling possible, it would seem that 
in spite of the fact that most of the hillside soils are extremely shallow and 
well-drained, the unfavorable moisture balance which would be expected as a 
result is at least partially avoided because of rainfall distribution and the 
permeability of much of the parent. material of the region. 

The same crops are grown across virtually all of the zones of the watershed so 
it is riot possible to use cropping patterns as an indicator of climate or soil 
condition. Short cycle (about 65 days) beans are the most prevalent crop and 
are grown as many as lthree times a year where conditions are suitable. Yam is 
grown only on the best soil. Manioc arid sorghum are grown as low risk crops 
but always in association with other crops. No areas were observed in the 
watershed where moisture stress required the growing of sorghum to the 
exclusion of corn or beans. Sorghum was grown as a monoculture on soils which 
were considered depleted. IL has been reliably reported that corn does not do 
well at elevations above 700m in the watershed. Temperature does not seem to 
be the likely constraint becauise sweet potatoes do well at elevations over 
700m. Bean production is apparently limited to one cycle per year at 
elevations ovr, 1,000m because of exces;ive moisture and cloud cover during all 
but the dryest winter' months. These same factors could play a role in limiting 
satisfactory maize production to elevations under -700m. 

High elevation areas (greair than 1,000m) have the most acidic soils of the 
targeted watershed with pih, as low as 3.5 on Oxisols derived from basaltic 
parent materials. This could also be an important element in limiting crop 
growth at high elevations. 

Capability classes. The soils of the watershed have been separated into six 
capability classes based primarily on their probable response to management and 
secondarily on the risk involved in any attemript to introduce vegetative soil 
conservation and management interventions in the watershed. The criteria used 
to classify the soils of the targeted watershed were, in the order of their 
priority, weathering, slope arid depth, fragility, and elevation. 

Weathering: Significant differences in the weat.hering stage of soils can result 
in variations in crop yield ranging from 40 to 60 percent. The purpose of this 
criterion is to provide a means of isolating on the basis of management 
requirement the "black" comparatively unweathered Mollisols from the rest of 
the soils of the region and most. importantly from the highly weathered "red" 
Oxisols and Ultisols. 

The information available on the soils of the Largeted watershed is not 
sufficient. to provide any certainty as to where criteria should be e:-tablished. 
In this instance a clay fraction Cation Exchange Capacitv (CEC) of 24 was 
estimated as the line of demarcation which would be mw.,, likely to isolate the 
Mollisols. 

The other major factors influencing yield potential: pit, organic matter, and 
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were all known to have important areas of overlap between thebase saturation 
of the region.Mollisols arid Oxisols/Ultisols 

in the above would be brown or grey acidic
The most significant inclusion 

parent materials under an ustic
Entisols and Inceptisols derived from basaltic 

would not be highly weathered but they would have
moisture regime. These soils 

to those of the highly weathered Oxisols 
management characteristic more similar 

of the Mollisols.and Ultisols than those 

:rd 50cm soil depth were
Slope and Depth. The criteria of 25 percent slope 

slope greater
established to isolate moderate risk soils. If a soil has either 

or a depth of less than 50cm it should be considered a high
than 25 per cent 
risk soil. These relate primarily to the moisture retention capacity of the 

erosion. As soil conservationlesser extent its vulnerability tosoil and to a 
will be much

and management interventions are introduced, the risk of failure 

slopes and shallow soils where establishment, maintenance, and 
greater on steep 

all be much more difficult to achieve.significant response will 

the hillside soils ofthat an estimated 70 percent. ofIt should be noted here 
soils and most of these

the targeted watershed fail to qualify as moderatf- risk 
Most high risk soils would be on slopes of 

fail to qualify by wide margins. 

of less than 30 cm.
40-60 percent and have a depth 

Extreme fragility. This criterion was established to isolate soils which
 
misused to the point


require immediate reclamation efforts. '.1,cy have been 
Consequently,that no native vegetation grows on them when they are abandoned. 

of being renderedsoils are in immediate dangerthe areas covered by these 

sterile by the erosion of a continually exposed, very shallow soil.


permanently 

greater than 1000m was established to 
Elevation. The criterion of elevation 

cover is an important
isolate the zone where protection of existing ground 

crops, coffee and plantains
consideration and where well-managed perennial 

such annual crops as beans. Cloud cover as a 
could possibly compete with 

also becomesthe driest winter months
limiting factor to crop growth in all but 


an important consideration.
 

very little role in isolating this zone. They are
The soils themselves play 

"red" Oxisols which are very stronglylow pH (as low as 3.5),highly weathered, 

expressed examples of red soils.
 

The crucial consideration is to protect existing ground cover or, if 
to direct it towards perennial

agricultural exploitation is inevitable, attempt 


rather than annual crops.
 

There are three climatic zores in the watershed. The largest of these is a
 

from about 200m to 1,000m elevation and
 
warm, wet zone usually extending 

lowerdescribed here arid at 
bordered at upper elevations by the zone being 


by a drier zone which is often characterized by a bimodal rainfall
 
elevations 

Mollisols on calcareous parent materials. 
pattern, higher temperatures, and 

zone was not not seperated out as a classification
The low elevation climatic 

land use; there
it does not correspond with any change in

criterion because 
any elevation criteria established and this 

would be wide variation around 
by the criteria of weathering which 

dryer climatic zone is essentially isolated 


is used to isolate Mollisols.
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S!T."1ARY OF THE LAND CAPABIITTY CLASSIFICATION 

CATEGORY SLOPE DEPTH ELEV. 
 pit % OF AREA
 
Cmi In 

1. 	 RECLAMATION 
SOILS VARTABLE <50 VARIABLE VARIABLE 5
 

2. 	HIGH RISK
 
RED SOILS "25 &/Oll <50 <1000 "1.5 7.3 30 

3. 	 IIGH, RISK 
BACH SOILS "25 &/OR <50 <1000 6.G -- ft.4 25 

4. MOD. RISE 
RED SOILS '25 "50 <1000 4.5 7.3 10 

5. MOD. RISE
 
BLACK SOIL.S 25 "50 '000 G.6 
 8.4 20 

6. 	 HIGH ELEV. 
SOILS VAITABIl: VAR. >1000 3.5 -5.5 10 

Proposed Intervention. The central concept which must prove sound if the 
project is to succeed is that vegetlative soil conservation and management

interventions can be proposed which will 
 have as their impact increasing yield,

decreasing rir 1 ,.' and conserving soil all at the same time. 
 The basic conflict
 
within this proposal i.-: thai ,(nseorIva tion implies decreased agricultural

intensity and decreased agricultiral intensity implies decreased income, and
 
decrease income explains why conservation inter ventions are not more popular
 
with farmers.
 

The vegetative conservation and management intervention approach to restoring
the hillsides of the targeted watershed should be seen as defining large areas
 
of complementarity between soil conservation and farm management 
 in subsistence 
hillside agriculture. Conservatiorn and farm management are combined so that the 
result is greater than the sum ,f its parts. Break the link between 
conservation and farm managenent and the vigor of the system is lost. 

Specifically, conservation miust b, :t by-product of the farmer managing his own 
fields in a manner which corresponds to the farmers own immediate self
interest. Good examples of this principle are the terraced systems which have 
been maintained for thousands of years in arid and semi-arid regions of the 
Middle East. The systems were designed primarily to harvest and conserve water 
in these dry areas. The immediite henefit to the farmer was to release a 
moisture constraint. to crop survival and yield. Ixcllent soil conservation 
results were also realized from these systems, but they were a long-term
byproduct of managing the terraced land for the purpose of exploiting available 
sources of moisture. 

In 	 the interventions being proposed for the watershed, soil conservation will 
be a long-term byproduct primarily of the farmer's managing his land for the 
immediate purpose of improving soil fertility. All other (:l, nent of this 
program--trees, fruit trees, livestock, forage, improved varieties, commercial 
fertilizer, and credit programs--must he developed with this idea clearly in 
mind or their effectiveness will h,. diminished accord ingly. 
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The impact of the vegetative interventions can be analyzed in three stages: 

(1) 	 Immediate Impact (yrs 1-3). This is the most crucial period in the 
implementation process. A demonstration of the positive effects which 
vegetative interventions can have on crop yields will require a minimum of 
two years. The results are likely to be highly significant. The question 
is whether or not they will be dramatic enough to motivate hillside farmers 
to start placing them on their land. 

The proposed intervention can surely be made to work but their widespread, 
rapid acceptance is not a foregone conclusion. The attention of project 
personnel will have Lo be focused on making every effort to assure that 
increased crop yields resulting from the proposed interventions are arrived 
at as quickly and impressively as possible. The agro-forestry and forage 
legumes must be carefully established and well-managed (inoculation, 
phosphorus, molybdenum) and, if possible, integrated with hillside 
livestock production. Well-directed programs using credit or fruit trees 
could be employed to accelerate and strengthen the program during this 
first stage. 

(2) 	 Mid-term Impact (Years 4-6). At this stage in the development of 'he 
conservation/management interventions, the nutrient effect should be well 
established. Reduction of risk in the form of diversification of income 
and improved moisture status of Lw.- soils should, at this point, start to 
complement the nutrient effect as a motivation for establishing arid 
maintaining the vegetative interventions. 

(3) 	 long Term Impact (years 7-20). This would be a period of steady
 
incremental benefits in terms of soil nutrient status, soil moisture
 
balance, soil structure, and general diversification and strengthening of
 
the farm enterprise.
 

If farmers once start participating in the project and see the initial benefits 
improved upon year after year on their fields, it is unlikely that they will 
lose interest in the interventions proposed. 

The project has three possible avenues of failure. It could fail to stir any 
interest at all, it could become aniagroforestry project, or it could become a 
farming practices project. 

From the technical standpoint, the project has only one possible avente of 
success. Link farming with conservation so that they reinforce each other's 
benefits and provide results of such a striking nature that. their adoption 
throughout the targeted watershed will be rapid and widespread. Social 
scientists will have to make a major contribution to the design of 
interventions that will not be handicapped by an insensitivity to the customs 
and attitudes of hillside farmers. 

One of the most serious potential pitfalls of this project is that in the 
course of its implementation people could get so involved with the important 
work being done planting trees and distributing fertilizer and new varieties 
that they will never forge the link between conservation and farming in a 
program which could actually solve the soil erosion and degradation problem of 
the targeted watershed. 
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Some further general comments on the characteristics of the proposed

interventions would 
 be as follows: 

Linkages between conservation and farming. The following are examples whichmight prove useful in project i.,plementation. Their purpose here is to

illustrate 
what is meant by linkages between conservation and farming. 

Examples of a strong linkage would be: improved maize varieties grown withlegume hedgerows; a livestock credit program in conjunction with forage cropdevelopment; or supplying yam plant materials on the basis of soil improvement
efforts. In all of these there is it direc t natural link betveen farming and
 
conservation.
 

Examples of weak or non-existant linkages would be: improved bean seed grownwith legume hedgerows, or widespread use of commercial fertilizers andagricultural chemicals. These are poorly linked because there is no agronomic
reason to use the conservation practice to complement, the production practice. 

An example of a useful incentive which provides no direct linkages is the useof' fruit trees to encourage the planting of vegetative conservation managementinterventions. If this approach helps to launch the project, that. is good, but
the interventions are not necessary for the growing of good fruit trees. 

Divisibility. It is not. necessary that a farmer commit his entire farm to the program at once. Rather the elements of the package can be added piecemeal astheir effectiveness becormes apparen t. This approach towill allow the project
reach more fa,'::ors more, quickly and will altio allow a farmer to becomeaccustomed to the int r'ye ntion before comm itting his entire arm. Also, fallow
 
or poor ground cart be comiittd to the project 
 first without any adverse consequences to the prot)spf,(.ts for showing good results. There are

practices already present 

many
 
on the hillsides which would be component of aconservation management int.i vriLtion. These include living ferices, tethering

livestock, and fallowing land. 

Vegetative conservation management. A generally accepted sequence ofdecreasing soil management intensity, with a corresponding decrease in income

and increase in ;(,il coriservation, 
 would be aninual crops - perennial crops livestock - forestry for wood. fhowever, there is a great deal of room for

manipulation within this 
seq uence. livestock c!art he a major source of theerosion problem by overgrazing or majora source of erosion control as part of a forage production system. Roth livestock and woodlots can be major sources
of income. The following is a lis, of forestry anid farming elements whichcould play a role in a soil conservitioi/narige(iiUnit project using vegetative
 
interventions.
 

Forest trees. leguminous trees 0s(1 for alley c'()ppitig or, hedgerows will playa major role in most of the proposed interventiors. There will also be a rolefor non-palatable varieties oil r' In l t, ion s iIs. Some 1)0 riefits from trees 
are plant nutrients, for'ages, lurinher, poles, charcoal, and !r'osion control. 

Fruit Trees. Oranges, avocadoes, an(1 nmrgoes have been proposed. These will 
serve a minor direct role in conservation but cirt serve ,i arn importantincentive to participation, as well adapted element for the hedgerows proposed
for Mollisols and as a source of animal feed. In the past., surplus mangoes and
avocalos have been used as feed. 

http:prot)spf,(.ts
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Illustrations by Zimmerman (1985) are included at the end of this atnex to show 
the design and placement of vegetative conservation/niariagemiient interventions. 
On extremely shallow soils, distances between hedgerows must. sometimes be 
reduced to two meters because of restricted hedgerow growth. : !.- ase, the 

distance is not related to slope but to soil depth. 

Forages. Both legume and grass forages should play an important role in the 
regeneration of degraded soils. By keeping thf! ground covered and permeating 
it with a network of roots, forages become the most effective crop available to 
improve soil organic matter content, nutrient statt, and soil structure. 
Legume forages have the added benefit of fixing nitrogen. (Because of their 
short growth cycle, limited root system and the fact that iost of the nitrogen
fixed fixed is removed as protein at harvest, the beans now grown by hillside 
farmers have no positive effect on the soils. l-egumes gained their reputation 
as soil builders growing as forage., not grain crops). Ideally, forages would 
be cut and carried to livestock rather tharn grazed except when the time coites 
in a rotation to kill out the forage and plant another crop. 

An important factor is year-round availability. There is an w'rkshop ne:ar Camp 
Perrin which is working on a triangular forage drying !arid which could play an 
important ro!4; in a forage program. 

Given the nutrient status of the soils, forage legumes will probably be r.,.)re 
important than forage grasses but. the latter may have an important role to play 
along trails etc. which are very subject to erosion. Forages actually offer an 
opportunity to intensify production where weed fallows are currently practiced. 

Livestock. Until the advent of inexpensive nitrogen into U.S. agriculture some 
35 years ago, animals were an absolutely necessary comiporent of most U.S. farm 
for the same reason that their utilization on laitian hillside farms is being 
proposed here - field maintenance and low risk income. Forage legumes build 
soil structure and improve soil nutrient status. Forage grasses improve soil 
structure. Animals eat the forages arid prod uice meat, milk and power as well as 
manure which is used to improve soil nutrient status, 

Animals serve to import, concentrate, and recycle plant. nutrients on a farm. 
Also, they are essential to the profitability of soil-building forages. 
Feeding animals nirogen rich legume forage or concentrates, as in the case of 
swine, would mean that the efficient use of manures would have a dramatic 
positive effect on crop yields). For greatest positive benefit, animals should 
be tethered, corraled or confined as well as fed and watered on fields as an 
integral part of the crop rotation and soil building program of the hillside 
farm, if a system to accomplish this can be devised. 

Chemical inputs. Care must be taker hero nlt to introduc- pi'artices which can 
be separated from the packages arid then used to intensify the annual cropping 
which is already the source of the soil problem of the hillsides. The most 
serious threat from this problem would be in arias higher than lO00m where the 
introduction of chemical plant nutrients could give annual cropping a boost 
vis-a-vis perennial crops. Phosphorus fertilizer, inoculum, and perhaps 
molybdenum would be likely candidates for art agronomic package which could gi\'e 
the legume forages and trees of the conservation/management intervention help 
without there being much risk of this package being applied outside the context 
of the interventions. 

Improved Varieties. Since most improved varieties are better at responding to 
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management than they are at withstanding stress, improved varieties which do 
well where interventions have improved growing conditions will serve to 
reinforce and strengthen the impact. of the project. Crops and varieties which 
respond strongly to management will be required to exploit and demonstrate the 
full 	impact of soil improvement. One of the imponderables of the proposed 
interventions is what the effect will be of the fact that beans are the most 
important crop in the watershed. Beans will not show the response to the 
proposed interverntions that maize would show. 

Structural Interventions. Attempts to implement structural conservation 
interventions as a means of combatting Haiti's soil erosion problems have not 
been successful. However, there are locations in the Targeted Watershed where 
extensive ,reas of structural interventions - mainly drywall - have been 
installed. Because this effort is worth preserving and using and because it 
may prove us(ful in the establislhmert of the vegetative conservation/management 
interventions it sho)uld be used. 

Within this con text, composting is sometimes m n tioned b'ut t his is a very 
costly and inefficient way of attempting to accomplish what. can be done much 
more effectively with f(ngers arid livestock. T'renches are also mentioned quite 
frequently. These may have a role in dryer areas for the establishment of 
hedger-ows etc. In most ases surface layers of rocks should riot be disturbed 
because on steep hillsides these rocks are protecting and holding the soil. 
Various types of basins arid c(h,(ckdams could be useful within the :onitext of the 
vegetative interventions. Some f these are illustrated in the material by 
Zimmerman (1985) attached to this annex. 

Keying interventiontm to land capability classification. The primary purpose in 
keying proposed interventions with the six land capability categories is to 
clarify the concepts of Lhe land categories and the proposed interventions. 
While this exercise is impt ,tanit for understanding the characteristics of the 
land and interventions inv,,'ved, it is well known that, a process of modifying 
and recombining interventions should be encouraged and that finally some hybrid 
intervention will probably emerge which will be the most, useful across the 
entire watershed arid will be us(d accordingly just as the bean/corn cropping 
combination is adapted widely t1h riughout the watershed. 

(1) 	 Reclamation Soils; INTRVENTION: 1,ow Intensity Forestry/Ground Cover. The 
soil exposed on these sites is fr(m deep in the profile, thin and non
productive to the point of pr'esentiing problems for, the establishment of the 
perfectly adapted native varieties of the region. These are abandoned 
soils on which nothing will grow unless in effort is made to establish 
hearty, well-adapted plants oti them. In this case it is suggested that a 
combination of rion-palatable native forest trees arid vetiver be planted on 
this land. No-palatable tr'ees should be used so that a minimum of effort 
will be required to pr't.ct them once they are established. Vetiver should 
be used because of its reputation for establishing itself on soils where 
nothing else will grow. Veoliver also has k fibrous root system and top 
growth configuration which gives it excellent soil retention 
characteristics. 

In the past vetiver has beeri severely criticized in Hfaiti as a major source 
of problem for soil erosion. The criticism was just fied because vetiver 
is harvested (lestructivIiy fro' its roots with the result, that poor fields 
are 	 left completely bare after the vetiver harvest. However, if managed 
properly and har'ves1 t( in idtIrm'rinte strips, vet.iver has iir important role 
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to play in soil conservation both because of its growth characteristics and 
its ability to establish where no other plants will grow. The main 
potential problem with vetiver on these soils is that under the pressure 
from economic crises the farmer would harvest the ,n tire field and the 
vulnerability of the soil would immediately bvcome cxtreme again. 

Forest trees and vetivr would provide somte small income from this land but 
probably not enough to cover the costs of getting the soils protected. The 
idea is to get the soils covered as inexpensively as possible. Income may 
eventually meet cost but only over a long period of time without inputs 
beyond the initial cost of establishing ground cover on these soils. 
Ideally, three rowed bands of vetiver 1 1/2!] wide would be spaced at 4m 
intervals on the contour with the trees planLc(l i4m intervals along the 
top of the band. But this would be expensive on a per hectare basis so it 
will have to be modified on site requirement basis. 

(2) 	 High Risk Red Soils; INTERVENTION: Alley Cropping. Not only are these 
soils shallow, steep and acidic, they also have a low inherent fertility 
and a low capacity for retaining nutrients which are applied. 
Consequently, alley cropping is well adapted to the needs of this soil 
because it provides a means of injecting small but. repeated amounts of 
nutrients into the system. The lines of legumninous trees would be direct 
seeded on the contour at distances from four to eight meters depending on 
slope and economic factors. T'e clippings from the trees would be 
incorporated on a regular basis into the soil of the alleys. No commercial 
nutrients would be applied until soil conditions had improved to the point 
that these inputs could be used without a high risk of their loss by crop 
failure. 

(3) 	 High Risk Black Soils; INTERVENTION: High Yield ledgerows. At their worst 
these are the "white" soils found on steep slopes in dryer areas. Whether 
or not they are "white", they will always he t hiri and located on steep 
slopes. The crucial difference between these soils and the High Risk Red 
Soils is that these soils are much less weathered and therefore have more 
active clays arid with that the capability of retaining the effects of any 
intervention applied. Consequently, the interventions proposed here will 
be longer term and more intense than those proposed for' High Risk Red 
Soils. 

Legume forage to be used on a cut and carry basis would he ari importatt 
part of the system and would be maintained at a given site in the rotation 
for at least two years. The High Yield Htedgerow would be essentially an 
attempt to transfer to the field the tree growing arid soil fertility 
charastectics of the homesteads of the hillside farmers. Again, the basic 
intervention would be a closely spaced line, or' lines at a distance of 4m; 
planted on the contour. When the trees hiad sufficiertly matured to be 
beyond danger of destruction by livestock, animals would either be tethered 
immediately above the single line of trees or corraled bet.ween the two 
lines of trees and fed there - for months if necessary - until controlled 
erosion and the presence of the animals had resulted in a comparatively 
deep. rich bench of soil against the lower- line of trees. This soil would 
then be planted to crops which would respond well to the improved soil 
condition. Annual crops like maize in association with plantains until the 
latter reached maturity would be one possibility. A wide array of fruit, 
grain, or vegetable crops could be grown where the soil had been improved 
but the goal would be to install high return per'ennials. 
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In this system, the soil building resources of the entire farm are focused 
on a small part of the farm until a major improvement in soil condition has 
been achieved and then the focus would be shifted to another site in 
conformity with conservation and management consideration. The presence of 
forage legumes in the rotation would provide the only extensive soil 
building factor in this system. 

(4) 	 Moderate Risk Red Soils; INTERVENTION: Alley Cropping plus agronomic 
package. The initial intervention on these soils would be the same as that 
for the High Risk Red Soils. However, these soils can be used much more 
intensively than the high risk soils so a complete agronomic package of 
varieties and chemicals c.ould be used here. The crucial development to 
observe would be whet.her' the introduction of the agronomic package 
increased or decreased the importance of the conservation/management 
intervention in the opinion of the farmers. 

(5) 	 Moderate Risk Black Soils; INTERVENTION: High Yield Hedgerows plus 
agronomic pnckage. The basis interverition for' these soils would be the 
same as that for the high risk black soils. As in the case of the Moderate 
Risk Red Soils, these soils can be used immediately much more intensively 
than the samie soil classed as high risk. Consequently, an agronomic 
package ciild be considered at an early time on these soils also with close 
attention to the impact of the package on farmer attitudes towards the 
(: nser vtioi/rianageme n tritei rve n tion. 

(6) 	 High ElJvation Soils; INTERVENTION: Improved Management of Perennial 
Crops. I1deally these soils would be left entirely undisturbed except for 
forestry. In fact they are being cleared for annual crops. However, there 
is some possibility that with proper management perennial crops could 
compete with annual crops at high elevations. Consequently, properly 
managed perennial ci, -s would be promoted not to cause the clearing of more 
land but to displace annual crops at, these elevations. Care must be taken 
that agronomic packages introduced at lower elevations are not applied here 
to make annual crops a more attractive Option. 

Demonstration sites. The sites listed below are at. locations where one or more 
of the elements of the land classification system used in this report are 
strongly expressed. The accessibility of the sites, their proximity to easily 
identified landmarks, and their adaptability for efficient use for 
demonstration purposes wer. also considered. The distribution of the proposed 
demonstration sites throughout the watershed is such that they could easily be 
distributed among the local PVOs which have shown an interest in the project. 
Howcev' rI th,, propos'd sit.es listed here should be considered only as indicative 
of the characteristics of a w,ll-adapter] site and riot as the final word on 
where local PVOs should I:ce their demonstrations. 

CAVAILLON CATCHtMENT 

(1) 	 Cavaillon: Cavaillon is localcI 20 kims northeast of Lns Cayes. The soils of 
interest are on tie hills afit-m(d C(awaillon and on the hills along the road 
between Cavaillon and 1,,s Cayes, but, c(ose to Cavaillon. The elevation is 
100m. There are cblc:r,:ous, t la'k ard gray qoil- (Calciusftols with some 
vertic charanteristics. S.verrly eroded in the case of the gray soils.) on 
hilly hopography with a imiodratC r'nge of ele vAt.ion. The area has a Sub-
Tropical Dry En resl. cli rimh and ani ust.ic soil moisture regime. The 
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demonstration site is category 3: high risk black soil. 

(2)Carrefour Bonne Fin. About 14 kms north of Cavaillon in the vicinity of 
the Baptist Hospital on the Cavaillon-Cliargieux Road. The drea of interest 
would be within a one km radius of Carrnifotur Bonne Fin. Elevation is 200
300m. There are red and black soils on calcar-eous parent m-laterials in a 
steeply dissected area with slopes up to 60% and ranges in elevation 
moderate. The area has a Sub-Tropical Moist Climate with soil moisture 
regimes transitional between ustic and udic. The Demonstration sites are 
category 3, high risk black; and category 2, high risk red. 

(3)Carrefour Trois Mangues. About 20 kins northeast of Cavaillon, just east of 
an Eglise Protestante on the Cavaillon-Changieux Road. The area of interest 
extends for about 1.5kms along the road in en:h direction frmii Carref'mr 
Trois Mangues. Elevation: 500m. There are red soils on calcareous parent 
materials in a steeply dissected area with slopes tup to 60% and ranges in 
elevation moderate. Soils deeper than 50cm are common. The area has a 
Sub-Tropical Moist climate and udic soil moisture regimes. DemonstraLion 
sites are one category 2, high risk red soil, and one category 4, moderate 
risk red soil. 

(4)Eglise Catholique Janvier: About 15k ms northeast of Cavaillon on the 
Cavaillon/Chanieux Road in the immediate area of the Eglise Catholique 
Janvier. Elevation: 500m. This si;to hias Ik on CIaremrtus parent11: s(,ils 
materials on land ranging from i:,ily t, steeply dissected with slopes from 
15% to 60% arid changes in elevation modcratle. This is a comparatively dry 
area within a region dominated by a Sub-Tiopical Moist climate and udic 
moisture regimes. Demonstration sites are one high risk black soil and one 
moderate risk black soil. 

(5) 	 Fond des Freres. About 20kms north of l,es Cayes, via the Maniche Road and 
a lesser track. The area includes current activity by the ADS II project 
and was, some ten years ago, the site of an I'AC) soil consnr\'ation Project. 
Immediately to the south of the location of the ADS II Project, there is a 
steep slope with a large area of secondary growth (abon t 10 years) 
immediately adjacent to intensively farmed red soil. The site is easily 
accessible by foot from Ford des Freres, even though it. cannot be seen from 
there. The site can be seen from the road several hundred meters from Fond 
des Freres in the direcLion of the Maniche Road. Elevation is 200m. Soils 
are stony black soil and red soil in an area characterized by calcareous 
parent. materials. The topography is steeply dissected with moderate 
changes in altitude arid slopes from 30 to 60%. The climate of the area is a 
weakly expressed Sub-Tropical Moist Climal.e. The soil moishtre regimes are 
transitional between ustic and udic. Demonstration sites: one high risk 
black soil without structural interventions; one high risk black soil with 
structural interventions; one high risk red soil next to ten year secondary 
growth.
 

GRANDE RAVINE DU SUD 

(1)Camp Perrin Area. About 30kms northwest of Les Cayes on the Jeremie road, 
starting at the area of the Protestant PVO pig project and continuing for a 
one km toward Marcalline. hlevation: 400m. 'T[, ,eone has red soils on non
calcareous parent materials in a hilly area wilh a moderate range of 
elevation. Most slopes vary around 30% and] soils are, comm matively deep. 
The clmate is Sub-Tropical Moist and soil moisure regimes are udic. 
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Demonstration sites: one high risk red soil; one moderate risk red soil. 

(2) 	 Marcellirie area. About. 35 kiris northwest of Les Cayes on the Jeremie road. 
About 2 kmis east of the Eglise de Dieu in Poste Avanicee. Elevation: 500m. 
There are gray soils derived from calcareous parent materials are found on 
extremely steep slopes (80%) in a steeply dissected mounainous area with a 
great rianrge in elevation. The climate is Sub-Tropical Moist. and soil 
moisture regi rues anr, iidic. Demonstration sites: one high risk black soil. 

ACUL CATCIMENT 

(1) 	 Platens. 17 krits northwest. of Les Cayes, via a very poor track. The area 
has an extensive, recerit.ly huilt dry-wall conservation system and terraces 
whic h h:,.e beel ill a :sce for seve r yenars. Ilevation: 700m Soils are 
strongly expressed Oxisols (red soils) overlying calcareous rocks. Most. of 
the topography is rolling with slopes less t n 20%. However, at the edges 
of the plateau, the topography becomes mou1tainous with slopes steeper than 
60% and a great, rarige in (elevation. The :climatte is Sulb-Tropical Moist. and 
soil moisture regimes are, udic. Demonstration sites: one moderate risk red 
soil with dry w"l; u)ric nirlerate risk red soil with heri(:h terraces; one 
moderate risk r',l soil; ,1, high risk red soil. 

PORT A PIM PNT, Il'S A1NGI,/IS AND WESTER-N lRf. I1ON OF TIlE WATERSEIII) 

(1) 	 Carrefour Masson ill d 'almen. AboIut 25kiis southwest of Les Cayes on the 
Port Salut. Road. Floevatior: 150m. There are, black or severely eroded black 
soils r,r calcareous parent materials in a hilly area with slopes in the 40% 
range and moderate CIiftererces ill elevation. The climate is Sub-Tropical 
Dry P rC)est, anil 'i misture regimes are rstic. Demonstration sites: one 
reclamationl soil ,, high- risk black soil; one moderate risk black soil. 

(2) 	 Damassin. The slopz, immediately behin d the CECI nursery about 30 k ms 
south of Chardonrireres. H Ih vatior is 50m, There is black, stony soil 
derived froi calcareou s pa rerit materials on hilly land with a very moderate 
range in elevid ioti and slopes varying around 10%. The climate is Sub-
Tropical Dry. Tib, soil moisthi e rfgie is ust.ic. Demonstration sites: orie 
high risk blanck soil. 

(3) 	 Rendel. One hour north (d' Chiardonriieres by car track. The elevation is 
200-290mr Parent mate rials :ire varinble derived from calcareous or basaltic 
rocks or a mixture C it,. I we. Soils .%r,- black or brown. The brown sols 

inclusion soC 	 is toare an under SCils. TIe .opography hilly with slopes 
40% with moderate differ nr is in elevation. Mount ainrous topography is also 
present in the irrnmediater irea. The climiate is Sub-Tropicr Moist. Forest 
and soil moisture regimes arC: usLic. Dcrmonstrltion sit. s: rie high risk 
red s,);]; C ,l leiih ri.ik black sCoil; orie ioderat.e risk red soil; one 
moderate risl, hiCk so(il. 

(4) Douillettre. 1.5 he.Crs North of eridtel by mule iil [h( P r't :1 l'imeril. 
Watershed. Ele..vatiori is 8 00nm. The soil is variable, but derived from 
calcarerus parent :riit.en:ls ;rd CIaSSOCI as black. ''opCography is 
mountninous with slo pes 40-50% atd a grel I. r.n ,rre in elevation. The clirlu:te 
is Sub-Tropicl Moist Fores t arid soil regimes a, udic. demonstrnt.ion 
sites: one high risk black soil; one moderate risk black soil. 

(5) Cosar. 2 hours ior.h of 16CIdl by mule. Elevation: 1200m,. Red soils on 

http:recerit.ly
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mountainous topography with steep slopes arid wide ranges in elevation. Sub-
Tropical Wet climate with an udic soil,moistir regime. )ernmonstraion 
sites: four sites devoted to management, of pkerennial crops. 

(6) 	 La Chaine. 0.5 hour- northwest of Les Anglais. ',:!evation: 300i. Red soils 
on hilly topography with slopes varying around 10% and the range in
 
elevations being moderate. Sub Tropical Dry (Ciimate with an ustic soil
 
moisture regime. Demonstration sites: one high risk red soil.
 

Soil testing. At present, the facilities for testing soil. in Haiti are very 
limited. However, a local fertilizer" company is in the process of setting up a 
soils laboratory which will be capable of handling both chemical and textural 
analyses. The laboratory should be functioning by the time implementation of 
the project has started. If these facilities are not ready by then it will be 
necessary to arrange for sending soil samples outside the country for testing. 

Climatic Data. Equipment to record maximum ,indr minimum tnleperatures as well as 
rainfall--an automatic recorder' and pluviograph, so that intensity as well as 
quantity could be recorded--would be very useful at sites throughout the 
watershed. However, locations for stations would need to be selected on the 
basis of reliability of on-site ronitoring and pr-,bability of (:continuation 
after completion of the project, as well as on the basis of its data 
requirements. 

Air 	photos. A 1:20,000 basic photo map of the watershed could be used by the 
implementation team to establish base-line data in targeted areas. This work 
should be accomplished during the first year of project implementation. As 
required, a follow-up set of photos of seleted areas should be made after five 
years as a part of the evaluation process. The total cost for photos and 
interpetation should not exceed $250,000. Techniques using video cameras might 
be used to cut the cost of the work. 

Downstream effects of soil erosion. In order to establish quantitaivety the 
costs incurred fom the deteriorating situation on the hillsides of tihe 
targeted watershed - or, conversely, to show that the situation is improving 
one would have to collect the following data consistently over a period of 20 
years or more: 

(1) 	 costs of clearing the secondary arid tertiary (canals of all irrigation 
projects in the watershed of accumulated silt. and other wamter-borne debris; 

(2) 	 costs of equiment detioration at power-plant ';ites and irrigation projects 
due to silt abrasion; 

(3) 	 costs of crop failures or yield red ructions on the plains tied d'irectly to 
diminished and/or erratic stream flows in the watershed; 

(4) cosLs of danage associated with any flash-flooding in the watershed; and 

(5) 	 costs of irregular stream flows and reservoir siltation on the quality of 
life in urban areas. 

These costs should be balanced against the beneficial effects of soil received 
on downstream fields due to erosion on the hillsides. 

The documentation of these costs arid benefits would require both a data 

c\ 
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collection system and a statistical analysis capacity well beyond anything the 
GOH possesses at present. Both systems would have to be put in place and 
maintained consistently over a period of 20 years or more to begin to have 
accurate results for, an analysis. 

In order to measure the flow of major streams, gauges would need to be placed 
at. relevant and accessible locations where stream flow levels can be recorded 
throughout the ye:ar. Estimat.d costs would be $12,000 to $15,000 per station 
installation costs and $2000 per year per station upkeep costs. Five years is 
usually considered the minirrnmim tirme required to calibrate the system. 
Consultants could be used to sot. up the system, but monitoring the system would 
be a full-time job. Severnl IJS universities as wdl as the United States 
Geological Survey offer training programs in this field. 

Finally, it. should be renembered that there is always the distinct possibility 
that careful monitoring and analysis would demonstrate that neither the down
stream costs nor the benefit-s of the erosion of the hillsides is very import.ant 
economically. 
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Annex F AGRONOMIC ANALYSIS 

Background. The project site is located in the Southwestern part, of Ilaiti in 
the region of l,es Cayes. It includes six watersheds, representing approximately 
4.5% of the total land mass of the country. All watersheds flow more or less 

South from Pic Macaya (elev. 2347m ) into the ILes Cayes plains, with the 

exception of Les Anglais and Port-A-Piment which flow in a Southwest direction. 
For the purpose of defining the working area of this project, the watersheds 

include any of the basins located from the foothills (around 100m) to the crest 
of the respective watershed basins. 

Accurate precipitation data for the watershed arza are lacking, but the annual 

rainfall figure generally used for the Les Cayes plains exceeds 1500mm per 
annum (Hargreaves). The rainfall occurence exibits a bimodal pattern with the 
lowest precipitation during the months of Octoher through February, and again 
in June and July. The pattern is not as pronou nice(d in the summer as in the 
winter months. 

The target area is accessable by road only in it limited portion of the basin. 
In most of the zone one must travel by foot. or pack animal. Commodities 

produced in these outlying areas are either hend-carried or transported by 

animals to the local marche, often located several miles from the production 
site. The limited accessibility of the mountair, regions and the time 

zone.constraint on the study team curtailed the team's coverage of the project 

However, the team visited as many sites as possible and saw a large, 

representative sample of the variations of the watersheds. 

It has been reported in miany studies that less than 30% of the land in the 

targeted watershed is suitable for agricultural production. Yet it is evident 

that a substantial proportion of the remainii.g 70% of the land is also utilized 

for producing basic commodities, thus creating an unmanageable land situation. 

Subsistence farming is the main occupation of the populace. 

The area is generally looked upon as severely eroded, intensively farmed and 

over-populated with an approximate density or 200 persons per square kilometer. 

Population statistics for' the area are at best unreliable and often -ion

existent. Villages are generally located in the h)wer elevations of the 

foothills while residential and make-shift dwellinrgs are scattered throughout 

the six basins. Electricity and other amenities are essentially absent from the 

area. 

Principal crops are divided into three broad categories: gr ins (maize, 

sorghum), grain legumes (bean etc.) arid tubers (yam, cassava, sweet potato) 

which are farmed all year rounrd. ivestock is fonnd throughout the area, and 

is generally tethered and moved periodically. Pigs, recently re-int.roduced, are 

also found in many villages. The smaller animals (goats and sheej') are 

sometimes seen moving about freely, equipped with especially adapted wood 

collars to prevent them from wtanderi, ig through fenced are1s. 

According to a recent World Bank study, the area is deficient. in maize and 

sorghum - the major staples of the local diet. Iri general, the yields of the 

deficient grain staples have been in decline for several years, while a slight 

increase in tuber productition (sweet. prAnto, caswkvn) has beenr noted. A portion 

of the commodities produced on the farms is autuoconsumed and a portion is sold. 

Forestry projects, sponsored by various donor tgerieies which include 
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distribution of Leucaena spp. and establishment of forest nurseries, have 
obtained good results. The impact, of these projects is noticeable and should be 
encouraged.
 

Introduction. Countless reprts h:ave been written on the predicament of the 
Haitian farmer and his role in promoting erosion and loss of soil fertility. 
Suffice it to say that the gravity of the situation is apparent to anyone who 
takes the time to walk around the hillsides above the plains of Les Cayes. The 
situation needs to 1,e rectified with a sensible plan that. can be implemented by 
the farmers with mirimum interuption in his farming system and at minimum cost. 
The agronomi: w(rk plan will foriius on introduc ing erosion control and agronomic 
techniques that are simple ard practical and which will yield results within a 
reasonably short period ,f tiime. The method of intiroduring these techniques 
will be of paraniount importance: the peasant farmer must recognize that the 
innovations will be to his own advantage. 

The technical package presen ted here is by no means a simple solution to a very 
complex problem, which is further complicated by social arid political nuances. 
It is rather- a series of alternative choices that can be adopted gradually or 
all at once diepending on the confidence and the ability of the farmer and his 
willingness to take small risks. The success of the following interventions 
will greatly depend on the ability of the animateur to relate to the local 
farmers and on his understanding of the agricultural program. The role of the 
nnimitteur is cruci;nl to the the stlccess (If this p-)gror- . 

Existing farming systems. Six crop rotations represent approximately 90% of 
all the situtiions encounrtered in the diverse watersheds. The six types of 
rotation are located on the major' soil types encountered in the area. In 
addition, the typical peasant fa'mer generally has more than one jardin varying 
in size from orie seizie,,e to severl carrenux (one seizieme is equal to 1/16 of 
a ,nrren u; 1.29hn 7 one I'rr.,often h;ts as as 4 or 5 jardirisle. ole many 
located on various soils, w Lb different slopes and at varying altitudes. 

The tabular summary below is anraverage composite of various sites found in the 
area. The classifi:ation is brua( enough to encompass the majority of the land 
in the targeted watersheds. Within each site several crop rotations have been 
observed and, for' the sake of simplicity and the ease with which a rotation can 
be described, one tradit.ional rotation scheme his been selected for each land 
classification and extended the rotation for a period of 20 years. The 
following examples are riot paper models but actual crop events practiced by the 
farmers. 

The criteria used in describing eatch soil type (slope, soil depth) are typical 
situations well described in thie literature and accepted as standard soil 
descriptions. The sites were f,irther" sub-classified by slopes because the 
proposed interventions will be different and the response will be variable 
according to slope. Crop yield information for' the hillsides located within 
the proposed project rirea are non-existent.. The yields of the most commonly 
found crops (maize, benri, sonrghuim,sweet. po(lato, C(rngopen, cass;tva) in the, 
far'ming system are bas(d upon several years of field research and on-farm 
trials done in the Jirrmel hillside area by Agrorlme Lc Pie rre- Jettn. 

Crop selection. Generally thw tadionnl rarm,,,,r has sev,-ral jurdins for reasons 
that include spreading (If risk airi n,g seve lnIfarmn irg plots; availability of 
time required to devote to his farminig acttivities; avoiding crop failure due to 
diseases, insec ts or other biological factors; sesonial labor availability; 
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market judgements; and seed availability. One other factor is that. he may not 
have a choice but to cultivate what. he has. It is a rare exception to come 
across a monoculture. In most cases, crops are grown in various associations. 
General comments include: 

(1) 	 Several crops are found in most of the jardis: maize, beans (red and 
black), sorghum, sweet potato, congo peas and cassava. These crops are 
found on most soil types and slopes (up to 80%) helow 700 m:eter elevation. 
Above 700 meters, be.ans arid sweet potato are coinnionly found in association 
with bananas and in recently estnblished coffe plantations. l: !Ihe latter 
case, the annual crops are grown for a period of 2--3 years or' ,ntil 'I 
canopy has dev.loped that shades out most of the ground. The bottorri of 
ravines are generally occupied by bananas and plantains, Cassin spp. or' 
other types of trees. The Lita ',r are not cultivatrd in the tr'a ditional 
orchard manner. 

(2) 	 Farmers are cognizant of the fact that weodir rg does produce additonal 
yields. It, appears that ifr a favorable year of high moisture availability, 
weeding is favored at the Imie m i:,! arid ibom;O s ;ir( plied ii association. 
If the field is weeded, the subsequert 'rojp of sorghuim is planted using the 
hill method (sometimes referred to as l-,(',,t met.hod) where 'ye ral seeds 
are planted in one location. If the field is riot weeded, sorghum is sown 
by the broadcast method. 

(3) 	 The availablity of moisture rd iso rrfihinces other agronomic pra.ctices. In 
a good year with adequate moisture, maize is favoed over sorghuni and extra 
care is given to the maize crop which can yield twice as much as sorghum 
under most hillside conditions. In a dry year, sorghum is favored over 
maize and during the course of t:he seasit the maize leaves are cut off the 
plants gradually for animal fodder. Sorghum is more drought tolerant and 
will produce a small quantity of grain evein under' severely limi ted moisture 
availability. 

(4) 	 Fruit trees are generally planted near the lio ose for' safekeeping. It is 
difficult to determine the varieties since most, trees are riot grafted and 
were planted from common fruit trees. Mangoes best examplify tIh. preceding 
observation. Avocados and papayas were riot, found in abundance. Plantains 
are corrinion but. are riot grown with good igi-mniomic pratices. Sour oranges 
are found in abundance and are used in sauces. 

(5) 	 Fertilizers, whether they are organic or' iror'gini', do riot. appoa r to be 
used extensively. Animal manure near pig sties is generally dumped into a 
pit and not used in the fields. Farm outiet. general stores ire located in 
major population centers and are riot readily accessible in the countryside. 
Farmers go to weekly iarkets in nearby torwns to buy rieress it ies ard sell 
produce. 

(6) 	 Farmers recognize that. beari, yarrm and plnriktirrs can be sold fo r a higher 
value than any other farm crops. The cost, (of plantivg material for yam and 

the scarcity of high yielding, disease resistant bean var'ieels arc but -t 
few of the reasons why these crops are not grown more extensively and are 
not producing to their potential. 

(7) 	 The traditional system of shifting cultivation that includes to some extent
 
a cut-slash-burn approach is only viableias long as there is enough
 
available land to start new cycles, so a marked shift from extensive to
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Theintensive agriculture has exacerbated the problem of land pressure. 

scarcity of undeveloped land has resulted in farming on less and less 

land thus creating in part the problem agriculture faces today.desirable 

(8) 	 Haitian farmers are innovative and open to change if consulted. Project 

and encourage them to participate in decisionspersonnel niust consult with 

that affect the ways they earn their !iving.
 

table illustrate the major elementsLand clawsification Uible. The following 
found in the projectof the variots soil or'ders and ,;()il order assoc iations 

to g;uge the risk involved in farrming a area. Soil dept h and slope :ir'e 	 used 
or old soil which

soil. Weathering determines the classification of a young 

in turn indicates its polential response to marigernent. The Mollisols are 
subjected to a longconsidered young responsive soils arid have not been 

weathering period. The Oisol/ltisols have been exposed to a longer period of 

weathering and art considered old unproductive soils. The weathering effect 
crop yield.has a direct relationship to the potential of the soil to produce a 

Severely weathered soils can reduce the yield potential in excess of 50%. In 
not exceedthe following table we Ihok a more conservative approach and did 

30%. 

The degree ,)f risk ,anssoci:td with a particular soil combines factors including 

soil depth. The latter is directly related to the water retentionslope and 
capacity of a soil. As n exai mple, an Oxisol/Ultisol with a soil depth of less 

50cm or on slopes greater than 25% represents a high risk soil. Waterthan 
o-f ;i ,(il to hold and store water, generally expressedretention is the ;ibility 

sum of these characteristics as inches ,f water per foot of soil depth. The 
s id,,r:ri when nr riving at an es tirmated yield reduction are taken inf.(, ,ot 1


retention capacity, a depth of

factor. High risk soils that have low water 


less than 50cm., or are local d on slopes greater than 25%, will not support
 

each soil type found in the project area
high crop yields. The i1 roportion of 
of area is described as

is indicated but does not represert I100% becauiise 5% the 
in the table. These latter sites 	are no

reclamation land and is riot inchided 
and limitedlonger prod uctive becautise of excessive soil loss, low fertility 


water retention capacity.
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LAND CLASSIFICATION
 

MOLLISOL OXISOL 	 OXISOL MOLLISOI, OXISOL 
IJLT1SCL ULTISOL 

DEGREE OF' RISK MODERATE MODERATE MODERATE HIGH HIGH 

30
0 OF AREA 20 10 10 25 

YIELD REDUCTION 	 1001 -200 -30% 

SOIL DEPTH (CM) ">50 VARTABLE '%50 <50 (50 
& & &/or &/or 

SLOPE 	 <25% VARIABLE '25% >25,% >25%, 

WATER RETENTION HIGH MED MED MED LOW
 

EROSION MED LOW I1OW I1GH MED 

ELEVATION (METER)<1000 >1000 111000 <1000 <1000
 

YIELDS KG/1la 

MAIZE ]400 0 12G;0 1.120 980
 

SORGHUM R00 0 720 640 560
 

BEAN 600 600 540 480 420
 
PIGEON PEA 370 0 330 295 260
 

COW PEAS 400 0 :360 320 280
 

SWEET POTATO 1500 1500 1:450 1260 1050
 
YAM 3690 0 3320 2950 0
 

CASSAVA 0 0 1500 1200 1260
 

COFFEE 250 250 0 0 0
 

PLANTAIN 5000 5000 .1500 1000 0
 

AVOCADO 7000 7000 3300 5600 0
 

MANGO 7600 7600 ('80 6080 0
 

CITRUS 9000 9000 8100 7200 0
 

PINEAPPLE 0 0 19600 0 15240
 

PAPAYA 9000 0 8100 7200 0
 
SUGAR CANE 0 0 31500 28000 24000
 

VETIVER 0 0 0 0 1575
 

one 
hillside farmer would farm his small landholding, assuming that he owns an 
average size holding of approximately 1.6 hectare. As previously stated the 

holding is divided into small jardins that could be located on any combination 
of slopes and soil types. For the purpose of our illustration, our typical 

farmer owns 4 to 6 jardins. The rotations presented in the example are typical 

for the moment, however some assumptions had t( be made in order to extend the 

rotation time frame to 20 years. It. was assumed that under the present farming 

conditions where soil erosion practices are ignored, the yields will continue 

to decline and in most fields the fertility level will decline to a non

supportive crop level iand soil depth will be reduced appreciably. In addition, 

farm management interventions that are proposed will take some time and it is 

inconceivable to expect a quick turn around esr)ecially in situations where 

severe land abuse has been practiced for many years. 

Traditionalcrop rotation. The folowing crop rotation is an example of how 
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For the most part maize, bean anid sweet potato vine cuttings are planted in the 
spring followed by sorghum arid, in some instances, another crop of beans in 
June or July. The local black bean variety is harvested in less than 90 days. 
Maize is harvested prior to plIanting sorghum. Sweet potato is harvested 8 to 
10 months from the time the vine cuttings are planted. Pigeon pea, depending on 
the variety and whether or noit it. is day-neutrul, is harvested after 5 months. 
Some day-neuitral determinant types are harvested in 4 nonths. Cassava is a long 
maturing crop generally harvestIed after 16 Lo 18 months. 

FIELD #1: RECLAMATION SITE 

Soil capability group: Any of the above soils that have eroded and have very 
low moisture holding capacity. Very high risk soils. 

Estimated Annual Income: YEAR 1: 0 YEAR 20: 0 

Description: Field No.1 is the worst case scenario. The field has lost all its 
productive capacity including most of its top soil and it is undergoing severe 
erosion. The land is farmed with sweet pottj.) Ietween fallow periods and 
eventually abandoned by the Farmer after five or six years of very low return 
on his efforts. Some livestock grazing takes place during the fallow period. 
The site will he regenerated tinde the proposed intervention program. 

CROPS 

Fal Iow Sweet potato Sweet potato/frallow 

YEAR I XXX 

YEAR 2 XXX 

YEAR 3 XXX 

YEAR 4 XXX 

YEAR 5 XXX 

YEAR G)TIIRU YEAR 8 - SAME AS YEAR 5 

YEAR 9 PASTURE I'AII,(lO lAND 

YEAR? 10 THRIJ YEAR 201 IANI) IS FALLOWED WITHOUT PASTURE OR CROPS. 

FIELD #2: HiGHl JISI( RED S0l, SI'TE 

Soil capability group: ttigh risk Oxisol/(Jltisol with depth less than 50 cm. 
and/or slopes greater than 25%. Medium erosion with low water retention 
capacity. 

Estimated Annual Income: YFAI? 1: $18 YEAR 20: $16 

Description: Notably absent from this type of rotation are the high return 
traditional crops sueh a maiz, .ind black ca:ns. On ftis site the soils tend to 
be shallow and located on steep slopes, adding to the erosion problems while 
reducing the capacity of the soil to retain soil moisture. Gradually, sweet 
potato, sorghum and pigeon pea diminish in importance and are dropped from the 
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rotation altog(ther after year 11. Cassava is the remaining crop while the land 
is increasingly left aside in a fallow condition. The land is continously 
losing fertility and aL the end of the 20 year period it can only support a 
fallow condition. The land will remain in this condition until natural 
vegetation rejuvenates soil fertility and at that point the cycle could repeat 
itself. 

CROPS 

Sweet potato Pigeon pea Sorghum Cassava Fallow 

YEAR I XXX XXX 

YEAR 2 XXX XXX XXX XXX 

YEAR 3 XXX XXX 

YEAR 4 THRU YEAR 7 - SAME AS YEAR 3 

YEAR 8 AND 9 XXX 

YEAR 10 XXX XXX
 

YEAR 11 XXX XXX XXX XXX
 

YEAR 12 XXX XXX
 

YEAR 13 TIIRIJ YEAR 1t; SAME AS YEAR 12 

YEAR 17 AND 18 XXX 

YEAR 19 AND 20 XXX XXX 

FIELD #3: HIGH RISK BLACK SOIL SITE 

Soil capability group: High risk Mollisol with depth less than 50 cin and/or 
slopes greater than 25%. Has high erosion and medium water retention capacity. 

Estimated Annual Income: YEAR 1: $61 YEAR 20: 0 

Description: The Mollisol are potentially very productive but under this system 
where ecological abuse has been going on for riUnny years, the natural fertility 
has declined rapidly. Under this system the cropping sequence is essentially 
the same as in field no. 2 but the soil has n higher erosion poterntinl and 
water rention capacity. Approximately half-way through the 20 year cycle, 
because of the site conditions previously describ.d, f.he land is left fallow 
and is no longer an income producing unit. The land still has the capacity to 
respond to management interventions under wnathful supervision. 
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CROPS 

Sweet potatlo Pigeon pen Sorghum Cassava Fallow 

YEAR I XXX XXX XXX XXX
 

YEAR 2 XXX 


YEAR 3 TRU YEAR 4 - SAME AS YEAR 2 

YEAR 5 XXX XXX XXX 

YEAR 6 XXX XXX XXX 

YEAR 7 TtllRJ YEAR I - SAME AS YEAR 6 

YEAR 12 XXX 

YEAR 13 THRJ YEAR 20 SAME AS YEAR 12 

FIELD #4: MODERATE RISE BIA(CK SOIL SITE 

Soil capability group:Modernte risk Mollisol with soil depth greater than 50 
cm. and on slopes less I.han 25%. Medium erosion and a high water retention 
capacity. 

Estimated Annual Income: YEAR I: $46 YEAR 20: $28 

Description: This is the same soil type as described in the field no.3. It has 
the same soil physical 'har't('loristics. Because of its high water retention 
capacity and its inheren, fertility a number of additional high value crops can 
be grown successfuly narn ly: maize and bean. These fields are potentially the 
most productive and are located in many cases near homes. A fallow system is 
not incorporated into the rotation nor is the culture of cassava. The latter 
is generally found in :i fallow system or at the very end of the fertility 
cycle. The obvious characteristics of this sytem is declining yields unless 
some new mode of intervention is pit. in place. 

CROPS 

Maize Bean Sweet potato Pigeon pea Sorghu 

YEAR I XX XXX XXX XXXXXX ,X 

YEAR 2 TI1RU YEAR 20 SAME AS YEAR 1 (YIELD DECLINING 2%/YEAR) 

FIEID #5: MODERATE RI Sl( RED S011, SITE 

Soil capability group:Moderat: risk Oxisol/Ultisol with soil depth greater than 
50 cm. and slope less than 25%. Low erosion and a medium water retention 
capacity. These soils have a high degree for poLential erosion in the future if 
continuously exposed to the snie fnrming practices. 

Estimated Annual Income: YEAR I: $107 YEAR 20: 0 
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Description: These fields have good depth and are located on slopes less than 
25%. Potentially they will be responsive to management interventions. Maize is 
not productive on these soils unless the fertility level is adequate. A 
leguminous crop such as beans will produce a crop but will not reach its 

1
potential unless a complementary fertility program is adop cd. After six years 
beans are dropped from the rotation while swee. iv,ta ,)is the only r-emaining 
subsistence food crop. Even this is (ror)ped after the year.dventually seventh 
Some livestock grazing takes place on the fallow field but it is difficult to 
determine its level of intensity. The field is albndoned very early in the 
cycle and will most likely remain a non-productive unit. Another possibility is 
that after the field has been abann(lo (:d or fallowe d for a few years, it could 
be used as pasture n)rce again. These soils are ideally suited for long term 
perennial cropping. 

CROPS
 

Bean Sweet pot. i) F: ! 1,w F'.lowq/pasture 

YEAR I XXX XXX
 

YEAR 2 XXX XXX
 

YEAR .3 XXX
 

YEAR 4 XXX XXA
 

YEAR 5 XXX XXX
 

YEAR 6 XXX XXX XXX
 

YEAR 7 XXX
 

YEAR 8 THRU YEAR 20 FTELI) ABANDONED
 

FIELD #6: MODERATE RISK COO1, SITE 

Soil capability group: Moderate ri!,k cool, (climat( Oxisol with variable soil 
depth an d slope. low erosiorn arid mediuIm water retention capacity. Site 
located above 1000 meters. 

Estimated Annual Income: YEAH?: $9 YEAR? 20: $5 

Description: These soils are nearly idrtical to those found ini field no.5 but 
are locatedt it higher elevation (abhove 1000 rielers ) in th, p re.jf' l irea. As ir 

the previous field, some grazing takes place wih the fallow rotation. The 
cropping of bean is abandoned early in the y e while the r(,maining swoel, 

potato crop yield declines steadily in the fallow rot.ationt. 
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CROPS 

Bean Sweet potato Fallow Fallow/Pasture
 

YEAR I XXX XXX 

YEAR 2 XXX 

YEAR 3 XXX XXX
 

YEAR /1 YXX XXX 

YEAR 5 TIHRU YEAR 15 SAME AS YEAR 4 (YIELD DECLINING 2%/YEAR) 

YEAR ]G XXX
 

YEAR 17 TiHN Yi'l? 20 S'AMV AS YEAI? 16 

Proposed farming systems. The proposed in tervenntions for the following six 
fields are designed specificnlly hi control erosion arid at the same time 
increase soil fertility and net income to the farmer. The proposed package is 
not the definilive iniswer [., all t.he existing hillside agricultural problems in 
Haiti. It is imn.rely a st.art.inrg pint. from which one can proceed. Many 
alternatives were con sid"ed and it becatNwe tbViLas frnn the start that if all 
the wor'thwhile ,:r'oppirng systiiis were considered, there would be too many 
options. It wmuld luii ,e c ria,$ V in inpossi)le task to present the information 
in a logicrl mainerI(. 

In arriving at an id mi.I farming sysLem that exhibits simplicity, effectiveness 
and ease implemen' th, l:on that the peasant farmer isof 1h, Q assiiumed 

son tr the given thefamiliar with " L- crq, in system. Consideration was to 
peasant farmer's habits, rid 'Thi.s had an iniflin n on the choice of crops 
incorporated ini I.h' iL&t.cre'e rli ons. Foremost, it choisingin appropriate 
intervention were the soil charal.eristics of the example1 site, and its 
potential re.. rise t( : givi: !;(.t ,f intervent.ions. 

The livestock sectr plays :ni import.ant role in the traditional farming system 
and makes a sign ifica n t c,. riiution it) Frrm income. We have riot purposely 
omitted its role it: the prpos,,i inLterv'er:tions rid it. is discussed in the 
context of alley cropping. Ut. i; difficult to design a farming system that 
places emphasis first on preveii)n of SiPl erosion and increase of soil 
fertility whil, at. the same tim.. giviing due conside raLiori to all other factors 
that represent an ideal fnrm :system. The alrternatives presented have the 
optimal chance of sumcicudirIg uniide.r very t.ryirig (nditions. 

Hopefully lh, te;iimi iiiipemiierit.ir. these changes will improve and refine the 
techniques present.ed. We hii\,, ftr,seeri that in i.e near fIuture the system will 
have to be modifid t( ke p up with the dyniamics of cropping patterns, farmers 
preferences, mnrkl iflucric.s, etc. The project tean will require individuals 
with imagintioti a nd dJitermiat.in 1aPrin itite the program on a sound basis. 

Proposed interventiom. in :ssessring which interventions should be introduced, 
full consideration must be giveil to wheLher or nL,t, fits into the present 
farming system and how difficult it. will be to implement any changes. One way 
to introduce a new idea is to ircorporrL.e the new techriiqpu: into present method 
of farming and give Lhe farmer amp: guidance and reassurance. Methods used in 

http:dJitermiat.in
http:present.ed
http:iiiipemiierit.ir
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extending interventions are dimcuss,:d in details iinder exte rision m hodology. 

i0\' 1(,i41p 

varieties, fruit trees, firewood species, forage s peries, adapted agronornc 
practices, pererni:l crmoppirg methods nid iro'ganir' felrt,;,,ers. A r um ber of 

interventions are site,, specific (coffee) while ofther ihventions are 

adaptable to mny sites and soil types (I l 'ckhri). The ,ommor enoriini mtor for 

all interventions is to increase profitability as a result of practicing sound 

soil erosion control methods ;i& prnrofnig soil ferti!ily roncur'rt'ently. 

The proposed :major in te'veLi s incIudo: ll:y fig, ifii ' f 1(1 C:op 

Alley Cropping. The Internatim lri -tiLute of ''llipical Agriculture (IITA) 
located in Iladari, Nigeria f:as deveuloped a fcrI'lir.g y.st errm that is :onrnmonily 

referred to as "Alley cropping" or hed gerow farniing. The:yy.i evolved as a 

result of seeking alternative methods to the ccril.tiries )lt customii of shifting 

cultivation and bush fallow agricultural productir. This latter type, of 

system works as long as an unlimited supply o1" fal]d aind labor ,,::is. [lIrlaiti 

the availability of uncropped land is presetly a I:i.jof consrtaint that must be 

solved. Very little land is left fallow in teltatlly; t. pressure to produce 

is immense, consequerntly land that, should 1W e,'fl in N fallo)w state is farmed 

because the owners have io other alternlivs. The results are obvious: loss 

of good soil, excessive erosion and decreasing ig f t.rliliyty. Tho peasant 

farmer practiced .h,' fallow system because it r'eslored fortiliL, arl 

controlled, to somlie extent, weeds, diseases a<! i seel. pets, From aill 

agronomic point of view, the fallow systeri gives !,11 oppor ttity f'ir the 

regrowth of the deep rooted trees aru shrenu)s th;. recycle plant nutrients and 

build up soil organic wrniter. During this perid lieH plant cver and litter 

protect the soil against the impact of raindrops :nod bind the soil, increase 

water infiltration and reduce soil erosion and runoff. In addition, plant cover 

and litter reduce soil temperature, maintain soil moisture for a longer period 

of time which, in turn, creates a favorable environment. for the growth of soil 

micro-organisms. 

A solution to the Lraditional shifting culLivation alluded to earlier is to 

reduce the fallow period and increese the produitihri period. One way to begin 

to accomplish this difficult task is to introduce alley cropping in He 

production system. Alternative mothods such as intensive! us of agrochemicals 

and machinrery are not. apprnpriate in Haitian conditio s. 

The alley cropping productior meth)d is aecknowledged to be benefficil for the 
rulch for the companionfollowing reasons: (1) it pr(1(l urces green rnrure and 


food crops; (2) it acts as a vgetative barri,r Lo control soil erosion and
 

reduces the speed of sur'face wnter', when pIanited on ,onU trs vi step slopes;
 

(3) it acts as a vegetative weed conLtr'ol method when prunigs are applied as a 

rndrh Io reluice the weed population; (4) it provides an option t& the farmer to 

use the prunings as r if-and-carry fodder; (5) trees can be selectivoly cut for 

poles or- used as nurse trees; (6) it adds biologial15 fixed rt rog',r t the 

soil to be used by a companion crop; and (7) it. p ro)unotes riicro-oinlogical 

antivities. 

Species selection. Ini theory, ary lugitious tree ()I' s hrub cnpnhlor
 

producing ni trge n by meani of Ihizobifinu caCi he used in the alley cropping
 

lowever, ve'ry lit.e applied research has been 1)re 'uitisideh of using
system, 

It e. done this
Leucaena as the basic recommended species. MI,, i: beer wit.h 


species in Nigeria, Taiwan, the Philippines, 'lilrand, Indonesia arid the USA,
 

just to mention a few coun tris. We would ro: nmmeiil at this point that
 

utilized Haiti crnfidNlunto for ofey ( 'pping untilLeucaena be in is the leading 
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such time as additional information is developed regarding the use of other 
species. Using a single species is risky. An insect attack or diseases could 
wipe out a stand of Leucaenn in a short period of time unless some preventative 
methods are used. However, for the moment we do not have a better alternative. 

Leucaena spp. has been used in alley cropping with maize, rice, yam, cassava 
and cowpeas. In most instarces, a significant increase in yields has been noted 
(TITA). Research conducted at JITA on Leucaena biomass production showed that 5 
to 6.5 tons of dtry matter (15 - 20 tons fresh pro nings) yielded over 160 kg N, 
15 kg P, 150 kg K, 40 kg Ca and 15 kg Mg/ha/year. 

t[eucnenn species are nliime Prollc)s S ) these vanre ies are best referred to by 
numbers. Recomended varietites hflrown as giant types are 1( (Mexico), tall and 
(late seeder), 1428 (Salvador) K(67 (,Snlvador), shorter of the two and early 
seeder. lm wiv , divaa (I I.. pulveruenta are recommended forrsihk'i:, higher 
elevation. For irme. iruiantiar :,n the locatiom of seed dealers, contact 
Leucaena Roeseacah Ie ir ts (I"A), P.O. Box 680, Waimanalo, 1Ii. 96795. 

Additional specis that. should Is! ccisidlerd and tested under llaitian 
conditimos art'!S,,skinin .grnndifh rc (pea tree), CDsunrina equisetifolin 
(Australian pine), Dissin sinrnen, (liricidi, scpiurn (Mexican lilac), Cnllitnrdra 
ctodothyrsuJs ((>lian,tra) Mimcs, s,'fibrelln (Higher elevation potential) Prosopis 
spp. and Be'ei.;Blantc. 

Method of FEstnblishment, Lic:in seed must be treated prior to direct seeding 
or planting in a nursery. 'The simplest scarification method as recommended by 
the Nitroger, F; :ing Tfree Association (NFTA) is to soakl the seed for 5 minutes 
in 80 degree Celsius (176 dgres Fahrenheit) waLer and rinsed with cold water. 
Seeds must be inr nLatd with a specific strain of Rhizobium otherwise poor 
germination and growLh ''ill result, especially on soils that have not 
previcusly gr cwmr cc e ,i, lWhitp in for'mcitiori can be obtainedIbium and inoculant 
from the NifTal Proje:ct., I,.(. Rtcx (),Pai, Maui, IHawaii, 96779. 

Row width .%ifl vary acc(rdirg to slope amid the intended companion crop. Single 
or double rows are gnerally plaitd on Lhe conitours. In a single row 
configuration the dista,; fr',c plant, h, plant within the row is 10cm.-20cm 
with plants established in a diamond shape patlern. With direct seeding, 2-3 
seeds per hill or" hole is recommended. In : dourble row configuration, the 
spacing betwecn ro ws is npptr ximatel y one meter or less and the spacing of 
plants within the row rmitirs tht- same as; in a single rocw. One kilogram of 
seed can plant. 1(1 hicctres if sparing is approximately Iin x Im. 

Cropping method. In he .wepri, l e Lecitenn ronws, depending on the slope of the 
terrain, a distance of I or more rmeters is reserved to produce a food crop. On 
gentle terrmin Lhe di.sI;c, Iwe,,,n leucaern rows can be increased up to 8!r1w to 
10 meters. The key to using Lhe system eff'ect.1vely is to, time the pruning of 
the hedgerows so, that iihf,. c r(wth dles nt. shade out. the crop.'jlpg planted 
Secondly trees inust he cul.I back hfcre a crrop )f seeds is produced to lessen 
tK risk of circoc.ing a 1)01 ril-ial l,rccnenjc weed problem in the cropping area. 
The exact timing I.e coordint:., these ;c.ivit.i.s can be e,-stablished at the time 
a production system is being ,si',,red wil it, cooperating farmer. For 
optimum result.s it is recommended that the hedgcrews riot. be tr imried for an 
initial period of 1-1to 18 mnit.hi;, to firuly establish deicp r ooIs. Thereafter 
the hedgrows can be dipped :s often as every '1 - 6 weeks depending on the site 
conditiorn and the obje.ti-/'e of ', program. The trees should bedimonsLralion 
cut. back to a height of one meter or slighthy less for easier subsequent 
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trimming. The prunings are left on site for mulch and to benefit the companion 
food crop. Studies have shown that in order to obtain a yield incregne in corn 

equivalent to 100 kg/1ha of amimnrium sulfate (20% N.) one needs to apply and 

incorperate approximately 3 t/ha of fresh cut Letcneria fliage (NFTA). 

Leucaen hodgerow prunings can be also used as an excellent, cut and carry 
fodder. Care must be taken not to feed livestock too arge a duantity of 

Leucaenn over a long peri(od of time. Ieucntcina '(,ltI ain tb.;hi aiiiino1r n 

acid called mimosine which can affe':t the animal's riietabuli.;nt also cause a loss 

of haiir. Ruminants .'ata be continously fed a rn.ion rionlaininEr 40% J,,oucaena by 
dry weight without suffering side effects, while nio-rrainarnts will not 

tolerate a ration in excrss of 10% I.e ucnera by ry weight (Be Ogi) 

A portion of the hedgerow can be kept for pole production and harvested in 4 

6 years. Population density an(J soil type will itfloree the yearly growth 

rate. A spacing distance of .25m to 2m will produce a tree with a diameter 

3.6cm. to 7.6cm repectively in the period indicated above. 

staking (nurse trees) to s upport aLoucaern trees have also been used as live 
vine crop such as yams or hans. In such a system th: main ster must, be cut 

back to within an easy reach of subsequernt p'uninrgs, T'he deep Lip r'woLd 

Ieucaena does not ih terfer with the Lutber crp ihiLural operations. 

,eucaerin has been used as an erosion corttrol , i%f, ..-.- ' .. s- in South 

East Asin especially in the Philippines. The trimmings from the hedgerows are 
areallowed to dry on the surface of the soil and afL.:r a f(w days the leaves 

shaken off the branches and the latter are placed on the uphill .aide ;it the 

base of the hedgerow. After several years these nttrips form vegeLative 

terraces which act as soil catchments and minirmiz soil loss on stmep slopes. 

As previously discussed, the distance between hedgerunws will depend on the 

steepness of the slope and the soil type. 

Leucaeni, is also planted extensively for fuelwod and charcoal production. One 

green ton of I.eucaenn is eq uiValent in heanl.rg value to 3/4 of a barrel of oil 

(National Academy of Sciences). On very poor sites it. is estinated that. 

1.'ucamni, planted in pure stand, could yield 12 i:tJbiW meters ort wood per year 

per hectare. It takes approximately , cubic tmeters of wood to make one. ton of 

charco(l. 

Tmproved Crop Varieties. An important iriterv.tli,, it, assi re project success 

and acceptibility by peasants is the introduction of4 improved rrp varieties. 

A quick impact can he attained ini a very short. period of Lime providing the 

germ plasm is readily available. Under a sepmtra t secti)n of this report the 

seed multiplication issue is discussced irndetail. Siuffice it. to say at this 

point that in order to get the agricultural activities ff to a quick start and 

demonstrat.e to the fNirmers the intent of the proje:ct, :i sufficient. quantity of 

certified seed must be available immd iately. AlD sh,,mld immeditely Lake tlhe 

necessary steps o startaa smtill seed multiplication program with cotl.tiict 

farmers. This is especially important for the iiltijiliatirt ,ifyam planting 

material. It has been so ggested that farmers ir the Ilaut (ap lRouve region 
yt-ar, farrors illcould start the multiplication right away rid the followiitg 

the project area could start parlic ipating in the p rograt. This can be 

accomplished with TWAMP funding or und:r h,: Agrofuestry pir'mict by 

contracLing with local PVOs to supervise the multipl icalio n progran with the 

farmers. Once the project advisors are on site they nust be ready to implement 

the necessary supplini tior site. The tenmnstratiortthe project and to have 

http:heanl.rg
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effect of improved seed is a major intervention that can be extended to the 
peasant farmer quickly while the olher major intervenlions are being L', sted ard 
ovnluated. 

The following is a list of imir CVe \,:iriot.ies .hat. are recoIiiended for use 
urtil higher yielding varieties are released. All varieties are available and 
have been tested arid recomnmended by mafny organ iza Lions. There is ar olemeriL of 
controversy regarding maize varietLies La maquina 7928 arid 7827. Although 
highly recommendecld in the pl-lhis, bti not ilnogel.her nce:epLed by lhe farmers, 
they have riot been tested ri the hillsides of the watersheds. Before 
committing the pro cw to larg,, sc.d:,c irnrese of these varieties, the project 
personnel should undertake extrisive testing on the hillsides under farmers' 
conditions. The grail i a nid pul, varioties nr', available but in limited( 
quantity. SCt :cl 1u!tiprlica ti~ii (Cf lihese varieties must be undertaken as top 
priority. Sweet. Potato plwnig!,; rtr'i:il i; readily ivailable. However, a 
concerted effort will have to be made to increase the availability of yam 
planting mat ,'rid. Most fre it. 1(,,, varielh[s :ire available from the 
Organization for the R.ehabilit:!0iio ef the EPrvirornmert. (ORE). In addition, a 
r'eliable o r eo ,f g,,(e germ Ipl:smi has been le'al,,, in thc ,itcrmel area. 

Pineapple is poteri lially a goo)d income fcrop, however, a reliable source of 
planting material will h ,re to Ct, lof-ated. AtI fhe mrCnrrrt planting material is 
scarce. Forage grass seeding material is available locally, arid with the 
exception of Buffelgrass seed which will have to be obtained from abroad but. 
can be increased in aiti. Forage legumes are included on the list arid will be 
considered sOronIsly after 1.h1 p roject. gets under way. Establishing a forage 
legume prog'r.11 rq(teires a go)d se,*d source atd a dependable supply of 
inoculant. Fornr lf;~g,'ri Cs roqiirif, .'evy :)('ecific inoculation treatment anid 
until such time as the pr,je,':t can oblair inrwcululi and have it safely shipped 
to Haiti witlvi it hesing i!', vitllit.y irt trannsit, thie program will have to take 
a cautious ap proach. Inioc:,IlIhd eed for hi:dgo i'ew species is readily available 
frori abroad anrd i.SoLntd so -d Itilti1licILion blocks sholhl be started even 
before the prioject is officially sancLioned. 

CRO' VAIT TTRES 

Grains. Maize (Zea riays, la maquina 7928 or 7827); Sorghum (Andropogon 
sorghum, M 50009); 

Pulses. Black I)0,.ri (Phliise olus vulgaris, 'Triazulapa, Salagnac 86); Pigeon 
peas (Caj:mioi cajan, ITW-17); Cowpea (Vigna sinensis, African red or Local); 

Tuber crop. Sweet Po1. t ([l'r)ceinea aLast.v, Negsale local variety); Maitic: 
(Manihot spp. , Local variety); Yam (lDioscor,,:i spp. , Alata white flesh, 
Cayeriensis yellnw fh 

Fruit trees. Avocado (Berse:t ninerica ria:, l,o:al variety); Mandarin (Citrus 
nobilis); Oranige (Citrus silnonsis, Sweet. orange) Mango (Mangifera indica, 
Local variety); Plant:.iri (Mus;s paradtisiwt, Bairmre mimiske, Baniane cochon); 
Papaya (Carics papaya, Local variely) 

Miscellaneous crops. Coffer' (Coffe.'n arnbica vnr. L pica, Catura); Vet.iver 
(Anal.herumriizaroi(les); Pirapple (Arianas sativus, local variety); 

Forage graisses. lehant /4i0O; (Perinset Napier grass; 
Guatemals grass (Trylsacum laxtim); Guinria grass (Panicrrri maximum); Pangola 

4Al48i'pir.i); 

http:prog'r.11
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grass (Digitaria decumbens); B3uffelgrass (Cenchrus ciliaris); 

Forage legumes. Brazilian alfalfa (Sty losanhes gracilis); Stylo Centro 
(Centrosema pubescens); Horse gram (Dolicho-: biflorus); Dolique; Rudzu 
(Pueraria phaseoloides); Velvet bean (Stizlobium deerigianum); 

Wood species. Se' the species listed under tiLe alley (:opping section. 

Intensive agronouic practices. To implement any of ihe above major 
interventions will take time ard a change in agrorni(; pra(tices. 'lhe project 
will rot recommend costly engineering works su(:h as (consruicting dry rock walls 
or digging deep contour tren(:hes. These acLiv it ies lIv,. ee in unrdetaken in the 
past and have met with very limited success. ir farmers are actively involved 
in these activities, the project should provide , hrni,:nd expertise in 
promoting vegetative terraces in conjunction with the;,, activities to further 
promote soil erosion control. The rock wall under :iking produces rio income and 
is very costly. The vegetative alternative methods are cheaper ind produce 
income. The emphasis will be placed on utilizing natural vegetation (crop, 
forage, and tree) as the principal soil erosion conit.rol intervention. In 
selecting a specific vegetation type, first consideration will be given to 
plants which have the ability to fix nitrogen and thus reduce the need to rely 
on the introduction of inorganic fertilizers for increase crop yields. 

The introduction of the alley farming Yori(:epL is riWt totally new to Haiti. It 
is already practiced t a limirted uxtint tinder v;rk)us narmes. 'rhe method will 
require mrere labor input from the farmer but the resulting beniefits will more 
than pay for the ndtilonral labor Lime. ''he lloidg 'orows will have to be trimmed 
(pruned) perhaps as much as 2 to 3 Limes pier 3w:wI, pruning maL.,rial will have 
to he placel mlong Lh,: hedgerows for etusion 'ntrol, )r : partial l(ad of 
prunings will have to be carried away as cut ar(d carry fodder. All these 
activities amount [o, (extra labor input.. 

The introduction of improved varieties will require a coireful appriach to: 
raintaining proper plant densi ty, correct. time of sowing an(d h:u'vesting, 

eliminating competirg weeds, timely applicatin i of ferii :ers (if reconmmended) 
and access to marketing outlets. 

The non tillage ciultivation system, conirmonly referred to as "No-Till", was 
considered in the light of the conditions encountered in the watershed basins. 
It wou ld not be appropriate at this time to in I.r'oie Ibis ,Q ncept because the 
complexity of the system requires intensive management, additional supervision 
from the Technical Assistince Leam, knowledge f ir' ipdes ared timing of 
application. It is costly and too sophisticated. 

The in TIOvtive farming aI)proiich su!.gested require s farmers ih,irii'itrau mrlore 
plant material into the soil and stop burning :rrp resi due. 'rThey will be 
instruicted on how to build vegetative contours ,o the level rnd iId rind 
maintain vegetative terraces. Where peasants are farminig swe.et. l)Aaites, 
manioc or yams on smll IIontour rniounrds, threy will be enuri(i.(raged to use arid 
place all plant material as mulc:h in the furrows (trenches) as a further 
measure of erosion con trol. Under a se:pernLu se tion, the exLension phase of 
this program is presented in detail including the me.ithods of imphenmientation. 

Site Specific Interventions. The cerin in s.hlt.iing intrventions were 
based upon the following conditions: (1) farmers rmrust he familiar with most of 
the varieties used in the rotation; (2) the progrnm should be easy lo implement 
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and maintain; (3) quick results are expected; (4) increasing soil fertility and
 
retention of available water; (5) preventing soil erosion; and (6) increasing
 
the farm income appreciably.
 

Rationale. The following were the guiding points in selection of rotations: 

(1) 	 All factors related to the physical characteristics of the soils including;
 
slopes, soil depth, w',l.cr r ic lion pol.eritial, soil Lype and elevation.
 

(2) 	 Available rainfall data. 

(3) 	 The opiruius of faririers, agr''rioiiists, resea rc ithrs, IVO represertatives and
 
individuals residirig itr thle P PMS watershed area.
 

(4) 	 Available data pertaining to the cropping history of the area including;
 
cropping rotations, crop preference by location and elevation, food
 
preferences, changes over time, market conditions and integration of
 
forestry and livestock.
 

(5) 	 Farmers' field methods were, observed arid the following were noted; method 
of seeding, spacing, cultivating, weeding, harvesting, transporting and
 
marketirig.
 

(6) 	 The introduction of innovations from the point of view of local customs. 

(7) 	 Visits to many nmrches to lok at crops being sold, how they are
 
transported to the miarket, which varieties are preferred and at what price
 
they are sold.
 

(8) 	 Alternative rotation metl( s, different cultural practices, introdutction of 
new varieties ard (:r, us, aritd possible! difficulties that may be ercountered
 
in the iil-phlmer tion .':ig(!.
 

Arriving at the bfst agronomic soluition for ii particular situation involves 
choosing among many alternatives of which more than one may be correct. Within 
a very small radius are a mtlltitude of crp[)ing itet.hods practiced by Irh 
peasants. TIre choice of cropppirg rmet.hods appear's to be based on many 
comp1licated external factors. The ultimnate goal of the propose.,d inte rverLtions 
is to slowly convert the hillsides to perennial cropping systems while 
obtaining satisfactory yields fr(r largely anrrniml :r())s in the interirri. 

Reclamation site. Field rio. I is e.-nvisioned iii the hills West of l,es Cayes 
before arriving at. Port Salut. 'The arci is ha,rrni and with the exception of an 
occasional field of cassava little else is grown. Vetiver is cultivated and 
marketed ne:arhIy. 'lh ;ie a is rendy for a nmijor rer lariin'tiorn prograt. P'easartIs 
who need cash will (:tiltivale t,,4iver under any con(litions so tHie crop niust be 
included in the recltimtior sclteitte. If not, they will still coritinue in their 
traditional ways, arid vtive r will rontr'ibute to. :trcelerated erosion of the 
soils. There are two cash c'rl, :rlrng with well managed, nrin-destructive 
vetiver cultivation: fuelvod aid poles along with fodder arnd pasture for 
livestock. The fields are riot capable of srpportring any high incoie artnual 
cash crop. The process of rebtiilding hals t star't fr,)m this point and in this 
case we see no other alternatives. With proji(:t init.erv',ntions these fields 
could possibly be used or :ce agniri as prodtcitive urits, while reconstituting 
soil fertility for the loing terri. 

A 
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+' '-	 'High' risk red u 'il it.Field 2 ise'ooae on a high ris esi
 
in he Platons area, n'ear the 'top of~the Acuil watrhd4 -A th., to3I ofs thde
basins dry 	 cost fnArte1o~o con Cwalls~ have been 	 erthejoates)edd 

crops, grown are' sweet ptatoe, ,casasavas, beani and. some' rn.ize Tis same ty-pe 
of situation ,can befound 1in Camp 'Perrin' orTosNnnteIso the roadto 

The,'intrsodu sChargieux. .iountes 
sop~etoarc produc 'nd stabilizi gtivity sri. 
'choice 'of spece ,,,s in 1 ealley !cropping a fytm e v~~I~dic~iVA~'o 

fixingk speciesu d elx these conditions.; The .soils arqj-potentia ly, acidic: but4 ~-"""~"~ 
tre"" is.. accrate Iiboraot-)' lir+. a' the 'speciesno 	 " '- ti preferred

ngihe crosi,proce
+#+:;#++;+
+{}':{#{:+;>m++.]"?# I;+ + } ++) ' t ei .n 'w as a+d f + 6f+ on"' to 

aid, or, if rv, 
,. 'woul~d, be''goodsubstitutes." Thee use .of'rSesbania in 'hedgerowvs is' untested. , p

t e beg+ 	 o + ?ti+,f to soilsnstbli are,a,.to ! ii:o ng',f elevation oo 'hih, 'Sesbania+++or Casuarina ,, 

- a-'-rchaoiceotfo indn 	 is' therefore not necessarily a goodmedgerows. ,The.Introduction a'pitleapple 
for, these acid ils. Therop has'potentini fr n high cash 

-5riicome., i Pinea'pple.will, be 'tsed a,,, a' veeaieare and iVtsAroot system as 

a, cr~op, may show -signs of--iron deficiency but'ta cnb 
corrected with the 'proper applications of inexpensive' micro-nu~rients. ''' ' 

Pineappleshave bee-n cultivated.by Hiiitians peasants and 'it'is not regarded as 
an exoti species.'' Th crop can be transported to thmarIket place with
 
minimumf bruising ahd spoilage. The 'mrket price is excellent and the potential

-gains outweigh the risk. Other, crops suggested fin the' rotation are improved'
 
varieties of standard 'annual -food crops and are, expected Lo do' very~well as'
 

'- companion crops, irn the nitrogen-fixing Leucaeria alley cropping system. 

hhieIo 	 of crop is~a logical choice '~ 

ffigh risk bluck Boil site. Jd No. 3 could be :6cat d in any :of the 
following areas; Les Anglais, Bonine Fin, Pond des Freries or Marcelline on the 

~ road to Jeiremie. 'The Bonine Fin sites near the hospital are rocky but generally
have god vegetative cover. These high risk black soils (Mollisols) are 

'~KA~ located in an area predominantly surrounded with slopes above 25%. The sites ~ 
Sare easily accessible and are ideally Iocated for the demonstration'of project 
interventions. These soils are basically fertile aindI have the potential to 

'wllha.o,.b.sacd.....clsey.les.h_ .4m apa.......t.i: c<ases))and - 7 .,:!
 ,n £some ::used6tip~i~di:)dia~amti~l0 	 erso pro, es s . + t-evana eme 	 thei?:Ai{
 

v,~1~~inaryobjectivon thease: soils :i~"stp and::+reverse' t~eoin'' 	 ' -
The introduction of papaya trees, and' of- improved'arieties of maize, black
 
beans'and sorghum will producIe good results.- Fruit trees and firewood species
 

"Will grow ,wellin the many ravincassociated with these sites. Because of the
 
- inherent ability of these soils to' produce good yields,- nriy number of different
 

crop, varieties could 'be introduced safely. The, choice'of copswas based on
 
+-., the, past, cro6ppinfg history of the~area and on potential :cash income. ,To further 

these .protect'soilsagainst further 'farming 'abuse, the projecthiwll.establish 

' 	 small bands 'of ' forage legumes or grass cover ne-xt to' the yam plantings. -' 
'Leucalna ,listake trees will be introduced as support fo the vine and as a 

Snitrogen ~comnpanion crop. 

Moderatec risk money maker site. Many of these' numb,bc 4 type sites are locat'ed 
on the roadfrfrom Cavaillon to Changieux- IAsile Typically these i..ites are 

-~medium risk black. soHi (Molisol),4 located oni s9ites that have 'a soil dphi 
,jexcess !of'50cm. an~d on 'slopes that are less than 25.Te0 sishaego1 ' 

water retention~ clipacity,:'+ ..........+ "+could+ +. +.i+ia > '+++++.,'+++on 	 any
.....m+ci; ++ ++ : t++++++++++ 
others in the project zone.- Our~concern"on' thesei 4sites~ is. to bring thie'.soil.--' --

,'+++ + andi++...... potentially, 'produce -higher yield% -thanA-4-'"'+++++ ++'+ 
'---j~'-" 

A- 7'+}7 :+ +7'1 a--

http:cultivated.by
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fertility level to its full potentinl ind introduce a crop rotation that is in 
c',)flCtit wiLi th: pr(iject eru',si(,ri ini tervention measures. Plantains and Papayas 
are ideally suited for plantirnr iii t lit srall r;:vinos irnd borders of t ,h fields. 
These sites art! de;tined Lo l),w te most profitable, but because of the present 
cost of yam planiting mateuril, t(, ret. reLurr is $1 40 less per year than site 
No.3 at the eond of year 20. The cost of yam Lubc.rs (planting seed) will drop 
considerably -wo the pr'ojoet.' i1; seed rmtultiplication program. If the 
project can ) rodtjce low c ost. plant.inig m:rateriill, Lh, se sites will generate the 
highiest yeal y cash ret.,i'r,. If yii plniirirg inmteriau cannot be produced at an 
affordable price, naize, e!:,rns fruit beblach 1n1d hreesincr'eased 
proportiorntely. 
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ANNEX (i ANIMAL HUSBANDRY ANALYSIS 

CONSTRAINTS. In order to illustrate the compl.xit.y of problems in.',olved in 
Animal husbandry :aLivilivs in Ilniti, it is useful t.o highlight the const.-nints 
that have been encountered by various livestock projecis and services. The 
constraints are riot listed in any particular order ,,r importance: 

(1) 	 Farmers not aware of nutritional requirellieilts of animals and are thus
 
reluctant. to invest ir balanced rations;
 

(2) 	 Indigenous goats often do not. product. enough milk for their kids; 

(3) 	 The major problem in livestock (and esp(:ially g at) production is lack of 
managamert; 

(4) Pxte nsion eduncatiorn is needed; 

(5) 	 Medicine for liver fluke control is difficult t" obtain and expensive; 

(6) 	 Farmers do not bring their' female anirals to stud stations Lo be bred 
as expected, an:d )ften allow the goats t) inbreed. 

(7) 	 Some projects have fWiled because they wer,, ',I reproducible by the Haitian 
small farmer and would have req"iired continued outside funding; 

(8) 	 The attitude that "no free breeding s,rvice r:an Ie of value" was 
encou ntered. 

(9) There is poor' dermnd for beef to be: exporLi, toa the US;
 

(1O)A high percentage of animals brought in for processing is condemned for,
 
diseases: formerly 30 per'mmiL of the hog cnrcasses. 

(ll)The nutritional quality of the pasture plants is unknown; 

(12)Experience 	 with goats revOeAled that pulmonary diseases, intestinal 
disorders, nnd par'asites were major problems; 

(13))Peopl are ot aware o thehenerfits of balnce( rations; 

(14)Foreign 	 exc hange is a con ,,t,'ainta.. All soybeart meal and most corn, as well 
as phosphorus ,ind other nutrient ddit.,s, are impor'ted; 

(15)Most go ats are not provided ndequate sal 

(16)Packs of feral dogs have been repo(rte( 16 kiloLts; 

(17)Ainong 	 diseases noted are sor'emotith (cx pee ia lly in the the Central Plateau), 
diarrhea, and srew--wor'm infet.iontis. 

(18)The 	 condition of cross-bred Brahuuuni cattle is less than desirable due to 
poor tualiLy of native pasture gri'asses. 

(19)Buckets 	 given to keep water in pens for goaLs were often taken for personal 
use; 
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(20)Cut-and-carry feeding systems are not regularly practiced, and tethering is 
used instead. There is varying agreement among local farmers as to what 
constitutes good feed, not only with respect to wild forage plants but also 
for sugar-cane tops, and rice bran and hulls. Feed is often put on the 
ground rather than in the specially constructed feeders. Penis are not kept 
especially clean; 

(24)Goat producers do not seem to be able to detect when their does are in 
heat, so the breeding program utilizing a central Nubian buck is not 
working well. 

(22)There 	 is a lack of available ringeland on the small island, due to its high 
human population density nri(l physical landscape; 

(23)The 	 small size and dispersed rtiaur,, of the average peasanit. family 
landholding impose additional constraints. The level of production is not 
adequate for irvestmert in livestock. The uncertlainty of land tenure does 
not generally promote land resource improveme nt practic(',s such as planting 
better forage plants. Third, the com)inrtior of a large nitinber of small 
farms and the small nunber )f anirmals k(ept per farm poses severe problems 
for any co;I-effecl.ive inipit dflivery s'st.rri, s :h as regular veterinary 
services, diste ihbti,.n of prinoessed feeds or nutritional supplements. 

(21l)The short. inv%,simenti 'rtcpital 	 sourcesagt. of i from publi" or" private that is 
available i acceptable :cr((iL I.erms, especially fo-r" the small farmer, is 
likely to hinder aniy ,,jarti;imi intk) mo(lern livest.ock technologies requiring 
capital i,,lyestrueimi ts. 

(25)The 	 virtual absence of a )hysicil infriastrue'turn, in rural Ilaiti, most 
notably serviceabk: -iocoiiary ronds and convenient water supplies, is a 
major limiLig factor .',livestock developmrerif. 

(26)The need to generate export. cormodities for foreign exchange imposes 
another n-(ristrairit. on ihe! dihvelopment of a laitian livestock industry. 
Since there is a ready interniational marke . for many of the agricultural 
by-prodi' l.spr(odue:dcl in !lJiJ (e.g., soybean oil meal, molasses, wheat 
bran, and cototoseed meal), theso im)or trit. inrgredients used in balanc:ed 
livestock ration.,; nin genoer;elly rn vilnrble at. i reasonable (-ost to all but 
the larger arid r)re effi,-iatiji, livestock producers. 

(27)The fact that. ;oor peopl(, rIil. conisume subs tan Lial quantities of animal 
products simply because they are too (oxpensive is perceived as a long-term 
constraint that will remnii until either Ithe llaitian ecomiomy grows to the 
point where r'-iiral per() pI I aorv e adequate disposible income to purchase these 
products, thus c're: tii ;gio-,l idwirind ;,)rtirir substantial export market 
develops. 

,(28)The 	 absence of 0 (,,Hipr h (r!si% e livestock sribserbtir plan and of anry 
coordinml.,d SArt ion p)rogram in Lhe count.ry is certainly counterproductive. 
This lri:k i:sex(!mplified by the unwillirnress or incalicity of the 
appropriate authorit.ies eve.n to collecA, and ,nalyze basic livest.ock
 
rlhniog.. [)Ipi(' (d:1la.
 

(29)The absolute lank of ,,rsiri l for livestock research, training, and 
extension work, coml')iried( with very po:)or ariral h.llh services thrioughout 
the country, is recogrni izeI is i rri:jor" ronblock. Explicit exramples include 

http:count.ry


Targetted Watershed Management (521 0191) 	 I:age G 3 

the high incidence of poultry loss to Newcastle's Disease, and the 
necessity of e radicating the entire swine siptilnILion because disease 
detecton and quarantine procedures were completely non-functional. fn a 

country the size of Ilaiti, this situation is diffictnlt to exptalil 
rationally. 

(30)The 	 strong role played hy private ngencies it,the irc!a of livestock 
development. .can be considered as an impedi Pr t to a ,.oordiriated national 
livestock prog'arii. Although these group:; (hfiitikily have the ability to 
implement at the local level, their technical !xpertise is often inferior; 
their disparate activities do riot assist in naLi.)iml coordination; arid many 
are either riot financially viable or riot desigred for long-Lor'uiii -ontinuity. 

RATONALE AND APPROACI TI') I VESTOCK DIVIfI'MLEINT 

Essentially, grazing land management and soil conservation are complementary 
activities as long as two potential impacts are av,lided. The first is 
overgrazing. When this occurs, the protetive gro ind coer is removed , the 
force of rainfall striking bare soil physically dislodges particles, and 
there are rio surface plants or litter, or even residual rootLs, to-( prevent the 
soil from being washed away. Within the targeted watersheds, however, with 
some exceptions, the combinaton of sufficient ;iriu :] p rec ipitntion, 
predominantly porerinial plants, grmsses, and lowherbaceotis graiay 
numbers of animals has du:Lterred overgra.',.ing. 

The 	second harmful imtpct of grazing on -:,il (,ilsi:It in is thc. 
possibility that. frmoe-ranging animals will ca'luse fr.lils that :r! t. to 
channel surfpce runoff and proiiote gully erosion. This can be especially 
detrimental on steep slopes. Again, within the t.rg(ted watersheds, the 
low stocking rate, together with the prn('ti(e of let Ierirng ivestock 
rather than allowing th.em to roam freely, has effectively precluded this 
problem.
 

Livestock husbandry within the project a reai is ce rti ly crom pILible wit.h the 
primary goals of the project, to achieve soil arid c: servati,n-ar without 
reducing the current level of agricultural productivity. Iri this respect, 
there is reason for optimism. Not only car c urrerit I p roducL triori bc maintained, 
but it can be sibstarit inly augmented. lricr asw ni mal production can be 
achieved simply by improved nutritional reginies throughiut the anirual cycle, 
and by basic animal health pr'actices. Artimiil trition can be improved by 
better coordinating the use of available wild forage plan ts andrlocal 
agricultural resid ues. As arm examplo, 'cittir,.ri aird ('onserving the wild grass 
either as hay or silage when it is abundant for later use during the dry 
seasons would produce a major improvi'nir nt ira:triirlwil nutriti m. 

Simple arid inexpensive animal healLh measurts, sr ch as t.rent.ments for internal 
and external par'asi tes, woUld certainly irnopri'e prodtc t ion , without necessarily 
entailing more animals. An animal that. is not unid ernourished for two months of 
the year, and that. does not have to con frld wit.hb debiliiitLing dis.ases, will 
reach a marketable size faster and be sold, and :niot er, younger, animal will 
be purchased to replace it. If ore l()(ls afh ead t, lm possibility of such 
practices as plan ting forage crop roiws ).,comservt'e S te p slopes anid increase 

available forage, one can envision iicreased s toc king rates as well. The main 

question is how to design a viable progranI that can both protect the watershed 
and promote livestock production. 

http:cittir,.ri
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GUIDELINES FOR LIVESTOCK DEVELOPMENT. 

The peasant household is the basic livestock production unit. The inventory 
of animals per household is very small, and, although riot every household 
owns animals, marny nor-ovners are engaged in animal caretaking arrangements. 
Most animals are tended individually, arid "herds" are riot encountered outside 
a very few PV cooperative establishments or commercial enterprises such as 
dairy herds. Pastur'e or rangeland r'elegated solely or primarily to livestock 
grazing is virtually nonexistent in the targeted watersheds. Instead, there 
is a complex system for feeding livestock, which involves tethering along 
paths and olher noricultivated iir'eas; cut and carry of native forage plants, 
and use of crop residues, either by grazing in the field after, harvest or by 
cut and carry. Most areas appearing as pristiire or rangeland are fields in 
between plantings of crops. This short-terrn fallow is usually a period of 
only a few months. 

The small farriter livestock holder has developed an intricate system 
of agr'icult.ure which, in his viewporint arid experience, is the best 
insurance for reet in.g the foodta(i cash needIs ofi" his household. Due to 
the extremely small amorntit of land available L.o the averlge farmner, ther'e 
is little margirn for er-rol' nl(I r'isi-t king. Production of various crops 
is the first. priorit y for both land use and labor allocation, and 
livestock assumies a secmidiry flIre. It is therefore unrealistic to 
recolrirruend r'eioving sizable, ar-e s of Iand from agricultural crop pi'oduction 
in order to establish grzing areas, even though this might be the best. 
resource use. At t.he household level, the vast majority of peasants do 
not have t. hi nd to illo:ate solely for grazing; at communityad ,: mte the 
level, the cornplexity of !.. ;l 1,,ci r aiid system be major! - l rtse would a 
obstacle to ove rcomne. !"vri on "state-" nrid.s, a wholesale decree 
transferring land lt-orig would peasants theirinto) cireas deprive of 
subsistence base. 

If it, could he d oionstrilted Lht sortie of these iiargirial lands could produce 
gr'enter returns to the reasarit fariiieir under livestock pr'oduction than under 
subsistence crops, it might be prssiil t prr(iote it land-use charnge. lhiwevel, 
it. would he i reasoutblo for th, )(asant to aitteirpt. this transition without the 
assurarice that. he will not hav, tJ) aibsorlb the shorl-- or urid-ter-ii risks. Nor 
(an he assui(. .he raid-terir r'isks sruch ;is disease or falling market. prices. 
l,'acing such risks, h(! will riridoiltedly elc t1 to continue current practices. 
There is also gri;at dangfer thai in establishing a land-use change, the small 
farmer will be forced out b %7:t ,rmbirclrrt f statle decrees and wealthier 
individuals or groups %whocan cifford to invest. in such an operation. 

The ultimate success of the pr'ojeut will be determiined by the true adoption of 
appropriate technology at. the sniall farmer level, and riot simply by temporary 
compliance diring the life (f' thf. project, whon atdiltional nrtoney arid support 
are availablr.. )ractices that. nr,, 1)erceived, either intuitively or' from 
demonstrations, to be of direct bertefit. and ec(momically feasible t() the 
individual peasant will probably he adopted. This realization is crucial if 
one considers that even over it t.n-yerrr p-riod, only a small perce ntage of the 
entire water'shed can be actually imptet,d. Thu s the long-term success will 
depend on transfer of t.he teehr oh gy from persant to Weasant. 

If the technology tr'ansfer is to b made at the peasant level, one must 
u.nderstand whiy he does things the way he does, and what criteria are used 

in his decision-making. The new technology must fit into this system. A 
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as 

hay or silage, for instance) must take into consideration the availability 

of labor at the required time. 

critical aspect of any additinal work task (cutting and storing forage 

Land tenure and use relationships are an iniprx'tant conit.roiling fac'tor in the 

peasant farming and animal husbandry strategy. It wili be necessarv Lo define 

these relationships and to understand how they affcli. decisions regarding the 

suggested technological interventions. 

One of the major advantages of working within the Haitian livestock sector is 

that people want. to have animals. Whether or not, the "walking bank account" 

concept is economic(ally sound might miake a wfr lhy aciideri Vi debate, but it is 

currently an integral aspect. of the peasanrt economy. The strong [r)c.fereiice for 

animals will surely be a useful focal point for techrnology transfer. 

EXTANT LIVESTOCK MANAGEMENT IN THE WATERSIEDS 

Types of animals held. In typical llitian peasant. sirvivni strategy, t he small
 

farmer maintains as wide a diversity of livestock as possible. I,ivestock types
 
dairy cattle; goats
currently available in the targeted aren inc to (hebeef Fnd 

and sheep; horses, mules, arid donkeys; assorted poultry; arid rabbits. Swine, a 

former favorite of the laitian fa±rmler, were i dicated the asdr froir country a
 

result of an African Swine Fever cpidemic, boll. t an iritensiV e re population effort
 

is well under way. Numerous Srecon dnry Multi1,1ication Centers are established
 

within the project area and the pr,)g,:ny of these animals are now beginning to
 

reach individual peasant farers.
 

Although diversification is the general rile, therc is 	 a variety of husbandry 
another can be dictated byspecialties. Preferences for 0, type of stock over 


financial resources, success in former husbaridr y ;nde;lvi rs, :i ceoss to animals,
 

and other factors. Specialties inchide, for example, the use of horses, mules,
 

or donkeys if the owner is engaged in various ru rcd transport. activities.
 

With respect. to livestock breeds, the litian a ininis are it unique melange that
 

has evolved over time from a combination of introduced stock and the natural
 

selection of the Flati:i enviroitlmeri . and livcsxAtck rinamigrment system. The
 
goats is indeed
appelation of "Creole" varieties for both cattle arid 

rixni bex of pure-bred anid cross-bredappropriate. There are also an inrportarnt 
aexotic stock in the country. These include Zebu (Bos indicus) as well as 


variety of dairy breeds, including Holstein, Jersey, and Brown Swiss. Alpine
 

and Nubian are the preferred exotic goat. stock.
 

The absernte! of reliable livestock statistics in lHaitiNumber of animals held. 
is well known. For, this report, and the projections of the benefits and costs 

of the recommended implemertatior, wiverige livest.ock holdings are based on 1982 
are derived from the Department ofcensus data. Specifically, the numbers 


immed in tel y toi the west, otf the proposed project area.
Grande-Anse, which lies 

These data are presented in Table 1. 'Tabl, 2 gives the r'esults of a survey
 

IUsing the G(raide-Arise census
conducted in Dubreuil in the Cayes Plain basin. 


data and assuming a total riumber of households in the target.ed watershed of
 

75,000, from a total population estinate of 375,000, 'Tablhle 3 presents the total
 

estimated population of livestock for the project area.
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TABLE I 
LIVESTOCK STATISTICS FOR THE DEPARTMENT OF GRANDE-ANSE, 1982
 

TYPE OF ANIMAL NUMBER SIBTOTAL AVG/HOUSEHOLD* 

Cows 
Bulls 
Subtotal. adult bovines 

14,705 
44,371 

59,076 .67 

Goats (male) 	 45,385 
Goats (female) 101,689
 
Total Caprines 147,074
 
Estimated No. Adults 51,4761 .58
 

Sheep (adult.) 2,401 .03 
Sheep (young) 4,530 
Total Sheep 6,931 

Horses 16,000 
Mules 9,579 
Donkeys 10,062 
Tota! Eq i nes 	 35,641 .25 

22,4542stimated Total Adults 

Combined Pou It ry 359,590 	 4.07 

*Total number of households = 88,431 

'No distinction was made in the census report between adult and subadult 
goats. Sheep were so enumerated, and only 35% were classified as adult. 
This same percentage figure was used to estimate tho number of adult goats. 

2Equines were alsornot diffeper tiated by age class. An estimate was derived 

from the bovine age distribution, in which 63% were adult. 
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TABLE 2 

LIVESTOCK HOLDINGS PEI HOTJSIEIIOLI)* FOR DUBREUIL 

TYPE OF ANIMAL NUMBER 	 AVG/IIOUSEIIOL!) 

35 	 0.51Cattle 
34 	 0.50Goats 


Sheep 38 0.56
 

16 	 0.24Equines 

1.94
Poultry 	 132 

0.94
64
Rabb its 


from .. Jaffe (1985).* The number of households is 68. The data are 

TABLE :3 
NUMBERS IN THE TARGETED WATERSHEDSESTIMATED LIVESTOCV 

ESTIMATED NO. ESTIMATED NO. OF 

TYPE OF ANIMAL OF ADULT ANIMALS ANIMAL UNITS (UBTs) 

50,250 50,250Cattle 

Goats 	 4:3,500 8,700 *
 

Sheep 2,250 450 *
 

Equines 18,750 818750
 

78,150
Total Animal Units 


*Five sheep or goats are equivalent to Animal Unit. 

of the total area involved--If these numbers are considered in terms 

Animal units per
approximately 110,000 hectares--the stocking rate is .71 


hectare.
 

Systems for the 	control or livestock. 

average farmer maintains a small inventory of 
(1) Tethering. 	 Because the 

of
animals, 	 he is able to devote a considerble amount of time p!r' head 

result of limited landholdings and substantiallivestock. As a 
of animals

penalties for trespassing onto neighboring lands, tethering 

is the prevalent system of confinement. Although some reports claim 

sevyeral times a day, movements are morethat the animal is moved 
the per'son to the animal. If the

probably related to the proximity of 
several times. If

animal is kept near the house, it might well be moved 
bedistant field, it will more likely

it is tethered along a path to a 
to the field arid 	 brought. back to the compolirid toward the

tied on the way 
end of the workday. Ir addition, the loiger the rope, the less 

animal must. bo moved. Waterring of livestock is generally
frequently the 


moves.
accomplished during these 

of husbandry can be beneficially e': ploited in
This intensive system 
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management improvement programs. If, for example, stock handlers are 
better trained to observe when females are ready to breed, or are due to 
parturate and should be closely watched for possible complications, or, to 
recognize certain maladies, this habit of personal daily atlention to 
each animal will be a substantial advantage. The major disadvantages of 
the tethering system is the oc.casional loss of an animal by strangulation 
or broken neck, the infrequest access to water, and sometimes the poor 
quality of feed within reach. 

(2) 	 Free-ranging. Occasionally goat. and sheep can be observed running free. 
Considering the penalties that can he imposed for damaging neighbors' 
crops, this is not a frequent sight. Some individual animals do exhibit 
tendencies not to roam wid(ly and stay near the compound, and it is 
suspected that these are th,, ones seen running free. It is quite likely, 
too, that at certain seasons when native forage is abundant or crop 
residues are available in fields between plantings damage to agricultural 
crops is rare. No cattle were observed to be free ranging in the project 
area, possibly due to the val ,'e of these animals. All classes of poultry 
were commonly seen free ranging. 

(3) 	 Yokes. Goats and sheep (cart often be seen fitted with triangular wooden 
neck yokes, in and around villages. This allows them to forage freely 
along roads and other areas, but prev(.ents them from entering fenced garden 
or field plots. 

(4) 	 Herding. This method was noted in some reports, but was not observed in 
the targeted watersheds. There are no major livestock owners in the upland 
areas, and no form of comirinrity herd seems to exist. 

Commercial operations. Wit.hin the project area are several examples of 
capital-intensive operation . These include several small dairy farms arid 
least one irrigated pasture. These operat.iors are invariably situated in 
the Cayes Plains area aid are rtd lirectly germane to the task of 
protecting the soil arid water resources of the steep slope, upland areas. 

Small farmer participation in anirmal husbandry. There appears to be no 
separation of livestock ownership or husbandry in the small farmer household. 
Animals can be owned by eithe:r men or women, and are cared for in various 
combinations by men, women, andl children. Although women do riot lead animals, 
they probably participate in cut-and-carry feeding practices. 

There are people who hire out. l trek animals long distances to markets such as 
Port-au-Prince. Others, who do riot own livestock or who have the time but riot 
the capital to invest in additional animals, may enter into a sharecropping 
arrangement with a livestock owner. In this arrangerent, the sharecropper 
tends the animal, moving it to forage sites and water, in exchange for a 
portion of the profits when sold, around 50 per cent or for the second 
offspring produced. In the case of cattle, this would require a minimum of 
five years. This fact is significant, because it reveals that livestock 
activities can be viewed as long-term investmernts. 

Breeding programs. LAvestock breeding in hlaiti, with the exception of the 
major swine and goat improvement programs, is one of the significant weak links 
in the overall production system. Breeding systems can be divided into three 
categories. 
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(1) Traditional mating and election. Traditional breeding practices display a 
considerable degree of ignorance. Many farmers eithfer do not recognize 
when animals are in heat, or do riot take special steps to it.sure that they 

are bred; virtually no castration is practiced; deliberate weaning to 

recycle females is not practiced; arid in breeding oc!c:i-. fiequently. 

Certainly not all small farmer breeding rand ,(,1chti(in cii.eria are 

haphazard. Discussions wit.h, several men l the Chant-d market revealed 
that there ia soleclion for size, certain oI.hewr con for natiori traits, and 
even the quality of offspring produced Ai:g,..! !Ihe sanie time, 

however, personal preferences for such tr its ;1s hair color were also 

mentioned. Thus, since only a Iiinited tiumber ( f tr:its (-'n be( selected for, 

in a specific breeding prograim, and riot all traits are compatible, it is 

unlikely thiat any beneficial progress is he ing nchieved. lt~urthermore, 
culling is not practiced according to progressive breed improvement 
techniques, but more likely as a result of short- arid mid-term economic 

necessities. 

Although this is all area where substantial umnpr.rrents can be made, at 

least at the local level, over the long term, an essential prerequisite to 

implementing any specific program will be a better ,Inderstanding of the 

criteria and exigencies that are preserit.ly iii operation. 

(2) 	 hnproved bre..d stud services. Ncrmier,)iis et.Lr niza tfions urwinta in one or more 

studs of exotic breeds, incltuding ' ebtu, lohd.t in, Brown Swiss, and other 

beef and ditiry breeds e f enattlIet. Alpine and Nubian seem to Ie the common 

introduced goat breds. 

A typical ope ration consists of a PVO coopera tive unit tHim hts a stud bill 

at a central location, to which members can bring their co)w to be bred. 

Since no systeimratic records of progeny perf'i mance could be fourid, an 
riot 	 possible. It isevaluation of the real benefit from these prograrns is 

reasonable to assutrue, however, Ihat even if gnri etically superior 

capabilities are being transmitted, the characI.eristically poor nutritional 

regime would preclude substanti:iI txpressiorn. It is recommerided that the 

organizations concerned institute a program to record substantive dal.a that 

can be used to evaluafe the prograus. Ear-tigging of the femrale and 

offspring, together with period height and girth measurements and general 

observations on the next generation prodircId would consLittfl a minimal 

program. It would probably be necessary L.o provide :i modest incentive such 

as veterinary treatments for the farier Lfohring his animals hack for 

subsequent measurement.s arid ear-tnggirig:. 

(3) 	 Major animal improvement programs - The Swirie lRpopulation and Winrock Goat. 

two major breedinig prw grams well established inImprovement Projects a'e 
Haiti. The swine program is literally repolpulilting the coultry with 

crossbred US-origin hogs. It includes identification (ear notching) and 

dispersed breeding programs for multiple ge-rierations, if projc: guidelines 

The 	 Winrock Goat Project, based in the Central Plateau, isare followed. 
primarily producing crossbred l)tucks for dishtibu' i t . if. is less clear 

what long-term breeding program is plari ne cricf. lie bucks leave the 

than 100 animals InhVe: bee disseminated.production farm. Fewer 

Management of the new swine. As long as the rn'population project ex.ercises
 

control of the distribution via the Secondary Mil.iplication Centers, such
 

management features as cement floor' confinemeit houses, balanced rations
 

http:preserit.ly


T:igetted Watershed Management (521 0191) ['age G- 10 

composed of local foodstuffs plus necessary additives, and planned breeding 
will be evident. Once the swine have repopulated sufficiently to appear on the 
local market, marinag-emeat practir:es are unpredictable, but one can assume that 
those who can afford the improved system or part. of it will adopt it; others 
will revert to more traditional pI'rtices. 

Livestock marketing practices. The vast majority of all animals and animal 
products produced eventually are .01h1 for cash or transferred under 
sharecropping arrangements. Meat from all animals, even rabbits and 
chickens, is rarely consumed by the producer. Milk from lac tating cows is 
occasionally used, but goats in the Cayes region reportedly were not milked. 
livestock of all types are used is it depository for available funds, arid 
possibly even as it method ,)f :ccririg limited interest. (i.e., growth). Animal 
holdings are not static, anid soic individuals engage in active buying and 
selling. 

Chantal, in the Acul watershed, is a major animal market, receiving animals 
from as far away as Les Anglais. Prom Les Cayes, animals riot kept in the 
locality are gererally sent. to Port-au-rince. Live animals are shipped by 
vehicle or trekked the entire dist.ance. Some carcasses are shipped via 
refrigerated truck. 

Effect of tether grazing on forge resources. Tethering of individual 
the in, sec smallanimals is grazing systen )st. conlmo y s by the typical farmer. 

Under the conditions of low lr:i:u;I irnvert.ory and small landholdings, and 
considering the abserce )f si za bI, rarigelarid areas or comm unity herds, it is 
a reasonably ;i:i:t,.rl systmn. 

The entire Frge rdiing however, more.eihr grazing :trid rfe, systen, is complex 
than simply staking out an aniiuual. ft. changes throughout the annual cycle 
depending on native forage suppies, resid ual crop and weeds in fields following 
harvest, and other crop by - rictIs arid residuals available for cut and carry. 
The precise p;it.terrt followed b) a py;titicular farmer with his livestock will 
vary according to the a:mrouurit. If land he faris o)r has access to; the particular 
cropping and harvesting schedulo ie is following for that year; the general 
density of neighboring households, farms, and livestock; the precipitation 
pattern for the year; and the roistirer-holding clipicity of the soils. 

Most areas within the targeted waltersheds, (with the exception of the lower Les 
Anglais region), rec(eive sufficient. rairfall eich year to allow essentially 
continuous growth of herbaceois plants so long as the soil can provide water. 
The tethering system promotes irwr, rorn 1e te ,itilizaton of the forage because 
the animal is forced to consume all within its reach rather than selecting 
preferred and more palatable species. This was regularly observed in the 
field. 

This uniform utilization, as opposed to selective feeding, has no doubt been 
instrumental in maintaining the forage resources in good condition, at least 
as far as impacted by grazing (as opposed to farming, burning, and other land
use practices). Under unifnrnit utilization, favorite species are not overused, 
which eventually would lead to a decrease in their density. This is good 
forage manageienit. The facti.thl, the area is not overstocked obviously 
contributes to [he sat.isfactory cor dition of [he range r,: well. In an effort 
further to verify this observaJioij, inquiries were made, of local farmers as to 
whether better or different grassews used to be present. The negative replies 
suggest that preferred species ire not. decreasing, :rd I[he for:ge resources 

http:i:i:t,.rl
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it. is possible that are in a stable tryend. In spite of this fa or Vbh'rviw, 
made just after 

some areas are overused. Field visits during this study were 

season, when most native species were growing well. Nevertheless,the rainy 
areas are riot exte.nsive 1ri are the exceptions. It,

it is felt that overused 
resourres,

is also believed that there is good potential for' improving f,'age 

if bett.,r ypes of grass ind leguines are in troduced.particularly 

animal nutrition. (,rier:l livestoc+,
Effect of the rornging syste or, 

a rid constitutes perhaps thewatursheds is inadeq uatnutrition in the targeted 
for two 

most limiting factor tO livestock pitriction. This situaiion exists 
are not. es pecially nutritious,reasons. First, the native forage Sl e (i(es 

which is typical (of many tropical se;ttings. Seconr1d, milost the crop residue is 

too dry a sLate (essentially straw), which substaritially reduces its
fed in 
nutritive value. 

loss; in livstock during the
In addition, farnimers accept a tempormy weight 

to February rather tli'rt practice bett.er mrinagement
dry season from December 

Sh ntan a.!iti(, a]thotigh it
alto r natives, such as planting grass strips. 

to the anijin:il, especiallyto the farmer, is detrinii tatmight seem reasorAble 

is a pregrant femile. The pract:ice of storing fortage as i;i3' f,,:" the dry


if it 
observed or reported. One particular :idvaril;ige, ,)f the tether 

season was not 
Frtee- rangirig

grazing system is the iinai sal distanice traveted by ti, iariimi. 

(lay simply to provide sufficient. energy


animals require additional feu.,d each 


for movements. Another ndvaniige of the rtl'l;ry rmoved ,,thor stake, when
 

or , used pastire, is the 
compared to c(rral situation bi).r":tieL,.
 

for disease or interrll p ir:.t ' t'risinlissiori.
reduced opportunity 

of free access to water is anothe'r irajor liiitat.ion mi aniintal production.
Lack 

In some ii rens that actually have availabhi( water (o.g., it stream) access can
 

well be tied as little

be restricted by tether grazing. Thus, ari nnimal might 

as five meters away from an accessible wtater stipply and yet be allowod to 
is not locally available

drink only when being moved. In areas where water 

the tether system has little impict. 

AS IEEDSTU"FFS.BY-PRODUCTl S AVAILABLEAGRICUI,TURAI, RESIDUES AND 

and by-products is produliced
A reasonably wi(1e variety of agricnlt ural residues 

of

in Haiti. Many of these potential foedst.uffs, nutritious in trn'ns 


digestible energy (i.e., ci rbohydrates), prot.eini, and importnnit eniitts such
 

as calcium or phosphorus, can make significanit cont.ributin s toward more
 

rations. In n sore practical senise, h(wove r', the expenso

balanced livestock 

some of these products from pr()c,.essing
and difficulty of transporting 

of he
to the rural farmer, especially to the hillside farmers

facilities 
that these products be separ'atd inti two

targeted watersheds, dictate 
and by-pr'oducts, antid agro-iridustrial

categories: on-far,, agricultural residues 

by-products. 

fnrins. The 
Crop residues arid agricultural by-proodutsnavanible ort snnill 

typical
residues arid by-products of agricultural crops grown (,n or r l t.he 


lliost. rcadily available r;tjilrnt (if arrillial
 
small farm obviously constitute the 


Furthermore, those pr)ducts

feedstuffs besides natural forage plants. 

.heltirrie to li;r'vest. themi.
do not cost the farmer anything oither thoiiusually 

the dried aerial portions (stems
For the most part, these mater'ials include 

peas,as sorgrhoili, variois hearts iand 
and leaves) of such prevalent crops corn, 

tuber' c'op residues 
sweet arid starch potatoes. Certain fruit arid

manioc, and 
arid leaves :-rt )eels, are alsoand wastes, such its citrus rifnds banana 



Targetted Watershed Management (521 0191) 	 Page G- 12 

available. One product that appears to be underutilized in many areas is the 
green tops of sugarcane. The following list summarizes the on-farm by
products available and their value as livestock feedstuffs. 

I ) Stover, haulms, and leaves. lesid u from harvested plants, such as corn, 

sorghum, and beans. lJsuall y low in both d]igestible nutrients (40-55%) and] 

protein (2-1%). These materials, fed ahi(ne, provide only a low 

maintenance ration for, rtimirnants and are virltually useless for 

monogasl rics. If cornirined with protelin supplhiermets or snmll amounts of 

molasses or urea, these residues can form good roughage base for 

ruminants. 

(2) 	 Fruit and tuber byproducts. Bananas, plantain, yam, sweet potato, 

cassava, citrus and similar by-products are acceptable feeds for cattle 

and swine, bt, provide only medin ni-lto-low feeding value (mostly as 

carbohydrate soiurce) if unsupplemented. 

(3) 	 Brans, meals, and cracked grnin residues. Produc:ts of household 

processing or' village-based mills, these are the most valuable feed 

supplements avaiilable to the small fa rimer, providing excellent digestible 

protein and nutrienit profil's. Since only small quantities are available, 

the most efFicient use would he as short-term fattening rations for 

poultry or swi re, or lacta tion rations for, ca t.tle. 

(4) Sugarcnne tops. (3ood ingredient for silage, but considerable quantities 

are destroyed when caitie residtiies are burned. 

(5) 	 Poultry I( niomical ,vt, in stiir,'i vainlable the small farmer.litter. 	 v r e' to 

(6) 	 Citrus pulp nnd rind. .S,,itaIAh roughage material. 

Although the majority of Ih, se vrp residues is currently being utilized, 

these materials still constiute a major rcsourr:e that can be improved as 

livestock feedstuffs. For ex i l,',corn stalks, if ensilaged, are slightly 

more nutritious and substa ii:uly more (igestible than if fed in a dried 
state. Many of these materials (':n he fed in different com bi na Lions than aret 
presently being used in order .o provid, somewhat more balanced rations. 

Agroindustrial by-products. Mairry of the byproducts of laiti's agricultural 

industry wou1(l provi de excelh li yivestock feed materials. There are two 

reasons why these feedsLiiffs m:iri be considered essentially unavailable to the 

small farmer of tihe targeted watersheds. The first is that the majority of 
these materials are derived from processing mills and plants in Port-au-

Prince. The second is that many of these pro(Jurt s can be exported to world 

markets as :a sou rce of for'-'igr -,r:hange. The ri,-tresult is thal. the c(ost is 

prohibitive to the small farmier. A summary listing of the major agr'o
industrial by-products is presenlted Ihelow. Table '1 provides a 1983 estimate 

of the quan tities produced annually in Haiti. Even though these materials are 

essentinlly ii riaxvilable at prset to( the sll farmer, it may be feasible 

to develop certaini concentrated feedstu ffs required to balance rations and 

de%'ise distribhi ,ili system. 

(1) 	Wheat Mill Peed. A r,'mini nation of illwheat by-piriducts: wheat bran, 
. ,:'.,. , 111iddliiig anid shorts. An excelllent q nality product, but 

subjuct t:, nut rienit tns in hot. wenther if producers do nl have proper 

storage facilities. 
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(2) 	 Rice Bran. Also c'o,,i birut.ior of nil pr'ocessir)g by-prod ni¢s,. Pcquse of 

a high oil content, it must be limited to 10 perc:ent. of swine r-atiocs.
 

The product also turns rancid c,,sily in ] i:-: ,tifiutll f -t.
 

(3) 	 (oLtLonsendMe l. Availability f tic'twttLs with , ol.hIn prd icd ti.L !;. In 

general of poc)) quality; it. has a 30-35 perve)t crud, pr,ji; c'roint, 

high fiber aid fat (:ontert; ;nl s) c iitirs hi.hic lvels of t(xi: g "s'p(;J 

and aflatoxins. 

(4) 	 Peanut meal. Otly smmll quartiLits arec producd in Haiti; considered to 

he very low quality due t) aflatoxins. 

(5) 	 Soybean mefl. Excellent feed supijph.i,'iitt, with 1 lvp'c'unt crtde protein,
 

produced in Haiti is exported for foreign exchange.
but 	 the majority 

economicil, erer'gy s 	 irr':,, cit geneeally exported 'or(6) 	 Molasses. Good, 

foreign OXechrnge or used in) te ru1 iridilstry.
 

(7) 	 Bagasse. Good, bulk roughag, which is widely nvailuihle hut generally not 

utilized. 

(8) 	 l3rewer's grain. Protein sourre. 

(9) 	 Poultry and Large Animal Offal. t twri bio--fermiented, can be used in
 
concer t.rutLes.
feedlots to reduce tne cost of 

not. see m to h( us(.d in Hniti.(10)Cacao Pod Waste. Does 

(II) 	Coffee ttulls and Pulp. Does riot. seemri to ti be used in Haiti. 

and high quiality (38-40 percent Ca).(12)Limentone. Abundant 

TABLE .1 

ESTIMATED QIJANTITIES OF FEEI)STIUFFS AVAILABLE IN IAITI '1982) 

Es t i Dm tned 
Feedstuff Ouantity Available Iocation 

(metric tons per year) 

au -PrinceWheat Mi llirgs 35,000 	 Port 
Art ilgaiiW Val] .y10,000Rive Bran 

Port - au- Princi,15,000Molasses 
80,000 	 Port au--PrincSoybean Men I 


500 
 Port- u Print,.Cottons eed Meal 
Many sites20, 00(Citrus Hinds 

100 	 'c,rt au-PrinceBrewery Wastes 
P)rt Dauph i n I/JacmeCake 	 unkrnownSunflower 

30,000 	 Cap HaitienWet 	 Cocoa Pods 
Man v S i t esSugarcane Bagasse arid op unknown 

I nlproved nuL ritii of livestock
Nutritional Values of 	Available Peedtuffn. 

is c(entrtal tri the success of the
through the design of Uetter feeding ritions 

of this pr,oje.t.. Since the availability oif feedstuffslivestock component 



Targetted Watershed Management (521 0191) 	 Page G14 

changes considerably thr'oughotit the year, annd to a lesser extent with 
different geographical settings even within the project area, this will entail 
"n innovtive and coordinnted jiuggling act. The' objerts to he juggled include 
natural forage plants + improved forage .grasses and legumes + local farm crop 
residues + conserved feedstuffs (hay or silage) + e sstritinl nufriiint additives 
and concentrates from ag-industry by-products. 

The 	 near-term goal is not necessarily to achieve cormlrelvte5ly balanced rations. 
Rather, it will he a significant step simply to improve the status quo. In 
particular, efforts crtn be to t mort specific fordirect(ed formulIte 	 rations 
different classes of animals, such as a better maintenance ration for the dry 
months; a lactaion or gain ration; or a ration for' monogastrics. There is a 
substantial anount of data available concerning the chemical and nutrient. 
atlysis of these feedstuffs but little work has been done in Iltaiti prior to 
an ongoing project conduc(ted by Florida A & M University. There are 
onsiderable varintions in the results of the proxira te analyses of 

feedstuffs. Accordingly, it is ret(:unmended that syste matic anti yses be 
crn ciucted of the feedstuffs in the protject area prior to final ration 
formulation. 

There is another sid,,liivc to this rh;veoprmert. (of imtpr(w\ed feerishiffs and 
hetter ratiors. fa Lil frrmi lcLe AI)SII questir.it naires indicate tha t many farmers 
do purcrhase or s(ll feodsitiffs. Thus, the' possibility exist.s that new cash 
crops mii-t ;.VlX': ;Is p:ir1 of art expanding livestock industry. This 
possibility should he k('p irt mind diuring project, developm-nL and 
inpleme ntatior. 

RRCOMMENDA "I'FONS. 

The remainhJr ()rf this annex prisent s recom tiue nidrit ions to improve livestock 
production within the scoj.e of ihe project. xplanriatory comments are included 
to better defir t the basis ,' the recom me ridat ion. 

Baseline data nrnd research. 'Th pauri'ty of reliable data i r Haiti is well 
known. Basing major imf)hIt ,uule a ioiis or specific components on estimations or 
extrapolations from ot.her igeographit ;t'cas will tindoubltedly limit, the success 
of the overall proje.-t. The following iter,is are perceived as the minimal, hlt't. 
essential, requireme nts ftor new inftormation derivt directly from the 
watersheds. 

(1) 	 Land Use. At present, hiiirian population estirmates f(or the project 
area cart only be derived I'rtmt regional centsuses. Detailed land use 
dal.a are not available, andthe most reli:h le (inLa base, the 1978 
aerial photographs, will te at last. eight. y';,trs old befere tihe 
project. !tgiris. I,ives tot I holdings cntn orly be estimated based on 
the average nimbr of animals per far'nt house hotd. The distributions 
of peopl,, land-use prwitts, arid nitmials ar,'' only known in the most 
general sentse. 

Land use irformatior is esseritial for several r'easons. The design 
arid 	 everItu l expansion of appropriate solutions f't)om trial sites to 
the erit.ire witershed will re'quire site-specifir lird-use and 
demographic information. Two examples can be given: (1) adjusting 
the sensoral stock rn U' of :artiimais is .t,iurid practice t.o maximize 
use of ftr'ige supplies pr')dl'ti)c.t in during the rainy season. In order
 
to exploit .his techiritle, areas tf livestock crtntcentnrations must. e /
 

VV 
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identified as a source of stock; (2) sugarcanerresidues provide an 
excellent bWse For livestock rtions, but most of this r'e sidue is 
not being utilized effectivoly. If upland cane fields are t artrcd, 
and the qtntities of residues det(ermined, this (:an srv,, is ti . 
focal point of a lo(:l fri liveshoc sysIr'l to prhm,'il the 
use of this locally available. resource. F'inally, ;ny-I l iic, 
designed Lo monitor the progress of tihe p , wi!l u.-oessairily 
require an ricc ut.. geograp : ;it t base. 

IL is recoin irtirid,!d Lt,n.e:quire these datai :± p1)v :! i ad'.jalvia survey 
technique .evloped by lth International t,i,.,,stock ",rter for Africa 
ILCA) and otlher workers in East Africa. This mnethod utses a low

flying aircraft and speci ly crew ,lso ,vetra irwd h) l d tihulat e 
such land us, dat. as clrr'ernt crop, rltlrl[)el :idi type of dwellings, 
wat.er soIr'ls, t. :n:dlrl "lI': 'lhsses (if lives;ti'k, :a(i'ss Ir'iids arnd 
other paraumete'. Data are ()llheted along at systeliatci grid, and 
are suitable for stittisLial olnlysis ,ind the mtirtri map presentation. 
Additional gronund truth can readily be iri:orpor:itd. Due to the 
relatively smal! size of the project area, it is furt her reciijillrinded 
that 100 percent of the area be surveyed. 

(2) Socioeconomic I:ruozrr IrOnt. If utodificnt io:; ii ,mistirg nning 
and livestock p~rfctic',s and new techniiqile; 1,',' to be Soccessfu!ly 
introduced, it is f.sseniti'l tHint technic tldisc pilirn spe'itlists 
have a clear undertilinrg (f no0w and why :ur'rerit practir's are 
used. In (1.her word;, wh'rl riight make sound t.echnical sens, might 
be completely irnpr'.k.('il for tie local farmer. As a sing!,
example, Sortie f:i wie;'s do oItIi.want, ;;i'ger'r i. 'rsi!, es o f swine 
because they do not have the time or r'es,,ulres to feed and ('are for, 
them. The fllowing have been idntified ;,.,iiot delficits. It. is 
emphasized that these data must be specific hi)the targeted 
watersheds. 

(a) Attitudes orf srntI' fnm livesoch holdors. It.is wide,ly repor'ted 
that Haitians use animals as livirg bank accouri is, but, what specific 
attitudes and reasons result in decisions Lo 1uy arnd sell, and to select. 
animals? Such data will be necessary to evaluate such p)ssihilities as 
seasonally adjusting sLc :ing rates in at coordinated ianner, or 
determining if itcrreased lactation rapabilies in cows or goats will or 
will not be advnntageous. If surplus I')r'odu( iori (f supsuriot animals, 
i.e., the amunt rot required by the nursing animal, is not milked off 
daily, it becomes a liability, in terms (f both the extra fornge required 
and the he.alth of the animnal. 

(b) TrdMioMJ :iimnl breedinf. .\lthoughimrndi, iio(onit'o-lhed breeding 
is prevarleit., so1e lives toch holders (do se:lecl. for specific traits of 
interest, such as size, the (ltnlity of previous proge iy, arit(] hirr color. 
A better understnrding of R'aditiMnl pr;ictli'es nrd preferences is a 
prerequisite to introducing new geiotiually s ,ud pra:tices. 

() larkentirg ri,two)rk's, str:,tt..gis, :nd 'alus. Season:l adjustments of 
stocking rates not i)nlyreq uire1a still (le:oit ;il als, )1id :i 15(1 a itir'ket 
that can absrb the ,ff-Ltke at the prop,r .ime. Any reconmuended forage
 
or livestock produclion improvement proc:l.ire will ho caere fully ,'orsidered 
by the firmer in terms of his costs and tihe aniticipat,:d returns. The 
primary justification for this particilnr survey is that the costs and 
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benefits from the farmer's viewpoint will likely differ from the 
technical costs and bencfits. Sinceo we can expect the farmer to make 
decisions from his experience, ()r perhaps alter them if the project can 
demonstrate the advantage in ferms the farmer can relate to, this survey 
is essential. Another factor to consider is the timing of economic 
decisions throt ghout i or longer periods.the 	 ilrti t cycle, even term This 
survey must address the ret works and strategies involved, not only the 
prices. 

(d) Agricultral cych's (,"rq cnIlezirs). Information on agricultural 
cycles, compiled at the IJ :l level, based on environmentally stratified 
samples, is essentiad if efiicieritL used of crop residues for more 

balanced livestock rations is h) be accomplished. Different areas within 
the watersheds vary ini thp, dales :anl crops us(( in the crop calendar. 
Farming ani livestoe t& systLins will ha\'' to be tailored to each of these 

varialions if Optimnl use of the' residues is I.obe ac:hievA. 

(e) Analysis of LaDhor /esur)ces. There is a1 lbor hortage during many 
times of the yearcc. New p ract:ices recoommended during this project will be 
much more acceptable IUe,the far'mer if the work does not coompete with his 
usual, and perhaps more important, activiti,.s. For example, planting and 
weeding cr'rc is ilndouthtl.d .: mote, im)rLanLt than feeding a third or fourth 

goa. Thus, not. ,rnlt muist. raew technology sound rensonrable to the 
farmer aid provide arn aiigimtcei.ed return with no additional risk, but he 
also must have, time :,,ul(lertiake the nctivity. It. is assumed that much 
of the labor- demand di:, will he elucidated during the survey designed 

to idenUry lo atlcroppiing C,;i.qtuenices. A fully detailed time-allocation 
study is ri,,t. r:q'ircdt. t?:l.her', what. must be determined are the tines of 
the year that, arc nvailabl, for mew :activities, and whether it is 

possible during pe ds orC"more intensified labor to add other minor, but. 

regulhi rh ':s. 

(3) 	Applicat.ions lesenrch. S;cv,,ril kinds of informuation must. be generated 

under" actul site-specific field conditions. These conditions invlude 
the physical erivir(nic vrrr (ni typC, ii'r,-ctimat.e, etc.), as well as 
certain sccial practic(-s I.hat . arie central to acceptance of the mew 

Lechn(logy. It miust, be ob viou s t.ht, rio appropriate techno gy for 

sustained ' iser\'Wnloi f t.he. wathetl' will be adopted if it. does not 
work. Furthermore, irproper selection (f the "best" species, or mistaken 
estimates Cif aclual preidl.ctiri, if ICCo frequent. during the initial phases 
of the project, might have tim t.o) Ine redone, hut the credibility gap 
between farmer and tec:lihi'ian miglt. well ben irresolvable. The following 
applicticc s reseNrch activities nr'e recommended in order t.o minimize the 

chance of major" technical wtors dui'ii iitheme(Litialion. 

(a) Sonsormil norIcition lr'i. Variti.iors in soil fertility, length 
of time that. crop residues (e.g., corn stalks) remain in the field, the 

rmaturil y rf a ritral fornego gaciss, arid many ot.her factors affect the 
actual nutrient. coteiit' ti,: fcora.ge,. tlThese fators dramatically change 

palatability and digestibility as wll ais Ihe act.ual crude protein or 

energy valie. If arn (do1t tCi f this prjij:t is to make the best use of 
these materials to iiljci'ov' tiw nil.rit.ioiial iregime of livestock, such data 
are essential. They carl b! used rot. ilfry . seleCt, the best. mixture of 

available mterils, btut. h), iCC'agii;'.e whore minor, changes in hnrvest 
tirming o[ practices niight. make signiiificarnt contributions. For each 
ecologu'.l type icenNifies withia llie various farming systemris, samples of 

http:fcora.ge
http:aiigimtcei.ed


all plant, mate1ia s us ed asbantial edtfssol ararnof fos 


nutrient content ad digestibilty. foi \the prwtily classso inriis
 
gKJ\

,Sampesshould bec)lce hroughioutthe anwa cycle 

~o h golf
3$ periods of 'oriagei scaircity 'is on~e techniq ue, centa 

~'~~M
~~~mroig V1vctoclrjfutrition . Plant,~ mterialt cain be 'stoled~ .either~ a~s 

or siag u e teho g s l Afi',i~hay 

es iri a , pr cItic9 s 'L,


i 'a mao db 
Accrdigly A isrecmmede that sufficent'daptive research,:and, 

'for, the.utiao''
tfrialsbei undertaken, to insure the 1)o s 1.psil chandie 


~adoptto o this new technique." '
 

fornge spotW. Fn order to pjroducet
yvijj (c) Tr Ils 11rid dernontratiornsof 


for- reproduction, nursq'ries -will have

sufficient seed arid plantLnaterials 

the irrigate'd Cayes Plains,
to; be established. Some of these might be in 

directly analogous to the 
tIo maximize production, but trial sites must be 

yspecific areas intended for- e-stnblisliint.. tL is recommended that a 
jareasY 'plots

minimum of 100 'Sites, be selected. 'These 1eed' riot, be large 

10 "meters should be adequate for, evalivirons of from three to 'five
s'" 10 x 

Ni.merozs.of the s~pecies conidered most 'app? opri"1te foi- the setting. 
ase Owh range or conditions

small sites tire recojmmended. in order to iwn' 


that will'be encountered.
 

Losit ploLs is.,Lo locate lands during
Probably the best wiay Lo ac qwro the 

th poosed soil survey) that are 
~~ preliminary !field Isurveys, (or, durn 

hc plots. This is not.
reasonably accessible, and arrange 1Lo rnt 

paymril1 hoca~useo the farmer will
considered 'a participation" inc entive 

actually be taking land oiut of production ao'llow the trials. It will
 

In addition to species.,'-,
pr'obably be neces'sary to fence these plots. 

suitability testing, plots'should be arranged so that. ,preliminnary data onA 

actual production can~ he measured--both total annual yield and:.maximized 
grazing :trials will v

yield with cutting every 30 to 40 days.'i Obviously, A 

be 'possible at this stage. Eventually, these plots, or-expanded' 
,,not per haps yiold with

plots, c'an. be us( cit vniuate-'pasture, mixtur os and 
an initial boost with phosphorous

fertilization. ,Even legumes ight. riced 
ovzilite nte fedI"7':'"'~ ~ ~ Phis should- be 

f'hse ti ah, t he plots should,'b, ~ ~ j 

Beyond the pu rely, researc h a-ot* 
-~~ . 

esgedL ivlv:h
used' fromri the start 'as deos.aioincliAiA5 

will be the first opportunity' to 'begin~-'
loCal .co'mmunity directly. IThis 

and to establish a working relationiship between the . K 
local 'extenision 'work 
-project 'and, the peasant. 

'~ jAj~~4plants. The natiY.'forage plants -in,,Haiti
IeecormondatioflH for ipoeIforago 

A'' 

to',be ,of ,lowAnutritive value,'however, scientific investigations have' not 
seem 

-P7' been conducted -While these, proximate' anialyses 'should b~e undertakenli rrder7A 
from available fedtu ' 'two

sound basis,for rto'formulation-~''~t'o provide a~"-~~ 

any- major
inot- aresyve.ad (b.the~ haipressreusiuatil di£as th~a c ~ 


will'insolut.elyrque a better~jA~

improveirent in, livestock. prodition. (whi 

'~A;,tAAA 

feedinig pi ora an)-will hav.6e to )nfounrded 7orIieit I er~ irtI'eInsrve pas3tu re type, 
c'uIlia~i of small forage 'aroas '1-',or on--even" moreitve 01 I IVC).1.I Lvrtr 

'AlA4AAAAA,7wiarige ient~ - , G "of 

is d th t, Ll1,riatL rippi~npy,it; o 'Ng 
A~According d' , C'( forlge, c roprs2A~AA 4 

~AW'
at-I softldbeA" itoueditWwhich have already 

http:aresyve.ad
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ground cov C' comme.idatio i well in line with the' 

"'i'~'Q'cnservation objectives of the .project. Prior to iternli lrg plant spec os th t' " ""'L' 

can be used for th Osedaia be~iosvza t enets of'jaht-eh" "~.%rnaaaeemes~foi 	 fnae 

-'.1-ge ,nt~and/or p7-cto 	 "~-hudb~nd~~&~i *'i-

1 
,~ ~ ~'nimp roved for-age species with .hih 'yield poteLii are 'character,izcd ~~"~~' 

y, Lh ir utilize,( 	 ronmenI ffciol, 	 nvheMost of..he grasses, however, require itrogn;for mnaximized*yield' (Molasses. 
_4 1,ia exI t& to_hisi2 e w theC, aribbean"4av beennotbl Cepi 	 soils 'of 

cidic, lirung mayIare'aio 1 e ireqiir dq' 

Iflegumes ar nopoae~ in the, stand, niroe, e 2Iuiemet 

Shallow or sandy soils tend, to' yield less biomnass' because of. moisture 
duing the dry seasons.adeficiences,(Giirioa a..d.Star grasses tire, best' 

adapted to this condition.)
s e,,;c. Le. .d u rhshrsh 	 ptasiu reuiedhihr'aeelea bc l,, and ae, 

The type or pasture mnaigeirent, system "is' another production variable. 
Under zerogazin (i~e., cutting or mowing). Napier grass produces the 
rhighest ,yield's, follo)Wed( byrGuunoa, Star,, and Parigola. With grazing,, 
stargras is pr efer red because it establishes quickly and is high yieding, 
enasy. to ninrige, aid( resistant to insects.' '(Tiriea grass is also be tter suitod 
to zgrazing than cutting'. Other grazab16>species~ include Nair.Pnoa 

(whih'om~ixsev'iY by aind is',s ly atLacked insects), Molasses '(which' 
uiwtabl'only foi- grazing).. 

-Mixod, s'tands of grassc and legume atr often difficult .Loi establish and 
( .. maintain. "Usud1W Lh (,grass predominates after a few' years' evben' with good

~;i'"' management, nhd, the legume mucit, ho rep~lant ed.. ... * '' 

-Direct grazing of fox age grassied by livestock will provide better~
 
nutiftion- for .the inimal than will cutting, arid eIspecially hay-making.
 

'"' Aith'oigh i.,.... 0 epssible .in all :situa~in ekil,.Leca wee grasses
 
are' planted on ''dit, Lerva~ces' wil.bin agriculturl fields)- direct, grazing
 
should, be the harvest mothod 'of, 'prefererfce..An additioiaL.benefit o'f grazing,


isthd ntients canh be more easilyreturned 'to' the -soilf in' the~.form o6f" 
fees and uriee. 

Many,,other spects of unprovd" grass and grss~,/legume pastu e~managemcnl 

affect.:the' yields' fo r forage n1nd rato-of gitin or livestock iri the tLropics.,
.The, publicaxtion :by Viceritc'Chaindler of nl. lnitersivc Civassland 'Maijnenont in,
t.hle Humni'dTr'opics of Puerto Rico (1971) is at, least. one reference that should 
be 'carefutllyv cnsuIled. 

Numerous' oth6, rtudies nd p~rojects involved ir improved forage production 
weje detifed during the course:of this assignmort. 'Among.themare, the ' 

Prograirni j n nthe andAGR. 2] Jamaica, CARDI projUcts 'i' BRrbadOS ot I 
CArjbbear-sland, an more- recon investigatLions conducted,'at the 
,Agri cuItura I EBperruen L SLatLion irin Pue0'rtLo lR~r L Is stz ongly rec'oulnmen'ried 

~~ 	 tial. coodiriatlod iisbt nxn tjteeaid othier ,per tinc--rt'jc dealing ~~ 
~~~'Vt for age .p1idC'ntiru hr ibca to lnssass ~H1 ~~teCuit'saeof'" 
Ahe airt before finl'd imnplelmenilion, of th6 pr~ojo Icl, 'i under'taken.,1" , I;. 

T ~~~'(ane) umriznpoe Lh chiw t~c.* of eclc'veiit' s peisv i iso"~e'' 

J ''"I" 
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for age I -j'i 
grasses that~ should 7be 'approprite slcion&; for linproved 

-Ms fhee grasses -'have been ' T ''Y
projcfforeaprouci Inte 

.

'itroduced~ into Hjaiti bt have no~t'been.:Sys emrat Ica ly, estel ,andZj' 

7 devlped fo forage progrs. 4The table. p myvides 'informtion o Wbasic:&' 
~~~ . ~ ~ (rinal, elevation,~~i etpe') oVn'i~th&e, ' 

. 

dimty~ps,
& ~5 ~jrbeuinremen .	 s~tnil)F3z t~ wt ad 

. .wi~h~ut.~f~rtiliZ9b nsc~ohrslject~s bn as :propagation 'techniques, 
,, 

s scepiiity"Ito pests and, diseases, etc. "' 


condition's in the,
Mbnst ,appropriate grasses, for the, predorninant 
Star and Coastal, Cross-i 'Burmuda, grasses; 'Napier

'STle 

watershed include. both 
c'iiea grass; 	andy Molasses grass.(7<:~U ~ras~(Merker variety) Caribbean 

and 6uatexnala grass.other likely adaptable. grasses. include Pangola 
S,

Specieis that might be required for speialstuations, heavy clays$' 
.. 

<< waterlogged icondiLions; high elevationsand' semi-ar'id' zones) include 

Duiffel ;grass, Kikuyu, and Brachiaria decumbens. ' S 

Common 

cultivated for 	 thatching materialAlthough Vetiver is a grass commonly 
. used in 'contour str~ip' plantings forI.-~and/or its 	roo't oil, and it has been 

i1 i's rot a species highly reoinmended for the*erosion, control, 
the erosionv control plantings are not reported to

hillsides. Even thoiugh 
be harvrested 	 for oil (W~hich 'entails 'digging',out the roots), it is likely -, 

nocessity will eventually romoricte such a harvest, thus 
~. .,.that~economic 

'~ Vdestroying' Lhe conserivation benefit. 

for Improved 	 Forage Nutrition and Soil Fortility. .Table 6a (at,. ., 

:(2)' Legumes 
the end of this annex) summarizes the characteristics' of eleven species of 

suitable for plnig"rasa~a~ous sites ~.. 
~:' '- legurninou.planits that are 

within th'e targeted 'watersheds. The data are presented using the same 
' 

format~as for the grasses; physical r.iequiremeints, management' systems,'S 
facts on propagation, etc'~ Among'biomas's production, and other salienjt 

other areas, are
the mfost promising of 'these legumes, based or. results in 

Siratro, Centrosema, severalLeucaena leucocephala, Tropical Kudzu, 
5 

"S 

species of.Desniodium and Stylosanthes.,r.5""5..
"'S" 

~best suited for-'the lower,Leucaena,' an extremely versatile plant, appears 


elevations (500mi) on 'alkaline -soils. it can be adapted to 'acidic soils~',
 

with the appropriate Rhizobium inoculation, and should be evaluated for 

higher e9levation~ suitability. The possibility 'of comipetition' with;>. 
moisture in;'shallow~'soils''herb'aceous plants '(incluiding~ crops) for 'soil 

toxic compou'nd, 
'~' also Ishou1ld. be determined.' Leucaeia is knownl'to haivea 

feed for ruminants and 'especiallymimosine, which can limit its use, as 
lKudzu, Siratro, and Centrosema are all climbing' '" 

monogastrics. . 5Tropical 

J legumies that' reportedly,mrix well "With tall, upright grasses such as
 

and 'Guinea, although 'fertility/productivity trade-offs should be

~jIJNapier 

Several, species of Desmodium, arecgnied, asdiscussed previously. 
useful>'palatable, and nutritious shrub, miight well prove to be 'the most 


legume, -either in mixed 'stands, as coppiced hedgerows, or protein' banks ~
 
'.&J "A~..,. 

to acidic soils and'S ~~ (for grazing or cutting). These plants are adapted 
Bean, a weak 	 perennial, might be appropriate,'""'..''higher, elevations. "Velvet

,.~,.>~'9; as a 	 .Q5>"
to assistinl -the-,initial establishment of grasses on poor soils,~' 

6greenI man iurr	 cro'p' or" 'a's a'forage, species.. 

' I'
Table,6S. lis 5 . (atL the,-"end of this,'annex) sixteen ohr, lcrum ous. 

species. that, the~CARDI ,5Forage 'Legume "Project 1feels. are' promising. pat 
d,~ p'i 6sumably ,other 4 livestock as ' 4 

'~ '~i~~or~~.tnie~ goatyroduction 	
S P "n5'

r~f S.US'" 

fo "'r intn i 
 i an5''o5.4. more 5 
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well) in the caribbean. 

In gereral, legumes such as Lablab (Ltablab.urpurusorDolichos lablab), 
which can be used for' human food as well as livestock feed, are not 
recommended at this time. 

(3) Recommendations for Grass arid Legume Forages for Rach EMZ/Soil Type. The 
previous tables in this sect.iorn present selected species that are 
suitable as improved foragie plants for the proposed project area. Table
 
7 (at end of this annex) provides recommendations for' initial forage

establishment trials for cmih of the general soil types identified within
 
the Environmental Management Zones (EMZs). The recommendations are based 
on such physical ch.!ralerist.ics as elevation, percent. slope, soil 
texture, level of fertility and water holding capacity, arid land 
management/use objec ives. For insLarac, on highly fertile, flat slopes,
the primary use should be for agriculture. A limited secondary use might 
be for irrigibLt I pastur. Ir the case of the black clay, saturated soils, 
the grass Brachiaria atnd legume Desmodiumgyyides are two of the plants 
suggested because of their' tolerance of waterlogged micro-habitats. 

In general, if the soils are at least moderately fertile and subject
 
to moderate or' low crosion iazard, their primary use should be for
 
agriculture. On fertile soils, more subject to erosion, agriculture
 
with contour forage sirips is reconrmen(ed. In addition to these
 
parameters, Lhe kind (f ma migement system (i.e., grazing; cut-and
carry ,or ,er'a . rig; ause as green ch(p, hay, or silage; and whet.her
 
forage siould be mnonoculture grass or protein bank, or mixed
 
grass/legume pasltire) ir'e al va r'iables cnisidered during the
 
selection of the forage sp(ies.
 

It must be emphasize,. that these are only initial forage trial plot.
 
recommendations, baseo on limited data for both the 
plant, species and
 
the physical sett.ing. Addititmilly, the examples of management
 
options can be coaisiderably expainded and r'efined.
 

Farm Management Systems. following itdions are designed to'['h, r'e(m meird: 
improve the overall efficieacny of peasant, fArrri animal feeding. Although the 
current system of livestouk ft(edirilg ic- diversiried in it.s at.tempt to maximize 
the use of available innate rials, !.iitsktriftial improve ments may be achieved by 
(a) introducing small trenas of fr:ig, plantiigs that. can yield better quanntity 
and quality of feedsh iffs; (b) i,,,ur'e closely cort'dinati ng the utilization of 
all feedsLuff available, both nottiil forage plants ai rid crop residues; (c)
introducing storage systems to coniserve surpl as r)r'd ution for other periods 
of scarcity; (d) combining t it m to m)re rations.rit, eriils provide Lilanced 
There is artiol.her system th:i. :tiipossiblyhbe iritroduced I.outilize be.tter the 
poor crop producing uplanrd aris changing the Lind use patf.(r'n tot open 
grazing land. This wouldt eritai! the or'ganizatior of community cooperatives, 
and is discussed under .h i hcodizig: Hillside Livestock Pro(ducer's Associations. 

(1) Small Farm Livestock l16ders. 
(a) Current utilization (f wild & ciiltivn td plant resources. 
The current system of livestork feeding which tililizes a combination of
 
wild forage and crop residues with a predomirint tether system of
 
confinement is well adapted and diversified tinder the current 
 level of
 
technology. There is :asihetaratial arnint., of cUt and carry feeding, and
 
as noted previously, the, .,thering systeum prmoriies more complete (rather
 

q 2 



: 'than selective) u,9,of all Fi pe s itn each, Table 8 (at 

(In nleldiia tin-cc suininarizs te, major crop:and wild forage, 

~ available, seasonail variationls, ,current bvesltock maniagement systems 
recommendations f6r' mprovements.o 

and ~ 
'-,p's 

live ck feed.., .n 
crops izncludes 

-ii e F -Jes ,i 
jardairust, pabe s!at g the 

oprar-lis ,'r'om en e ' as urie'the'm Io!rwmpor ta t 
p 

oa 
1 

A-""'' 
Corn and sorghum Staver. Generallavoilablo at different. times 

the' year; fed in.overly 'dried state (because grain is, left2 to dry 
the stalk as long as possible); provides a low maintenance ration 
ruminants 'only. 

of 

on 
foil 

' 

*2~ 

Legume hay (bean, peanut &pea)'. available 
year,, but only in small quantities and in too 
supply of crude protein. . 

during 
dry a 

many 
state; 

timies 
minor 

of the 

Potaito vines. 
state. 

only small amounts, but availabe in a fresher (green) '. 

Fruit tree byproducts. Baniana pecols, lenves, possibly small amrounts 
of spoiled2 fruit; citrus peels, mango 'seeds with fiber; eLc. Only' 

small quantities provided per animal; 'minor contribution to 
nutritional profile. 

< 

'" 

Suigar cane tops. This basic maintenance roughage material is 

underused in the plains where' it' is. grown extensively; but probably 

moderately well used in the' uplandis where 'smaller quiantities are 
available. 

~"'~ ~ 

Tthe 

In order to' m~aximize~ utilization and nutritional benefits of small farm 

crop' residues, it is recommended' to acquire the' following data: '(1) 'a 
complete idontification'of nIllplants used for- animal feeding; (2) a 

systematic-- suvyo h dsrbto f hs lnsin the wtrhd 

surve avilbiitthe 
along with estimations of. abundaince; '(3)~ the' seasnaaaibliyo 

teresidue' mrnidal;. and (4), nutritional analys'es. used to develop the 

- ~~ 

.

(b) Augmentation of Forage Production. ' '' 

The year-long availability anid quality of livestock" feedstuffs is 
-inadequate to maintain a good nutritional profile.'Although some 

adjustments can 'be, made in combining currently available mnaterials to 

provide more 4balanced "rations .(e.g', providing the more nutritious 
legume residues to'gestating orl lactating animials rather than th'ose 
requiring only mainiteniance diets), or in conserving materials during" 

su'rplus, production periods, significant improveme'nts 'can' only be made by 

augrentig forage produ'ction. This' can ,be'iaccomplished by contour 

planting grass and/or 'l'egume strips as 'pad' of" the crop system.. Tho,, 

potential. of this recommendation are'illsutraLed by, the following " - ', 

U 

calculations:n'~of'th 

(1) The, minimalpoutn fth grass" species recommnended 'in Tables 8: 
lbs/acre or-25,000 lbs /h'ect're" of' dry'-~''y',througfi'd0 is approximately 10,000 

4",If 0.10 hectares were'k~:b~'2"'matter (DM)pr y ar. with~n fotlze"2) 

2 to forage grass~Z500 Ibs <D.M2 could be produced per yer
"~converte&d 

. .2' .~ -4... . 22 
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(3) Assuming a largo row 1000 lbs (450 kg) would require 25 lbs D.M. per 
day, the new grass wtid provide feed for 100 days. 

For the awv'r g smill rarrm li\vt,-o.h ,per(n'tor, this should more than 
supplement the existhi g feed,.(] supplies, thus maintaining a more 
consistent nutritional plane. 

A major advantiage of this rocommendation is that grass planting is 
already prracticeed iii several scaltered areas throughout the watersheds. 
Plantings of \'etiver (growrotroil, t-hahfhirg), Mipier, and Guinea 
grasses wi , ' Some of these (i.e., vetiver) are planted asII rved. 

combination cash rnd soil crise rvation crops. The other species were 
planted primarily fc 'ora .,.At houg rmany of these plantings were 
accoIplished uider the t :;piwes.; or private sectorw' of government 
programs, several appeared to be individual initiative. Furthermore, 
accordingit to ADSHI projecf diatLa, 60 percent of ihe 60 people queried at 
Maniche pr-cticed some form unspecified of forage cultivation; 67 
percent.of those acwtually plantf 'l f'oroir. Although these iuibersr may 
not accurately represent, tH1 , p)pual,Lion oLf the tLargeted wate rsheds, it 
is clear thait forag,, citi 1ivation is known to th( inhabitants, and 
efforts shulitd be tad, to partcid the prar ti:e. Some people reported 
buying or' selling fot'g,re 'rr'ps. Thus, the possibility exists for 
another cash cror,. The ,ite sperific details including species
selection, itariagermet ;ys;ovt ato.rLdrnl. be definedarid rxtension need to 

by the project.
 

(c) Malthirto 1fr.'i l'ro(ri tionr with llivestoc r Ntjinbers. 
Assuming thal ritaximut itilily is being made- of the various crop residues 
locally availnble, sotu, additiontl improv,d forage is being produced, 
and the most ji,li, o) r ;,ti tt mixtures have been determined, there are 
only two other riethods for regulaL ing the optimal carrying rapacity: (1)
adjust the ntmber of ,aritials to the seasonal availability of forage, (2) 
conserve stirp'ius stiisc nal frwtage to be fed ott during periods of 
shortage. 

Adjusrtrr dwi in Iho Seaisou.l St ockng-U Dlite. There is a considerable 
amount f hit yin g atid selling of animals for a multitude of 
reasons, rwo;1 lia irtg te,do with the cttr'rerit. need for cash. 
(CoInordl ' tt.ed r'rIS include r'rtit payments, fun(errals, school 
tuitions "rd ,',uvf!ie:, ,.fr'.) There is also a certain degree of what 
might e,cnmsidered ". ,peculathon (short term holdings with the 
hope tf rrrih, irig it quik profit). lcrintise of these pr'tices, it nay 
be possible to prom(ht.,f the concept of buying additional anirnls 
when forge is ylert.i1*ul, and selling when forage is in short 
supply. 'fly! "fouits of'i ech program will he rat.her complex, but 
coul(1 be a pr,'ftil s li(ttin for at lensl, sorne livestockI- pcrators. 
Some of the ,."-r'ial ts t might. contribute to this system include: 
(1) diff',i .!of .r,,pt'e (,f inaturit.y within Lhe writee;-s l( S 
especially, ,:()ivider'ir,,g; stigr' carte harvests (2) the ability of some 

;,r'vo 

pos.iJibility f ',n, individuals establishing pasture ar'.as that 
will support aedfUitioritl anitals, especially ( iring L( dry seasons; 

people r)r, s-irlr,- f:eclsltffs; (2) the critrepreneuriuil 

(4) the fact that sorme p)eople will have surplus cash to invest. 
The possihility ,.f,%f,.:'tl fitli ;htitug q)eratiJor .i-taJ' li' :O near 
CIayes aiglit. also ori.rihilite to this system.r-, 
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This w:,om endatioi is hawsd on the cor'ept that t.hese watersheds 
do not have to operate is a re]f-(cont'i i nd system. It. 

anticipahi that if veli rio ritsh d atniiils are ;old (iff from this 

geographically small area, .hei': wiil be a mark,! i tween IUes Cayes 

and Par!--au-Prince; cor'v.rfsly, if ,',<: is a 2Y(4wdir(lmlent rr 

additiAmnl animals, there will he areas ,unt:idc th ;voLershEdw that 

can provide these. 

_,__,__..< .. .c ,, hniquz.a. 'This-is ,tri new t(c'riit(e for the 

area, but. ,,:e that can damatically i:reicse the livfsta)Ck 

prodct ionJ. It. simply e ri tiiS he s , -i'rf! if tragre [witto ials 

produced du ring sur't!lus periods and using it duririg the months of 

s(:arciL y. l'ortuimnotely, tier' is a pr'iw der.t t o ft is prwtf.itce in 

the storag.e of huitman fi)(-s by the local i nta hi tlar.l;.s There are two 

techniques availhle for st.oring animal feds: htying aid 

ertsilaging. 

HAYTNG. DryJing greer, ecit forage into hay is diffcullt in the 

humid tropics due t. the heavy and variable rainfall ard high 

hurnidi ty. This shoild h especially evidetit, if one(' considers that 

the perihoi of m-Nitultili grwth, and ,hus 1.lit- surplus forage 

prod':t.io", hi'lli sh,)uld 1w conserved, is, during the rainy season. 

lay-makirg requires Ilhat 80 ptr ceit. 'F te moisture coittenti be 

reduced by drying in the fhied. 

For the small farm ";wIer'ali,>ti, hiowevrl , thi s method is not entirely 

inipraclicail, primarily bt.caiso: he or si is handling only small 

quantities. In praetlice, a small amount of material will be cut 

regularly, vit h the he)J), thalt ;inoti--r:.ity day can be forecast. If, 

however, it does rain, all is riot lost b.cause that amount can be 

fed to the miniurils the next dlay as gren chop (cut and carry). 

Drying of green cut forage carl abs he aided (especially if it is 

partially field dried) by spreading it out, tinder :a metal roof, 

which acts as ;j solar helr,c.rldlt a a] drying oven. The metal 

roof slould be t multi-purpose: :ildifion ,o the smdl fnui (animal 

shelter; cluaraultrio: bay; rain water, ctchnieni.). C)ice the hay is 

dried, it cant be kept in mnouinde(d hay sl.:w; prefer.bly with sollle 

type of cover to [)r'ttect. from the r'ai r arid sun (stch is osverlapped 
bnarn leaves, etc.) to avoid wis ltne. 

The method selected for storing surplus fWage is :i funidarmiental 

decision for. tte small] fai'rilir in [ ir1s if selecting tHe i iost. 

trialappropriate species. ('Phi s is another jus tification for the 

plots). Coarse stern gr-sss, siuchI as napier', although they produce 

large quanrtities of biomass and Miake excell,,iat. gre'r chop or fair 

quality silago, are riot suilable 'or hay. !'anrgola or Stargass on 

the other htid do make excel lent, hay (Viricente-Charidler, e. al. 

1974:125- 27). Marlagetient of grnss for hay is siriilai to that, for 

fresh-cut feeding (green chop). It. sh(ld 1 cut on a 3n-60 day 

cycle, bit nit. allowed to ',vernialture. fi the case of the Haitian 

farmer, it would riot, be necessar'y for himli or' hertLo cut. the entire 

grass sl.r'p At. the same Lirite. In view of lhe ieed to (1) feed 

fresh grass a the staridirig slock ;tA( (2) cut sorIte quaritity for 

drying as hay, it wol Id seemni nii)t'; ri',tsrtriable to along each, cut. 

strip in a step-wise progression. 

http:prod':t.io
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GSITNG: Ai fferg 	 nd~aies In terms ofmetod cr'tn ai * 

t. cilmit~ree 

t,~ga to 0.o Madtuf 


pe cn t rof n ~ oE f*Q~ii~ a, 
hay thar' 	 eraidiaa pour '., 'V 

diae, oi sek') 	 nforish L forIIU~3gm 
1 

C. __ 	 pprcdsurioL reinhe' nbyives re 

which p'romnotes feed 'rntmeincre'ased Lari~d' growth . 

'S ilaga inmakiiig 	 in the UroYpi is~ rioteasy,'arid losses tLo spoilage "'" 

can.be igh." Teselosos on he ind ofmaterialsr ' epeden 

1Idelly a hpe iS USjed~Y76-,pjepWirng~ the' 1Aet'ialS althO&gh "',' 

oppr. sye
Solbe)y'alage,,group 'o ouof61 bpeoJ 

the, chhc $20Bai $5,,Tdwst1)hj 	 .cu,-be i' 

u s' a iaExe'ec i n, hait W~ihi~rc, k" Tn tentional' with " 

.A . lchoppers hasl riot beeni encouragin 1985i -pearsonal:> 
'2in';comunicationT.,There areaseveraI o,_ptionis concerning the actua~!. 

s tructureT used,(silos; pit's, groahd tre~hens 'surface.- mounds, 14 

cementon~E zna but each h': simporta'ntPKIbiatO~as dru~ms 
**~~ 4'adanags/xsdy~r~ .. This'_.Js,,an~j importa'rit area:for. 4a-~9'"pproprat technolo~i. an 	 14yr~ eiii "'4~1'~ 

A veryimportant cons'1deraLiorI is matcLhin~g Ithe Size 44of~the pit, to 

the riumhei of: niials. -Ifthe feed-out, ate is too, slow,. the~: VQ
silgewil poi, f plbor mud~is used, 1 a minimurri 4,&f1'20, head 

-f catl available rxm 	 ft. (ore90shul he d. Ap tl cubic
Ibs)I' .scingi e ''' lji P GO da V;~1;5. cu. ft per -day, fo O 
'~;~i' '-~pond'tee~h,.uii wolI'i 	 cooeraiv4 cartainlyt require4 'a 

"-2-'comlnnty efo t'. ~ n'arid'rio ,".fit s'oible, rhi ght~4 '1"'' '

41 4114, M nirmize patizcu) ir - ".",~ 	 this problem jj. 

vaityf11aeil cnb eslgd.->'Vegt ewnstes, citrus, i ~<4441 
wastes, aid-lcn op nie well' toreducedpndency on cslv' ~~ 

-~~ raiti- 91thehr- wrinl i'nclude, p"sturrgrase, $U ng growingsK4' "4' 

e, , fruts ari 	 ch.fs k1~i litte.i Molasss a kcq an'. '1,4,4' -nf 

~riuuid~in Ito',fQ Naieenrg cont, 	 mas is' pr~ 

silge asde 	 anoa Ensiling can 6be ised"'to<'~-4 4~74 '* 
im 4,v the ilk" 'lo" (pait rughage (or aid~ 4Vobxghujmi,4"'~'-
straw)impov e4 cii'itx thaddition of 0.9' p rcent, Foric 'Acid ais v- " - 4 ' 

' 

?Bcc .a Ee of tho v"11 ,illti,'rls in Products 1 1 (-anjuhe uswd' axn(] 1 in~ 

4 4 

dollivstck
to swhottfiragerT~he pr ren Lhte. -a nutrituf1. value Cmakfng,a'-' 

nuO~'eoni ile 	 'o Haiti~livgmfic(.k, As in C',b isuchjn dufoneh'at6~~ 
a ~~ o hs~ be~ ~ ~V - dx~ca' r4~and -o-2onl' 
Hihnqus T. djn i ' ) h -CR'g ,1 rm i aii 
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(d) Avnilability of ,A or. 
and farm marrigeflntThe preceding discussion on improving forage 

systems to augment livestock production ias recommended a variety of 

now, or expanded prctices. These include plainting froage species, 

buying and selling animals, an storing feedstuffs. Although these 

recoien (Inatirons were based on caireful asusossen lt of peasant 

available reports, discussions with knowledgeableconditions based on 
people, and nurmrious inuiries of peasants in the field, success is 

by no means guaranteed. One of the biggest concerns is whether there 
year tois sufficient labor available at I he proper tire of the 

undertake these activities. For example, in )ubreuil, March does not 

appealr to be a demanding month. Besides h;arvesLing 1)uns, 1here is 

no other major agricultural activity (i.e., field preparation, 
this mighlt he anplanting, or cultivating) scheduled. Accordingly, 

forage plants. Dast from neighboringappropriate month for planting 
in theChantal indicates tlhat there is adquat, :v:ilile moisture 

ground during March, and then ihb in;iinr railny season starlts ini April. 

Iatm in the year, November appears as iii "oiI" monrli, so 

or silage for the Jan-Feb dry period might bepr,:paratiori of hay 
course, take into coiisidlerin.i,az-IlMlu. This analysis does not, of 

what non-agricultural activities might be involved. Nonetheless, 

haselino studies of the labor nlloction, followed by analyses such 

the above example, are essential if implement.atiori of the newas 

te: h nilogies is to be possible.
 

(2) Hillside Livestock Producers Associations (IILPAS). I1, has been 

slopes should he itsed for grazing lands andsuggested that the steep 
rather than crop prod uction. For soil and waterlivestock production 

is ie ,r, .''ective for erosionconservation, herbaco(,i is ground cover 
spite of the fact thai. reforesti.on seem ns to becontrol than trees, in 

the major activity directed at stabilizing Hlli's hillsides. fni the 
leucaen trees planrted at. Ixl illPhillipines, it. was o)bse1rve(d that 

intervals actually increased erosioni, itl toh, ri nnLted with 3 m wide 
vnm ur, 100 percent protectionbands of leguminous ground cover on the 

was achieved. Ilowever, it is unlikely that ,,:irnnits will convert their 

without a direct return in the form ofhillsides to forage plants 
grazing Lheiit animals. Furthermicwe graing of steep slopes requires 

or ,ver-utilization occur,careful management, lest trailing develop, 


which cii n quickly lead to severe gully erosion.
 

of the project area with this objective in mind resultedAn assessment 
(a) There are no open rangelands. Areas

in the following observations: 
of grassland were invariably fields in a short

that have the appearance 
(2-3 months, between the sp'irig hai'vest. and the fallfallow period 

planting season). Numerous inquiries of local residents confirmed this 

to use these "farmlands" I.t weerrroppingfact. Animals are llowed 
graze on both crop rsidues arid adventitious grasses arid

periods, to 
that. might be construed as solely[orbs ("weeds"). The only areas 


grazing land are a timited numnber of irr'igated pastures in the plains,
 

arid a desert scrub 	 (cf., Prosopis) vegetation type that. occurs at the
 
(h) lherp are no "herds" of

lower elevations iear 	Lus Anglais). 
conce ri trot. ion f beef/dair'y cattle observed was

animals. The largest 
that, most of these belongedten animals. Upon inquiry, it was learned 

goats arid/or sheep, ownership groups tend to 
to differen t people. With 

but 1.0-15 animals belonging to the same person is
be a little larger, 

http:reforesti.on
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qUite UrICorIrmiI'n. A more ty pical nurimher of s111all ruminants is .2-4. (c
 
Animals are rnot free-rangirig. Witih some exceptions, mostly around
 
living :,'r.s, [he animals are tethered. (d) LIand-use is characterized
 
by very small parcels of ladri (Ltypi,:dully less than 1 ha.), under
 
irirriagerrienl !-. differernt ....' . A rrid-user in the uplands wit.h 3-1 
hectares is ('rrsider(ed wen ,off. Thus, ,: ii though there may he an 

' "ai'e, '1;f t rii:ht Ibe btt( r .;irfe for gr,'iri,., H ranfarrming, it will 
izlvarildr} have 1rrrrt.ipl, istrs, ai ui for some of these farmers, it might
 
well cons ituti e t.heir only land hol diig. ff it "deree' were made that
 
certain classe of step slope land could only he used for grazing, this
 
would effe'tively displae mrry small fMrrrs wire do riot, own artirmil.r;
 
and/or who could riot, subsist edrr tihe production of r single animal, iin 
favor off i.' ni i%-id;' rls whu hay , ;,dequ"lr crapitl'] to invest in a
 
small rarr'hing operatio). (e) The cr'rying ca(paciLy of unimlproved,
 
nativ gras.s pastlur's i; sti:, I,to) he we to lhret, liretares per
 
tropical liv , h-flk ,rni!. 1,'r year. 

Under these circ:umrsirin;es, ilefvoh)irr I r:ngeltrrid gr;:±'irrg .rogrnrn would he 

difficult. Nrrt!hel:ss, .;ii,': some1 of .hese lands could he better used -
at. least. 'cwloL ic;'all ... 0; r:yrrrgelarrd.' rrrrdl ;r well-rn. gedc systrni, in
 
effort was rrrwide to dce.ise : po)ssible solution to this dilhrririr. The
 
result" ::af''r ieritrsis Hillside Livestock Producers
11riy tire 

Associations. Siice this idea, wiithii i ierr.':.t, ofh' Haiti, is unique and
 

etire dehepiertr s(,fuli in concept. ;irinl iripierrertt.iorn, tire
 
described bOw.
 

Probleb, ' :WIeriirt.: Although certitin luid ;r'eas (n lhe et eep mourtain
 
slopes could be imargred in an ecohigically sound manner as rangelands,
 
these i'ri geltinn ; or . reseitly -xist :n r: nl.i ty that. is riot
';p as 

confounded by a 'r,,p hirid use paLtrn of var'yirig intensity, and a very
 
intensified (surafl .ir,,) lQ .l t.erir.rre sytenmi. Furtherrmrore, even if the
 
land were av;uilahl, stn ri tire nr'rea with animal s thal, could be managed
 
as a her'd vould lie (! l'fi',ilt h'cirrse of tfre di.;pritrrt.e, smirall-livestock
 
holdings arid the irrhererily irrdividulrr~li rittre of the Haitian peasnt..
 

Inquiries marl, a!t :t .e, ' ,.yest l' rwir].,et wi!,hirt the pr) ej 't ir'e:n 

(Chaptl) rveal, se"' nr:,i ii rigirg atit.ies. Some hillside farmers 
laimned they hord inr' f rr';ge riv,inifeh th;rn live!,tIck t o uie it. When
 

asked what. thr-.y crrld do t, beitfer irili:, tis grass, lhey claimed they
 
needed ro, mr, iny,l' : dtitionrl :iniriils. The response made was that.
 
they did not rreed more irnrey because they had ni un d, r, lilized resource
 
like grass. Why ii)l llow wrmieh y w it]h :ir, :urim;,.i, but. riot. enough 
grass, to uis- this surpltius ir xchanjge for a portion of Lhe production? 

This c'nrnicept wa ,::jl;rnic. toy include severit :uljacent linirl-users with
 
very nnrg;iu.al :r'.)p land (s, with land arid no :imals, soic with
 
animals lhi! n( Iind iii this "wn, ,l.h,,r; with btlih.) "The Project" had
 
iot yet offered LIo 'i.ilu i.(. ayl hirig (especially cash) olehr 0.tha
 

r,.OniUIz'Aii rri; ,1 errf, :rn xi,. f11!rio . ' by,; fhos, in th discr sions
 
continued.
 

The questio "ll¢ow woruld tire ircrenred produ:lci,.n be divided arriong the
 
participairts?" was ensiiy airswered by the pe sank i)y expanding the
 
well-defined concept. f" "(j'irdierr i a" (-;h r--coppi rig of anirrulls) to 
this situai)n. When ueried if Lhey would be willing to.r r'e-invest, as 
a group, enm of th(, "profit,;" il imprinig the orwr;,tion (developing 

-A 
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a water source or renLirig an improved bull were suggeted), the answer 

was affirmati ye. 

In general, the attitudes and thoughtful replies suggested Hiu: 
possibility of pursuing this approa:h, a ( th,, Hillside Livestock 
Producers Association (IIILPAS) was conceived. iric,, the idea of 

combining both lands and animrals into a "comMUrty.'' management scheme is 

somewhat alien to the Haitian farmer (at li v. i ;:-e), the task 

must he approached open-min dedly and slowly. 

A crual'd step is selecting those people wh(, will eveitunlly participate 

in these 111t,PAS. If initial inquiries and dti stissori s take place at the 
livestock niar'kets, this restricts the :,lieri,' to those dealing with 

animals. Ideally, for those ly~po le (be hey I:g, r small ipi r'atrs) 
who have a knack for anirrils should be idetitified and appro:'h ,d. Proft 

these initial contacts, arrangements can be madcle to meet inspect the 
land for suitability, and meet tI"he other polen il participarnts. This 
be)mes one of the first steps ri the aut.oi umimis leadership of the 
IlII.PAS: The initial livestock market conti'l ,rgiinrizing .i small, general 

meeting with his or her land-using neighbors. 

Aftr this initial nietiinig, ;Ilditioral ,irgari;alortal tasks will hte 
suggested, and another neeting scheduled. This interim per'iod will be 
used for the locality to 1egir to (Ois,,lida:,. N IHlPAS comtnil, and 
determine who wants to particilpate (either with animals, land, or both). 
Several iterations of this ihase n ight 1" ron, sniy. Th,. tidi)J,'t will 

serve as a technical guide, hut LWe interest and organization must be of 
lcal origin. As the orgnir'tini develops, a survey ,:.ds t Q, 
conducted to ascertain land tenrureship, at least in i a general sense. This 
is necessary to avoid big .iurprises ait a haler date. 

Once the organization seems established and perati, ial, it will he time 
to prepnrl , del:il''d "r:ir ge plan." This plan will include dlevelopment 
of water points, pasture ii)r'(oeen . (speci, s), utilization of farm 

residues, fedstuff storage if it.ceessa iy, ,'arryiig ,::pacil.y atid! stocking 
rate management (inc',ding off-take schedule), and breeding programs. 

Thus far, nothing has eoin sli'trt. other thain the tinte of the specialist 
to assist in the organization of the IHILPA. It is at this pii!. that 

reward., oir incentives mighl he appropriate tc. capitalize the 

implemeiitation, such as deweloping a water point or supplyirig the grass. 

The nre,'o Fict (of tIc. oig;i.iization air'iving at this point, a new 

direction for the tHaitiar peasart., admi)st me rits a reward. This 

incentive money would have to be used judiciotsly, so ;is rtl to 

j,.opardize future work without compensation. For instante, if the 

project provided the grass, th, mi,mlihers would hav" to agre, to pliint it 

on their own tre.. Another' approach, if for instance, fencing is 

reqtuir'ed to better manage the pastures on it rnt'itornal grazing system, 
is to o)ffer' credit, which wo(uld be scjhediul,'d for' re)ayrnent as the 

ininvestment mntures. This could even includi' in additional incentive 

the formn of low interest rates, but the ass'w iat ion members are still 

investing their time, and till ial.ely, their m(,rn.y. 

The HILPA should be now operational, anrid I.tchnical maragerient. 
technicalassist.ance will be the major in put necessary. An example of 

assistance is devising arid monitoring the appropriate grazirg system. 
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Thise;,will likely :b it'thformn oqti high) in triityr, Short dur ation or "1. ao oic-of Saoy Controlled Gra ing System~ Mtii ~ 
wilI]'zngpobably~ be, d , raeois or~bete uiza -and brush

Contl Vetejriiary . a~Lriins sh~uld beQ ~tld 4.Propel breding,
ti thods- .an7,lso- introduwod, nlongw~ r(,(ord(opn n o~b3 
8SuperioIr ge ptic stLck. 

4 4 

- It' is reconirnnded tLhat 5 -10 of'theso Ift 4PAS be organized simiiltalneously. 
in differenL potin ofteprjcae.This serv~es Lwo purpose ,,,' 

eoach ate mpglt a TT1PA organialbQ b',lnefit2CtheboL h r.ThisCVC 
coneptmigt'8 ap orae eseial :j nUiderinstraicon eoxercisQ,,4n

~thie Pice Nlac~ia buffet zoo.Ki~Suc i prctc wol nobel e 
p.C'efe ~1qroth ossb1iily of dispossesingi peoprdt O Ple f omn the fragdi m 4 ; 
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water were more available. 

Rai nfcliil is sj hslanti:-il throughout the area, tis ially greciter theri 2000 mrn/yr 

except in the Les Anglais locality, which can he as low as 1000 aim/yr. It is 

much higher at the upper elevations. Accordingly, sincefthere is usually 
areasrainfall each month, and no exceptionally long dry seasons, catchment 

of relativxely small si.e catn arieke if iiportnnt (.on t i b itiors. 

One square meter of a water catchmerit. roof cnstru't.1ed of rusti" materials 

(i.e., palh frords) could cel lect. between 1000 and 1200 liters per year in an 

area with only 1200 mm rainfall per year. Since n goal. requires only 6 

liters per' (1,y, this is a significant amiouri.. (bviously ti roof aren c::n be 

increased, an( if corrtigated metal was usect, th(: ca'c: : mi 0t. wouid hio more 

already used by many houcseholds in Haiti t.() collectefficient. This idea is 


water for human use and would be t.e(hroldogicatlly o,esy to expa rid.
 

Another t.echlii(lue that may ho :ppropriinr i h,' ipicind aweis is the 
would act toconst,r:- . s I , he'k da mci n,-ros,, he dr' cc: ,'v s. These 

slow down flowing water, causing it l,( d,'posit i'ch !!f the trnnspl rfm'ted 

sediment. This material acts as -ic ,ffe(-tive :iquifer, releasing the water 

much more slowly. This aquifer wt(er c.':rc 1wy 1:ipjld with ai i)iP, and fed via 

gravity flow to a trough. Since all of the e(quifel w:%vI.e' is within 1he 

sediment, essentially tirldorgrocirid, eviipctr:tli,)ii s is niirmize(d. The major
 

drawback to this sytem is the perne;O i\lit.y )f tli, drainiageway bottom. Field
 

sur'',ys wcclcl(Mhave to he ci'rci t-tel Fr' Icr,pclr sih' w:tiotl. !f this sysLern 

proved t., h' :pp)roprciate., ll nciy of Ich"s,! str 'uet es couild be constructed, even 

:-i:ecl cl wat ei' and provide betterin the simc, drairigeway, to hcld 


d stributie n. Although there wo uld he competition for the stor ed water, the
 

,:xeellenit garden crop soil. Cert:drily,
t rapped sediments would likely b! 


some crops, like fruit trees, could be planted below the dam to take
 

for the aquiifer waler. (i ec1.1
advantage of seepage, and riot cor pc-te 

A last iiethd fo ' ca)turing wal.er is ground surfatce :pirns. These are
 
some
typically cornstrtied of cerienIl or asphalt, but plnstic :10(1 f yecc 

chemicalla1d tr'eat.menits have been used successfully. On these steep slopes, 

ground surface might suffice. The wet e r striking the aproneven the natural 


is channeled into an underground or covered cistec'ri, which prevents loss to
 

Water from the cist.ern is frd viibt :i gcravity flow valve to a
evaporation. 

trough.
 

point, de%, IcI(,p,r!! id(:ns wocild r'equireIniplmentatiori of eny of these water 

the shc)rt- term services of a specialist to survey the area and prepare design 

guidelines. 

in Animal Henlth. livstol. "ealth It 	 is an
Recommendations for Improvements 

of improved animal production in IHaiti. Fortunately, the
important aspect 

with the exc:, pior of Anthr-ax ar'emost destructive likest.ock diseases, 	 not 
that at leastprevalent, and there is a vaccination 	 program f,,r Actictr:1-x 


of the w:l.cl'shced. The FAO has
c)ccasiorilly does r,,cnh into the hills 
additional informationprepared a summary (of Livestock Diseases iri I.ait.i :. ' 


is irclu(hde in Mat lc,' 1983:128-139.
 

The more insidious problems are debilitating diseass, especially the
 

internal arid exterral parasites. Screw-worm iri fostetioris can occur on any
 

animal and saddle sores on equines are common.
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SclentlflcComron Name 


Dlgftarla decumbens 


Pangola Grass 


Cvnodon plectostachvs 


and C. nlemfuensis 


"Star Grasses" 


Cvnodon Dactvlon 


"Bermida Grass" 

variety Coastal Cross-I
 

Pennisetu puroureum 

Napier or Elephant Grass 

- Herker variety 

FOR IMPROVED FORAGE PRODUCTIONOF SUITABLE GRASSES
TABLE 5: SL-flARY OF CHARACTERISTICS 

Physical Requirements/ 


Limitations 


Requires at least 4O" 

(1016 ns) anrual rainfall 

Prefers alkaline soils; 


up to 2500 m 


Alkaline soils 


Requires over 40" annual 


rainfall; tolerant to wide 

range of soils, but not to 

waterlogging 


Management 

Digestibility of dry matter and energy In-

creases to 5 weeks, then declines; crde pro-

teln 15% at 3 ueeks, declines to 8.5% at 5 

weeks. Sterility of seeds produced during the 

summer reduces nutritional value during that 

period. 

Due to exceptional palatability, it can be dif-

ficult to maintain in mixed pastures. 

Hight be particularly well suited for fertilized 

dairy pasture. 

Tends to be a more nutritious grass than Pangola, 

with 4-wk crude protein levels at 15 1%, 6-wk 

at 13.9%; corresponding dry matter p,-rcentages: 

27.3 and 30.1. 


Star grasses exhibit decreased nutritional pro-


files during the dry season. 


Difficult to grow in grass/legume mixes due 
to 


its aggressiveness, 


Pasture or cutting. 


green chop, silage, or grazing,
Can be used as 

for hay due to thick stems. Jamaican 

experience suggests the need for fertilizer 

under grazing conditions, 

but not 

Production 

(Dry mitter)
 

10,0 lbs/acre to 


30,000 lbs/acre with 


fertilizer. 


10,000 lbs/acre without 

nitrogen; 14,000 lbs/ 

acre with nitrogen. 

Seems to slightly out-


perform Pangola In 


liveweight gain of 


animals, especially in 


unfertilized conditions. 


10,000-12,000 lbs/acre
 

without fertilizer
 

15,000 Kg 103/ha/yr (no 


fertilizer), 


40,000 lbs/acre with 


fertilizer, 


Coments 

Widely adaptable, persistent, and palatable grass;
 

must be vegetatively propagated, but 
can be plantec
 

for establiahment.
 

Requires copper, manganese, and zinc trace elements;
 

responds well 


In association with ccrn 


to nitrogen and potassium fertilizer. 

Problems with aphids, army worms. spittle bugs, and
 

a stunt virus have been recorded.
 

Low, creeping perennial growth-form well adapted
 

for erosion control.
 

In general, easy to establish and manage at 
mndlvid.
 

a lvl
 

farm level.
 

Propagated vegetatively and spreads rapidly with 

vigorous surface nners providing good ground co-, 

Responds -ell to nitrogen fertilizers and limestone. 

Not susceptible to stunt virus; resistant to sugar 

cane aphid. 

Reported high cyanide content has not resulted in 

any Ill effects during trials in Jamaica. 

A certain degree of drought tolerance is exhibited, 

but leaf-to-stem ratio decreases. 

Probably best suited to lowland irrigated pastures, 

but some results suggest It should be evaluated
 

under other conditions as well.
 

Tall bunch grass deep rooted perennial; propagated
 

by stem cuttings. 
 ierker variety is resistant to 

fungus. Napier grass is currently used in some 

local areas of Haiti. 

Cl 

I-n
 



cont.
FORAGE PRODUCTION,FOR IMPROVED
OF SUijTABLE GRASSES 

OF CIIAPA TERISTICS 
TABLE 5:SUM~iARY 

Caribbeadeight 


Scientific/Common Name 
panilu15 oa iO 

Physlcal RequirementM 
35"-plus annul ppt. Grazing can be continue 5 

ent 

or rotational. Mixed 

(Drtier 

13.000-40,000 lbs/acre, 

CoMantts 

Erect growing perennial bunch grass; propagated by 

Ginea Grass drought tolersnt on deep results hne been repo-rted when co'bined ith depending on soil, seeds (viability of seeds tends to be I-) or root 

Cvlbeaiet 
r n 
s 

ni 
dro u 

torn deep rtits 
to ep rooting; 

T a e been 
Tropical Kudzu in Pastures 

moisture conditions, & 
fertilizer amts. Live-

gains less than 

sets, but does not spread wel vegetatively. 
Probably the most productive -wild grass" in Haiti 

targeted watersheds, and well known to farmers. 

or Star
for Pangola 


grasses.
 

grss Is available bt
 197 FAO report claims the 

targets


used; ote plantings ere obsered in the 


- d good for silage or green chop.Reasoonatl 

Trinsacull Lxu God drought resistance 
 7 reptil tAh 


In general is poorer in nutritive value than Napie
Grass 


grass.
 

whuich is very

Warm season, perennial bunch 

graa 


ce s s ve m i s t u re .
 

nisr_.. r (especially"Llaround Les 

ground cover for erosion control; limited by ex

e 


to be poor in humid Climates.Quality tends 

ls ) BetI sad

C;soiuflCrs soils
 

Spreads by seed, tillers, rhizomes; node rooting.
 

intensive grazing in w.ell-anaged 
pas


Tolerant to 


Grazing, cutting 
 good ground cover.
 

lGrarazinuti
Panic_. 2.!u

ICecngrass
 

Aggressive grass that 
reproduces by seeds and
 

production In natu-


under cLow vegetatively.
 
p ral grasslands, but 
n
Over 1 


Pennsetum Grazing, controlled system can be
the higher elevations)hghyed high yields
or 120o (appropriate
rs 

achieved with


yuIikyclandestie 
 fertilizer.
 

C)
C.

o . 



cont.FORAGEPRODUCTION,FOR IMPROVEDOF SUITABLE GRASSES 
TABLE 5: SUMARY OF oCARAcTERISTICS 

Lidttin 

Physical Requirementen
Name
Scientific/Coon 


35"-plus annual ppt.; 


drought tolerant on deep

Panicu maximut 


Cuines Grass 

to deep rooting;
soils due
Caribbean, not Giant 


yst be well drained. 


Good dogtresistanceTriosacSum Laxuam 

drought
Gesoalygodssaschp 


Lower and dryer zones 
Pennisetum (Cenchrus) 


(especially around Les 
Best In sandy
cliare Anglais).
uffel Grams 


loam 

Cocoonl 


to medium texture 


soils 


Palng ura rD 


aaetftProduct 


Grazing can be continuous or 
rotational. Mixed 

results have been reported when 
combined with 


Trepical Kudzu in pastures. 


siaeor green chp974Raoblgodfor 


Grazing, cutting 


Grazing, cutting 


ion
o 

(DryaMatter
 
(D. Hatter)
 

13OO-40,ODO lbs/scre, 


depending on soil, 


moisture conditions, & 


Live-
fertilizer amts. 
weight gains less than 


Star
for Pangola or 


grasses. 

CwIet
 

Erect growing perennial bunch 
grass; propagated by
 

to be lo.) or root
 
seeds (viability of seeds tends 


sets, but does not spread well 
vegetatively.
 

'wi.d grass" 
in Haiti
 
Probably the most productive 

targeted ,atersheds. and well known to farmers.
 

isavailable but
FAD report claims the grass 


In the targete
observed
used; some plantings were 


poorer in nutritive value than 
Napie


In generel is 


grass.
 

season, perennial
Warm bunch grass which is very
 

a
 
very drought tolerant; useful also 

aggressive; for erosion control; limited by ex
ground cover 


cessive moisture.
 

Quality tends to be poor in humid climates.
 

Spreads by seed, tillers, 
rhizomes; node rooting.
 

Tolerant to intensive grazing in well-managed pas
 

good ground cover.
 

Aggressive grass that reproduces 
by seeds and
 

Low production in natu-

Over 1200 m (appropriate yields can b vegetatively.Grazing, under controlled system 


Pennisetwa clandestinum 
 ral grasslands, but 

hihereleatins)high
KI thras fo 


for the higher elevations)
Kikuyu Grass 

achieved with fertilizer.
 

.4-3
 



IKPROVED PRODUCTION, concluded 
TABLE 5: SU ARY OF CHARACTERISTICS OF SUITABLE GRASSES FOR FORAGE 

Comvents
Production
Management 

(Dr Matter)


Scientific/C mmon Name Physical Requirements/ 

Limitations 


19,000-22,000 lbs/acre, Trailing perennial grass that foms a dense ground 
Brachlaria decuobens Suitable for heavy clay soils 


but liveweight gains cover; propagated by seeds, cuttings, or stolons. 
thet restrict use of other 

lowest of all grass Resistant to stunt virus.
 
srasses 


species In this listing. Sodium content lo. and supplementary salt blocks arc
 

advisable.
 

grasses.

espond well to nitrogen.' burning. 10,000 Kg 103/ha/yr, Perhaps the best seed producer of tropical 

lelintsmlnutiflora 900-2500 m; gros in acid Does nor 

vithout 	fertilizer, so cost of establishment is less than for Most otr 

Molasses Grass soils and those low In or heavy grazing. 

grasses.
Does mix well with Tropical Kudzu.phosphorus 


Sources: 	Vicente-Chandler 1974; promotional literature from G. E. Pogue Seed Company; brief notes
 

on grasses prepared by D. S. McLeod, AGRO-21 Jamaica (n.d.).
 

Z
 



TABLE : RLCOIENDED IMPROVED LEGUMEFORAGE PLANTS - SUMMARYOF CIIARACERTICS 

Legume Species Physical Requirements Management Production Comments 

(Dry Matter) 

Leucaena leucocephala 600-2300 m rainfall per Leucaena can be established Marginal cropping soils, no Leucaena develops a substantial taproot, which enables 

varieties: "Peru" or year is optimal range. In a long-ters balanced mixed insect control: 8,000-13,000 it to reach water unavailable to most other plants, 

"Cunninghsm" At elevations greater than pasture with Guinea, Pangola kg/ha; thus avoiding drought stress. Degree of competition 

500 m. growth retardation or elephant grass. Mixed pas- Marginal soils, with Insect with other plants for water, in shallow soils, Is 

is noticeable. tures are best planted in alter- control: 10,00-16,000 kg/ha; unclear and should be evaluated. Associated rhizoblum 

Adaptable to wide range of nating strips with a ratio of Skeletal soils, no insect con- nodules capable of fixing 500 kg nitrogen/ha/yr. Cen

substrates--sandy to heavy 30% leucaena, 7CM grass. The trol: 4,000-10,000 kg/ha; erally exhibits high resistance to pests and diseases. 

clay soils, rock and coral nitrogen-fixing ability of leu- Skeletal soils, with Insect (The two most prevalert Insect pests have been reduced 

outcrops. caena reduces the need for sup- control: 5,000-12,000 kg/ha. by biological control in Barbados; damping-off of seed-

Salt to!erant, plementary fertilizer, lings can be minimized with fungicide treatments.) 

Not tolerant of floed Solid leucaena stands or 0rotein The effects of the uncommon aiino acid "miosne"-have 

or waterlogged conditions, banks probably are the best man- varied between different geographical locations. Prob-

Grows beat in neutral or agement systems, and are espe- lems are rare if leucaena does not exceed 5-10% of the 

alkaline soils. Can be cially suitable for marginal diet for non-ruminants; 30% for ruminants. Since 

grown in some acid soils lands. Utilization can be either higher consumption rates without side effects have been 

if seed is lime-pelleted short-period free grazing (30-60 reported, testing should be done In Haiti. 

and inoculated with adapt- mmn/day) or cut & carry (green 

ed rhizoblum strains, chop). Note: leucaena should not 
exceed 30% of daily forage Intake. 

Coppicing Is recommended, especial

ly for steep &/or poor lands; 

harvest by cut-&-carry method. 

Maximum production and protein 
yield achieved with 4 cuttings/ 

year. taking 75% of the leaves. 

Pueraris Phaseoloides: Less than 3,000 ft (900 i) Grows best In mixes with Molasses, Tropical Kudzu-Molasses mix, Can be propagated by seed. FAQ found this plant 

"Tropical Kudzu" Guinea, or Napier grass (not unfertilized: 1.0/au/acre/yr; difficult to establish in Haiti, and water/fertility 

Pangola or Star). Tropical Kudzu-Napier mix, seemed to limit Its use; other workers elsewhere 

Does not hold up well under fertilized with all nutrients report better success. Does not do well in areas with 

heavy grazing. except N: 12,200 lbs./acre/yr. extended dry periods. 

Even If well managed, Kudzu mixes 

need to be replanted every 8-10 

years. 

CD 
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Legtue Species 


?acrontili 
 Atroour 


pureu Phseolus
rAtro"ru 


"Siracro"
 

Centrosem______aPubescen.____s 

Rtsmanthus Virgatus 


D. Diacolor 


D. Dlstort m 


D" 
 d 

TAnLF 

PhT;,al Requirements 


Similar to Leucaena 


Cros, best In deep, fertile 

soils, but will 
grow in 

acid sandy 
to loamy soil. 


Succeafully gr w in acid
(ph 4.1) soil,. 


(ph 


Crown vigorously in poor 


soil' 
(both acidic & 


alkaline).
 

Up to 1,000 M.
 

Drought tolerant 2-3 months.
 
Tolerates waterlogged sites.
 

4Q
 

a: RECO"eoUpED IMPROVED LECUlE FORArE PLANTS - SIhgRy OF CIAACTERISTICS, cont. 

Management 

Production
 

(Dry Hatter)
Crows best with upright grasses, 
 Coosents
 
Dry matter produced per 
acre 
 Climbing type legume.


such as 
Cuines or Napier.
intensiveod 

month period: 9010,000 Ibs.
 

oropurpureum
oo In intensive, mixed pastures. from 3 cuttings during a 9.5
9,00-1000l
 

Same as above 
Climbing 


type legume; 

established 


easily

by 1ced.
 

Tolerant of heav 
grazing.

Can be cut 4 Am~es/year, with each 

15,000 lbs/ha 

Small (2-3 m) browse shrub, native
Sal(- to the)bos
root crow producing up hb aiet
to 0 slender h
 
tropical
rot, caggressive, new world. Provpn to be palatable.
 

stems. and persistent. 
 Can be propagated by seed. Not toxic to livestock, as
 

Is Leucaena (micosine content).
 

So Palatable 

and nutritious 


as 
to he called
the "alfalfas of the 
tropics;" 
all perennkal

Requires one year to be established. 
 shrubs.
 

12,000 lbs. dry matter/ha/yr have
Can be grazed or mowed (cut 
- up to 
Native to South America; introduced successbeen recorded. 


up to 5 times/yr. fully to South Africa and Fiji. Propagated 
by seed.
Makes excellent green chop, hay, or 

Protein content: 15%.
 

silage.
 

14,000 
lbs. dry matter/la/yr re-
41) sil'-corded.
 Protein content: 22-21%.
 
Yielded 
nearly 2,000 
lbs/ha in
cuttings within only 5 months
 2
 

Coppices readily, but must be -eli 
after planting. 

established. Native to S SE Asia. Established readily 
from seed. Nontosic to animals. 
 J 

ol
 

CD
 



TABLE 6a: RECOKIENDED IHPROVED LEGME FORA(E PLA rS - SUARY OF CARACTERISTICS, concluded 

Legume Species Physical Requirements Management Production Comments 

ID tter) 

D. Nicaraguense Grows abundantly in wet or 
or dry situations, and 

Can be killed if overgrazed. 
If properly managed, can be cut up to 

Easily established by seed, transplants, or 
cuttings. Fcllage contains 27% crude 

on rocky hillsides. 7 times/year. protein. 
Can be used as green chop. hay, or 

xll.gr. 
Competed well with vigorous grasses. 

Other %pecies/varietIes
 

Include:
 

Desmodlum spp CIAT 335; 

D. Tortuosum
 

D. Intortum
 

D. Uncinatum
 

Stylosanthes Nasata 
 Some reports indicate plant Is persistent 
 Native to Central America. Non-climbing
 
when grazed hard. 
 legume. Well utilized by goats.
 

Stilozobium Deerinilanum 
 Difficult to maintain balance in mixed 
 Easy to multiply, anual legume; the only

"Velvet Bean" pastures (either grass or bean tends to 
 legume with which FAD experienced good re

dominate), 
 suits in Haiti. When mixed with sugarcane,
 

produced a balanced ration.
 

Sources: Proverb (n.d.); Vicente-Chandler 1974; Johnson (n.d.); NAS 1974.
 

C 
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iABLE fb OTHER RECOMMENDED LEGUMINOUS FORAGE SPECIES FOR THE CARIBBEAN
 

I. Desmodium spp. CIAT 335
 
D. tortuosum 

Codariocalyx gyroides
 

Acacia nilotica
 
A. tortuosa
 
A. macracantha
 
Albezzia lebbek
 
Calliandra spp.
 
Cassia glandulosa 


Haematoxylum campechianum
 
Parkinsonia aculeata 

Pithecellobium unguiscati
 
Prosopis chilensis 

Sesbania grandiflora
 

S. bispinosa
 
S. exaltata
 

Source: Keoghan (1982)
 

Clitoria ternatea 

Teramnus labialis 

Neontonia (c.f. Gijcirne) 


wrightii
 

Source: FAO/UNDP (1979)
 

promising shrub legumes
 

other endemic and naturalized
 

leguminous shrubs in the
 

Caribbean
 

climbing type legumes; suitable
 
in intensive, legume-based pas
tures with Napier or Guinea grass
 



TABLE 7: INITIAL FORAGETRIALS RECOMefLNDED FOR VARIOUS ENZ/SOIL TYPES 

Environmental 
 Elevation lercent 
 Soil Type Fertility Moisture 
 Kanagement/Use

Management Zone (EMZ) Ranee Crass Legume
Slooe (Percent of D2) 
 Capacity 
 Options
 

Delta 
 <50 a 0-1% Black clay (801) 
 High Saturated 
 Primary use: Irrigated agriculture
 

L.imlted- secondary use: a) Cvnooon Ipp a) Desodlum groides3
 
Irrigated pasture or 
 b) Pangola

hay fields c) Brachlaria 

2
 

<100 1-5% 
 Black silty clay 
 High Moderate 
 Primary use: agriculture 
 a) Napier 
 a) See foot ote 2.b) Cvnodon 6 


b1 Leucaena
 
Secondary use: 
 c) PanRola 
 c) Siratro
 

Pasture/green chop (Napier) d) Centrnsema
 
e) Desmdl disw lor


Pasture/hay (Cvnodon) 

f) Stvlosanthese
 

g) Velvet Beano
 

Undulating Lands 
 SO a 0-1% Black clay (35') 
 High Saturated 
 ..............
SAME AS FOR DELTA EHZ...................
 

100 * -5% 
 Black silty clay High Moderate 
 f................ SAM 
AS OR DELTA EMZ...................
 
(60%)
<100 m 5-20% 
 Deep red clay Medium 
 Modcrate Hoot appropriate primary use 7
is for a) Napier a) Leucaens

10
 

loam (5%) 
 rainfed agriculture, but moderate ero-
 b) -_8 1
b) Desodtu distortum 

sion potential suggests grass contour 
 C) GuInea
 
strips .ould be appropriate addition
 

Secondary use 
for grazing pastures in 
 d) Napier 
 c) Leucaena or
 
in limited- areas 
 e) Cynodon 
 D. distortw. as above
 

d) Mixed herbaceous pas

tures not recowmended 

(See footnotes 4 and 12) 

*The term limited Is used because this land is best 
suited for human agricultural food production and
cannot be Justifiably converted to grazLng-pasture land except under limited circumstances.
 

to 

OA . 

~~-0



TABLE 7: INITIAL FORACE TRIALS RECOM{'Eh ED FOR VARIOUS EHZ/SOIL TYPES, cont. 

EnvlZro)enta IElevation 
manaaemcnr Zone (EMZ) 

PercentSlop 
Sall Tye

(Percent of EX) 
Fertility moistureCanacity 

Management/Ilse.O.ptions 
Crass LCRumeLgm 

Rolling Hills <100 M 1- % Black silty clay 

(lo ).. 
[figh Moderate .............. 

.. .. .. . 
SAIE AS FOR DELTA EHZ................. | 

<1,000 m 5-:o Deep red clay 

loam (40) 

Medium Moderate Soil conservatlon/forage production 

strips in agricultural land use areas 

Same grasses as 

for corresponding 

a) D. distortu.
1 
1 

b) Leueaena 

Soil type in undu

100-1000 m 5-2D% Deep very red 

clay (30O) 

L- Good Low fertility of these soils suggests 
forage production, especially with 
grass/legume mix might he viable alter-

lating land EM2 

rass/Leewme Mixes 

a) Napier' a) Tropical Kudzu 
b) Guinea b) Siratro 

native use. 
If land is left In crop production, 
legume strips would be appropriate 
addition. 

c) Centrosema 
PurqStands or Strips 

a) Molasses. a) Desmodlum distort u 
b) Cynodon or Gvrolds 

<1000 I 20-50 Moderately deep, 

black clay (10%) 

Moderate iloderate Moderate fertility can permit cropping 

If adequate erosion control (vegetative 

a) Napier 

b) Leucaena 

No legume 

strips) Incorporated. 

Pnmrure manag,.ent only. a) Napier No legume 

b) Cuinea, -ith ...... a) Kudzu, Sirptro or 

Centroseea 
c) Cvnodon (?) No legu e 
d) No grass b) Desmodlum, Desmanthus, 

or Stvlosanthes! 
Rapid establishment of grass cover on 
eroding, steep slopes 

a) Molss s 
b) G.nea 

No legume 
Uith leguesl

8 
as above 

I 



ABLE : INITIAL FORAGE TRIALS RECCMNE ED FOR VARIOUS E.Z/SOIL TYPES, cont. 

Environomental 

.unapemwnt Zone (E-Z) 

Elevation 

Rante 

Percent 

Slope 

Soil Type 

(Percent of F.9Z) 

Fertility Moisture 

Capcitty 

Management/Use 

Ottlnn 

Grass Legume 

Steep. Rillng Hills <1000 a 5-20% Deep red clay Medium Moderate [SEE RECO-+MNDATIONS FOR SAME SOIL TYPE IN UNDULATING LANDS AND ROLLING HILIS.EZsI 
loam (20%) 

OO-1OOO a 5-20% Deep, very red Lo. Good ..................... SEE ROLLING hILLS EMZ RECOMMENDATOjS....................... 
clay$ (5%) 

<1000 a 20-50% Moderately deep Medium Moderate ..................... SEE ROLLING HILLS ENZ RECO1ENDATIONS ....................... I 
black clay loam 

<1000 a >50% 
(40%)

Thin, shallow Low Low Low fertility and high erosion a) Molasses Crai19 A) esodi. Nlcararense21 

black clay loam potentlal suggests rapid conversion b) BuIl Grass 

00%) to forage plant cover crop. 
>100 a ".0% Thin, saprolltic 

red loam (2%) 

Medium Moderate Steep slopes and moderare erodabilIty 
suggests the use of grass strips with 

a) Napier a) Leucaena hedges at 

elevations 

low 

other crops (fertility at least margin-
ally suitable for agriculture) 

b) Guinea b) De.modium pp at high 

elevations 

c) Cynodon c) Stratrn. Centrosema, 

Kudzu can be mixed with 

Guinea or Napier if 

.-rtillry to low 

ow Mountains 'IO0 a 5-20% Deep red clay Medium Moderate ............................ SEE UDULATING LADS EMZ............................. 

loam (10%) 

(I000 m 20-50% Moderately deep Medium Moderate .............................. SEE ROLLING ILLS EMZ............................... 

black clay loam 
(15%) 

<1000 m )5% Thin, shallow Low Low............................ SEE STEEP ROLLING HILLS EMZ........................... 
black clay loam 

(1.0%)j 

'100 M >0% Thin saprolitic Medium Moderate I........................... SEE STEEP ROLLINr HILLS EMZ 
red loam (20%) 

w O 



TABLE 7: INITIAL FORAGE TRIALS RECOMMENDED FR VARIOUS EZ/SOIL TYPES, concluded 

Moderate 


Envlromental 

n lee~n tZone (E Z) 
Low Mountains. cont. 

Elevation 
Ran e 

Percent 
SIC,e 

Soil Type(Percent o r E Z ) Fertility Moistureana ement/Use 

500-1000 
p>4tThin, shallow 

loam (i0%) 

L Moderate 

O.ln 

Low fertility, steep slopes, mOderate 
erodability. and moderate water-holdingcapacity suggests these soils be con

verted to Pnsture.
Eroded areas requiring 

laiedlat 
protectionODeveo.ent of mised Pasture 

a) Molasses Crass a) Kudzu 

Protein Banks 

b) Napier or Cuinea 
b) 
c) 

Siratro 
Centrose, 

Grass 

High Mountains 
>1000 m  0% Thin, shallo, Low Moderate 

LO AI .. . 

d) I'esmodlum spp 

e) r sntnhus virsatus 

f) Stvlosanthes h.aeat_.a 
. f... 

saprolltic bro n SEE LO W MOUTAIN EMZ 

>1000m >40 
loam (50%) 

Thin. Saprolitic 
red loan (3o) 

Medium 

.... 

d.................
...
 

SEE STEEP ROLLING HILLS EZ...
 
1000 
 >5~-20% 
 Deep red 
 lay 
 Low 
 Moderate 
 Same land use
loam (lo) objectives 
as for undulat-


rIng a) Holasse22 

lands EMZ See footnote 23
If moderately 
fertile. 


b) 
 a.o 
 2
 
If fertility I-, 
 this type should be 
 2
 
converted C) KIkuvu
 to pasture.
 

Note: 
Nabered footnotes 
appear on 
follo',ing 
pages.
 

f_""t-P~er o ps0 
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TABLE 8-12: INITIAL FORAGE TRIALS RECOMENDED 

FOR VARIOUS EMZ/SOIL TYPES 


to insect and viral damage.
for 	dairy pasture, but subject

1 Pangola well suited 


suitable for heavy
 
Lowest production of liveweight gains, but ti 


2 	 Brachiaria 

clay soils that restrict the use 
of other grasses. 

tolerant of waterlogged conditions.
 3 	 D. Syroides is 


Napier grass grown under fertile conditions 
substantially out-produced
 

4 


Napier/Tropical Kudzu mixed pasture 
in both total dry matter and protein
 

per acre yearly:
 
Protein Produced
 Dry 	Matter Produced
Forage 


1,770 lbs.
 23,650 lbs.
Napier 

965 	lbs.
12,200 lbs.
Napier/Kudzu 


(Vicente-Chandler 1974:132)
 

Inoculate with
 
5 Leucaena/Napier mixed pasture or Leucaena 

protein banks. 


soils.
 proper Rhizobium on acidic 


Not well suited for grass/legume mixes.
 Manage as pure stands.
6 


kcut 	and carry) operations to be used
 zero 	graziln
7 	 Napier best suited for 


as green chop or silage.
 

zero 	grazing operations (green chop, 
silage, or hay) on alkaline
 

8 	 Cvnodon for 


soils.
 

Guinea grass for green chop, silage, or hay on 
more acidic soils.
 

9 


can be planted as hedgerows
 
Leucaena is best suited for alkaline soils and 
10 


in agricultural fields.
 

Desmodium distortum is a high-yielding, 
high-protein'leguminous shrub
 

11 


for 	hedgerow planting on acidic 
soils.
 

suitable 


legumes (other than shrub hedgerows) would 
not
 

12 	 On moderately fertile soils, 


pure 	grass; Cnodon would out-compete 
any herbaceous
 

as
be as productive 

legume.
 

500 feet ASL. Can be
 
Leucaena is recommended 
for alkaline 

soils less than 

13 


inoculated for acidic soils, and should be evaluated 
for maximum suitable
 

elevation within project area.
 

If hay-making will be part of management system., Guinea grass is recomrended.
 
14 


suited for higher
least nitrogen input; best 

15 	 Molasses grass requires the 


elevations.
 

on alkaline soils. If fertility is adequate, Cvnodon
 
16 Cvnodon should be tried 


is more productive and nutritious than 
Molasses grass.
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17 	 Leucaena at lower elevations (- 500 m); inoculate for acid soils if necessary.
 

18 	 All these plants can be propagated by seed.
 

19 	 Molasses grass can be established by seed (possibly from aerial seeding) and
 

tolerates low fertility; low moisture availability might be a limitation.
 

20 	 Buffel grass can be seeded and is very drought tolerant; elevation might be
 

limiting.
 

21 	 Desmodium nicarazuense can grow in dry, shallow soils, and can be seeded.
 

Might be appropriate companion legume for Molasses or Buffel grass, or as
 

initial preparation for a better grass species, e.g., Guinea.
 

22 	 These grasses are known to perform well at higher altitudes, but Molasses
 

and Kikuyu are not especially nutritious. Trials should include other
 

species such as Guinea, Guatemala, ,nd possibly Napier.
 

higher elevations to determine suitabilty.
23 	 Various species should be tried at 




Table 8: Current Farm M-anagement Practices and Livestock Mnagement Recommendations 

Environ-	 Aricultural Croos 
mental 
Mnt. Zone Typ 

(1) 	 Delta Irrig. Rice Rainfed 

Sugar cane Corn 


cor 
beanspasture 

(2) Undu- Irrigated Rainfed 
lating Rice (L'Acul) 
Lowlands 	 Cane (R. De Sud) Corn 

Tobacco Sorghum 
Beans Sweet Potato 

Beans, Peas 
Manioc 
Peanuts 
S. Cane 

Secuence 

Continuous in the 
predominately 

irrigated areas 

The major rainfed 
crop sequence is 
corn planted in 
the early spring 
& harvested mid 
to late summer; 
followed by sor-
ghum which is 
harvested around 
Dec. Beans are 
usually inter-
cropped during 
both plantings. 
Irrigated crops 
are produced more 
regularly through-
out the year, 
especially cane. 

Wild Forage 
Availabilitv 

Due to t1- value of this 
land type for irrigated 
Ag. natural 	vegetation 
types, except alongroads & paths are 

rare 

Since the I- ghland 
portions of 	these 
undulating hills 
are not irrigated, 
there is considerable 
land in rainfed Ag 
and a in-rall 	 porti.n 
in non-Ag. 	 Landuse 
(e.g., uleeded dreas, 
etc.) in addition to 
natural vegetation 
along paths & other 
non-use ardas. There 
is a substantial amount 
of volunteer herbaceous 
re-growth in rainfed 
fields, especially 
between crop plantings 

Current Livestock 
Manaareent 

Livestock, especially 
cattle -re more 
concentrated due to 
year-long availa-
bility of crop 

residues forage 

Several small dair., 

operations 

Essentially the same 
as for Delta EMZ, 
but snall nunnants 
become more common 
as the percentage of 
small farm house-
holds increases in 
the upland areas. 

Ccmments/Reccrnendaticns 

The high number of livestock probably 
reflects not only the availability of 
forage, but also the affluence of the 
owners of this prime land as well asthe more highly capitalized cooperatives 
established. 
MTere is reasonable access to feed 
additives such as molasses frcn local 
processLng facilities, and even feed 
concentrates produced in Port-au-Prirce.
Sugar cane plus concentrates should torm 
thie major livestock feed. 
The existence of some irrigated pastures 
abundant zane residues, and access toconcentrate 	suggests the possibility
of a feedlot finishing operation 

Much of the livestock in this zone can 
still be fed on a hse ration of cane 
residue, supplemented with small farm 
residues, wrild forage and some nutrient 
additives (The proxLi.uity to major roads 
and the niz-Lar of organized cooperatives 
makes scre feed concentrates a 
possibili.Y). 
Plartings ol foragl grasses is not 
widely retoD-mxended because the predamu
nance of the fertile black silty clay
soils and l.w4 eros:.cn hazard indicate 
these lands are best suited for crops. 
The incorporation of protein ba-nks 
(e.g. Leucaena hedges) wo,uld inprove 
small far livestock nutrition. 

D 
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Table 8 coli'r: Carrent Farm Haaagejr)_rt Practices and Livestock Mnagement Fecormndations 

Lliviron- Aqricultural Crous 
rrental 
"Mlt. Zon Types 

Low Poll- All rainfed: 
.ng Hills multiple 
ess t/nan crczzing 

100m ASL throcab-ut 

the '.e'- with 
i~tensive inter-
cropping. 
Major crops in-
clude corn . 
Sorghum; various 
beans & oeas 
(legie fodder) 
Ranioc; Fctatoes 

Banar.a, plaintain 
and Ez'all areas 
of cane and uo
land rice occur 

(3b) l rainfed; 
Plateau nrultiple crop 
Polling seasons and 
Hills intensive inter-
500-1000 cropping. The 
ASL Platon locality 

crops include: 
corn, sorghum, 
swse-t potato,
ir:-.h potato, 

manioc, cocoyam, 
jaro yams, beans, 
banana 

Sejuence 

S17ular to 
ra-nfed A:. in 
E.-- 2, Corn 

Wild Foraqe 

Availabi 1itv 


1Aore irrcrtant in 
t.is ar.d hioher 

Ieev. E:.'s-bat 
stover a,.''lable' 	!itklC 
irthre fall;()
the -e witea; tera tesices

crh a ob 0 roscccs near Ls 
e Bean .-- glais. Wa:ter 

fder avail- stress and drying 
able in each of plants occurs 
ha--rvest period 	 Dec-Feb (esp. an 

Caur Perrin, 
Qna"ntal; Port-a-
PL-nt; Las Anlais 
localities) 

As above 	 Similar as above, 
but possibly with 
less dry forage 
periods due to 
better water 
holding capacity of 
Red Clay Soils. 

Current Livestock 

Moarnia t t
 

increas-nq scmsll 	 fLr 
holdirgs, ran: vit a 
few anam.ls; :.ils 

.soI. 

for-ae is a labie 
(roadside; fallot 
field) with cut & 
carry suppicr4a-_nt. 

Cattle .d, oats pre
drit'- _nt II nest 	of 
pr aect area.; sheep 
:ire abundant in 
Les Anglais area. 

As above, &all holder 
cattle and goats, sarie 
sheep. Horses, m-iles, 
donkeys become more 
prevalant for mountain 
transport. 

Cnts/Rccmn.mdaticnsIn 	 / 

Since ost of the Red Slay Loam soils have moderately fertility 
n cl l rxerate erosion hazard, they are still best suited to 

crop prcuricx.. Aninal nutritional reaies can Le inm-roved by
(acmrrsjnw:s strips or -all areas to zrcteL'-. bar.s (either 

nin or tLeuca'zna hige Or qreen Irra.re/forage ieI.rns) (b intrcduce feed 
storace for dry 	 season; ensilaging corn stover available inSept-Cict should t tried. (c) access to F.1Z or 2 cane residuesM:icht also be feasible in soe areas. 

Low fertility of Very Red Clay soils suggest conversion of some 
lands to forage crops (both grasses and leat-ies) might actually
increase Ag. product off-take and would cert ainlv i=rrove live
stock nutrition. Crude protein content of introduced legures
would definitely help monogastric horses & -Mles. 

W 



Table 8 con't: Current 

Environ- Aricultural Crcs 

mental 

ZMnat. Zonu Types Seauence
 

(4) Steep Painfed, multiple Similar as 
Rolling season inter- above 
Hills cropping of: 

yacs, congo peas,
piceon peas, 

-anuts, sorahum~, 
bananas, manioc, 
cocoyan; 
Small coffee 
areas. Predc-
minance of 
sorghirn to corn 
attests to the 
harsh =,;ing 
conditions. 

(5) 	 LC" Sa.-e a above Sane as above 
-untainz (Steep rolling 

(500 - hills) 
1000"D; 
slcoe more 
than 50%) 

-'-0
 

Farm i'lnagement 

Wild Foraoe 
Availabilitv 

Areas of wild 
forage plants 
increase in the 
higher elev. a1Z 
as u ireland 
is unisuitabile for 
cropping either 
due to steep 
slope, too shallow 
soils, or exhaus-
ted fertility. 
There are some 
forested areas, 
particularly in 
drainageways and 

sorne secondary
forest growth. 
Small areas of 
unim roved 
pasture occur in 
this EMZ. 

Sare as above 

Practices and Livestock 4anagement Recomendations 

Current Livestock Carnents/Recomrrndations
 
Manaoement
 

Small farm livestock The moderate fertility 	and roderate to high erosicn potentialholders; of the predominant Black Clay Lom. and Tin Saprolitic RedCattle, goats & Loarrs and low fertility of the Ver,. Red Clays suagests alternative
ecaines predaninate. 	 manaaement system.

Grass strips can be introduced to Lotli control soil ercsion and
provide forage (species will depend on elevation and harvesting
systen - see 8.32). Water noldins canacities of these soils 
appear to be satisfactory for year round production with excectei 
average rainfall. Leucaena can be planted for multiple uses,
including erosion control, fuelwood and protein forage atleast at the low elevations (less than 500m), with other legu:es
at hioher elevations. These plantings would inproo livestock 
nutrition. 
This ENZ would also be a target area for community grazing 
programs 

There are less mnall The Thn Shallow Black 	Clay Loans (4M) have low fertility andfar:- resident anir.als are very susceptible to erosion; the other soil t.z, ThLn Sapro
in this type because litic Pod loam (20%) and ?.1cderatel,- Deep Black Cla- Loa:-s (151)few, peoFle actually have moerate fertility and rrcerate to hicn erosicn pctanrial.reside on such steep T.ese soil t y es, ccrbined with the high zioes (50 ) Lindicate
slopes. The major use 	alternative managent strategies.
of t.is area by ani-	 Since the human and animal population dznsity is lcw in this
rals are those 	 setting, enohasis should be mrade on stanilizing these areas witibrcught up and gro-nd cover as well as forest vecetaticn, and convertin the
tcthered each cday. land use to predominantly livestock production via cam-unit-y


grazing cooperatives AlPthough 
 the soil water 
bo]ding capacity is low to oderate, the ninr'al and creater
rainfall is expected to provide for continuous producti o 
crass. It is cautioned that on these ver-; steep sicocs Ir r
livestock r-anagenent could result Ln severe ''traiina " and mcre
erosion. Rotational, controlled grazing emp-haslzing-=5r 
runmnants is initially reccrrimnded. 

OI 



Table 8 con't: Current Farm Kanagement FYactices and Livestock Ranagernent FR.ecomendations 

Lnviron-
mental 

Mngt. Zone 

High 
Mountains 
(over u0% 
slo-;e s 
less than 
1000MASL) 

Agricultural Crops 	 Wild Fbraqe 
Availability 

T Secuence 

The A0-onay Re.xirt Stated this zone is predcami-
nantly trets (develoi)s & secondary forest grow-tt)
but does =Clu eunzll patches of clean cultivated 

(_n. -cified). Cf the major forage
prouclrgC crops, scrghLun is eas cted. .iwever 
t!.e estlltior.s of perce-ntace of land use by ONE/
l'atershed indicate zero -, trees, seccndarv forest 

cr r-cnculture. Rather, nixed faning, qrass nd 
fallow predamunate. GCoun-i observations .3de

this rcwo-t sucgest that mixed farnulno a-nd 
I Up L er /seconoav . forest ,rcwth are well 
mu- -tu crass areas anr fallc., fields are 
essentially the sr land use (i.e., vo-ut)eer
wild4 herbmsoezus zaterial rapidly develo-)d in fiedJ 
bac.ween pie-nit'ic perzods.) 

Current Livestock 
1M1anacement 

As r . 5, htzran 
and il densities 
ar-o h c!c" r 
t r oher DZs. 
Pn e i- o access 
tc !-c, r ''pasture'' 
=_reas, or th:se 

.g in the high 
nvtains ,ill brng 

F.,1i-ds t "ether 
graze. GCats and 
cattle predaranate; 
ecj.n s (fcc transor 
are curn, 

Cocrents/PecRrendations 

Essentially, morst of t-his EMZ includes new Nationalt-he Park 
and proposed buffer zone. Since th.e goveriant will exercise
la-d use ccntrol aut! riry (discussions of displacing people are 
ccrci,), and external monies are available for developLng/reha
bilitatng these lands, it is hiobdv rec-cinrended that th-e buffer 
zne be develpci_ as a rodel of sotnd uzaltiple use (soil and water 

onservatic,; reforestation; i--Uted and proper fa:r.ng practices;
crazing progra ). 

Since available mnanrowr probably limits cut & car',, of forage, 
controlled grazing via ccrr -mitycooeratives is the onlyfeasible systen. Such a systen ilernted on these steep slopes
will have to be closely acnitored to deter-mine if it can 
indeed be acc--,plished. 

C D 



Targetted Watershed Management (521 0191) Page I- I 

ANNEX H SOCIAL SOUNDNESS ANALYSIS 

[Note: The anthor of soiind nruiulysis concluded thrit ninnging athe dss 
credit program within the project wvuld be w )rth the problems noted herein. 
The mission concluded that it. will b,' more prnmtichle to Utili. e inputs as 
incentives rather than credit, nnd to utili,, the s rvicos .-f the Burear, de 
Credit Agricolc (BCA) to provide credit to t:vpt ',r'mcrs. The refore, the 
analysis below has been edited to delete the ,'edit program design. Any reader 
wishing to examine the orig--inal a relysis shoulid q uory the missic, 's project 
files.I 

Profile of the watershed population. In assessing the social feasibility of 
the proposed Project, the best beginning p ri IsI a brief anthropological 
profile of the be neficiary population livingL ini lthi Pic Macayn wajtersheds. In 
the absence of detailed ethrographic aralyses; of any rural communities in that 
part of Hail.i, the profile is based on the informiation gathered in brief field 
visits combined with a thorough review of anthropological studies carricd out 
on hillside faring commulnities in other parts o)f Ha1iti. 

Beneficiary Population. Though c'redible cerTis data( are hard to come by, it 
has been esti iated that there are somin 100,00(0 people living in the gieneral 
area where the Project will furiction. Perh pts as many irs 85% ot !i.f 
population depnd on hillside farming as their- p"irwil Ipal rnt:aris of support. 
Conservatively estimating that 300,000 people fall into the hillside farmer 
category, and using the rouigh n!erage of 5 persons per household that. has been 
found valid for most of rural Hlaiti. one arri atis an estimated beneficiary 
populaition of some 60,000 families. It' succe.;sfil in its objectives, the 
project will involve at least it third )f these faimilie-s directly in altered 
land use stra te'gies. 

This population of 60,000 families is deploy 1 J\r the watersh's in 
residentially dispersed clusters of households related principally through 
patrilaberal and affinal kin ties, t.hrough exctiege labor relaoiships, and 
through intricate patterns of in tracommunity Innd rental nd sharecropping 
arangements. These land and labor sharing arrangements will be discussed at 
length below. 

lthnic homogeneity. In some settings, project implemenrita tion is encumbered by 
ethnic or tribal heterogeneity within the beneficiary population. There are no 
such ethno-racial distinctions to be fou dri within the rural Haitian population. 
Despite diversity in place of African origio, Hiere is absolutely no trace in 
Haiti of tiny socially rcogni ed p re-colonial Iribal differences hy which 
people might distiguish themselves from oth,:r grn ps. Furtherniore even the 
black/mulatto distinction that plays sic h ai important role at the higher 
levels of Haitian society is irrelevarit as a grol ) mearker' in the rural areas. 
Racially all members of the- beneficiary grou ) a of) distinct African-derived 
phenotype. Though there are lighliter skinited in di'idutials to be f,ind within 
villages, no hillside farmers are viewed by their neighbors, o, view 
themselves, as belonging to the "niulatto" groulp based in he L )wn ;s and cities. 
One's particular color shade in rural Ilni ti is viewed, riot as it rmarker of group 
membership, but as an individual characte ristic, not u rilike eye or hair color 
in Western Caucasian settings. In short, there ar': no ethnic dist.intions in 
rural Haiti that correspond, for example, to the Iredian/Mestizo distinction 
that complicates project design in lat.in Americin highland settings. 

Language. From the viewpoint of both peasant and implementing PVO, Creole 
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should be the language Of tile Project. All expatriate employees should either 
be fluent. in Creole on their arrival or be given a rapid immersion in Creole as 
soon as they arrive in counftry. 

Socioeconomic levels in rurnl laiti. The ethnic and linguistic homogeneity of 
the population does not mean that. there are no relevant internal socioeconomic 
groupings. The town/country distinction found in other cultures is present in 

Haiti as well. Large concentrated landholdings of several hundred hectares are 
found in the plains. In the mnountair areas, a private holding of 10 cnrre'iux 
would be large, and it is rare to find such holdings. Data collected in 
different contexts over the past three decades suggests a trend toward 
declining holding size. A careful study of land tenure carried out in Dubreuil 
by Jaffe shows an average holding size of about one and a quarter hectare, 
which is slightly less than th( 1.5 ha. average that tends to prevail in other 
settings. What is most impressiv( about the Dubreuil data is the degree of 
inequality in holdings. The bottlom 10% of the households own less than 5% of 
the land. Dubreiul, howeve, is a premontane setting with irrigated land and 
the land distribution patterns in such communities are quite different from 
those in t-he mountains. 

Though there are ffew generalizable quantitative data on the land distribution 
patterns in the region, the following propositions correspond to the general 
thrust of anthropological find(ings. 

(1) 	 The average holdintg site may be about. 1.5 hectares. 

(2) 	 Land ownership is ac(quire.d both by inheritance and by purchase. 

(3) 	 Most individuals probably inherit less than a hectare of land and most 
males probably purchase at. least one small plot of land in the course of 
their lives. It is rare ftr al individual to have accumulated through 
inheritance and pu, 'hase more than 3 hectares of land. 

(4) 	 There has been a demographically induced intergenerational shrinkage of 
holdings down co their p'ese:nt size. 

(5) 	 All over rural llaiti there is an active land market but the low 
productivity of mountain land under traditional technology has produced a 
situation in which there has been little if any concentration of hillside 
holdilng!;. 

(6) 	 Despite recent emigrntion front the Project region, there is relatively 
little absentee ownership in the hills. 

Role of women. There are t wo conjugal modes, mnrinj (legal marriage) and 
plasaj, a conjugal union that has not been religiously or civilly legitimized 
but in which both partners ate publicly recognized as spouses and viewed as 
jointly responsible for thie economic support of the offspring. Though no 
statistics are available for the region, probably some six out of ten conjugal 
unions are of the informal type. 'Tie importance of this for the spread effect 

of the Pr()ject is to be found in lard temre. Women in plasnj retain ownership 
of any land which they have inherited or purchased. Care must be taken to 
ensure that the percentage of Project-bhriefitted g rdens owned by females is 
representative of their general statistical importance in the landholding 
regime of the entire community. 



Targetted Watershed Management (521-0191) Page H-3
 

Families are organized into nucleated households, the norm being a husband, a 
wife, arid their offspring. There are however many variations on this theme. Of 
great importance is the sexual division of labor. Rural Haitian women are not 
only responsible for child care, cooking, washing, and other domestic tasks. 
In addition they are the major actors for certain phases of the agricultural 
cycle, principally planting, weeding, and marketing of the harvest. It could 
very well be that they, not the males, might be the principal decision makers 
with respect to placing vegetative interventionq of erosion control on hillside 
plots.
 

Religion in rural f1aiti. Given the (tenioninational character of most local 
PVOs, an equally important benefit distribution issue focuses on religious 
affiliation. Broadly speaking, there are three major religious clusters in 
rural laiti: Catholics, Protestants, and those who serve the loua of the Voodoo 
pantheon. (This latter group continues to practice Catholicism, at least in 
regard to the major rites of passage). Statistics are lacking on the 
population of the Project region. Protestant., may account for 15% of the 
population, Catholics who have publicly rejected Voodoo perhaps 40%, and 
Catholics who continue to serve the loun the remainder. The folk-religious 
practices of the latter group are done much more secretly in the Project region 
than in some other areas of Haiti, perhaps becrinse of the very preponderance of 
PVO mediated development activities. 

,oc.al Leaderthip Structures. Despil e recent political events, there has as yet 
been no formal readjustment of rural authority patterns. There traditionally 
has been, and there continues to be, a gap between the administrative 
arrangements called for in Haitian law arid h0 ac,ual reality of village life. 
Tn laitian law the population is organizid inlI (Clmmtnes, consis Iing of a head 
city (Pr: ville/IIC: 01) or town (Fr: bourg / fIC: bouh) with its outlying rural 
sections. Technically Haitian peasants live in rural sections. But in reality 
the section is an arbitrary administrative unit which may have several dozen 
villages and hamlets in which people actually live. JEach r'ural seclion is 

under the authority of a chef de section. This figure answers neither to the 
town civilian authorities nor to the soldiers in the town, but directly to the 
commander of the military district in which Lh commune is located. 

Paradoxically, the communities in which people actually live have no legal or 
administrative status. They are hamlets which may have only a few do',en 
people. The chef de section may have little to do with the hamlets, delegating 
his authority to a local unpaid assistant (who traditionally generates his fees 
by charging both plaintiff and defendant for his services). The most frequent 
occasion for police intervention appears to be the capture of stray livestock 
doing damage to neighbors' gardens. 

The fluidity of the current political situation, and the low profile and 
conciliatory stance which local anthorities ire ew irrently taking annd will 
probably continue to take in the foreseenble future endow this and other 
projects with an unprecedented degree of freedom to interact directly with 
peasants. In this sense recent political events must be seen as highly 
positive from the point of view of developmental activities in the Haitian 
countryside. 

Informal Authority Patterns. There was a period of breakdown of local 
authority in the Project area following the departure of Duvalier. During this 
period the local population depended on informal leaders for information arid 
guidance. Because of its role in paving the way for the disappearance of the 
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old regime, the credibility and moral authority of the Catholic Church among 
peasants has enjoyed and still enjoys an upsurge. Several Catholic PVOs in the 
Project area have had an impressive track record in organizing peasants, either 
into groupman in the case of DCCII or- into cooperatives in the case of UNICORS 
long before the departure of Duvalier. The local prestige and influence of 
these organizations has been enhanced even further by recent political events. 

The following section pr'cseri :i profile o-f the rtlral ecorionly. 

Elimination of Pallow. The destructive impact of current hillside farming 
technology must be seen at least partially in the light of recent demographic 
pressures. In times past cropping technieques were founded on a local variant 
of the shifting cultivation sequenc( found in many parts of the tropical world. 
In this sequence land was cle,:ared of arboreal vegetation, the vegetal debris 
was allowed to dry and w bho rned, covering the plot with grey ash. Crops were 
planted and harvested, aid the land was allowed to fallow. After several years 
of brush :rid small tree growth, larger secondary growth would emerge restoring 
the fertility of the soil,and the cycle would begin again. Under conditions of 
land ahundance, such ia system is not inherently darnaging to the environment. 

Population growth, however, has wreaked havoc on the viability of this land use 
system by r'ed Ucing land a\ailability and by forcing a concomitant shortening, 
and eventual elimination, of the regenerative fallow cycle. Under current land 
use practice, there is at most, a period of a year's rest given after several 
years of cropping. Arid even during the fallow period, animals are turned into 
the plot to- graze on crop residues and the herbaceous vegetation that 
eventually emerges. The rosult is an eroded, overworked, and in rnany parts 
treeless landscape. It. goes without, saying that the elimination of an 
effective fallow cycle has been produced, not. by peasant ignorance, but by 
simple land scarcity. 

Absence of indigenous . rosion control strategies. The above discussion 
suggests that the regenerative fallow cycle used to be present in Haiti but has 
disappear-d o ni,,r mot. inrig pressures. Precisely the opposite is true of 
erosion control mneasores. There is no eviderice that. systematic soil 
conservation was ever pracitid in pestcolonial Haiti. One sees little evidence 
in Haiti of the indigenously derived terracing systems that appear in various 
parts of West Africa. There is no reason to assume that these technologies 
did not cross the Atlantic. They were simply lost in the wake of extractive 
colonial and postcolonial land tse praictices, the: get-rich-quick land use 
policies learned by slaves from th,.ir French masters. 

Pressures felt. n recent years have witniessed the eriergence of what appears to 
be a spontaneous evolution of erosion control behaviors, in the form of small 
ramps of vegetal debris laid across the contour. But in general it must be 
said that there have never blee strong traditions of erosion control behavior 
among Haitian peasants. Fallowing was a part of traditional practices that has 
been lost because of stress. Erosion control, in contrast, was never really 
part of traditional practices, and is only now slowly beginning to make its way 
in.
 

Individualized Economic Organization. The preceding discussion focused on 
Haitian peasant technology. To introduce change, .owever, the Project must 
have a clear grasp of the economic motives that. move Haitian hillside farmers. 
There have been changes in this motivational structure over Lime. The micro
economic premises on which Project interventions are based must dovetail with 
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Haitian peasant lifeways, not the lifeways of the ethnographic past.current 
Under older patterns of post-marital virilocal residence, brothers and their 

children would live in close proximity to each other in familywives and 
to function at least to some degree under the

compounds (lakou) arid continue 
of their father. Long term patterns of monetization arid

economic control 
rendered su h :mnarrangement a thing of the

individualization, however, have 
Now many couples establish nicoocal residence on land which

romantic past. 
on family land,

they purchase. And even in) compounds where houses are bililt 
separate productive andindividual nuclear families carry out their own 

of this project is explicitly based on this
consumption activities. The design 

making and is 	 thus in close
monetized, individualized model of peasant decision 

tune with the reality of contemiporary laiti. 

are now involved in cash markets,
Cash cropping. Peasants around the world 

of variousboth as outlets for their agricultural produce and as sources 

are not produced locally. Many observers have correctly noted
commodities that 

colorful
that the Haitian peasants may be more cash-oriented than most. The 


market system of Haiti, capitalized and staffed by

and much-studied internal 

of the cash-oriented basis
energetic female traders, is a product and symptom 

there are regional differences in cashof rural Haitian life. Though 
apply 	 to the project region

involvement, the following three propositions would 


as well as to most regions of Haiti.
 

which 	 they consume. There is widespredgrow only part of the food(1) Farmers 
purchases for 	food,

dependence throughout the project region on cash 


especially during certain parts of the year.
 

grow. They depend on the
(2) Local families consume only part of what. they 

the sale of part of their harvest. Under cash
cash which they produce from 

but also internally consumed crops 	are included not only export crops, 


such as rice and beans aridn. mst 'tlh''r foodstuffs.
crops 

to try 	out new crops, but only
(3) Farmers have demonstrated their willingness 

if 	 these new crops stand a chance of augmenting their cash income. The 

example of this is the plmting of fast growiiig wood trees in 
most dramatic 

Project being 	 proposed here must introducethe Agroforestry Project. The 

its inputs in the context of potential cash returns. Projects that enter 

with ecological rather than economic messages rnrely trigger off
 

among peasants.
enthusiastic responses 

strong cash orientation as a weakness of the
Some observers have viewed this 

make
Haitian peasant economy. Some have recommended interventions which would 


to a cash

the peasant more self-sufficient, less dependnrlt on or oriented 

level, 	 are going against the 
market. Such schemes, however, while sound at one 


'T'lie approach being proposed in
 
current of post-colonial Caribbean history. 

is to accept the cash orientation of the Haitian
this Project, in contrast, 

derived from this orientation to the
harness the econofnic, energypeasant and to 

a new type of 	hillside land use behavior.
task of elaborating and implementing 

annuals rather than perennials. Some advisers envision the 
Current emphasis on 

in terms of a shift toward the use of hillsides for
future of the watersheds 


th,: traditional hillside farming

perennials. Unfortunately for' this model, 

and 
system goes in the opposite direction. The culturally preferred 


crop in most parts of the watershed are beans.

economically most lucrative 

options principally
When queried peasants may tend to describe their economic 


in terms of increments to their bean production. Though less lucrative, corn
 

4> 
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and millet. planting is also a central part of the economy. 

In contrast, the role of perennials (with the exception, of course, of coffee) 
in the current economy must. be viewed as marginal, both objectively and 
subjectively to the peasants themselves. Nobody queried (except expatriate 
fruit producers) spontaneously mentioned improved fruit as a promising bet for 
the 	future. 

This downplaying of fruit appears to reside less in market obst.acles than in 
other factors. Farmers arid marketwomen who were questioned about the role of 
fruit insisted that a pio,'l ,er of fruit would never lack buyers who woijl(d 
compete to pay a decent price. And the yields calculated with farmers from a 
hypothetica.l plot of ground planted in improved citrus exceeded yields from 
most other uses of that same hypothetical plot. When queried as to why, 
therefore, people did riot count on the planting of fruit trees as a major 
economic option, sever:l .inswers were given: 

(1)Though in theory a farmer could make a killing on fruit, in reality the 
income derived was less. The farmers have pressing cash needs which either 
force them to sell the fruit ahead of time to intermediaries who advance 
them the monoy, or to harvest the fruit before its optimal season. 

(2)Pest infestation destroys a large part of the traditional citrus harvest,
 
drastically reducing incom, yields.
 

(3) Nou p[ gaen pwnff.syorvLsn. We don't have that habit. People seemed 
thec-retically excited )y' Lhe idea, but. it.was simply alien to their current 
economic habits. They would do it, according to some informants, if 
somebody in their community were to take the lead and show the 
profitability of i'i, ye'nhure. 

The project. design ncc.:;)ts enach of these reasons arid has devised a solution for 
each barrier. 

(1) 	 Ircentives will be structured in such a way as to open to project 
participants a way out of the need to engage in disadvantageous pre-harvest 
crop sales. 

(2)The use of grafted fr ii."id chemical inputs will reduce pest infestation. 

(3) 	 The project will riot. enter the region with a crash emphasis on perennials. 
Rather, hhle rnphasi. will al first be on combining an increase in grain 
production with the introduction of soil conservation measu res which defuse 
the 	economic dang, r.,: :t.e nldant on such an irtensification. fruit trees 
will, however, be introduced on a smaller scale to each participating 
farmer. "'ho urn(lerlyirg model is to encourage a gradunl, evolut.ionary shift 
to the improved perennials as they begin to demonstrate both their 
botanical arid economic f,'asdbilif.y in the project region. 

In short, the project is based upon an intervention package which recognizes 
the currerit annual frood crop o'ieritatioi of the hillside farner and which 
programs a shift to perennials over' Lime. The erng.irie of this shift will be, 
not principally educanti ial ,,xhor tatinris on the pari of project staff, but 
inceasing economic returns from grafted fruit. 

Rotating Ixcharige-Labor Squnids. One of the must striking features of the 
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organization of labor in rural Hlaiti, and one of the most promising 
organizational models for the project, is the presence of exchange labor 
groups. In times past much labor was reportedly carried out with the kounbit, 
a worh party vwith several dozen particip:tnts, accompanied by the rhy tms of 
drums and bamboo trumpets (vnksinn). Such work parties have disappeared. 

The currentt.:,rntegy is for t.h, farmers to orlgrnize themiselves into groups of 
about 10 and to rotate to each others' plots of round. Most heLivy labor is 
performed, not by lone individuals, but by these rotating labor squads. Family 
labor, of course, continues to be imortant for -r'tai, 1ct-.. - -if the 
agriculural cycle. But in the contemporary peasant economy, it is absolutely 
essential to a farmer's survival that he be able to mobilize, ill addition to 
family labor, the labor of these rotating lat - squads. 

The matter has been complicated by the process of monetization and 
commercialization which is so central a feature of the local economy. Many 
groups and individuals actively sell their, labor to their, neighbors. Much of 
the labor performed by these squads is waigeless exchange labor; but perhaps as 
much as half of their labor is also sold. Though the internal microeconomic 
logic of these arrangements has yet be worled out ethnographically, farmers 
assured us that most people in the region are, both purchasers and sellers of 
labor and that it is now impossible to farm in the region without having 
capital to purchase labor. And the paymoitiet. to the laborers must be made the 
same day, on termination of the task. 

The presence of these commercialized rotating labor squads has at. least, twr, 

important implication.;s for' the project. 

(1) 	 The presence of small, self-selected acephalous groups provides the raw 
materials for a groupments, a strtegy that has been found to work 
elsewhere in Haiti. The presence of rotating labor squads in the region is 

an anthropological asset that Project implemente's should try to capitalize 
on. 

(2) 	 The role of monetization in the mobili; ;0.rtion of evenfl pe(asanr. labor means 
that some production incentive should be earmarked, or at. least opened up 
to, the provision of labor. We heard repeatedly the assertion that 
somebody with access to niaterial and labor inputs can get access to as much 
land as he needs in the context of local land tenur iearr:rgelnent.s. The 
major constraining factor- is the capital needed to work the land. If this 
is true, then the facilitating of inputs, if linked to the simultaneous 
performance of erosion control behaviors, will act, as a strong incentive 
for accele rated participation by the loca:l popuilation in the o l.ivities of 
the Project. 

Haitian Peasant land tenure. Land tenure dynamics will exert a critical impact 
on the acceptability and feasibility of the project. By the same token, the 

project itself, if successful, might exert an impact on land tenure 
arrangements in the Project region. For this reason a discussion of llaitian 
peasant land tenure is in order. 

[and in laiti is viewed as something which, under normal c(nditions, is "owred" 
by art individual. There is ro tradition, either legally or informally based, 

of "community" owned land. Therc are instances of plos of gtound which 
inheriting children de not bother' to divide up into discretely owned plots. But 
these are exceptional collective arrangements applied for the most part only to 
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agriculturally marginal land which will be used either for grazing or for 
residential compounds. Productive land will be divided up and placed under the 
control of individual,,;. 

Even in the case of StLe land, the State is considered as the "owner". Access
 
to the land is v'iewed as contingent on paying rent, much as one does to a
 
private owner. It is very unlikely that. anybody in the project region will
 
make projcct.-ri'i)mnume dod improvements on land 
 that he does not have ownership 
rights over, either juridin"al y or cusLomarily defined. 

Bilateral, partible inheritance. A major- vehicle for land movement in Haiti is
 
the inter-generational trarsnission 
of land at the deat.h of parents. Two
 
practices found elsewh etc arc militantly resisted in Haiti: the favoring of one
 
heir over others (as thriugh primogeniture ), or the faivoring of males 
over
 
females (as through d,,wry substitutes fOr land inheritance). By law and by

militant customr, all chi r(1 rf both sexes inherit equally. A parent, is not
 
allowed Lu disinherit a child, nor even to specify in a will that. more land
 
will be le ff I.o certain hildr(N. Legally 1uiandated differences in inheritance
 
rights come into play whei Lhe parent has children both of a legal and
 
extralegal conjugnl ur iori. But the guiding principle is that all children
 
inherit eq alIly.
 

Laind ns an nliennbhl commodity. Unlike in tribal settings, access to land is 
not only inherited in flaiti. TI. may also be purchased. In fact the purchase

of land is Coulturallyr iTaadIaite(l in rural Ilniti. Erntry into i ncipient. adulthood
 
is achieved with matiriL and offspring. But entry into full respected adulthood
 
is achiev, ,,mly thr:i gh thi purchase of land. Project personnel are
 
interested i flh,: ig tt-rm decision rrmaking processes of project participants.

In this light it is -r'i.i-al t) understand that in traditional laiLi, the long
 
term econonic stratc. y for moving up in the world has been one, not of
 
increasing yields tbroi qh inqroved technology, nor of protecting land through

erosion 
 control imeasIre. b ut. r:fher one of inc rasing one's landholdings

through th. purchase of bind. Peasarts will, tif coo r'se, do everything possible
 
to increase yields. Biuit in termesof a long-range surviva] strategy, the
 
traditional emphasis &ris bee.n mui inure land t.hr(oughin ring putrchase. The 
current situation of str-,ss tens fire door for an evolutionary change in that
 
orientation, towair-d :, sf ra tgy or more intensive nItiva tion of the land which
 
one already has. But such a shift is still in the future. Project. personnel

should have a sense fO ir wiI, Le t.r,d lf.itnal long-range game plan of the
 
peasant has been.
 

Though land has been a i: r e ta:bt cormmodity since the colonial artd post
revolutionary period, populationl growth and the delay of access t.o inheritance 
land has created an intens.fication of the li:rid market throughout rural llaiti. 
This movement appears ., aply to tie Priec t region as much as t.o other 
regions in Haiti. dta lacking thisThoughl quait.itati:In ar: on matter, the 
ilmpressihii V as genemrat,.d L.h:a! the lan( differ.enLials existing in the Project
region ar: :is rich a product of land purchases arid sales by individuals as they 
are of ctiff rt, ',:s in .hc. amiii rt. of land which was irater-generationally 
transmit.ted. 

Land uid hfaitinn Law. A great deal of llaifin, law, based on the French 
Napoleonic Code, focuses on questions of ian(d right. Much of tire activity
that goes on in courts in I:rti is oriented to settling disputes over laird. 
Haitian peasants know tLhat ni-css to land is subject to review by government
and courts and know that Itheir access to land is strongest. when their rights 
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are supported by pieces of paper. They consequcntly feel nervous about their 
land ownership rights when they carlnot point to soie pwcc of p:.tper, if not in 
their possession, at. least in the possession of an older relative, that 
validates their particular right, or tlie right of their fatmily, to clain 
ownership of the land. 

The proper procedures for getting legalized [pit,,es of paper eritail calling in a 
government surveyor whenever land is transmit.ed, either through inheritance or 
through purchnse. The surveyor rmasures Ih,: plot :iand place d,,\wn official 
boundary markers. The inheritor or purchaser then receives a legalized deed 
for that specific piot. of ground. 

Such formal procedures were respecte'd ii tie plist. ut siurveyrw fees have 
always been high; many people would pay the surveyor, not in cash, but rather 
by giving him a portio .h !wi:in g Andspecified or land seurveyed. suspicion 
was always felt concerning the vulrrability of surveyors to bribes from one's 
neighbors on contiguous plots IU)measire iri t.heir favor. Though plots have 
become smaller over time, surveyors, fees have increased. With smaller plots 
conies greater pressure from neigh ic's. The rvst'il t has been tLh e,iergerice unifong 

peasants of informal mechaniisms of lrid transmission. These inforimal 
procedures lead to an absence of plo t -spe itfir deeds. The qiestion arises as 
to whether the absence of (eeds will serve as a disincentive to participation 
in land-improvement acti\'ities on p))s sn :,'lidis. The mattei merits brief 
discussion. 

Informal, extralegal land customs. 'Two types (if informal land marieuvers can be 
identified that fall at least partially outside the scope of formal law and 
play a critical role in shaping Lhe real life ,rtire situation prevalent in any 
given community. Project personnel should be aware (jf these patterns, arid of 

the implications which they have for tenure security, arind the concomitant 
willingness to invest in land improvements. 

(1) Informal land partition by sibling. Many sibling groups will avoid the 
costs arid risks of surveyors by simply dividing up LIhe land among 

themselves using, not a surve yors chairn, but a ropt:.. In most areas of 
Haiti, such informal divisions are done in the presence of ,lderly 
comunnity witnesses. Informants in the project region indicated that no 
witnesses are called in there. In either case, after the patititon, each 
inheriting child treats the lind as though it is his or hers, ;in( the 
community recognizes that persn's exclusive rights over the parcels, even 
to the extent of being able to sell it. Becuse the partition was done 
without a surveyor, the inheritor will nor receive a legal deed for that. 
particular plot. 

(2) Notarized land sales. Art arnlogous shortcli I is used in the ease of land 
purchase. It is in the interest of hoth buyer and seller to bypass the 
surveyor. The buyer may wish to avoid surveying costs; the seller may wish 
to have a surveyor intrude on hind which he, the seller, may riot have had 
surveyed when he a:i'ricied it tie h , . !! rce ("r puircehiso. The 

procedure is for a price to be ag'eed upo nr. Beelh parties there go to a 

notary, who witnesses the IlrieS(:t.iori and who '-harges i slll fee for 
issuing a notarized reco'd of the land sale. The notarization itself is 
considered necessary; the buyer fears that the heirs of the seller may 
claim that the land was rot sold but ner,:y r,:n.ed. The buyer retairis, arid 

passes to his heirs, not a surveyed deed, but, a simple record of 
transactions. &v 

http:transmit.ed
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There are two types of deedlessness in rural Haiti: first, the radical 
deedlessness produced by the absence of genuine ownership rights in a plot of 
ground. Such deedlessness would affect the children of those who first
acquired the land by squatting and who have not claimed prescription rights
after the legally stipulated period of time. Second, the relative deedlessness 
of those who have used one of the above informal land acquisition maneuvers. 
Those who fall into the latter category may not be able to produce a deed for 
the plot of ground which they are claiming as theirs. But what they can often 
produce is the very old "master deed" which may date back from the 19th
 
century, kept carefully in the possession of a trusted family elder or
 
respected community member. The 
 person's secuity of tenure rests on that

particular paper, indicating legal acquisition by an ancestor to whom he can
 
trace lineal descent.
 

Landlords and Tenants in Rural Haiti. Fortunately for the peasants, there are
 
yet other extralegal, traditional channels 
 by which people may get access to

land. For example, sharecropping and renting occur within 
 the 	peasantry
itself. At different timen in the career of an individual, he might depend
 
more on sharecropped land, inherited land, or purchased land. 
 And later in
life, as he acquires more land, he may himself begin letting others work one or 
two of his plots as a tenant. 

The very categories of "owner-operator", "tenant", and "landlord" make little
 
sense in Haiti as ways of classifying individuals. At any given moment in
 
time, the same individual may be cropping one of his inherited plots, one

purchased plots, arid two plots 
which he is sharecropping from a neighbor. This 
same individual may ahso have a plot farther away which he is giving out to

another farmer to sharecrop. Thus this individual Is simultaneously an
 
inheritor, a purchaser, a tenant, and a landlord.
 

The Food-for-Work aubcuA..ure in rural Haiti. Peasants are willing to pay
projects for whatever they receive as long as three conditions are met: 

(1) 	 the project is providing something that is genuinely useful to them; 

(2) 	 the beneficiaries can afford what is being offered; and 

(3) 	 the payment is structured in such a way that individuals do not fear that
 
they are paying for goods from which 
 others will benefit as much as or more 
than they themse!ves. 

Food for Work has been used by 	 projects in cases where violation of one of
these conditions has made peasants unwilling to participate and has forced 
project staff to resort to wage labor to generate participation. 

In the building of dry-wall erosion control terraces on peasant-owned land,
condition one is violated. Because of the space which they take up, the dry
walls are believed neutral, or even negative, to the short term cash-flow 
interest of the peasant. In the case of road building or school building
projects, people insist on payment in food or cash because condition 3 Is being
violated. In both of these cases the 	nature of the e-change is being redefined
by the peasants; they are exchanging their labor for wages or quasi-wages.
They are riot expecting a free lunch; rather the project is viewed as wanting
certain outputs for its own reasons, and the peasants insist on being paid for 
cooperating. 
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The key question now is: Can the project be structured in such a way that 

people will purchase the inputs, instead of receiving a free subsidy, as it' the 

case of the trees? The answer to this is a tentative but optimistic yes. But 

it will take some negotiating between project and peasant. 'he secret is to 

begin with a recognition of the two fundamentali- different types of purchase 

modes that exist. Under one mode the buyer pays cash up front. Under another 
later. This 	brings us to a discussionpurchase mode, he acquires now but pays 

of the very difficult and controversial topic of credit 

the most hotly 	debated topics that has surfacedThe Question af CrediL One of 
during the project design stage is credit, and there are at least ten 

the uise, of credit in this project..objections that have been raised against 

(1) 	 Administrative costs. The inclusion of a serious credit component in the 

project 	would entail the allocation of a substantial chunk of project time 

toward managing that credit in all its phases: soliciting,and resources 
receiving, screening, and processing applications, disbursing the credit, 

setting up tracking measures for each portfolio, implementing supervisory 

to ensure that 	the credit is used for the earmarked purposes,measures 

receiving and processing payments, dealing with delays and defaults.
 

Credit is, in short, a major administrative undertaking.
 

(2) 	 High fallure rate. The list of failed rural credit programs is much longer
 

than the liRi. of successes. Many projects have been badly burnt, by well

intentioned but poorly conceived plans to make project resources available
 

to peasant communities. Why build a guaranteed headache "nto the project? 

(3) 	 Alien to watershed management. There appears to be no intrinsic linkage
 

access to credit and the carrying out of erosion control measures.
between 
The vegetative interventions proposed by the project should be so 

goinginexpensive that the farmers will be able to implement them without 


into debt.
 

(4) 	 Brosion control inputs can be furnished free. The seed or vegetal material 

for nitrogen fixing hedgerows could justifiably be furnished free of charge 

by the project. 

(5) Objections 	to bribery as a development tool. The use of credit as an 

incentive could create a situation in which credit-needy farmers carry out 

erosion control interventions, not for their own sake, but as a means of 

getting access to the credit. This is tantamount to "bribing" cash-needy 

peasants to accelerate their participation in the project. Would not a 
land usemuch healthier development strategy be to wait until the changed 

behaviors have proven their worth and are spontaneously accepted by the 

farmers on their own merit. 

lines. If $1 million is allocated(6) 	 Insufficient funds for meaningful credit 
to credit, and the potential beneficiary population is numbered around 

50,000, each potential recipient would qualify for the grand total of $20. 

the $10 or so that it would take to administer each portfolio,Subtracting 
a level that 	would seem absurdthis reduces the per capita credit line to 


even to a cash-needy Haitian peasant.
 

(7) E cological backfiring. The infusion of a sudden amount of credit into the 

the 	effect of triggering off a sudden intensificationwatersheds could have 
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of agricultural activities. Rather than protecting the watersheds, this 
could constitute the ecological coup de grace and cause the entire project 
to backfire. 

(8) 	 Impossibility of enforcing earmarked uses. The project would not be able 
to enforce the use of credit for earmarked purposes. Farmers might simply 
use the credit for consumption or recreational purposes. Even worse, given
the current astronomical interest rates at which traditional credit is 
lent, it might be economicaly rational for farmers simply to take project
credit and lend it out to their neighbors at higher interest rates. TWAMP 
staff would be unable even to detect, let alone prevent, the occurence of 
such maneuvers.
 

(9) 	 Elimination of incentives in Agroforestry. The Agroforestry Outreach
 
project, suspecting that peasant interest in planting wood 
 trees might be 
very low, built in an incentive arrangement in which tree planters would 
receive a labor stipend for each tree still alive after a year. Comparing 
peasant responses in regions where the incentive was applied with responses
in regions where no such incentive was applied, the project could detect no 
difference in peasant willingness to plant or care for trees as the result 
of an incentive. Because peasants were interested in the trees themselves,
the incentive mechanism was gradually eliminated from the project. TWAMP 
should learn from AOP and assume that the technical packages being 
recomended by the project will sell themselves. 

(10)PVOs 	as banker-and-police. The allocation of credit to its clients could
 
transform the relation between a local PVO and the 
peasants or groupement
with whom it has built up relations of trust. The dual rual of moneylender
and chaser after defaultees could weaken or destroy the relationship 
between the PVO and its clients. 

The dangers and object( ns have been carefully recorded. But the entire
 
dilemma, and the important 
program decisions that hinge on the resolution of 
this dilemma, will remain murky unless ce-tain basic patterns are 	aired. 
Despite the weight of the above-listed objections, the project might never get

off the ground, or might fall on its face once launched, unless credit
 
arrangements are instituted, or unless other routes are 
 found for carrying out
 
the functions that credit could achieve.
 

Even in the traditional land use system, it is capital, rather than land, that
 
is viewed and felt by the 
actors within the system to be their major immediate 
constraint. Even in the traditional system less land is worked, fewer beans 
are planted, than the maximum possible because of the inability of the 
cultivator to pay for the seed and labor. If no provisions are made for this 
dilemma two results are possible: 

(1) 	 Potentially interested farmers might simply dismiss the undertaking as 
something viable only for the wealthy. 

(2) 	 The participants and beneficiaries might in fact come only from the 

wealthier sectors of the local population. 

Effective credit arrangements are one way out of tia bind. 

Credit is not, of course, a cure-all. The project must make other steps as 
well. Because some of these inputs are non-traditional to the region--special 
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improved seed to be produced under contract, fertilizer and other midersi
 
agronomic inputs--the project itself must open up the supply channels. To do
 
this significant portions of the project, budget must be earnmrked for
 
purchasing and stocking thes-3 non-traditional inputs and for making them
 
available under project auspices (either tunbrella agency or local PVO) to the
 
beneficiary population.
 

One option is to give "free samples" of fertilizer and improved plant material, 
much in the manner in which the Agroforestry project gives away free seedlings. 
But a much better long-term strategy will be to make these inputs available to 
farmers on a credit basis, to be repaid to the project after the harvest. But
 
whether it choose the "free sample" model or the credit model, All) should
 
insist that a substantial portion of the budget be earmarked for purchasing the
 
inputs without which peasants will neither be able nor inclined to implement
 
the project activities on their own plots of ground.
 

Reference here is not being made to the inputs on project-managed demonstration 
plots, which of course will come out of the project budget. Reference is being 
made to inputs which the peasants themselves will apply to their own land. The 
project must acquire them and make them available, either as free samples or, 
preferably, in the form of credit. It would be an exercise in institutional 
fantasy to expect that the hillside peasants of the southern watersheds will, 
with their own cash and on their own initiative, rush to Les Cayes to purchase 
the capital intensive inputs that alonotion of project recommended hillside 
packages presupposes. The lessons of the Agroforestry and Swine Repopulation 
projects have been cited as relevant. Neither of these projects made the 
unrealistic assumption that project participants themselves would spontaneously 
seek out the trees or import the pigs. Rather the projects themselves made 
budgetary provisions for activating an outward flow of these material inputs. 

Credit, however, has other potential developmental functions. The payoffs from 
a successful credit program would be multiple in character. 

[Note: The following arguments generally aply to material inputs (capital) as 
incentives, as well as credit; therefore, they remain relevant to the project 
as approved.] 

(1) Long-term resolution of Lhe c:ash-flow dilemma. This function of credit has 
just been discussed. Even if farmers are convinced of the income 
generating potential of project-recommended interventions, to the degree of 
being willing to invest capital without any additional "incentive", most of 
them simply lack the capital to participate. To keep credit properly 
lodged in the context of hillside farming, its "incentive" value should not 
be overemphasized. Its principal function is the old fashioned garden
variety function of providing access to needed capital for already
motivated participants who happen to lack up-front cash resources. Failure 
to take this cash-flow blockage into account could hamstring and sabotage 
the project. 

(2) 	 Incentive to apply vegetative interventions. However we can assume that in 
the beginning most hillside farmers will not be convinced of the value of 
what is being proposed. They will be skeptical. And despite the 
enthusiasm of project staff, there will probably be no popular rush to line 
the hillsides with nitrogen fixing hedgerows or i ther vegetative 
interventions. To avoid this backfire effect, the project could 
legitimately decide to promote accelerated planting of nitrogen fixing 
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hedgerows in the project region even before people are spontaneously
convinced of their utility. The best alternative to the failed Food for 
Work incentive strategy might be to make access to credit contingent on a
would-be borrower protecting at least one of his parcels with project
approved vegetative interventions. This of credituse might accelerate 
attention to and interest in this project among peasants. Hundreds and 
perhaps thousands of individuals who might choose to wait for years to
begin experimenting, for example, with nitrogen fixing hedgerows, might 
move into immediate preparatory action if the project announced that inputs
would be available on credit, but only for on plots that have beenuse 

protected with vegetative interventions.
 

(3) Credibility of project technician& There is yet a third potential program
payoff from the creation of a credit portfolio. Few sights are as sad as 
the sight of a qualified and highly motivated technician sent out to a 
village with neither authority nor resources, with nothing but his vehicle,
his smile, and his messages. The ability of a technician to get his job
done stems not only from his technical capacity. It also stems from the
authority he has to allocate real-life resources to those with whom he is 
interacting. Villagers quickly see through technicians who have no command
of resources. One of the most convincing and powerful resources with which 
TWAMP could arm its technicians, Haitian as well as expatriate, is the 
authority to allocate a credit line to those farmers who are willing to 
engage in risky new land use behaviors. 

[The description of the credit program has been deleted since it will not be 
implemented in this project. Project beneficiaries will be encouraged to 
utilize credit through the Bureau de Credit Agricole (BCA). The mission will
in turn encourage the BCA Regional Office in Cayes to expand its operations
into the target area, ar-I Lo coordinate with the LORGs in extending group 
loans.] 
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ANNEX I ECONOMIC ANALYSIS 

[NOTE: The sumay tables far this analy,;is, including the mull.iyear 
calculatJons of the IRi? (Tables Kf] throug Ki4), are found at the end of this 
annex.] 

Introduction. Te economy of Haiti han made notable progress in the past 
fifteen years, especially in improving the physical infrastructure of the 
country, including roads, ports, and communication tystems, and in providing 
social services such as schools and medical facilities. Investment in labor
intensive light industry has also provided jobs in u:ban areas for a small but 
significant proportion of rural migrants, although labor productivity in these 
industries has declined since 1980. All of this is indicative of some 
encouraging forward movement in certain sectors of the economy. 

The performance of the agricultural sector over the same period, however, has 
been poor and stands in vivid contrast to limited progress made elsewhere. By 
all accounts, agricultural output ac-oss the board has stagnated or is in 
decline when judged in absolute terms or per cipita. Agricultural exports have 
been particularly affocted in the last two decades. Coffee exports have 
declined even faster than the decline in overall production, Exports of cocoa, 
cotton and essential oils have stagnated. Hlail) is now a net importer of sugar 
where historically it had been a major exporLer. Inhabitants of the rural 
areas of Haiti are already among the nooreo.L in the Western Hemisphere. They 
are getting poorer in real terms as population growth outstrips agricultural 
productivity and the terms of trade, particularly for export crops, have turned 
against them. 

These rural people are losing ground vis-a-vis urban Haitians whose incomes 
have roughly kept pace with inflation over the last decade. Agricultural 
productivity and output in Haiti have failed to keep pace with domestic demand 
and the country has failed even to maintain the market shares it once held for 
its export crops. This poor agricultural performance has its roots in many 
constraints, some structural and many self-inflicted. 

Structural Constraint. The structural constraints affecting agriculture! 
productivity and output are numerous. Haiti has a limited natural endowment of 
flat, fertile agricultural land, about 350,000 total hectares on the plains, of 
which only 45,000 hectares are fully irrigal'id for a population in excess of 
6,000,000 inhabitants. Approximately eighty per cent of the country, inland 
from these few coastal plains, is denuded hills with moderate to steep slopes. 
Many of these slopes are covered with shallow and relatively infertile soils. 
Virtually all of them are naturally subject to erosior over time but the 
process has been greatly accelerated "n this century by man's misuse of the 
land. This is evidenced, among other things, by the fact that only 3.6 per 
cent of these slopes as now covered with forests, whereas up to 60 per cent of 
the land was forested as late as the 1920s. This misuse of the land can be 
explained in large measure by the interaction of high human population 
densities per square kilometer of cultivated land, with attendant livestock, 
and the primitive crop and livestock techniques employed by rural families. 
Much of the land in the hills is clearly not suitable for sustained cultivation 
of annual crops arid does not respond well No the additional pressures of 
grazing and animal traffic. 

It is estimated by the World Bank (1985) that 40 per cent of the total hillside 
area of Haiti has been denuded of soil, becoming essentially wilderness with 

N\N 
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little or no vegetation. It is estimated that 10 to 15,000 hectares are lost 
to soil erosion annually as a result of poorly placed food crop plantings and 
the 	felling of forests for fuel and construction materials. This is the case 
on 	 the 50 per cent of the land area with a slope greater than 40 per cent that is 
suitable ecologically only for forest cover. Another constraint to increasing 
agricultural production uniformly over large areas is the high variability in 
the 	spatial and temporal distribution of annual rainfall. Although annual 
rainfall in many areas seems to be more than adequate for sustained crop 
production, distribution of the rains is often problematic. Violent storms 
often cause extensive crop damage and, conversely, droughts can occur at 
critical periods in crop cycle. Finally, misuse of the land has lowered the 
soil 	moisture retention capacities in many areas to the point where much of the 
precipitation that is available simply runs off, causing sheet, rill and gully 
erosion, instead of being .oiserved for iroductivo purposes. 

At the level of the farmzer, structural barriers to agricultural progress 
include 

(1) 	 the fractionalizatiorn of fields through inheritance rules, coupled with
 
considerable uncertaint.ies about the occupant's tenure status;
 

(2) 	 the pattern of extremely small and often widely dispersed fields to allow 
the farmer to take advanltage of diiferernt microclimatos and other factors 
on the hillsides; arid 

(3) 	 the lack of ade--quate farm-to-market roads in the hills which raises the
 
market,,:U c'osts for all .-rop.4 produced and all inputs and services
 
available t() fil':re is.
 

As 	 stated above, there ;t henvy population pressure per hectare of available 
arable land in Haiti. Thw situation is further complicated by the fact that 
only about 45 per cent of he ngricultural labor force is composed of 
independent. pea.nant farmers rind t::eir families. The remainder of the effective 
rural labor force i-: cormp,)5(d of landless wage laborers and farmers under 
different types of .ental arid s4hare cropping arrangements with landowners, 
local or absenlt.te. 'l'hese x',r i i, land use arrarlngentrirts have different impacts 
upon the attrnctivene.ss ()I agrictil tural innovations. 

Most independent, peasirits li\,(! on the hillsides f, ,''iught in a 
particularly vicious ;icle. Their incomes are very low. PFer capita rural GDP 
was estimated in ,'Y B-,3 to be around $ 125, compared to a national average of 
$318. The cash needs of these farm families, are relatively high in relation to 
their incomes find yet all evidence indicates that these cash incomes are 
declining. With income levels so low and the cash crisis so severe, there is 
virtually no peasant ;: .ving or, investment. 

Technology levels arid labor productivity remain strikingly low: farm implements
and production techniques remairi essentially mediieval by any western standards. 
Most farmers on the hillsides possess only hand tools. They use essentially no 
improved seeds arid purchase no significant quantities of any other modern 
agricultural inputs. Productivity increases ar, therefore minimal - rid do riot. 
come close t(o keeping pace with t.he growth in whePrOUlatior. 

The proportion of all farms with 1.6 hectares or les in(cr(.ased from ar 
estimated 39 per cent in 1950 to 71 per -ent. in 1971 and has undoubtedly
increased further since. Con versel',, the proportion of farms with more than 4 

http:attrnctivene.ss
http:absenlt.te
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hectares fell from 16 per cent to 5 per cent by 1971. Therefore, the econromic 
size of total land holdings is a major problem. This is further complicated by
the fact tlw.:. Haitian farms are usually fragmented into several fields, often 
at considerable distances one from the othet. Many of these farms ar. now
 
obviously too small to support family subsistenc, requirements, much less
 
generate income flows to 
 internally finance significarnt agricultural
 
modernization.
 

To counter the decline in their effective purchasing power, most peasants are 
forced to plant higher and higher percentages of their land to food crops and 
to sell increasingly larger percentages of those crops at thce ,-ixpense of family
subpistence needs. This trend has three principal consequences: first, it 
increases exploitation of more and Hiore marginal land; second, it increases 
farmer indebtedness; and, finally, it aggravnates existing mal,nutritiori in the 
rural pupulation. Recent estimates show a nationwide average caloric deficit 
of 14 per cent and a protein deficit of 32 per cent, when present intakes are
 
compared with FAO/WHO recommended levels. These average deficits among rural
 
inhabitants are estimated at 40 
 per cent and 50 per cent, respectively. 

Technical, Institutionaland Policy Constraints. While the structural 
constraints mentioned above set the outer bounds of the feasible area for
 
agricultural intervention and can only be released by long-term 
 interventions,
 
if at all there are aeveral other constraints which are amenable to change in
 
the short term and medium term.
 

The Government of Haiti is riot efficient in providing any useful agricultural
services for the bulk of Haitian peasants. The government agricultural
research program appears to be severely underfunded, has little direction, and 
shows no noticeable results in terms of useful agricultural intervention 
packages. Agricultural input delivery systems, other than the limited ones run
 
by individual donor efforts and some private companies, virtually
are 

nonexistent 
 in the rural areas in general, and on the hillsides in particular. 
The agricultural axtension aervice exists mainly on paper. Those agents who 
actually are located in the field, and not. behind desks at the Ministry of 
Agriculture, often have no transport or any other support services to allow 
them to perform adequately. In addition, they often have nothing of value to 
communicate to local farmers and cannot facilitate farmer access to any 
government services which would be useful to them. 

If the government's deficiencies in providing useful services to the sector 
were merely neutral, there might have been some scope for private initiatives 
in agriculture. Unfortunately, however, government policies have compounded
the difficult situation in peasant agriculture in a negative way. They have 
resulted in inappropriate incentives to certain farm enterprises and provided
others with little or no incentives or support for raising their productivity.
The most striking example on the hillsides is the plight of the coffee growers.
At least one million people on the hillsides depend on this crop for a 
significant portion of their annual incomes. Yet coffee, which is a well
adapted perennial crop for the hillsides, has been subjected to a high export 
tax that has siphoned off large amounts of revenue from the coffee trade and 
significantly reduced producer prices for the crop. Low producer incentives 
inevitably lead to extreme peasant reluctance in renovating old coffee stands 
and result in extremely low per hectare yields of 200 kilograms or less from 
the old stands. In the recent past, similarly high export taxes have reduced 
effective producer prices for cocoa, snal and essential oils and ruined 
producer incentives and virtually destroyed these export industries. 

fl 
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Trade and importation control policies also distort agricultural producer
incentives and lead to misallocations of resources to crops which could be more 
appropriately purchased in part on the world market. Of particular relevance
 
to the hillsides is the government's restrictive import policies on food
 
grains. By restricting imports of 
maize and rice in the face of growing

domestic demand for food, the government appears to have further turned
 
relative prices strongly against export crops like 
coffee and toward increased
 
production of annual food crops on erosive hillsides that cannot 
 sustain
 
increased cultivation pressures. These price 
 trends have been accentuated by
the government's policy of giving inordinate protection to inefficient
 
parastatal food processing industries, therefore driving food prices up
 
further.
 

Finally, in addition to the harmful distortions created by state fiscal,
pricing, and marketing policies, the public agricultural investment and credit 
programs have been diffuse and unfocussed. The program until recently
consisted of a very large projects which did not correspond to any set of 
clearly defined sector objectives and so were not ranked in any order of 
priority. The World Bank (1985) estimates that there were as many as 65 donor
financed projects under implementation in F'Y 1984 and another 30 in some stage
of preparation, not, to mention domestically-financed activities of the 
Ministry. This has been an unrealistic workload for the Ministry staff and not 
surprisingly actual disbursemerts for useful activities have been limited. 
Furthermore, recurrent expenditures were often not adequately considered in 
advance nor were available funds disbursed when necessary. Arrangements for
 
agricultural credit in Haiti have been 
 designed less to strengthen the
 
financial structure of viable farm enterprises than to meet crodit needs
 
indiscriminately. 
 The two existing government institutions, BCA and BNDA1,
 
have responded to geeral credit 
demand without clear production-oriented
 
guidelines arid staff.
 

Because of this, several rural development schemes have chosen to provide
credit directly to farmers through a series of ad hoc and uncoordinated credit 
programs. Credit has generally not been channelled toward the farm enterprises
with the most potential for major production and productivity gains and such 
programs are generally unsustainable after the particular sponsoring project
terminates. In short, there is a virtually no rural capacity to move large 
amounts of credit to farmers for' productive enterprises or to provide the 
technical and supervisory services necessary to see that successful loan 
applicants use their credit uppropr'iately in enterprises which will allow them 
to repay their loans on time. 

Existing farming systems. The project will deal with some of the deficiencies 
in the present agricultural system as they .A1fect the hillsides. The details 
of the project have been outlined elsewhere. The remainder of this analysis
deals with the viability of the existing hillside agricultural system and sets 
the basis for comparisons with the interventions proposed under the project. 

An assessment of the existing traditional cropping systems in the project area 
is essential to set the basis for any e:onomic analyses of proposed project
interventions. In the case of the Pic Macaya watersheds, the existing cropping 
systems were defined for project purposes as those f,j farm families engaged in 
crop agriculture above 100 meters of elevation on the hillsides. Interventions 
on the plains in the Les Cav(ys and other adjacent areas were precluded from 
consideration but there was rio upper altitude limit placed on agricultural 
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enterprises. 

Exclusion of the plains as a target for project interventions negated the 
usefulness of almost all of the existing agricultural literature on the 
watershed area for purposes of economic analysis. What has been written on 
Haitian agriculture on the southern peninsula is almost entirely focused on 
irrigated and rainfed cropping on the flat, coastal plains and has little 
relevance to hillside situations. Moreover, most of the literature reports on 
crops grown and analyzed in mono,cultures, whereas virtually all crops on the 
hillsides are grown in associations or in relay cropping over the year. 

Given the extreme deficiencies in the existing literature, we were forced to 
build a picture of the dominant cropping system on the hillsides from a very 
limited number of relevant secondary sources and from personal interviews and 
working sessions with the few Haitian agricultural technicians with actual work 
experience on the hillsides of the target watersheds. 

The cropping system assumes a farm having six fields and a total crop area of 
1.6 hectares. The farm family is assumed to plant these fields with crop 
associations tailored to their individual production capacities. In order to 
simulate a realistic farm situation over time, indicative crop association 
budgets were calculated for each field over a twenty year period and then 
aggregated to present an indicative farm cropping budget for each year of tile 
period. In all, crop association budgets were calculated for all slots in the 
6 by 20 matrix where crop production actually took place to establish the 
traditional farm base case. Examples of one of those budgets for each field 
are presented below to give the reader an idea of the specific assumptions of 
each type of crop association budget. Presentation of all the crop budgets 
would require the inclusion of about 200 pages of calculations in the project 
paper, which was deemed unnecessary. 

Tables I to 6 quantify the results obtained from implementing the six different 
intervention packages on Fields 1 to 6 of the traditional farm. Results are as 
specified in the technical annex for each intervention package. 

As can be seen from the tables, net cash returns are highly variable and range 
from a high of $88.53 in the fifth year to a low of $5.78 in the twentieth 
year, when the fertility of three fields is assumed to have been completely 

exhausted and the other three have suffered long-term yield declines of 
approximately 2 per cent per year. Total returns from the farm (net of 
production costs but including an imputed cost for unpaid family labor, follow 
a similar pattern. Finally, total returns per day of labor on crops show the 
greatest consistency over time. In every year, they are above the imputed cost 
of agricultural wage labor in the hillside areas of the watersheds ($0.70 per 
man-day). 

This last result--that the total returns per day of labor on one's own fields 

is higher than the commonly accepted opportunity cost of one's labor on another 

farmer's field--may be one explanation why meny farmers continue to exploit 

seemingly hopeless cropping situations, rather than work as wage laborers in 

the immediate vicinity of the farmsteads during the cropping season. The 

present system obviously reflects the risks associated with hillside 
agriculture in several ways: 

(1) dispersion of fields with different crop associations on each field; 



Table 1 
INDICATIVE CROP BUD(ET TWM (52.1-0191 

Page 1-6(Calculated in U.S. Dollars per Hectare) 

CROP 
 : Sweet Potatoes in Monoculture
 
LEVEL OF TECHNOLOGY : Traditional
 
FIELD AND YEAR 
 : # 1.- Year 3 (Rec:lamation Site)
 

CASH COSTS CIA+SH REVENUES 

Seed 
Fertilizer 

$ 10.00 
0 

Sale of Crop $ U.0) 

Insecticides 0 
Herbicides 0 
Hand Tools 12.08 

TOTAL CASH COSTS $ 22. 08 TOTAL CASH REVENUES $ 5.00 

NON-CASH UOS S REVENUES IN KIND 

Family Labor: 

Land 'Freparation 
Crop Planting 

$ 23.10 
7.70 

Farm Crop ConsUm'ption $ 4 5.0:C.0 

First Weeding 13.3 
Second Weedir.ng 0 
Fertilization 0 
Chemical Treatments 0 
Harvestin 9 1.40 
Post-Harvest 0 

TOTAL NON--CASH COSTS $ 45.50 TU.AL REVE4UES [N KIND $ 4'. 00 

TOTL COSTS $ 67.58 TOTAL REVENUES $ 50. 0 

NET CASHRETURNSPQI HECTARE: 
 $ - 17.08 

.NET CASH REURNS PER DAYOF LABF;: $ - 0.26
 

TOTAL RETURNS PME HFCTARE: 
 $ - 17.58
 

TOTAL RETURNS PER DAY OF LABOR: 
 $ 0.43 

TOTAL MAN/DAYS OF LABOR PER HECIhRE 65 



(Table 1, continued) TWM (521-0191
 
ASSUMPTIOlNS USED IN.INDTCATIVI: cRCRP _BUDGETPage M-7.
 

1. 	 Field is 100 percent sweet potatoes. 

2. 	Sweet potato planting rate is 7500 shoots per hectare at 
$ 10.00 per hectare. 

3. 	 No fertilizer is used in the traditj onal asociation. 

4. 	 Np insecticides are used in the traditional association.
 

5. 	No herbicides are used in 
the 	traditional anwsociation.
 

6. Iand tools used are 2 machetes, 2 Ihoes, 2 picks and 2 s:uLi1s. 
Tool prices are estimated at $ 6.00 per mac:hlete, $ 8.00 pe-r
hoe, $ 5.00 per pick, and $10.00 per sickle. Total hand tuol 
investment is $ 58.00. Hand tools can be used for three 
years. Annual tool cost is pro-rated For a 1.6 hectarv far,. 

7. 	 Family labor expenditures for the association are estimated. 
at: 

A. 	 Land preparation at '33 m0on/days per hectare. 

B. 	Sweet potato planting at 11 man/days per hectare. 

C. 	Crop weeding at 19 man/days per h:Ctare. 

D. 	 Sweet potato harvesting at 4 man/days per metric torl o+f 
tubers. 

E. 	Imputed opportunity cost of family labor at $ 0.70 per
 
man/day.
 

8. Estimated yield of sweet potatoes is 500 kilograms per
 
hectare.
 

9. 	Estimated crop sales are 
10 percent o+ the sweet pbtato.s*
 
harvested.
 

I0. 	Est imated market price for sweet potatooes is $ 0.10 per
 
kilogram.
 



Table .2 

INDICATIVE CROF' BUDGET 

(Calculated in U.S. Dollars" per HectareM (521-0191Page I-8 

CROP 

LEVEL OF ItECHNOLO0Y 
FIELD AND YEAR 

CASH COSTS 

Seed 
Fert i 1i zer 
Insecticides 
Herbicides 

Hand Tools 


TOTAL CASH cOS[S 

NON-CASHI CUSTS 

Family Labor: 

Land Preparation 
Crop Plantinl 

"First Weccidcj 


Second Weedin9 

Fert i I i z a t ion 
Chemical fratments 
Harvestinq 
Post-Harvest 


• 	 Sweet F'otatoes, Pigeon Peas, Sorghum, 
and Manioc in Association 

: Traditional
 
: # 2 - Years 2 and 3 (Higjh Risk Oxisol/.
 
Ultasol Site)
 

CASH REVENUES 

$ "5.69 Sale of Crop $ 25.25 

0 
c: 

4 0 
12.08
 

$ 17.97 TUOAL CASH REVENUES $25.25 

REVENUES IN KINI) 

$ 23.10 Fawv Crop Consumption $ 9..63 

4.13
 
13;3) 

U
 
Q 
0 

2.15 
U. 	 91 

TOTAL 

TOTAL 

NON--CASH 

COSTS 

COSTS $ 43.59' 

$ 61.56 

mTWA1I,EVEQEIN 

TOTAL_ FEVENUE. 

KIND. $ 

$ 

9t.63 

116.8 

NET CASH RETURNS PER HECTARE: 

NET CASH RETURNS FER DAY OF LABOR:' 

TOTAL RTURNS PER HECTARE: 

TOTAL REJURNS PER DAY [F LABOR: 

L MANptDAYS OF _LAFOR F.ER HECTAR:E: 

$ 7.28 

$ 0. 12 

$ 0.32 

$ 1.59 

62 
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(Table 2, continued) 

ASSUMPTIONS USE:) IN INDICATIVE CROP BUDGET 

1. 	 Field is split 20.percent in sypet potatoes, 30 percent in 

pigeon peas, 30 percent iW ,3or'jhum, And 20 percent in manioc. 

hectare at
2. 	 Sweet potato planting rate is 7500 shoots per 

$ 10.00 per hectare. 

3. 	 Pigeon pea seeding rate is 4.5 kilograms per hectare at 

$ 0.66 per kilogram of seed. 

rate is 10 kilCgr'ams per hectare at $ 0.20
4. 	 Sorghum seeding 

per kilogram of seed. 

5. 	 Manioc planting rate is 30 bunches per hectare at $ 12.00 

per hectare. 

the 	traditional association.
6. 	No fertilizer is used in 


the traditional association.
7. 	No insecticides are used in 


in tne traditional association.
8. 	No herbicides are used 


9. 	Hand tools used are 2 machetes, 2 hoes, 2 picks and 2
 

Hand tool prices are estimated at $ 6.00 per
sickles. 

8.00 per hoe, $ 5.00 per pick, 	 and $ 10.00 petmachete, $ 


sickle. Total hand tool investment is $ 58.00. Tools c u)
 

be used for three years. Annual tool cost pro-rated for
 

1.6 	hectare farm.
 

are 	 estimated10. 	 Family labor expenditures for the associ~tion 

at: 

per 	hectare.A. 	 Land preparation at 33 man/days 

B. 	Sweet potato planting at II man/days per hectare. 

C. 	Pigeon pea planting at 4 mah/days,pen hectare.
 

D. 	Sor, hum planting at 1 man/d.ays per hectare.
 

per h. :t are.
E. 	 Manioc planting at 11 man/days 

F. 	 Crop wuedirJ at 19 marn/days per hecLare. 

G. Sweet potato harvusting at 4 man/dayE per metric ton of 

tubers. 

\j 
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H. 	Pigeon pea harvesting at 5 man/days per metr'FP1Jr%+
 
peas.
 

I. 	Sor-hum harvesting at 5 man/days per metric: ton of gr, in.
 

J. 	 Manioc harvesting9 at 4 man/days per metric ton of tubers. 

K. F'ost-ha-rvo.t preparation o.f pig,.eon peas at 8 man/day, p. r 
metric ton of peas. 

K. Post-harvest preparation of sorghum at 4 man/days pvr 
metric toil of grain. 

L. Imputed 	opportunity cost of family labor at $ 0.70 per
 
man/day.
 

11. 	Estimated sweet potato yield is 1050 kilograms per hecta. . 
Estimated pipieon pea yield is 260 kilograms per hectare. 
Estimated sorcghlum yield is 560 kilogr-amns per hectare. 
Estimated manioc yield is 1260 kilograms per hectare.
 

12. 	Estimated crop sales are 10 percent o the sweet potatop.';
 
5 perc:ent of the pigeon peas; 10 .percent ol the sorghum; 
and 50 percent of the manioc. 

13. 	Estimated market price for sweet potato is $ 0. 10 per 
kilogram. Estimated marnet price for pig.eon peas is $ 0. (I) 
per kilograam. Estimated market price +or" sorghum is $ C.16 
per kilojram. Estimated market price for manioc is $ 0.1 
per kilogram. 

C11
 



Table 3 

IDGur TWM (521-0191INDICATIVE (CkUMF' 
a g e I-l 

in U.S. Dollars per He( tare 
(CaIculated 

eorn F'eas, iSr9.ghffl,: Sweet Potatoes, PiCROP 
and Manic .in ( ssc i a t ion 

LEVEL OF TECHNOLOGY : Trad i t i ona-il. 
3 - Years I and 2 (Iligh Risk Molli:.ol

FIELD AND YEA1 : # 
Site)
 

CASH REVENUFSCASH COSTS 

$ 25.08$ 5.89 Sale of CropSeed 

0Fert i 1 izur" 
0Insecticides 

0Herbicides 


12.08
Hand Tools 


$ 17.97 TOTAL CASH REVENUES $ 25.08
 
TOTAL CASH COSTS 


REVENUES IN KIND
NON-CASH COSTS 

Family Labor: 

Land Preparation $ 23. 10 Farm Crop Consumption $ 99.44 

Crop 
First 

Planting 
Weeding 

4.13 
13.30 

Second Weeding 0 

Fertilization 
Chemical Treatments 

0 
0 

Harv st ing 
Post-Harvest 

2.28 
1.03 

TOTAL NON-,ASH C(ST"S $ 43.84 Tr)AL. REVENLJES IN FINI) $ 99- 44 

TOTAL. COSTS $ 61.81 TOTAL _REAVE!NN$ 12452 

$ 7..11NET CASH RETURNS F'R HECTARE: 

DAY OF LIBO: $ 0, 11 
NEr CASH LE LFNS FL 

$ 62. /1TO FAL R'ETURNS FIER HECTARE: 

$ 1. /0
TOTAL RETUrNE3 FER .AY OF LAOR: 

6AN/DYiFLfABOR53R F IEC'IAFd{:Oi'AL_ 

http:Molli:.ol
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(Table 3, continued)
 

ASSLMPTIONS USED IN INDICATIVE U.cFOPLBUDGET
 

1. Field is split 20 percent in sweet potatoes, 30 percent ir:
 
pigeon peas, 30 percent in sor'ghum, and 20 percent in manIioc.
 

2. 	Sweet potato planting rate is 7500 shoots per hectare at
 
$ i0.00 per hectar'e.
 

3. 	Pi.geon pea seedirg rate is 4.5 kilograms per hectare at .
 
$ 0.66 per kilogr'am of seed.
 

4. 	Sorghum seeding rate is 10 kilog-rams per hectare at $ 0.2
per kiloCgram oF seed.
 

5. Manioc planting rate is 30 bunches per hectare at $ 12.01)
 
per hectare.
 

6. No fertilizer is used in the traditional association.
 

7. 	No-insecticides are used in the traditional association.
 

8. No herbicides are used in the traditional association.
 

9. Hand .tocIs used are 2 machetes, 2 hoes, 2 picks and 2
 
sickles. Hand tool prices are rstimated at $ 6.00 per
 
machete, $ 8.00 per hoe, $ 5.00 ppr'pick, arid $ I0.00' prr
 
sickle. Total haid tool investment is $ 58.00. Tools call
 
be used for throe years. Annua. tool cost is pro-rated for
 
a 1.6 hectare farm.
 

10. 	Family labor expenditures' foI' the as.ociation are estimri ad
 

at:
 

A. 	Land preparation at 3 man/days per hectare. 

B. 	Sweet .potato p lantin.g at 11 maM/days per hectare.
 

C. 	Pi.eon pea planting at 4 main/days per [Lt:ctare.
 

D. 	Sor jhum plan tirg at 1 man/days per' hectare.
 

E. 	 M.'aniuc p.ant ing at 11 man/d.ys per' hec.tare. 

F. 	Cr-op wending.] at 19 man/days per humtare.
 

G. Swelt po ta to har'ves:t i n ' a:t 'I man/d.lay,' per' metric ton A: 
tuber's. 

http:man/d.ys
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(Table 3, continued) 	 Page 1-13 

H. Pigeon pea harvestinj at 5 man/days per metric torh ot.
 
peas. 

.I. 	Sorghum harvesting at 3 man/days per met ric ton of CIivin. 

J. 	 Marniac harvesting at 4 man/dys per m tric ton of tLub.:i'• 

K. Post-harvest preparation of pi.U~n peas at 8 man/days,per' 
metric ton of peas. 

K. Post-harvoe.t preparation oI sorghum at 4 man/days per
metric tori oi grain. 

L. 	 Imputed opportunity cost o4 family labor at '$ 0.70 pur 
man/day. 

11. 	Estimated sweet potato yield is 1120 kilcjrams per tectar c. 
Estimated pigeon pea yield is 295 Lilograms per hectare. 
Estimated sorghum yield is 640 kilograms per hectare. 
Estimated manioc yield is 1200 kilo-jrams Per hectare. 

12. 	Estimated crop sales are 10 percent of the sweet potatoesA 
5 percent of the pigeon peas; 10 percent of the sorghum;
 
and 50 percent of the manioc.
 

13. 	Estimated market price Forsweet potato is 0.10 per 
kilogram. 	 Estimated market price for pigeon peas is $ 0.40 

rgmJL is ' O.]1T,.per kilogram. Estimated marke t price for 
per kilogram. Estimated marl:et price fonr manioc $ 0. 10 
per kilogram. 



Table 4 
IND ICkT VE t-RHP :U~:F 

TWM (521-0191 

(Calcul atud in U.S. o)u:llar-s pet Hu::r,'Lire) Page 1-14 

Maize s,BIc:I.SwI:!t; F'ot.at.A :s, F'i I:uiiCROF' 
Feas, and Hr-hum in N-,t oc;iat;ion 

.LEVEL OF TECHNOLOGY Trtad it iona .1 

FIELD A-ND YEPAR 0 4 - Year 1 (Moderate l;A:isk iso]. S1i, :slc 

CASH REVENUES
CASH COSTS 

43. 30 Saie of Crop $ 19'3. ' Seed 
Fert iI izer 
In s c t ic ides 0 
Hebicides U 
Vi-and Tools 1.08 

19,0.'22CASH REV r,
55.30 TW I'AI_ IUES$TOTAL CASH COSTS $ 

NON-CASH COSTS REVENUES IN ::'IN) 

ranily Labor: 

Land rreparation $ 23. 10 Farmn Crop Col,%inpti on $ 1,''. 78 

Crop Flarinrg 
First teed].rl~j 
Second Weeding 

8.05 
13. 30 

0 

r.ert j, J izat ion 0 

Chemical Treatments 
1Harves tinq 

0
5. 70 

Pos t-Harves t 4. 58 

TOTAL NON-CAS- COST $ 54. 7 TOTAL RE:VI'.'IILS IN 1.IND A 1.4' 

TOTAL COSTS $ 110. 11 "IOI'AL RE/F'I:ljJE!-; $ 31 00 

NET CASH REtUIIS FER HECAIE: $ 1.42. 1A 

NtET~ASL FEI URNS FER DAY OF LABOR: $ 1. 1.43 

'IOT L MEI .I .lNCTr FSL: $ 2. 7. G7 _ E1-1 


101 'AtL A.IID YLS OF. I)I.BUR1:'11" ECIr',I'lL 
..... ..... .'-.
..... :L ... ....... .-.~ i .. ........... ~ ... ....... 
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(Table 4, continued) 

1. 	 Field Is'- split 20 percent ir maize, 40 p 'cent in b ac:1<
 
beans, 20 parc:-.nt in sweet po I;atoe'.-, 10 p..cent in pigeon
 
peas, and 10 percent in sor.h1um.
 

2. 	 Maize seeding -ate is 20 kilogr-ams per hectare at $ u.2" per 
kilojram of seed. 

3. 	 Black bean seedin.g rat: is 50 kl]ogr'ams: per hectar'e at 1 ,... 
pcr kilogram of seed. 

4. 	 Sweet potato planting rate is 7500 shouts per ,ectaro at
 
$ 10.00 per hectare.
 

5. 	 Pigeon pea seed ing rate is 4.5 kilogram -per hec:tare rat
 

$ 0.66 per kilogram of seed.
 
6. 	 SorjhLm seeding rate is i0 kio:)grmamn. per hec:tare at $ 0.20
 

per kiloSram of seed.
 

7. 	 No furtilize i'.s used in the trad(itional aEssociation. 

8. 	 No insecticides are used in the tradi tiornal associat iorn. 

9. 	 No herbicites are used in thu traditioral .SStUCLat:ior,. 

10. 	 Hand tools used are 2 machetes, 2 l(es, k picks and 2 
sickl .,s. Hand tool prices ar., e .stimatedat $ 6.00 per 
machete, $ 8.00 per hoe, S 5.00.) per pick[ , .. nd $ 10.(.) i. 
sickle. "Iota. hand tool invr' t ie', ii.- $ -8.00. roolIs .,,, 
be used for' three years. Annuin.a.1 tool cos,:ti is pro-rateI Fur" 
a 1.6 hectare farm. 

11. 	 Family labor e.penditures for the as:C:1oi tion are e.til rA'K.d 
at: 

A. 	 Lad pr-epfaration at 33 ma i,'ma s per" I,,c:tar'e. 

B. 	 Maizxe pa].antirg at 4 man/!,lys p r h-,tr.'e 

C. lac:: bean planti.)wg at 20 rI, ,a"/d(J. y pu r hectare. 

D. 	 Sweet potato planLirig at; .1 miniJ/d..ayq. per hectare. 

E. 	 Pijr:ior p:a plant incU at 4 man/dlays pum hectir'H. 

http:parc:-.nt
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(Table 4, continued) 	 Page 1-16
 

F. 	SorghyIum plan,tingc at 1 mrln/.:ay per h ac,.e. 

(. 	Crop viuc0diri; at 19 man/djy per hectar'e, 

H. 	Iar::c2 Iarvstin.g at 9 man/d ys pur' mut't c ton oF 
gi'nin.
 

1. 	Bi.clc. bean lihrvest ing at 16 man /days per metric tor" of 
dry bears. 

J. 	SweEt potato harvesting at A man/days per metric Lton of 
tuber's. 

K. 	Pi,:jEc)n pea harvestin.g at 5 man/days rpir metric tr' o! 
peas.
 

L. 	SO'-9hUM har'.'estir, at 5 mat/tdays per me' tric tojn o 
gr.ainl.
 

M. Pst.-.lar'.,o. . prepar-ation of mai:e at 4 man/days per,
 
m3tr i C to-1(n Cjain. 

N.' 	 P ,t-or',.,et prcp rrat oDo I t bl a:ck beani at 20 iman idj, 
pvr metricLm l of dry beans. 

.- t.L:
U. 	P har-v.: pr epaation of pige,,, pa.s at 0 mn/dayi 
per' mu t Itr. toir of peas. 

P. 	Post-Iarei prepaation of ,Eor'lhu)m at 4 man/days per 
motrc Luni ot g ran.i 

oFl-r.,~tu0 cost 

man/day.
 

Q. Imfttled 1ty f) .family .abC-or at $ U.70 Fei 

12. 	Eshtimat r.I m.i:i;e yield per bectare is 1l4,L I:ilogratms. 

Esi;ma ..?d ,inkheart yield per I,:cta '0 s 6,(00 k(ilogr'ams.
r-sti ma tuor swept pctato yield po-.p tec:tar'e is._i1500 ki]ogm;.,nn::: 
E ntiakacI i.l:' o-f IplHu)n pe:n< Ipot' hot.: L, 370 r::;il :gin.ai,: is ,: 
E[ L imaL.tyI yi J.surg. -. ;tjhutti pcp" Ihctare is Tht0 ki].grtms . 

13. Es Ltimatei crop a..ns are 50 por~ctnrL; For tah 7() percet il r'.;e, 

:-
bl ack~: hemnsi 10t~percnt for :tt,'i pt up 5~j purcentL 1fni 

pi eo ,. arnd .L0 pur-con)t for)t":aJI':JhumII.peaOl[:,. 


14. E'stj.imlot d mat'Il t pr'ic. s $ r'.I. 'Eet' iJoram .ior. mit.i. ,are pe 

1 1.00: I"r f:k l 'ati "tor blac:k I rlb:,, $b tt. Iu per ]<:.Llu'qram Iii" 
s: 	 u pok.buenj , $ 0.40i fior' p it- i'.- and $ . 1.6 p 
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i NI,. C.T I VE CROP BDLII'GET
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CRG1: :S'weet Potatoes arid lack Beans in
 
Assoc iat ion
 

LEVEL OF TECHHOLOGY : Traditional
 
FIELD AND YEAR : 14:5 - Year I (Moderate Risk O:isol/ 

Ultasol Site) 

CASH COSTS 	 CASH REVENUES
 

Seed 	 $ 73.00 Sale of Crop $ 295.65
 

Fertilizer 	 0
 
0
Insecticides 


aHerbicides 
Hand Tools 	 12.08
 

TOTAL CASH COSTS $ 85.08 TOTAL CASH REVENUES
 

NON-CASH COSTS 	 REVENUES IN KIND 

Family Labor:
 

Land Preparation $ 2.1 'Farm Cr'op Consumption $ 122.85
 

Crop Planting 12.11
 
First Weeding 13% 30
 
Second Weeding 0l
 
Fertiiziation 0
 

Chemical Tratmunts O
 
Harvesting 5.37
 
Post-Harvest 5.29
 

TOTAL NON-CASH COSTS S 59. 17 TOTAL REVENUES IN KIND $ 122.S5
 

,

TOTAL COSTS S 144 25 TOTAL REEMUES 	 a 418..5t. 

NET CASH RETURNS FER HECTARE: 	 $ 210.57 

N:T CASH ETUFNS R DAv BF 	LA.OR: $ 2.49
 

_ - . ,-	 ",4 "
T lD . .LR. I : .~.J.:KLER* TA' 

rori.. i/' i [ ' ..,.....IrcT. F 	 • 

_-;, !..... .. :'_.QF._ _-_A
.![-C.
T


.]._H.!:-.!.= _.I .[.I:- ::,L-,:I}2 , 8	 '.' 
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(Table 5, continued)
 
:
.I',:rNI) i c~ E ' HULDGET,.,l-[I .lv i..Iro N 1:, CF:OP

1. 	Field in split 3(0 percent sweet potatoes and 70 percent black
 

beas.
 

2. 	 Sweet potato plant nct rate in 7500 shoots per hectare at' 
si I (.( ') O e " hwa t a r ..
 

3. 	 B~lack bon Feeding rato in 50 kilograms per hectare at $ 2.(0 

p r kilogr'am for sued. 

used in the traditional association.
 

"sed In the tradi'tional association.
 

4. 	No fertilizer is 


5. 	Mc .tsecticidesare 


in 	the traditional association.
6. 	No herbicides are used 


7. 	Harnd tools used are 2 naclete., 2 hoes. 2 picks, and 2 

sickies. Tocl prices are entimated at $ 6.00 per' machete, 

$ 8.01 per hoe, $ 5.00 per pick, and $ 10.(10 per sickle. 

Total hand tool investment is S 58.00. Tools can be used for 

three years. Annual tool cost is pro-rated for a 1.6 hectare 

form.
 

8. 	Family labor' expenditures for the association are estimated 

-at: 

A. 	L.nd preparation at 77 man/days per hectar-e. 

B. 	Swe2t potato plantin9 at 11 man/days per hectare.
 

C. 	Black bean planting at 20 man/days per hectare.
 

D. 	Crop wending at 19 man/days per' hectars. 

.E. 	Sweet potato harvstin.g a& 4 man/days per metric ton oi:
 

tuber's.
 

F. 	Bl.ack bean harves.Ctinq at 1i man/days per metric ton of
 

dry beans.
 

black beans at 20 manidays
G. 	po.t--harv.st preparation oW 

-
 t L, 0"- , ['/ ,gO'C"'I. 12 ;rio r"• -,rJCV 

at 	$ (0.70 pe.,rH. 	limputo, uppor C;nity cout of family labc~r 

man/day.
 

9. 	 Es..imr.:d siwret p;otato yi :lrin 135U. hi c.'.r~i1y per W r e.
 

Est -imat Man yield . k"+i per
ed bl;ack 	 W loIrai. hc.tare. 

":' Fo,-: ,y1,r,.. t..:r.,. .. _ . e 
 1 

http:po.t--harv.st
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10. 	Estimated c rop -l. are 1'.)pertcent of the WLent potn:tc'. 
harCv astd a,.nd 75 p erc-nt of, the b L,. c; be 

11. 	 Estimated ma.rket pri o for sw uEt pot ato:s, is $ 0.10 per 
kilogram.and S 1.00 per''kilogram for black bears. 
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R'0 F4-S E"-F ta ce -an laI' 

--'OF TECHN'.OLOY,- 4 I>*r. -d. t'Vi.o.'.n& i' "'.t 

CsHCDSTS4. . C~HREVENUES,~AS .':,:4. ' 
SeEd'.<iK. S 1 7.3.C: Sale of Crop $ 7.20. 5C 

FnEoI. t i i dc 

'TOTAL' CA~SH COSTS e 5. 08 TO'LCS EEU~ $ .2 

rNON-IZ COS TS REVENUES I N K,*I ND 

i-Fam ilIy, Labor,: 

Land Pr ci' ra oInFarm Crop, ConSu(Mption $ 166. 50 '' " 

SSEcond We ed 
4 

1nq C) 

~4<4"-~ FertdI. i :a t i on~( 

A" 4,4 '-TOTAL NON C SH C OQSTS $ 6 0. Z o ~ E E U S i I D 6 . 5 

.. '1CC~E44 S T415~Z. REVE-NUES'I N$K4I NQ0166. 50 

TA L-OTS1i ': 0 TO, REENI . s495 

LR'HNFTU RTUR S -E R 'HECThRE: 4-.42 ' 

4 
NET' CASH RETURNS PFR DAY, [OF L A3DP,DR8 2.'2 

1 RETURNS PF RF, ±1, I~r E 'C 4_ ' -*. 

T40 f-) I PE 4~ '*l.** 2~ f4 F I I D 1:-1, 1 4 .7 

OF L J 4o ~~~LI~l F' t & J~H -' ~C E ~rF - . 96L~ 4 44 44.. .' 



(Table 6, continued) 	 TWM (521-0191Page 1-21 
• :S:.I'ii r I ll,-. UtED [t "I r D -CmT]VE Cr F .'i]F UM,:L'T 

1. 	 Field iA a,:.lit Wh)per-cent s' ...t Latoes aid 70 per'cent bl-,1k 

2. 	 Sweet pu.tat) :larirng r;te is 7500 shnc.ot. per"hh-c,:-ta.s a t 
6 10.00 per hear e. 

3. £lac been .E-Ceding rate is 50 kilogramu pe,- hectare at g 2.,00 
per- ki'logran for seed. 

.. 	 No fer'tili zer 3s us ed in the traditior-,A aociarion. 

5. 	 No insecticides are used in the traditional assci ation. 

6. 	No herbicides 
are used in the traditional association.
 

7. 	 Hand tools ,...I are 2 mac otees, 2 hce:-, 2 picksj and 2sickles. Tool prices a-re estimated at $ 6.00 per machete,
$ 8.007 hoe, 5.00 per pick, and $ 10.00per 5. par' Aci,-kie.
Total hand tool investment is $ 58.00. Tool- can be used for
three years. Annual tool cost is 	 pr'o-rated for a 1.6 hetar-. 
farm.
 

G. 	Family labor empenditureE for the associatior, are estimpted 
at: 

A. 	 Land prapa.,ration 6t T0 mo:/da. per :r :a . 

B. 	 Sweet potato planting. at 11 man/cays pcr hectare. 

C. 	 Black: bean plantin9 at 20 mar/'do,, per hectare. 

D. 	 Crop,'':J j 19 manlday er ht:n,3 at tar' . 

E. 	 Sweet potato harvesting at 4 mar/days per metric ton o4 
tubers. 

F. 	 Plack br, harvesting at 16 man/days per metric ton of 
dry bean.. 

p[r mi c . n Q d : W i; . 

H. Imputr: .d oppo rrtLnity:'' c. t cf tau:, ).].:ur at M 0.70 per 

9. 	 E. tim.t_,d ..,)ei. k potato .eld is 1500 kiog] ramsi per hectare.
EstLimatIled black bean yiald 19 60. k. lo'iram.. pr hectare. 

!
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Page 1-22

i:). E-.. t .d c a r' (.0perc:C-nt of the sWeet potat,)--S 
harvcsted and 75 pe':erf of the black beAns. 

ii, Estjmated marlet price for sweet potatoes is $ 0. 1.:) per 
li1o ram -enl L.0 per- i1 c.rIs 'am .cjr" black be-ns. 
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Table 7 
SUMMARY OF RESULTS FOR THE PROPOSED FRUIT TREE INTERVENTION
 

NET 
UND I SCOUNTED UND I SCOUNTED UND I SCOUNTED BENEFITS 

BENEFITS COSTS NET DISCOUNTED 
YEAR BENEFITS AT 14 PERCENT 

(in U.S. $) 

1 0 607840 - 607840 - 533076 
2 0 844240 - 844240 - 649221 
3 18000 1080640 -1062640 - 717282 
4 72000 1317040 -1245040 - 737064 
5 196000 1553440 -1357440 - 704511 
6 424000 113200u - 758000 - 345648 
7 806000 1182000 -- 376000 - 150400 
8 1332000 11 82000 150000o 52650 
9 1918000 1182000 736000 226688 

10 2530000 1182000 1348000 363960 
11 3054000 1182000 1872000 443664 
12 3440000 1182000 2258000 49664 
13 3664000 1182000 2482000 451724 
14 3792000 1182000 2610000 41760
15 382400i:) 1182000 2642000 36989o 
16 3840000 1i82000 2642000 324966 
17 3840000 1182000 2642000 285336 
18 3840000 1182000 2642000 250990 
19 3840000 1182000 2642000 21928.6 
20 3840000 1182000 2642000 192866 

$ 21056800 272072 

NET PRESENT VALUE DISCOUNTED AT 14 X = $ 232,072 

ESTIMATED INTERNAL RATE OF RETURN = 14.2 % 
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(2) 	 extremely low capital investment per hectare in cultivation, essentially 
limited to hand tools and unimproved plant materials; 

(3) 	 primary dependence on unpaid family labor ir return fo subsistence 
consumption of crop yields and limited cash income from crop sales; and 

(4) 	 predominant emphasis in crop allocations to annual food crops reflective of 
family consumption needs and relative price trends in recent years. 

To allow comparison with the indicative traditional cropping system detailed 
above, six field intervention packages were proposed by the design team 
technicians to respond to the specific characteristics of the six different 
field situations assumed for the traditional farm. The intervention packages 
are detailed in the project paper technical annex. The objective is simply to 
quantify the output-input relationships of the proposed intervention packages 
and to compare the result with those from the indicative traditional situation. 

In addition to the promotion of the intervention packages on farmers' fields, 
the project proposes a fruit tree development arid extension program as 
described in the technical annex. This program is projected to affect 25,000 
farm families. It will provide 30,000 nursery-grown fruit trees annually and 
will graft improved citrus stock on existing sour orange trees on farmers' 
land. Table 7 presents this program in terms of its projected costs and 
benefits. 

Donor Perti,ntive. Having analyzed the value of the proposed project
interventions in termsa of the direct benefits to the farmers in the last two 
sections of this annex, we turn here to a calculation of the value of the 
overall project, from the donor's viewpoint. In order to make calculation an 
estimate of the spread ei ect of the project interventions during and after the 
project's life is needed. 'i his estimate in presented below, as given by the 
design team technicians, for the spread of the intervention packages an the 
fruit tree program. 

Table 8
 
ADOPTION OF FRUIT TREE PACKAGES
 

Project Year 
Farmers 

Intervention 
Adopt inrg 
Packages in 

Farmers Participating 
the Fruit Tree Program 

1 0 500 
2 500 500 
3 1000 500 
4 3500 500 
5 5000 500 
6 10000 

TOTALS 20000 	 2500
 

Due to the fact that the intervention packages are structured in such a way
that disaggregation into specific crop production int,-ventions and soil 
conservation interventions is not really possible, farmers adopting the 
intervention packages are assumed to adopt the whole package. Although this 
will almost certainly not be the actual case as the project is implemented, 
this assumption at least gives the reader an idea of the outer bound in the net 
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project benefits to be derived from project implementation. 

Summary and recommendations. The economic analysis summarizes in quantitative 
terms of benefits assumed to flow from the project's two major activities at 
the farm level: the six intervention packages for crop improvement and soii 

conservation and the fruit tree development and extersion program. It then 

compares these benefits with the projected private and public costs of 

implementing the proposed activities. 

In the case of the six proposed intervention packages, the analysis ..K, 
subject to the assumptions in the technical annex, that the estimated net 

present value of benefits from intervention packages adoption is $ 347.79 when 

discounted at 50 per cent. The estimated internal rate of return for package 

adoption is greater than 50 per cent at the farmer level. And, the projected 

benefit-cost ratio discounted at 50 per cent is 1.28. These indicators were 

derived assuming a participating farm family population of 20,000 over the life 

of the project. 

In the case of the fruit tree development and extension program, the estimated 

net present value of benefits from the program I-,$232,072 when discouLted ah 

14 per cent. The estimated internal rate of return is 14.2 per cent for the 

program, under the assumptions in the technicid analysis. The projected 

beneficiary population for this program is 25,000 farm families over the life 

of the project. In terms of the overall project analysis, the estimated 

internal rate of return is 31.3 per cent. 

It should be recognized in reviewing these results that they are based upon 

many technical assumptions by design team technicians and what ,seful 

information could be derived from art extremely deficient national data base on 

hillside agriculture. The actual results of project implementation activities 

and farmer adoption of the proposed interventions may be very different from 

those projected in the analysis. The project makes provision for an on-the

ground project monitoring and evaluation unit during the life of the project to 

collect both reliable baseline information on existing farming systems on the 

hillsides and comparable information on the value of the project interventions 

as they were developed and extended. Only as this improved information base is 

developed and analyzed can one have much confidence in the projected benefits 

and costs of the proposed interventions. 
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";T.. V nC.Aw- 1 i FI'LD :;O. 1 (0.03 b. CTRES)41Ci 


Ei CO,;E.- ay cCp (in Hectares) 

a Le,'aena
b. Vetiver 
b. Vetiver 
c. "[uJ€fIeqras
 

ESTIMATED YIELDS BY CROP (IN KILOGRAMS)
 

a. Leucaena (in poles)
b. Vetioe ( p 

c. Bu4'flenass 

ESTIMRTED GROSS VRLUE OF PRODUCTION BY CROP (IN U.S.$) 


a. Leu'-aena (per poles) 

b. Vetiver (per kilogram) 

c. Bufflegrass (per kilogram) 


ESTInATED GROSS VALUE OF PRODUCTION FROM
 
FIELD BY YERR (IN US$) 


ESTIMATED Cfi;H PRODUCTION COSTS BY CROP (IN USS)
 

a. Pro-rated Hand Tool Cost 
b. Fertilizer Cost 
c. Leuaera Seed (515./kg x 12.5 kg/ha) 

d. Vetiver Cluznos ($60.00/hec -e) 


e. Bffle Grass Seed ($15/kg x 5 kg/ha) 

" ---

ESTT ZC.-FH FTIC,1- COSTS FOR FIELD
 
(IN US$ 


ESTI;'.cTE0 NET FETUSc,, TO FRILY Lq2OR
 
r.P.Rk4,-Er,-ENT RHO L:D WITH INTERV;ENTI0X
 
p .E 0CKON FIELD 

unit value
 

$0.50 

$0.12 

$0.02 


1 

0.016 


0.064 


0 

0 

0 


$0.00 

$0.00 

$0.00 


$0.00 

$0.97 

$0.00 

$3.00 

S0.00 

54.80 

$.77 

(S8.77) 


2 

0.016 


0.064 


0 

0 


19Z 


$0.00 

.0.00 

$3.84 


$3.84 

$0.97 

$0.00 
$0.00 
$0.00 

$0.00 

$0.97 

$2.87 


3 

0.016 


0.064 


0 

0 


192 


$0.00 

$0.00 
$3.84 


$3.84 

$0.577 

S0.00 

$0.00 
$0.00 

$0.00 


$0.97 


$2.87 


4 

0.016 


0.064 


0 

0 


192 


$0.00 

$0.00 
$3.84 


$3.84 

$0.97 

$0.00 
$0.00 

$0.00 
$0.003 

$0.97 

$2.97 


5 

0.016 


0.064 


32 

0 


192 


$16.00 

$0.00. 

$3.84 


$19.94 

$0.97 
$0.00 

$0.00 

$0._r 


O.C0 

$0.97 


$18.S7 

6 

0.016 

0.024 

0.040 


0 

0 


120 


$0.00 

$0.00 

$2.40 


$2.40 

$0.97 
$0.00 

$0.00 

$4.80 

$0.00 


$5.77 

($3.37) 


7 

0.016 

0.024 

0.040 


0 

«' 

120 


$0.GZ) 

$2.28 

$2.40 


$4.68 

$o.97 

$0.00 

$0.00 
$2.40 

$0.00 


$3.37 

51.31 
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toi
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0.016
 
0.024
 
0.040
 

0 
37 
120
 

$0.00
 
$4.&4
 
$2.40
 

$6.84 

$0.97
 
SO.00
 
$0.00
 
S2.<40 
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$3.37 

$3.47
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INT5.JENTI0N PPZK.GE N10. 04 ,FIELD NO. 2 (0.43 - - -
1.E 

1 

1. R COVERED BY CRCP (.4 FCTFS) 

a. 
v. 
c. 
c-
e-
f. 

Le-ucaena 
pineapples 
SJeet Peatoes 
5lack Beans 
-or 
Cas.ava 

0.072 
0.0 2 
C.I-2 

0. 
0.096 

2. ESTd'-t.TD YIELDS BY CROp (IN KILOGRFKS) 

a. 
v. 
c 

L-..eera (in pple:) 
pineapples

Potatoes 

0 
0 

202 
C. lac.K Beans 
e. 'orghu 
F. Car-ava 
.?' ize 

40 
54 

0 

3 

3. ESTI1RTED3 GROSS %-.UE OF PRODUCTION BY C20 (IN U!S) u-t value 

a. 
V. 
c-

. 

Leica-ena (t3. 5 
0/gO

1 
e) 

}ineDpjes (5. 4
O/Kl' cgra=) 

9 eet Potatoes 3 .! '-aa) 
nae- ($ c. 

10.50 
$0.40 

0.0 
.03 

$C.03 
10.03 
. -. 

4.. 

9. 
. 

Czssave (. 15, -
(;.316/kilc 

o-r,) 
a:: 

-$0.15 
'.8 

30.00 
.3.03 

4- EST.ITE2 GRc-0SS VLUE 
FRO1 FIELD BY YE3R 

OF PR2CJCTION $66.34 

5. ESTIm;TED CASH P z-r.T!:4 CCSTS BY 0,0? 

a- Pr-0-rated Hand Too! Ccst 
b- Feti7 eCost ( 0 0  

9 o5 20-x-1/a> 
c. - : -. 5 X 1-k/'ha) 
. -Tne-pple T2 

S,- Potatc,-s V*.-e ".*O-'~}s 

F. la-k Bean Seed (r2 x I< 
9 

'ha) 

g -gum Seed (00.2) >:-' ig:-
h. Cassava utt iga 

i- Seed ($.50 x 2 ~iha) 

55.3 
.2E9 

-1.5 

2 C 
-' 

$9' 
33 "9 
$11 
0. 

6. EST I-cTo CRSH PR0 -J.NCCSTS F07 FEL D . 

7. r-7 :.=-.Z 
, 

NET RET TO LYF '::* 
fl..L.D...D".T u-, .......J "'-*-3 

ON FIELD 

2 

0.072 
0.024 
0.192 


c.960.096 
0.096 

c 
0 

206 
41 

55 

121 

0 

-0.0 
$0. Cro 

12 .63..-


$18-15 

00.'".Z.00 

z30.55 

55.9) 

.-0 

2-.3

$.. :_'? 


$9.6) 
63.19 

1.5 
-0.)L 

70.5 


' 


3 

0.072 
0.024 
0.192 

0.09S 

.06 
.9SG.? 

0 
294 
302 


60 
81

123 

0 

SO. " 
$11.7.63.60 
$.. 


r-


$18.45 

$3., I 

$239.21 


$.-3 

S$ =09 I6 

5.3 


$21 
$.= 


59.E0 
$0 19 

S :.15 
$.03 

,0C. 


4 5 6 7 

C,072 0.072 0.072 0.072 
0.024 0.024 0.024 0.024 
0.102 0. 0.096 0. 
C.0?6 0.036 0.192 0.192 
0.096 0.096 0. 14: 0.144 
0.096 0.096 0.04a 0.043 

0ie0.." 0.043 

0 145 0 0 
294 294 294 294 
303 3!4 160 163 
61 62 127 12 
3 84 !29 121

181 165 j.3 C4 

0 0 53 59 

.0.00 Z72.5 0.0 $0.03 SO. 
117.60 $17.S3 

30.! S31.40 516.0) $:6.30 
G 0 3 . C 

!27.15 $27.75 $2f.20 $14.10 
10.00 s.Co S10.44 S10.0C2 

Z249.83 z224 .... 9. S 39.53 

;5.8: 55.3 ..
 
!:3.69 E0.69 $ 

$0.00.' ._ .!0
C3 n3.-O-

::2 1. i.0. 1.0 2:.0 
q - $3.'0 $0.93 

596. 	 :. $19.0) 
SO. 	 0. ! $.9 $S.3s 

.:5 .5: .2.58 
CC.) Cu 43 30.4:CO.. 

7,. D5 70-. C9.) 579.0. 

' ~ C $225? 

( IcD 13 
%. z 

0.072 
0.024 

096 
.192 

C.144
 
0.048
 
048
 

1671
 

1 
!31
-4
 

60 

0.03 
!57.6C 
$16.70 
-


$S1.32-0?
 

$!4.40 
I0.60 

312.94 

V7.6.0$30.69 
$0.03 

S2:.00
50.96 

519.7' 
53.2 
30.53 
I0.4E 

79.00: 

$B.4 
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TAIBLE K-4
NTtER,,,f 

i/-Z
PScKAE No. 3 ON FIELD NO. 3 (0.40 -'CTARES) 

1 2 3 4 5 6 7 8 

1. AREA COVERED BY CROP 
a. LeOccena 
b. ftize 
c. Black Beans 
d. Beet Potatoes 
e. Sot Ptoe 
e. Yams 
g. Papaa 

(IN ECT.LRES) 
0.0_36 
0.120 
0. 160 
0.020 
0.120 
0.000 
0.004 

0.036 
0.123 
0.160 
O.OEO 
0.120 
0.000 
O.004 

0.036 
0.120 
0. 160 
0.030 
0.120 
0.000 
0.004 

0.036 
0.120 
0.160 
0. 00 
0.120 
0.-O0 
0.004 

0.036 
0.120 
0.160 
0. 030 
0.120 
0.00 
0.004 

0.036 
0.120 
0. 160 
0.080 
0.120 
0.000 
0. C-04 

0.036 
0.120 

. 160 
0.080 
0.120 
0.000 
0. 004 

0.036 
0.120 
0.160 
0.00 
0.120 
0.000 
0. 004 

2. ESTIMTEO YIELDS BY CROP 

a. Let':aena (in poles)
b. r1e 

c. Black Beans 
d. Swet Potatoes 
e. Sorhum 
f. Yans 
g. Papaya 

(IN KILOGRM S) 

0134 

7? 
101 
77 

0 
40 

0?37 

78 
103 
78 

0 
60 

0339 

115 
151 
115 

0 
64 

0345 

118 
154 
118 

0 
68 

72352 

120 
157 
120 

0 
72 

039 

122 
160 
122 

0 
76 

036-

125 
164 
125 

0 
&3 

0374 

127 
167 
127 

0 
e0 

3. ESTIMTED GROSS VALUE OF PROOUCTION BY CROP (IN US$> unit value 

a. Leucaena ($0.50/pole) 
b. Maize (SO.18/kilogram) 
c. Black Beans ($1.00/kilogr ) 
d. Sweet Potatoes ($0. 10elilogrzn) 
e. Sorghum ($O.16/kiloraz) 
f. Yzs (S0.15.'K/Kiiogram) 
9. Papaja ($0.50/Kilogram) 

4. E-s T-3 GROSS CF PR0!CTION 
F Cri FIP-D BY yEAR 

$0.50 
$0.18 
$1.00 
$0.10 
l0.16 
$0.15 
SO.50 

$0.03 
$24.12 
$77.00 
"10 
S12 22 
$O.C3 

$20.03 

43.54 

$0.00 
:24.66 
$7!.00 
$10.30 
£2.43 

T0.03 
$33.0 

$155.44 

$0.00 
$61.02 

$115.00 
$15.10 

$0.00 
$32-00 

$241.52 

$0.00 
$62.10 

$118.00 
$15.40 
Z.38 
$0-00 

$34.00 

$248.33 

$36.00 
$63.36 

$120.00 
$15.70 
S19.20 

:?.03 
$36.00 

$23-.26 

$0.03 
$64.62 

$122.00 
$16.03 
$19.t2 

$0.00 
$3.0 

2s60.14 

Z66.06 
$-23.00 
£16.40 

$0.00 
$40.03 

$267.46 

$0.32 
S6732 
7127.00 
$16.70 

.1.40T20 
$0.0 
$40CO 

£271.34 

5. ESTIt.TED CPSH PRO0UCTION4 COSTS BY CROP 

a. Pro-rated Hz-ar Tool Cost
b Fe-tilizer Cost (200kg oF 20-20-i0/ a) 

C. Leaena Seed ($15 x 12.5 g/ha) 
d. Maize seed ($0.50 x 2Cg/ha) 

. Black Bean Seed ($2 x 50ka/ha) 
e. weet Potatoes jires ($ 10/ha) 
g. Scghu= Seed ($0.2'0 x 1Ok/ha) 
h. Yai tubers (2030 y--s/ha x $0.50/yam) 
i. Pzpaa Trees ($0.50 per trae) 

6. ESTIMTED CRSH PROCLTION COSTS FOR FIELD 

$4.33
$25.57 

$S.75 
$I.20 

$16.03 
$0-92 

%0.24 
T0.03 
$2-03 

$57.39 

$4.33
$25.57 

$0.0 
$1. 

$16.00 
$83 
-0.24 
Z0.CO 
$2.00 

$50.64 

$4.93
$25.5? 

$0.00 
$1. 

$16.03 
$0.830 

.24 
$0.00 
$2.00 

$50.64 

$4.F3 $.83
$25.57 :25.5? 

$0.00 $0.00 
$1.20 $1.20 

$16.00 $16.00 
-8 $0.80sos$0.80 

$0.24 $0.24 
$0.03 $000$.000 
$2.00 $-2.00 

$50.64 $50.64 

$4.-3
$25.57 

$0.00 
$1.20 

$16.00 
$03 
$0.24 
$0.o 
$2.0: 

$50.64 

$4.S3
SL.57 

C..03 
$1.20 

j16.r' 
$0.33 
0.24 

$0.00 
$2.03 

$50.64 

$4.83$25.57 

0.00 
-1.20 

S16.0. 
CO. 81-

C.2
$0.03 
$2.00 

$50.64 

7. EST I-*iED , 

PRICKASE 014 

=T -. 
'DL~.='RH,-NGOUN 

FIELD 

T 
JT.WITH 

y'.. I LE20:. 
Tuv.,T0N-!!NTZR V,--TION .C& $0-.33 $97.7.4 $2_29.6 $2$ z2- .- >.... - 220.70237 

I 0CDi 
-3 
:E 



TctE K-4 
!NTET6 t1O 

2/Z 
PK.r147.0 hO. 3 ON FIELD H3. 3 (0.40 I-CTF.)E3) 

9 10 11 12 "3 14 i5 16 17 i8 19 ;0 

1. 51 C"E.R0 SY CRrP (IU .ZCT.F-RS) 

a. 
b. 
c. 
d. 
e. 
f. 
g. 

Leca?na 
l~ize 
Black 2ears 
C..et Potatoes 
-

y 
Fapzja 

0.035 
0.120 
0.160 
0.030 
0.120 
0.000 
0. CO4 

0.035 
0.120 
0.160 
0.020 
0.12O 
0. 0*) 
0.004 

0.035 
0.120 
0.160 
0. 00 a 
0.120 
0.2)C I 
0.004 

0.035 
0.120 
0.160 
0.000 
0.2.) 
C.O 
004 

0.C36 
C. 120 
0.160 
c.rIC0 
0. 2.3 
O.0. 0. 
0.CI4 

0.036 
0.20 
0.160 
0.000 
0.120 
0.00 
0.004 

0.0-5 
0.1.0 
0.160 
0.000 
0.120 
0.030 
O.04 

0.035 
0.120 
0.163 
0.0300.. 
0.120 
0.053 
0.04 

0.036 
0.120 
0.16) 

0.120 
0.030 
0. 004 

C.0"6 
0.120 
0. 160 

0. 
0.120 
0.CI-
0.004 

0.035 
0.!20 
0.160 
C.020 
0.1 0 
C.0c30 
0.GC4 

C.03S 
G.120 
0.160 
0.C-00 
O.:0 
0.03 
0.004 

2. ESTI..T0D YIELL$ BY CRC? (IN KIL00 .3) 

a.b. 
c. 
C. 

eu.:a .3 (In poe;)33Lzeuo. 
Miaz< ear s 
Speet Potatos 

e.0 S:ch 

0 

130 
170 

72
3n3l9 
1L2 
174 

0, 

0 
3?? 
135 

0 

!25 
4-3 

0 
40-1 
133 

0 

:3 
320 

0 
413 
140

0 

:43 
S.; 

0 
4--1 
143

0 

113 
720 

72 
423 
146 
"0 

16 
0 

0 
433 
149

0 

149 
3003 

0 
44? 
!52

0 

!52 
s.r0a 

0 
455 
155

0 

5 
.0 

0 
465 
159

0 

5 
300V2C 

72 
474 
161

0 

6 

-. -2TI5RT 0O0F L7-- P- -ICTIO,4 BY CRMP (IN 
a. Le1;re.na0.00 
a. -i (. 33/o.-1-) 
b. r.~iz e(5.!.00 

C. (Sl.M/*ki~vz--)d. 3,- t Potatoes ($ .!0 lc7) 
e. SZ.eh Pot ioo)-r0.16 
e' Szr$~ (. I3AioO.a_-) 

033) uit valuw 

$0.1, 

!:!.rlo3.0 

333.59 
$'3"0.00 
$203.00?.00

$0.0 
50.co 

-3. 03 
370.02 
$3 
$ 133. 00
$17.40
!2!.!2 
T0..1630.00 

f-7.00 
5 -.45 
__. 0)

-L
0.0)

$21-0 
S72.03 

Z0.00 
572.930 

133.00 
S3.0

$0.00
!-23.03 
:4.00 

$0.00 
74.34 

!40.00 
f 

$0.00 
22.40 
35.00 

30.00 
375.73 

$142.00 
..30.0-0o 

-.--Z13 
S103.00 

13-5.00 
377.22 
$4.00 

3.0
22.35 

31:2.00 

-0.00 
3S3.64 
S149.00 

30.00
$23.84 

$120.00 

-0.00 
130.46 

$152.00 
SO.00G
-4.2 

S!20.03 

-0.00 
$s32.03 

3155.30 
30.00

124.e0 
3-3.00 

.O 
-133.70 

3153..00 
3-0.00

Z25.23 
£120.30 

53.03 
S---.32 
151.C0 
30.00

t2=.76 
3 .120-.3 

9. P~oya (O.3OlKilo.. =) -3.50340.00 140.00 940.00 340.00 540.03 S40.00 .40.. 40.0 340.00 -4O.CJ S40. O 340.03 

4. ESTIMTZ 0FO0-SVA1UE U: 
F631 F!I__D EY Y-Ja6 

PROS3.0TIOI4 3276.33 $316.5-4 3340.06 356.93 S72.74 $339.53 3442.53 $411.681416.79 $421.88 5426.98 $4'.03 

5. F-371rTE0 CP.H PRCC1rTI 4"COST Sy CROp 

3. P-o-ated Hand T-,>l c-, 
b. Fc-ti I: - Cost (2-0'g oP 2S-O-I0t. 
C. Le-caer; Oed (315 . 3.141ha) 
d. Mi

4 
ze zeed ($0.50 x 2£yg/? ) 

f. BLz-k _ean Seed £S2x 53kVha)e. S eet Potatoe Virt3 I5IO-ha)9. S.-ghu= Seed (Pt.2t x 114ha) 
h. Yam SUbers(30.0 -s^ xI .0/ha 
i. P.-lla Te,s (0.50 3Per "e)x32.00 

s 

) 

S4.83 
. 

10.00 
$1.20 

$16.00-0.30S0.24 
$0.00 

14.33 
.5.5732.57 

30.00 
$1.-0 

315.00$O.8.$0.24 
$0.00 
32.00 

34.33 
S2.57 
30.co 
$1.23 

316.0030.00$0.24 
0.00 

t2.00 

S4.S3 
S35.37Z 

30.00 
31.20 

3:S.00$0.003-0.24 
330 .00 

32.00 

14.3 
Z5.57 
S0.00 
$1.20 

316.c$0.00
$0.24 
33000 
v2.00 

34.33 
335.5? 

$0.03 
$1.20 
1'.3:3.0M$:0.24 
.$30.00 

S2.00 

34.33 
$23.57 
33.co 
$1.20 

$16.00$0.00$0.24 
0 

32.00 

S4.8? 
257 
0.00 
:!.20 

!16.03$0.03$0.-4 
130.00 
3-2.00 

S4.33 
.257 

30.00 
$1.30 
$:-.0330.0030.24 
$30.00 
S2.00 

34.83 
-5.57 
S.00 
$1.20 
$16.000.000.24 
130.00 
$2.00 

S4.83 
Z25.57 

$0.00 
$.230 

$16.00
30.00V0.24 

$-0.03 
$2.00 

C4.33 
-.=.57 
30.0 
$1.23 

$:6.0330.C0.24 
13O.C3 
$2.03 

6. ESTI.MTE CFS-HPF- TIr4 COSTS Fa FIELD ->O0.64 S50.64 $!29..4 $129.e4 3'29.84 S129.64 3129.34 3129.34 3129.4 S1I2..4 3129.34 S129.a4 

?. ESTI5-RTED N 113--N3 30 
-" *' 1L" L' ITR 

PFCKFG02 O FIELD 

Y LNT37Z 
INTEV04TMON 

74 
1225.74 

s'_. 3 -31274 3C_ ;4 2.cw 
--

74 
-. V--.5.932C... .. 9- 

4 
2.4 

323.1 

dU 

D I 
o
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TABLEi.!!2S'_NTr..4K-5, P L)/_.PCV'RGE NO. 4 ON FIELD NO. 4 (0.16 HECTARES) 

1 2 3 4 5 6 7 8 

I. FE-R COCEF E'D BY CROP (IH HECTPRES) 

a. 
b. 
c. 
d. 
e. 
f . 

Plantain 
Maize 
Black Beans 
Yams 
So ghum 
Papaya 

0.008 
0.037 
0.080 
0.032 
0.048 
0.003 

0.003 
0.037 
0.080 
0.032 
0.G48 
0.003 

0.008 
.0-? 

0.080 
0.032 
0.048 
0.003 

0.008 
0.037 
0.080 
0.032 
0.048 
0.003 

0.008 
0.03? 
0.080 
0.032 
0.048 
0.003 

0.008 
0.037 
0.080 
0.032 
0.048 
0.003 

0.008 
O.037 
0.080 
0.0'32 
0.048 
0.003 

0.008 
0.037 
0M00 
0.032 
G.048 
0.003 

2. ESTIMRTED YIELDS BY CROP (IN KILOSRFS) 

a. 
b. 
c. 
d. 
e. 
f. 

Plantain 
Maize 
Black Beans 
Yams 
Sorgc vj 
Papaya 

0 
52 
48 
192 
38 
30 

40 
53 
49 
224 

39 
45 

41 
131 
72 
256 
58 
48 

60 
134 
73 

288 
59 
51 

61 
136 
75 

320 
60 
54 

62. 
139 
76 

320 
62 
57 

64 
142 
78 
30 
63 
60 

65 
145 
79 
320 
64 
60 

3. ESTIMATED C-ROSS VALUE OF PRODUCTION BY CROP (IN USs) unit value 

a. 
b. 
c. 
d. 
e. 
f. 

Plantain ($0.50/Kg) 
Maize ($0.18/Kg) 
Blazk Beans ($1.001g) 
Yams ($0.15/Kg) 
Sorghum (1$0.16/Kg) 
Papaya ($0.50/Kg) 

$0.50 
S0.18 
$1.00 
$70.15 
$0.16 
$0.50 

$0.00 
9.36 

$48.00 
s2n. So 
$6.08 

$15.00 

$20.00 
$9.54 

$q9.00 
$33.60 
$6.24 

$22.50 

$20.50 
$23.58 
$72.00 
$38.40 
$9.28 
$24.00 

$30.00 
$24.12 
$73.00 
$43.20 
$9.44 

$25.L0 

$30.50 
$24.48 
$75.00 
$48.00 
$9.60 ' 

$27.00 

:$31. 00 
$25.02 
$76.00 
$48.00 
$9.92 

$28.50 

$32.00 
$25.56 
$8.00 
$48.00 
$10.08 
$30.00 

$32.50 
$26.10 
$79.00 
$48.O0 
$10.24 
$30.00 

4. ESTIMATED GRCSS VM.IJE OF 
FROM FIELD BY YEri 

PRODUCTION $107.2-4 $140.88 $187.76 $205.26 $214.58 $218.44 $22.64 $225.84 

5. ESTInRTED CRSH PRODUCTIGN COSTS BY CROP 

a. Pro-rated HaK1 Tool Cost 
b. Fertilizer Cost (400kg of 20-20-10/ha) 
c. Plantain Shoots ($0.20/shoot) 
d. Mize seed ($0.50 x 20Kg/ha) 
e. Black Bean Seed ($2 x 50kg/ha)
f. Yam tubers (2000 yams/ha x $0.50/yam) 
g. Sorgnum Seed ($0.20 x 10kg/ha) 
h. Papaya Trees (0.50 per tree) 

$1.93 
$-20.46 
$2.80 
$0.37 
$8.00 

$32.00 
$0.10 
$1.50 

$1.93 
$20.46 
$2-80 
$0.31 
$8.00 

$,2.03 
$0.!0 
$1.50 

:.93 
$20.46 
52.80 
$0.37 
58.00 

$32.00 
$0.10 
$1.50 

$1.93 
$20.46 
$2.80 
$0.3? 
!8.00 

$32 00 
$0.10 
$1.50 

$1.93 
$20.46 

$2.80 
$0. 37 
$8.00 

$3"2.00 
$0.20 
$1.50 

$1.93 
$23.46 

2.80 
$0.27 
$8.00 

$2.CL) 
$0.10 
$1.50 

$1.93 
$20.46 
$2.80 
$0.37 
$8.00 

$32.00 
$0.10 
$1.50 

$1.93 
$20.46 
$2.80 
$0.37 
$8.00 

$32.CO 
$0. 10 
$1.50 

6. ESTISITED C.-3H PRODUCTION COSTS FOR FIELD $67.16 167.16 $67.16 $67.16 $67.16 $67.16 $67.16 $67.13 

7. ESTIRTED NET RETURNS TO 
MA4F3EMENT PJ4D LRNI WITH 
PRCKAC-E OH FIELD 

FAMILY LABOR 
INTERVENTION $40.08 $73.72 $120.60 $138.10 $147.4? $151.28 $156.48 $153.68 

(IHOI-
A, 



TABLE K-5f F 214 
- 73"rTtTP K. 4 C4 FIE'.3 NO. 4 MIS1 HEc-TP'73S) 

9 10 11 12 13 14 15 16 17 18 19 20 

:. C3-Z 0:' tW?P (i? F.3"7/-3Z,) 

a. ?irta:n 
b. r.3:e 
c. Elacc e 
e. Ya 
e. SOr.,0. 
"pfpa 

E3T173TZ Y- 3 SY C-P (14 KILCR ..3) 
a. ?antaln 
0. rai-e 
c- -ac.< Oeans 

VS r-ve.e. P:-2;n 
3. Poa.I 

3. 3T1,1T0 3303 t.,LL--07 P32aUcT104 8? 

a- Plantain C$2.5r) 
0. rn:e ($0. 16/62) 
c. Slad, 6aans ($1. 

Yams ($3. l f,' 

f..33 

8.73RcTl 3 o G-UZ3 . 3F r'scsztxo. 

03? (IN US:) unit *al 

2.2 
50.13 
$1)€I.02 
1.$2.15 

C.003 0.23 O.CC3 
0.037 0.037 0.037
0.030 0.C-30 0.0 0 
0.032 0.032 0.032 

0.0 3 C.003 0.0 3 

6S 63 69 
143 133 133 
81 63 64 

33 3 2 3 
63 60 63 

$-3S-.00 $30 5.3 
$35.44 C-7.00$27.34 
- 3*.oo -£5-'.0o $34.00 
543.00 $-:S.Q S43.0'3 

e-. - .43- 1C. 7-1 $I0.e.3 
3Si3.C3 Si. 03 33.02 

S2-9.04 S'. 72 $234.92 

0.003 
0.037 
C.02 
0.032 

0.0C3 

73 
13? 
vs 

269 
f0 

$34.O3 
S-3.26 

06.03 
s4. 33 

511.C4 
3.0o3 

0 

0. c_03 
0.037
0.0Cl02 

02 
.049 

0.003 

72 
163 
23 

232071 
63 

3.COS-:.3.33 
02.G 

$63.03 
S43.0co 

. - . 3 5 
S3-D.00 

:224.3:343.16 

0.DD3 
C.037
0.02 

..032 
0.04 
0.303 

73 
143 
S3 

72 
60 

2 .3; 
s9.03 

43.02 

11.33 
$S3.C 

$24..6 

0.0Z3 
0.037 
.
02 0. 
0.043 
0.003 

75 
6 

91 

330 
* 74 

63 

?.50 
53.E3 

$31.03 
S43-. 

$Ii.34 
33.00 

t343.22 

0. C9 
0.03?

.r3 
2.032 
0.043 
0.003 

76 
169 
93 

32375 

:-3.03 
032.42 
$73.03 
$S3.02 

$!2.003 
033.00 

S2Z1.42 

0.C3 
.07 

o 

0.0 2 
C.04 
0.C3 

73 
173 

J 

r6 
63 

!33.00 
131.14 
$93.00 
S43.00 

$12.16 
$3.00 

$335.3 

0.003 G.C03 
0.
0 03 C0.r32 
0.032 0.312 
0.0-13 3. C-4 
0. C-03 0.0J3 

79 
176 183 
97 9 

333220330
76 8e 
60 60 

$319.32 S'C.5 
$31.60 S22.43 
$2.00 £99.03 
$43.03 $42.030 

1.1 i :2.83
5-0.03 $32.0 

£253.34 £262.70 

0.0- 3 

0.C37 

0. 032 
0.043 
0.0 3 

e132 
1-3 
1

3-3 
-I 
C-3 

$41.r0 
$3 S.94 

5101.0,2 
S&S.53C" 

$_ :.03 

S23.5.3 

S. ; F;Tio-- 34 Fr30 . T CCSTS BY .
a. F-3--rate: TK4 Y .OcA 
b- ;c-tiita- C351 (4-'g cf 20-20-10.ha) 

P 5aetai3hz-aol (S.2./a)
d. oai e seed ($0.52x 2I-a) 
f. SiaC et St e $2f xC-/1-'a) )6. Ya 6.-- -S (000 yah x 53.0/ya 
g. S~rgn -c-S (5-.20 x 1,00;/ha) 
h. Papaya Trees (V2.5-3 p-, tree) 

S. ESTIr.STD C.3' F0Z'710C COSTS FCR FIELD 

7. E3TIMATE3 NET 63-T$t3 TO FPIILY LPR83 
rS14332-4T P. L3 0TH IXE4-- 4TIN 
PftX.3E CH 1--. 

$1.93 £1.93 51.133 
$20.46 $0.46 320.4, 

$2.0 $.62 c2.o 
$2. ? £0.3 $.37 
$2. 00 5S3.03 V52.005 '.00 532.C0 532.03 
00.10 $0.!3 $0.10 
51..0 $1.3 $1.53 

S67.16 $67.16 567.16 

£161.83 Z165.53$167.36 

.3 
72-3.46 

2.62 
so.3? 
$3.02$32.00 
$2.10 
$1.30 

$37.13 

-!71.14 

.. 
$20.46 20.46 

C. C C2.82 
30.37 :0.37 
03.0 $3.05-2.02 33.02 
:2.10 :0.10 
51.53 1. 53 

S67.16 $37.16 

$1.07.0 $17.23 

$20.46 

C2.s'!Za 
$0.37 
$3.03$33.00S.03 
:0.10 
$1.53 

$67.16 

$131.06 

93 

;2.3 n 
;.3S? 

738j'3.00 

$0.1 
$1.3 

S537.16 

$1 4.26 

$.3 
$22.46 

. 80 
0.37 
3:2.C 253.0W 
0 .10 
51.50 

$67.16 

510.14 

$1.93 51.93
$10.4$£33.46 $20.46 

$2.3E3 S36 
$0.37 $30.37 
33.00 53.03$32.00 $32.03 
50.10 00.10 
51.33 51.53 

£67.16 ZS7. 16 

5!91.18 515.54 

$
!20.?6 

.2 
$.3 
$30

$-32_.02 
$3.13 
51.53 

567.16 

5153.74 

Lun 

(DI 
H 

LJH 



TABLE K-6 Po/INTRVE'IO'PSC.. N. 5 ON FIELD NO. 5 (0.32 HECTARS) 

1 2 3 4 5 6 7 8 

1. ARERCOVERED BY CROP 

a. .offee 
b. Plantain 
c. Black Beans 
d. Sweet otatoes 
e. Citrus Trees 

(IN HECTRES) 

0.080 
0.112 
0.112 
0.016 

0.224 
0.080 

(0.064) 
(0.064) 
0.016 

0.224 
0.080 

(0.064) 
(0.064) 
0.016 

0.224 
0.080 

0.016 

0.224 
0.080 

0.016 

0.224 
0.080 

0.016 

0.224 
0.080 

0.016 

0. 24 
0.080 

0.016 

2. ESTIMRTED YIELDS BY 

a. Coffee 
b. Plantain 
c. Black Beans 
d. Sweet Potatoes 
e. Citrus Trees 

CROP (IN KILOGRAMS) 

0 
90 
274 
0 

0 
400 
32 
91 
0 

0 
408 
13 
26 
0 

0 
416 
0 
0 
0 

0 
424 

0 
0 
0 

34 
432 

0 
0 

32 

45 
440 

0 
0 

64 

56 
448 

0 
0 

96 

3. ESTIMRTED GROSS VPLUE OF PRODUCTION BY CROP (IN 1S$) 

a. Coffee (per Kg) 
b. Plantain (per Kg) 
c. B1:-ik Beans (per Kg) 
d. S,,: - Potatoes (per Kg) 
e. Citrus Trees (per Kg) 

4. ESTIM.qTED GROSS VLLE OF PRODUCTION 
FROM FIELD BY YERF: 

unit value 

$0.90 
$0.50 
$1.&3 
$0.10 
$0.30 

$0.00 
$0.00 

$90.00 
$27.40 
$0.00 

$117.40 

-. 30.O0 
$32.03 
$9.10 
$0.00 

$241.10 

$0.00 
$1.34.00. 

$13.00 
$2.60 
$0.00 

$219.60 

$0.00 
$208.00 

$0.03 
$0.00 
$0.00 

$203.00 

$0.00 
$212.00 

$0.00 
$0.00 
$0.00 

$212.00 

$3.60 
$216.00 

$0.00 
$710.00 
$9.60 

$256.20 

$40.50 
$220.00 

$0.00 
$0.00 

$19.20 

$279.70 

$50.40 
$224.00 

$0.00 
S10.O0 

$28.F0 

$303.20 

5. ESTIr.RTED CSH PRODUCTION COSTS BY CROP 

a. Pro-rated Hand Tool Cost 
b. Fertilizer Cost (500kg oF 20-20-10lha) 
c. Cof:ee Plants (:3.50/plant> 
d. Plaintain Shoots ($O.20/shoot) 
e. Bl-ack 8ean Seed ($2.00 x 50kg/ha) 
F. Sweet Potato Vines ($10.00/Ha) 
g.. Citrus Trees ($8.15/tree) 
h. Pesticide cost on citrus <$3.00/tree) 
i. Fertilization cost on cirus ($1.00/tree) 

6. ESTIjr TEO CRSH PRODUCTION COSTS FOR FIELD 

7. ESTIMRTED NET RETLP.NS 70 FPMILY LRBOR 
MNAGEME14T P-40 LAND WITH INTERVENTION 
PRCKRGE CN FIELD 

$3.F7 
$51-.5 

$-C0.00 
$28.80 
$11.20 
$1.12 

$32.60 
$12.00 
$4.00 

$144.74 

($27.34) 

$3.87 
$51.15 

$168.00, 
$2<-8C 
$6.40 
$0.64 
$0.00 
$12.00 
$4.03 

$274.86 

($33.76) 

$33.87 
$S;15 

:0.00 
$28.00 
$6.40 
$0.64 
$0.00 
$12.00 
$4.00 

$106.6 

$112.74 

S3.37 
51.15 
$0.03 

$28.8 
$0.00 
$0.00 
$0.00 
$12.00 
$4.00 

$99.82 

$103.18 

$3.8? 
$51.15 
$0.00 

0 9.80 
$0.00 
$0.00 
$0.00 

$12.00 
$4.00 

$99.82 

$112.13 

3.87 
$51.1I 
S.0) 

$28.80 
$0.00 
$O.0 
$0.00 

$12.00 
$4.00 

$99.32 

:6.-: 

$3.E7 
5!* 
$0.00 

S2T c0 
$0.00 
$0.00 
$0.00 

$12-00 
$4.00 

$89.E2 

$1.8 

$3.37 
$51.15 
$0.03 
$28.80 
$0.00 
$0.00 
$0.03 

$12.00 
$4.00 

$39.E 

$203.38 

(DI 
oH 

Ln 
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TRBLE K-7, r
 
INTERVENTION PACKAGE NO. 6 ON FIELD NO. 6 (0.16 HECTRRES)
 

1 

1. 	 AREA COVERED BY CROP (IN HECTARES) 

0.000a. Coffee 
0.008b. Plantain 
0.016 
c. Citrus Trees 

0.068
d. Black Beans 

0.068e. Sweet Potatoes 

2. 	 ESTIMATED YIELDS BY CROP (IN KILOGRRMS) 

0a. Coffee 
0
b. Plantain 
0 
c. Citrus Trees 


54
d. Black Beans 

167e. Sweet Potatoes 

3. 	 ESTIMATED GROSS VALUE OF PRODUCTION BY CROP (IN USZ) unit value 

$0.00a. Coffee (per Kg) 	 S0.V) 
$0.50 $0.00b. Plantain (per Kg) 

$0.00c. Citrus Trees (per Kg) 	 $0.30 
d. Black Beans (per Kg) 	 $1.00 $54 00 

$0.10 $16 70e. Sweet Potatoes (per Kg) 
$70.704. 	 ESTIMATED GROSS VALUE OF PROOUCTION 

FROM FIELD BY YEAR 

5. 	 ESTIrATED CASH PRODUCTION COSTS BY CROP 

$1.93
a. 	 Pro-rated Hano Tool Cost 
b. 	 Fertilizer Cost (300kg of 20-20-10/ha) $15.34 

$0.00 
c. Coffee Plants ($0.50/plant) 

$2.80 


$32.60 

d. 	 Plaintain Shoots ($0.20/shoot) 
e. Citrus Trees ($S.15/tree) 


$12.03 

$3.00 


F. Pesticide cost on citrus ($3.00/tree) 

g. 	Fertilization cost on citrus ($1.00/tree) 


$6.80
h. 	 Black Bean Seed ($2.00 x 50kg/ha) 
$0.68i. 	 Sweet Potato Vines ($10.00/Ha) 

$75.156. 	 ESTIMATED CASH PRODUCT!0ON COSTS FOR FIELD 

7. 	 EST!rRTEG NET RETURNS TO FRMILY LASOR
 
MARHOEIENT A40 LANO WITH INTEZVENTION 
 ($4.45) 


PRCKAGE ON FIELD
 

0.~-' 

2 

0.136 
0.008 
0.016 


(0.048) 
(0.048) 

0 
40 

0 


29 

85 

$0.00 
$20.00 
$0.00 

$29.00 
$8.50 

$57.50 

$1.93 

$15.34 

$102.00 


S2.C0 
$0.00 

Z12.00 

$3.00 

$4.80 
$0.48 

$142.35 

($84.85) 


3 

O.24 
0.008 
0.016 


(0.048) 
(0.048) 

0 
41 

0 

19 

52 

$0.00 
$20.50 
$0.00 

$19.00 
$5.20 

$44.70 

$1.93 

$15.34 

$0.00 

$2.80 
3.00 


$12.00 

$3.00 

$4.80 

$0.48 

$40.35 

$4.35 


4 

0.24 
0.008 
0.016 


(0.048) 
(0.048) 

0 
42 


0 
10 

19 

$0.00 
$21.no 
$0.00 

$10.00 
$1.93 

$32.90 

$1.93 

$15.34 

$0.00 

$2.80 

$0.00 


$12.00 

$-.O0 

$4.80 
$0.43 

$40.35 

($7.45) 


5 

0.224 
0.008 
0.016 


0 
42 


0 
0 

0 

$0.00 
$21.00 

$0.00 

$0.00 

$0.00 


$21.00 

S1.93 
$15.34 

$0.00 

$2.80 
$0.00 


$12.00 

$3.00 

$0.00 

$0.00 


$35.07 

($14.07) 


6 

0.224 
0.008 
0.016 


0 
43 

32 

0 

0 

$16.00 
$21.50 
$9.60 
$C.00 
$0.0 


$49.10 

$1.93 

$15.34 

10.00 

72.so 

S0.00 

$S1.00 

$3.00 

$0.00 
40.00 

$35.07 

$14.03 

7 

0.224 
0.008 
0.016 


27 
44 

64 

0
 
0 

$24.30 
$22.00 
!:9.20 
$0.00 
$0.00 


565.50 

$1.33 

$15.34 

$0-00 

$2.80 

$0.00 

S12.00 

$3.03 

$0.00 
$0.00 


$35.0? 

$30.43 

(D I 
I0D3
 

8 

0.224 
0.0011 
0.016
 

34 
45
 
96
 

0 

$30.60 
S22.50 
S28.83 
$0.03 
$0.00 

$81.90 

$1.93 
$15.34
 
$0.00
 
$2.80 
$0.00
 

$12.00
 
$3.00
 
$0.00 
$0.00
 

$35.07 

$,6-83
 



5330£- K-7, 9 ±2. 
INTE NTI0N4 PFCKFi3Z No. 6 CS.FIELD NO. 6 (0.16 I--CTP-ES) 

9 10 11 12 13 14 15 16 17 13 19 23 

1. Ef COVERED2BY CMOP (IN I----T-PZ3S) 

a. Caoffee 
5. Plantain 
c. Citrus Trees 

d. Blazk Beans 
e. S£ 

-
.t Potatoes 

2. ESTI3.:TEO YI.05 EY CR.AO?(IN KILC33Z
5

ZS) 

a. C'ffee 
b. Plantain 
c. C:trus TreS5 
c. Sla-k ?-a3r, 
e. S-eet Potatos 

E. S eTI,"PiTECR6SS VPLL CF P.JS BY C-..P(IN -5$) unit value 

0.2-24 
0.003 
0.016 

43 
45 
123 
0 
O 

0.224 
0.003 
0.016 

54 
46 

14o 
0 
0 

0.224 
0.C12 3 
0.016 

E3 
47 
1E3 
0 
0 

0.224 
f.003 
0.016 

e2 
49 
!65 
0 
0 

O.-24 
0.013 
0.0"6 

84 
4) 
170 
0 
C 

0. 24 
0..002S 
0.016 

C5 
49 
173 
0 
0 

0.Z24 
0.039 
0.016 

8? 
5" 
176 
0 
0 

0.2Z4 
0.003 
0.016 

69 
51 
179 
0 
0 

0.224 
0.008 
0.016 

9 
S2 
12 
0 
0 

0.24 
C.009 
0.016 

12 
Z3 
IZ5 
0 
0 

0.224 
0.0:9 
0.016 

93 
53 
13 
0 
0 

0. -2"4 
0.0r,3 
0.016 

S5 
Z4 

132 
0 
0 

a. CFfce (per Kg) 
b. Flantaim (per KS) 
c. Citrus Tre -s(per K-), 
d. S1a-i Ba' Cser K,) 

9.eet Po-..toes (per Ks) 

4. ESTIMrTED Gz±S ttL C7 Pr',!.TIC4 
FOl FIELD Ei7YZh! 

C0.,)
£O.2) 
. 3 

-1.0) 
£.0 

$43.2)
$22.53 
833.40 
$0.0) 
$0.03 

S104.10 

S42.63 
132.03 
S3.00 

80.03 
$0.00 

£119.60 

i.Z 
523.5, 
8-?.9 
O.CO 

$3.0 

t!122.60 

s73.Z'3 
154.0) 
£49.3 

. 

.C3. 

£147.60 

f-".E 
:34.2) 
S1.03 

£0.0) 
$0.03 

1151.10 

$7Z.5)
£24.50 
S3!.3 

t0.C) 
$0.03 

$152.93 

£173.33 
81.5.03 
f52.10 

£-.03 
-.0.00 

$158.10 

-2. 10 
$5.5) 
5:2.70 

$0.03 
£0.0) 

$159.30 

S!.CO 
$22.0) 
$S90 

$0.0) 
$0.00 

$161.80 

s2.20 
5325) 
£ '.3 

S.-03 
$3.0 

$162.10 

t4.7=3.7.5)
-

-1.?) -76) 

£0.01 :.) 
$C.03 $3.C3 

$136.93 $173.10 

5. ESTIOqT00 CPSH FSoO'12M: CCT :r C0P 

a. P.ro-rated Har Toc! Cost 
b. Fertilizer Cost (Q2-.g oF Z0-2O-1Cha) 

CofFee Plztz (so. C/.0) 
d. Plainsain (S2.0./ c 
e. Citrus Trees C$.1S/£re9)
7. P.sicide cost on citru ($3.CCltree) 
g. Fertilization cost on cft4ns ($1.G0/tre.) 
h. Bld c-n Seed ($2.00 x 5i3 Vhva 
i. So'- cotat.oVines csl0.oo1, 

6. E83T-1-1,ZCO -SH rOCCXTIN CSTS FP.3 FP12 
n 

$1.93 
$15.34 
$3. 
Sots£2.8) 
s.03 

!12.03 
$3.C0 
$0.00 
$0.00 

$35.07 

S15.34 
£0.00 
$3.20 
$0.0)

$12.00 
$3.00 
SO.O 
$0.C 

52.07 

S.9351.93 
515.34 
z2.03 

£2.8) 
£0.0)

$12.0) 
53.03 
£0.0) 
£0.0) 

'35.07 

81.93 
$:5.24 
23.03 

22.00 
$0.0)
5:2.00 
$3.00 
£0.0 
12.00 

52.07 

31.93 
515.34 
£v0.00 

£2.8) 
$0.00 
$12.0) 
23.03 
$.0.C 
-0.00 

$5.07 

31.93 
$12.24 
£0.0) 

s2.-0 
$0.00 
$12.03 

$3.03 
0!0.C 
£3.00 

522.07 

11.53 
S15.34 

. £0.03 
£2.80 
$0.00 

$12.0) 
3.00 

:2.') 
$0.0) 

$-.07 

£1.93 
$15.34 
$.O) 
£:2.83 
tO.00 
S.2.03 
£3.0 
$0.,'3 
$70.00 

52.07 

$1.93 
$15.34 
50.03 

2. 
50.0')

$12.00 
53.00 
£2.00 
$.03 

$5.07 

$1.93 
$:5.34 
£0.03 
$S2.23 
-. 0.0 

$12.03 
£3.0) 
s.03 
$0.00 

£2.07 

S1.93 
S.15.34 

3.0 
£2.83 
$0.0,)
$12.03 

-. 03 
s0.03 
$0.0) 

5.07 

,.?3 
1:5.-4 

4.00 

22.80 
2.03 

S:2.03 
3.03 

83.0) 
$0.03 

-. 0? 

7. EST!oqT-O 5-T RE-L.rR TO FP,.ILY LS.
l.4A--FZ--iTP.40 LRKJ 1II5 INTE2,0;TIC,9 
Pk4KAE CH FIEL13 

369.03 $84.53 $53.53 $112.53 $116.C3 -'117.23 $121.03 $124.23 $!26.53 $130.03 $13.33 $12Z.03 

PVIZICR3M IMP1 

Io 
(X)
 

--.
 



AHKEX TABLE d ,by 

7 8 9 10
1 2 3 4 5 6 

NE-T RET1JNS TO FAMILY LRGOR, *W3GErzfT SND1. ESTIMATEC 
LF'D LZITd ,7,,PAC,.SES2: 

a. FIELD 01 ($S.77) $2.87 $2.87 $2.87 $18.87 ($3.37) $1.31 	 $3.47 $3.47 $19.59
 

$233.94 $238.22 n!4.90 
($15.01) $18.20 $168.8S $179.48 $254.34 $240.88 $230.58 

b. FIELD 42 	 $216.82 $220.70 $225.74 $265.90 
$86.15 $104.03 $150.83 $197.74 $239.2 s209.50 

c. FIELD 03 	 $161.88 $165.56s151.29S S156.-,G $158.68

$40.08 $73.72 $120.60 $138.10 $147.42 


d. FIELD 44 	 $ZG:.38 $236.78 $261.18 
FiE'-D 45 	 ($27.34) ($33.76) $112.74 $108.18 $112.18 $156.38 $179.88 

$46.83 69.03 $84.53e. 	 ($4.45) (84.85) $4.35 ($7.45) ($14.07) $14.03 $30.43 
f. FIELD U6 

$935.12 $1,111.66 
$70.66 $80.98 $600.30 $618.92 $758.36 $768.7U $_:5.50 $867.00 

TOTAL FARM 

2. ESTIMATED qET RETURNS TO FAMILY LABOR, MA!.6EEMKT R14D 

LriND 	WITH TRRDITIONAL PRACTICES: 
$0.05 Z0.00 $0.00 

$0.00 $0C.16 $0.00 $0.00 $0.05 $0.05 $0.05 
01 	 $22.64a. FIELD $15.12 	 $0.00 $0.00$33.86 $18.75 $25.49$18.75 S33.86 C18.75

b. FIELD #2 	 $10.91 $10.64$12.70 $12.35 $11.39$61.00 ;15.12 $61.00 $15.12 $29.64 
c. FIELD 43 	 $39.53 $37.99 $37.63 

$46.75 $45.63 $44.64 $43.65 $42.56 $41.57 $40.38 $0. C0 $0.00 $0.0
d. FIELD *4 	 5107.17 22.13 $0.00 $104.06 $100.98 $50.49 $30.24 
e- FIELD 5 

$8.30 s0.0 $51.88 $7.67 $7.46 $0.00
$9.33 $0.00 $65.55 $8.51

f. 	 FIELD #6 


$130. 30 $150.02 $58.64 
 $56.36 $7.3.91
$243.00 $116.90 $189.:- $205.20 $200.28

TOTAL FARM 

3. 	 ESTIMATED ,=T RETtNS FROM INTERJENTION PACKAGES 
$19 59$2.87 $2.87 $18.82 ($3.42) $1.26 $3.42 $3.47

($8.77) $2.71#1a. FIELD 	 '--238.22 192.26$235.59 $215.39 $215.46 $233.94($33.76) ($15.66) $150.11 $145.62
b. FIELD 02 

$25.15 $39.68 $129.83 $182..62 $209.98 51 i.30 $204.47 $209.31 $214.83 $255.26 
c. FIELD 43 	 $123.89 $127.93

($6.67) $28.09 $75.96 $94.45 $104.86 $109.71 $1!1.10 $119.15 
d. Fi ELD 44 	 $149.64 $203.3 $236,78 $-261.18$4.12 $11.20 $105.89($134.51) ( -.48) Z112.74 e. FIELD 45 	 $14.03 ($21.45> $39.16 $61.57 $84.53

(13.78) ($G4.85) ($61.20) ($15. 9) ($22.37)
i. 	 FIELD #6 

$1,040.75 ($172.34) ($35.92) $410.36 T413.72 $558.-a $638.40 $665.48 $803.36 $878-76 
TOTciL FARM 
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TASLE K-9 1 P 

SUMMARY OF RESULTS FOR INTERUENTION PACKAGE APPLICATIONS
 

YEAR ESTIMATED GROSS VALUE OF PRODUCTION FROM FIELDS WITH INTERVENTION PACKnES
 

12 3 4 5 6 TOTAL
 

1 0.00 68.84 143.54 107.24 117.40 70.70 507.72
 
2 3.84 88.55 155.44 140.88 241.10 57.50 687.31
 
3 3.84 239.21 241.52 187.76 219.60 44.70 936.63
 
4 3.84 249.83 248.S'8 205.26 208.00 32.90 948.21
 
5 19.84 324.69 290.26 214.58 212.00 21.00 1,082.37
 
6 2.40 319.88 260.14 218.44 255.20 49.10 1,106.16
 
7 4.68 309.58 267.46 223.64 279.70 65.50 1,150.56
 
8 6.84 312.94 271.34 225.84 303.20 81.90 1,202.06
 
9 6.84 317.22 276.38 229.04 336.50 104.10 1,270.18
 
10 22.96 393.98 316.54 232.72 361.00 119.60 1,446.80
 
11 7.08 348.78 340.06 234.92 385.70 133.'60 1,450.14
 
12 7.20 352.90 356.98 238.30 410.40 147.60 1,513.38
 
13 7.32 358.02 372.74 242.16 418.30 151.10 1,549.54
 
14 7.32 352.98 389.58 245.36 425.90 152.90 1,584.04
 
5 23.56 439.94 442.5S 243.22 432.60 156.10 1,743.00
 

16 7'68 372.40 411.6S 251.42 440.20 159.30 1,642.68
 
17 7.80 377.70 416.7S 255.30 447.80 161.50 1,666.98
 
18 7.92 382.82 421.88 258.66 454.80 155.10 1,691.18
 
19 8.04 38a.28 426.98 262.70 462.40 166.90 1,715.30
 
20 24.16 466.08 468.08 265.90 470.00 170.10 1,864.32
 

oI 
H j1_ 

http:1,864.32
http:1,715.30
http:1,691.18
http:1,666.98
http:1,642.68
http:1,743.00
http:1,584.04
http:1,549.54
http:1,513.38
http:1,450.14
http:1,446.80
http:1,270.18
http:1,202.06
http:1,150.56
http:1,106.16
http:1,082.37


TABLE K-91 . 2. 3 

YEAR ESTIMATED CASH PRODUCTION COSTS BY FIELD FOR INTE'RVENTION PACKAGES
 
------------------------------------------------------------------------

1 2 3 4 5 6 TOTAL 

1 8.77 83.85 57.39 67.16 144.74 75.15 437.05 
2 0.97 70.35 50.64 57.16 274.86 142.35 606.33 
3 0.97 70.35 50,64 57.16 106.86 40.35 336.33 
4 0.97 70.35 50.64 67.16 99.82 40.35 329.29 
5 0.97 70.35 50.64 57.16 99.82 35.07 324.01 
6 5.77 79.00 50.64 67.16 99.82 35.07 337.46 
7 3.37 79.00 50.64 S7.16 99.82 35.07 335.06 
8 79.00 50.64 67.16 99.62 35.07 335.06 
9 3.37 79.00 50.64 67.16 99.62 35.07 335.06 

10 3.37 79.0S 50.64 67.16 99.62 35.07 335.14 

12 
3.37 
3.37 

a-18 2 
6-.22 

129.84 
129.84 

67.15 
E7.1 

99.82 
99.82 

35.07 
35.07 

418.48 
418.48 

13 3.37 83.22 129.84 57.16 99.82 35.07 418.48 
14 3.37 83.22 129.S4 67.16 99.82 35.07 418.48 
i5 3.37 83.22 i29.84 67.16 99.82 35.07 418.48 
16 3.37 83.22 129.84 67.16 99.82 35.07 418.48 
17 3.37 83.22 129.84 67.16 99.82 35.07 418.48 
18 3.37 83.22 129.84 67.15 99.82 35.07 418.48 
19 3.37 83.22 129.84 67.16 99.82 35.07 418.48 
20 3.37 83.22 129.84 67. 16 99.82 35.07 418.48 
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TA-LE K-9,. 

YEIR 


I
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3 

5 

7 
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11 

12 


14
13 


15 


15 

17 

is
19 

20 


3/3 

COST OF PRODUCTION 

FOREGONjEG FPO--I TRPDITIONLCF0pP ,PG SYSTEMTOTAL 


243.00

116.90 

139.94 

205.9I0 


200.25 


6130. 
 l;0150.02 

58.54 


53.2, 

105" 


S. 

. 5


5-4 0
55.s5 

14.03 

87.93 


37.e2 


36.90 

54.01
46.73 

50.76 


TOTAL
GROSS
BENEFITS 


507.72

7.3 1


9 .63 

9- 1 


1,1 7S. Is1, 1o.Es 
1, C. 


I -7,. 13 

40. 


,1 .
1,:49. 4
1, 57 6,r-

1,743.00 

I E. 2 c 2. 

1 

' I ,
I,71.0 

.. 3-. 


TOTAL
COSTS U'D ISCOUNTED11 T BEEF IT 

660.03 
 (172.34)
723.-3 
 (35. 2)
5 26.27 '10 35 

S34.49 
 413. 

2 .2.37 
 553.03 


465. .75 E3 3S.7E. 48 
C3 


mI.42 
 a8-Z,7 


I0 
 1 0 7S 

- .;72.0E, 1,074.61 1 i .0-, 5.70 

1,111.53 
I , . _ 

4 . S21 
 E'."
.21 I ,250 

1 . L 


ESTINhTED 1pp = >50;" 

T SO;: = 

B,'C PTIO =--

AT 50,
 

DISCOUNTED H T -


TOTH-_CENEF I'S TOTAL NETCOSTS BEN.LF I TS
 

3 3.ES
S0 .17 
277.24 1 

153.E0
21(.1 (114.SS)

(15.94)
121.43 

187.75 105.63 51.92 
142. S7 C 1 73. E.6 
97.S4 41. 1z.IS 53.56.!S 

Z45.3 .31.53 

33.02 10. 1' 22.E_ 

2.5. 0-9. 17.70 

12. 117.7S 
G 
S 352. - -" 

1 .07 

337S 

4.7s 
3.49 

1.42 
.0 

3.3 

1 .4 2.z8 
.64 1 0.46 1.1,3 

.01.602 
0.00 
0.0O0 0

0. G O.0) O 

-7347.7, 

1 .2a 
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(2) 	 extremely low capital investment, per hectare in cultivation, essentially
 
limited to hand tools and unimproved plant materials;
 

(3) 	 primary dependence on unpaid family labor in return fo subsistence 
consumption of crop yields and limited cash in(:ome from crop sales; and 

(4) 	 predominant emphasis in crop allocations to annual food crops reflective of 
family consumption needs and relative price trends in recent years. 

To allow comparison with the indicative traditional cropping system detailed 
above, six field intervention packages were proposed by the design team 
technicians to respond to the specific characteristics of the six different 
field situations assumed for the traditional farm. The intervention packages 
are detailed in the project paper technical annex. The objective is simply to 
quantify the out.put-input relationships of the proposed intervention packages 
and to compare thhe result with those from the indic,tive traditional situation. 

In addition to the pru)mot.ion ,)t the iritervention pw k:ges on ffrmers' fields, 
the proj(.ect proposes a fruit tree development and extension program as 
describ..d in th,, tech..ial anr rx. This program is projected to affect 25,000 
farm families, it. will provide 30,000 nursery-grown fruit trees annually and 
will graft improve.-d citrus stock on existing sour orange trees on farmers' 
land. Tahi 7 prese rut. ( his )pr grntam in terms (f its projected costsa rnd 
benefi',s. 

Donor Perspective. tHaving nrtalyzed the value of the proposed project 
interventi,.. - in tetis of the direct benefits to the farmers in the last two 
sections of this '11!:-'%, .ve turn here to a ciahult.tior of the valtie of the 
overall project. frmi he downu '' viewpoint. In order to make calculation an 
estimate of the spread ,ffectt of the project interventions during and after the 
project's life is needed. This '.stimate is presented below, as given by the 
design team technicians, I, flsh spreond of the intervention packages an the 
fruit tree program. 

'ab I f! H
 
ADOPTION OF FRUIT THEE PACKAGES
 

Farniers Adopl ing Farmers Part icipating 
Project Year Intervent ion Packages in the Fruit Tree Program 

1 	 ) 500 
2 	 500 500 
:3 	 1000 500 
4 3500 500 
5 5000 500 
6 	 10000
 

TOTALS 20000 	 2500
 

Due to the fact !that the irit- vorition packages are structured in such a way 
that disaggr'-.gation into specific crop productimi interventions and soil 
conserva tir ititerv,:ntions is ruot. really possible, far ;'!i rs adopting the 
intervention packigcs ar, assuimc'd to adopt. the whol. package. Although this 
will almost certainly rot. he, the oratual case as the project is irltilemented, 
this assumption at. least. gives the reader an idea of tht,. outer bound in the net 
project benefits to be deri-ved from project implementation. 
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Summary and recommendationH. 'T'he economic analysis sui.rze in quantitative 

terms of benefits assumed to flow from the project's two m'ljor activitis atthe farm level: the six intervention Packages for Crop imfProvementconservatior, and soiland the fruit tree development and extersiiol program.compares these benefits with the 
It then

projected pri%'ae and public Costs ofimplementing the proposcd activities. 

In the case of the six proposed intervention packages,subject the anlysis finds,to the assumptions in the technical annex, that the c.timatedpresent netvalue of benefits from intervention packagegs ad;ption is 47.79discointiled at $ when50 per cent. Th, estimated internal ritie of return foradoption is greater than 50 per cent at 
nackage

the farmer level. And,benefit-cost ratio disc nted at 
the prjectd
 

derived 
50 per cent is 1.28. These indicators were
asSUming a palrticipating f'1rm family population of 20,000 theover life

of the project. 

In the case of the fruit tree development and extension progrji'am, the estimatednet present value of benefits from the program is $232,072 when discounted14 per cent. The atstimted internal rate of return is 11.2 per cent for theprogram, under the assumptions in;the technical analysis.beneficiary populatior: The projected
for tbis prograni is 25,000 farrri families over theof the project. lifefIt terms of the overall project. analysis, the estimatedinternal rate of return is 3 . per cont. 

It.should be recognized i i reviewing 
many 

these result.:- that they are based upontechnical astrnpt.ioi.s by design team technricians and whatinformation usefulcould be derived from, an exLremely deficient national data base on
hillside agriculftre. The 
!t,un] results of project implementatiorn activitiesand farmer adoption of the proposed interventions
those projected in the anilysis. The. project 

may be very different from 
makes provision forground proiect an on-themonitoring ard evaluation unit. during the life of the project tocollect both reliabie baselin, infor ma tion oi ,:xisting farnring systems onhillsides ar,(icomparable information on the va I 

tile 
e of the project iritervertionsas they were dev,.loped and extended. Only as this improved informationdeveloped and analyzed call base is one have much confidence in the projected benefitsand costs of the proposed interventions. 
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ANNEX J ADMINlISTW-ATIVE ANALYSIS 

Introduction. The project seeks to discover and then extend an in egrated 
agricultural approach to hillside -arm ranagemnint in six wtersnedn flowing 
south of Pic Macaya in the aouth of Haiti. This approach should encourage 
increased agricultural production on the hillsides and thus increased income 
and improved quality cf life for small-holding Limers who are already li~ing 
there. It should do thi,,, in a way that. not only slows and eventually stops the 
accelerating erosion of land in thes., watersheds~, but also contribute8 to 
reversing the orosi-vc trend and begins the regeneration of hillsioe soils. 

To succeed in this ondertaking TWM must establish an institutiona! base which 
will permit the long-term sustainibility of its accomplishmonts. Bringing in a 
well-financed, well staffed expatriate team; hiring a well-paid and highly 
motivated Haitian staff, and setting up an indepenent institution to carry out 
the program might lead to remarkable achievements during the few years of 
project operation. But it would be very unlikely to yield long-term suRtainable 
benefits. 

On the other hand, simply presenting local organizationt with the material and 
funding to carry out the project. would also raise pi'ublems. Local organizations 
do not have the administrative or technical ;apacity to carry out a hillside 
applied research/extension progeam. They could riot respond to AID's needs for 
accounting and bureaucratic propri.-i- They would find it difficult to resist 
government agencies asking to uoe their new resources in ways inconoistent with 
project goals and methods. 

Thus TWM will try to combine the advantages arid avoid the pitfalls of both of 
the above approaches to the establishment of an institutional setting for 
Project activities. An independent institutional base will permit program 
flexibility ard implementation efficiency, with the most efficieft use of 
expensive technical assistance. Locally based Haitian institutions will ensure 
effective contact with the target population, a long-term perspective and a 
home for extension and reRoarch personnel. The project proposes to use both 
types of institutions, by setting up an umbrella agency to provide technical 
assistance, funding, and materials for project work and by carrying out that 
work through private Haitian organizations (PVOs or private firms) already 
working in the chosen watersheds. 

This approach to development has proven its effe:tiveness in rurul Haiti during 
the four years of successful operations of the Pan American Development 
Foundation (PAI)t) Agi ,-Forestry Outreach Project. arid th, Interarerican 
Institute of Cooperation on Agriculture (IICA) Swine Repopulatioi Project. 

TWM must operate from an institutional base that will allow it to achieve 
sustainability on two fronts: 

(1) 	 agricultural and soil conservation innovations must reach Lhe farmers in 
the six designatid watersheds effectively and convincingly to achieve 
beneficiary sustainibility; and 

(2) 	 the LORGs or private entities with which the project works must reach a 
state of administrative, technical and financial autonomy to achieve 
institutional sustainability, 
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The combination of an umbrella organization which can channel assistance to
 
increase the technical and administrative capacities of the private Haitian
 
entities, while dealing with USAID and 
 the GOH on their behalf; with locally
based, locally known organizations which already work in the watershed areas
 
and 	with the people who farm them provides the best hope for achieving long
term success and sistainabiity for the TWM. 

The 	umbrella organization should be an American PVO or private firm which meets 
the criteria below for selection. The recommendation for the choice of an
outside organization stemst from the following reasons: (1) the umbrella should
 
disappear at the end of the )rojct, leaving competent, autonomous local PVOs
 
and firms behind, ready to carry on the work; (2) choosing one local PVO to
 
supervise others could create more problems than it would solve and might drive 
several effective organizations out of the project. This is particularly true 
in the targeted area where ?QRny of the PVOs with which we will work are
 
sectarian; and (3) the project can avoid 
 these problems by using an expatriate
organization whose role is to prepare the way for its own departure at the end
 
of the project.
 

Role of the ULnbrb]11, 	oanizatiri: 

(1) 	 work with the Secietariif. for Water:.Thed Management Agriculture (STAB) of
 
the Directurlate of Natural Resources (DRN) 
 in the Ministry of Agriculture, 
Iural Develop mnt mId Natural Resources (MARNDIR) of the GOH to establish 
national policies Loward hillside agriculture and soil conservation; 

(2) 	 providt; hicm. na:s tco t(o the intermediary PVVOs and firms to enable
 
them to ,ctLhe 'eearch and extension tasks called for by the
carry i 

project;
 

(3) 	 provide funding and 1iteriip to the LORGs and firms for their work
 
connected with the pr '.ct;
 

(4) 	 help the interimedi!iries otahis} financially viable mechanisms for
 
generating reverioea to helrp firance 
hillside agriculture and soil
 
conservation after the withdrawal of AID support;
 

(6) help the LORGs identify other sourcei-i of funding for their agricultural and 
soil conservation actiL.itie, and to obtain funding from those sources; 

(6) 	 establish an accountinr, in entory corntrol and reporting system with the 
LORGs that satisfies AJi) requiremenHt for' disbursement of funds and
 
materials. At same ,
the ,inhm', .yst. m mwqut conform to Haitian 
accounting standards and the internal proco(dures of the LORGs. The umbrella 
organization w~i e respornsible for- all financial, accounting, and
 
inventory ri-)ortiiLg, to All);
 

(7) 	 determine the role of tLh gricuitural GOH District personnel in the project
and asiu me al! rPeCponsibility for ccordinating the activities of government 
agents with those of tht ,ORGS n,'.d firms; 

(8) 	 ensuic tihat thu initermediaries carry out the term; of their contracts with 
the Project in a satisfac.tory way; 

(9) 	 organize, plan and execute training programs for intermediary

organizations' personnel in: agriculture, including animal husbandry,
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forage crops, fruit, forestry, vegetables, cereals; storage; financial
 
planning and administraLion; use of micro-computers; data gathering and
 

analysis; marketing; soil coraservation, iocluding vcgetptire and mechanical
 

structures, wnter use, and forestry; and .)he,- topics;
 

(10)perform all liaison work between the iiitermediaries and AID, the GOH, and 

other conruliy loc'a.d interlocutors. 

Role of the LORtGh 

(1) 	 establish the program for accomplishing the goals of the TWM; 

(2) 	 admini3ter a given number of demonstration sites in tlhe targeted 
watersheds, according to the instructions of the umbrella agency; 

(3) 	 conduct outreach and extension activiti(es to spread successful innovations 
from the demonstration sites to surrounding farmers, working through groups 

or individualo as appropriate; 

(4) 	 administer a credit program for participating farmers, tied as a motivating 

incentive to soil conservation activities; 

(5) 	 hire and train the technical and admirnistrhtive staff to run the programs 

called for by PSTO; 

(6) 	 participate in meetings and seminars organi'.ed by PSTO to set policies and 

plan activities for all the intermediary organizations working with the
 

Project;
 

(7) 	 send personnel to project-organized or -financed training activities, in
 

Haiti or abroad.
 

To carry out these tasks, the agencies that wish to act as intermediary 

organizatiorn will have to: 

(1) 	 have worked in the targeted area for a significant period of time before
 
the beginning of the TWM;
 

(2) 	 have demonstrated competence in organizing farmers for innovative
 

activities, such as agr.forestry or swine repopulation;
 

(3) 	 have other activities in the area besides those financed by the TWM; 

(4) 	 demonstrate a determination to achieve financial autonomy in all activities
 

and thus a capacity to carry on TWM activities beyond the PACD;
 

(5) 	 have a core staff that includes personnel trained in and working on
 

agricultural or soil conservation activities;
 

(6) 	 have core administrative services which can handle hiring new personnel,
 

maintaining vehicles, preparing reports, and the like; and
 

(7) 	 demonstrate through past work a commitment to improving agriculture and
 

soil conservation practices through small farmers.
 

There are at least four organizations working in the targeted area seem to 

dV 
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fulfill these criteria: 

ORE, Organisationpour la Rehabilitation de l'Environnement 

DRI, Developpemient Rr ,l Integre (Baptist Missions) 

DCCH, Developpement Comm unautaire Chretien d'lHaiti (Catholic Mission) 

UNICORS, Union des Cooperatives de ]a Region du Sud (Catholic Mission, 
Oblate fathers) 

As the Project develops, other organizations may present themselves as 
candidates for participation in the TWM program. Their credentials should be 
evaluated using the above criteria and those which qualify should be able to 
work with the TWM on the same basis as those mentioned above. 

Details of the institutional capacity of the four organizations we have 
identified -o far are given below, but sll four have worked in the targeted 
area for a number of yeart; and have carried out agricultural activities with 
small farmers. All have worked closely with the agro-forestry outreach program 
and all but ORE have worked with the swine repopulation program. All have other 
sources of funding and all are making efforts to generate funds with their own 
activities. 'rhf-y are all committed to improving the life of small farmers on 
the hillsides of southern Haiti by increasing these farmers ability to get an 
adequaie return frow i.hm.i i iaud without destroying the land's future potential. 
All have agx,.iu~tu rally trained staff, including agronomists, agronomic 
techniciais . -.1 i:fph trni ned on-tHi.,-job as ,xterisionists and communt.iy 
organizer s. 

Among them, the four :ver a ifood part of' the TWM targeted zone. ORE is 
established in the Graod( Ravi,:1- du Sud, and has just set up secondary 
nurseries and ext.ension cc ters in i h Acul and Cavaillon watersheds. IRD 
concentrates its activ~ti(ee in the Cavaillon, l'fslet and Grande Ravine du Sud 
Watersheds, htui. has some activities in Acul, too. I)CCHI has its home in the 
Grande Ravine du Sud, but also w-.rkr ir Ca vail on and JPslet, as well asin the 
Acul watershtd,. IJNICOi-S worl s exclusively on the South Coast, including the 
watersheds -)f tes Anglaitr, Port a f'inient, Rochie a l3ateaux, and Coteaux. 

1. ORGANIZA'TION ,(JU lit, hl'UAPI LITA'TION OF TilE ENVIRONMENT (ORE) 

The ORE is headquarte red iri the w.tr.he, of the Grand Ravine du Sud, at Levy, 
near Camp Perrin. Established on Iand owned by its Director, Sean Finnegan, ORE 
works now in grafting fruit tr;es, but has m(oe important amitions for the 
future. 

CGoals. ORE wants tU, .iisser,,irte grafted fruit txr-es, especially improved 
varieties of citrut, n,,oceodo and mango to small-hold ing farmers in the Les 
Cayes Region. They p:oduc, grafteitres at a c(:ntral nursery at Levy and also 
do on-site grafting. Thoy !,venuoLully hope ,c, create local capacity to graft and 
care for improved "ruit treest all over the .-ogion. 

ORE also wants to enter the field of soil conservatioi and general agricultural 
extension. They will use fruit and hard-wood t'efs iT: Lhis endeavour,along with 
annual and perennial crops. 

Approach. ORE is registered as a liaitian PVO and acts as a non-profit 0 

(V 
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enterprise. It feu1s that improved, crafted fruit trees will contribute 
significan .ly to the improvesioft of rmwi-ho!ders' income and thut-; quoeAty of 
life in the hillsiden. 'Ihey uonceoLr,,aLAt on 4.raining ard oxtern,ion ed at, 
dissemination of grafLed trees. As fruit trees !tre cwned by indifvidul arnmers 
ORE works largely with individuals. 

OREN's approach to hillside agriculture -i±d soil coxse:vaL:on is bat;',d o01 
leucaena hedgerows and fruit tree;. 'They will work with g.roups a well as 
individuals in this program. 

Current activities. ORE's main focus of activities is on Lheir cent:.al iurscry
ifn Levy. Thin nu. TaCiy ;ao.st~abliahed with a grant from USAID. On land 

belonging to Seen Finnegnr, the organization's Director. (Alit' has the space, 
shade, rid water to produce up 100,000 grafted t aeesv time. ORE nowto at 
operates on two contracts funded by 'JSAID. The AOP and FADI have contracted for 
24,000 grafted fruit trees, of which 12,000 are for DCCH and t2,000 for IRD. 
The two local PVOs receive the trees free, but havv- to come get them and 
transport them to the farmers who will plant them. The farmers ay $0.41) per 
tree, which covers transport costs. JSAII) pays ORE $1,.50 per Lreo. "rhu far, 
each PVO has received 5,000 tref-e and planted them out through individual. 
peasants. The PVOs take care of L.I follow-, i a l trillrir!g i. h," cre of the 
trees. 

ORE has also prepared 1000 trceaL for the-ADS 1 proA ct. A portion of these 
trees are ready. ADS II is di-trib ionig th ;se tr.,.es free to their
 

participating ft'rm,,rt-,, which has. l1Id to some l1roblemqs for the PVO~s which are
 
asking farmers for payments to covetr tr'aripot cos.s.
 

ORE has just begun a USAI)-furndod pr'()rgam to plant 20,000 grafted rees,
 
including 15,000 citru.i, 4,000 avocado amdj 1,000 iarigo in three hillside areas:
 
Duchitty, Platons, and Saut Mathurine The latter two are in the TWM area. They
 
have received a grant of $200,000 for this undertaking, ariwell as an
 
additional $10,000 to perform on-site grafting of 10,000 trees. ORE has hired
 
personnel to carry out, this program (see below).
 

Flnancing. ORE] is entirely financed by AID, although the money for tho D00l
 
and [RD trees is channeled through PAI)F. There ia no direct sale of grafted
 
trees to private farmern, as the nurseries capM itv is absor, 0( in fulfilling
 
ORE's contracts with All) projects.
 

Staff. ORE has two expatriate staff. Sean linrnegan, the Direrttr, is a sielt
taught agriculturalist who is interested in fruit and has learned to graft and
 
care for the trees. He concentrates on the adminisirative and cxtension asoects
 
of the organizations program. Jean-Paul Eldin is an agriculLural technican,
 
whose specialty is fruit t0rees and who is nn expert at g rnfting rnnd caring for
 

tropical species.
 

The nursery employs about 20 workers, including foremen. Most of t.hese people
 
have learned how to do nursery grafting and can be trusted with lopt tasks at
 
Levy. They are paid with nursery revenues from the IADF contrit. Their
 
salaries avcrage around $100/month.
 

For the new hillside fruit tree pr':ogram, (RlE has hired an extension supervisor
 
at $400/month. He has some post-secondary eduction, but no formal agricultural
 
training. They have one zone extensionist for each aren at salnries between
 
$120 and $200/month. 'hesemen. have secondary diploamas and can read and write in
 

/'1
 

http:cent:.al


Targetted Watershed Management (521-0191) Page J-6
 

French. Finally, each zone extensionist supervises 3 assistants, who are paid
 
$60/month. These latter are local people, who have no formal agricultural
 
training.
 

Equipment and irl.vatiozi. In addition to the nursery facilities at Levy,
 
ORE is constructing housing for its extcrisionists in the field, depots and
 
courtyards for storage at each of the extension centers (Duchitty, Platons and
 
Saut Mathurine).
 

They are creating budwood sources in cach aren through the on-site grafting
 
program and at lev .
 

Credit. ORE does niot adnirister any kind of credit program at present.
 

Cooperation with other u,,,encieu. ORE works closely with the Ateliers du Camp
 
Perrin and TCCI. do riot receive fianacing from outside sources
with They 
beyond USAID. 

Rela.ions with the GOU. ORE says that. the District and regional agronomists 
neither visit th;.!m no- rq(uest information from them. They do exchange visits 
and informal support with .he agronomists at the Levy Farm, which just down the 
road from ORE. 

Adminirt-L iv! ,es± rwt. ORE. has successfully established its central 
nursery f ,iinord w(,d cd gr Afted fruit trees to order- for USAID funded 
project. The~ t raiie their nursery workers to carry out this task 
effec; ively. ,-y tr'e ony h-g iinin" their extenion program in the hills and 
have just recentty pnut their stlnff in piace on the Platons. Thus their ability 
to reach, organizeanrid ms:i v'nie pensants arid peasant groups has yet to be 
proved. In addition, thi; - aiii:v to dea wii.h an integrated agricultural 
package hat, yolt to bo,,p, ed. hel i' will to become a self-financed, anLonomous 
group has yet Lo a i';.su in nra:ftice. 

i-,.%a At to andNonetheless, (-)"LEE vi:!! , 1d nint carry out fruit tree educatuion 
training in th. '!OWM areai ard ;hnil: ha given A chance to try its ability to run 
the Project's dem n i om, r.' in he, Les Platons area, where they are the 
only orgarii m ion a:',iren .y plarning t(;work with small-holding farmers. 

2. INTEGRATEDR RA., lhV Li , )I MNT (lED) 

IntegraLe-d P-rvr! (c[; ri. (Tli1)' is, f' t11-in by)'-v nm a PVo Sponsored the 
Evangelical Baptist Missioni oj Southern hait: (MEBStt). They work in 
agriculture, water, ieaft.h ;-ind liLroicy in tha Cavaillon, Grande Ravine du Sud 
and lsle'-. watershedn in .he TYWM ar'ea. 

Goat. Il-!l) seIt- to 0IoImp vfr t.!e (l ility of life for farmers in South laiti 
by all means ava ihi h.; to thii, They ,ir,eager ot.wo)rk with any group which 
will help them achiiv:c nie e!rd. 'Tmey ire now able to ccver apIr II;]ltoIy 50% 
of their atin -rtati,Vuond operaiig ;st from their own revenues and hope to 
be fully se]f-stfficier~t in 5 yers. Tbhy work within tLhe. context of Protestant 
missionno'y orgsAnizations, but are willing and r'ady t,)help all farmers, 
regardlessof their religious :ffilintiori. 

Approach. IRD organizes fanmeirs for action. They act as liaison with groups 
which finance rural projectis. '['Ley do itot finiance these projects themselves. 
They help compiminties to ort!niize ;hemselves, train local leaders, and promote 
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cooperation and farmer groups. They respond to the needs of local groups, 
helping to define projects, find strategies, and contacting potential sources 
of funding. Although they tenrd to help peasants organize around specific 
issues,like swine repopulaion or r'eforestatir:, they intend all groups they 
form to servo all the needs of their rneribers. 

Current activitier. IRD has been one of the mno. effective interlocutors of 
the USAID-f'unded Swine Repopulation Project. 'The7y/ h.vre organized farmers to 
construct 65 piggeries, of which about 30 are in the TWM area. As of now, 54 of 
these piggeries have received sows and boars from the Swine Project. 

IRD has set up a reforestn-tion nursery under the supervision of PADF and the 
AOP. They ha-ve an extension neawork organized in accordance witi, PADF 
standards. 

They have an extension network that organizes farmers groups, does agricultural 
extension, animal production extension, literacy and vocational education. Most 
of their animal activities are centered on pigs, but they also extend rabbit 
production tecniques. 

IRD publishes manuals for agricultural and organizational extension and runs a 
welding shop. They have a small well-drilling rig and are expecting a rig that 
can drill to 200 feet in the near future. They train villagers in group 
organization, leadership, and techncial subjects. They have run spring-capping 
and potable water projects in the pet. 

Financing. IRD generates about 50% of its annual operating and administrative 
budget of $32,000/year from its own enterprises, including sale of 
publications, nursery operations, welding, and the iike. 

The rest of its funds come from the MEBSH, which channels contributions from 
American and European Baptist congregations into its development activities, 
and from overseas Protestant PVOs (see list below). For specific project 
actviities, [RD approaches potential donors and obtains funds for specific 
activities. 

STAFF. IRD has 20 full-time employees. These include: 

I Director (Chavannes Jeune) 
1 accountant 
1 secretary 
5 alphabetization/vocational education extensionists 

10 agronomic technicians for extension work 
2 expatriates (1 veterinarian, 1 nurse) paid for by World Concern 

The agronomists have 2 years of agricultural training and a good deal of 
experience. They work in rural animation, reforestation, animal husbandry and 
general agriculture. They make between $150 and $250 per month. The salaries 
of all full-time personnel are covered by general IRD revenues and by a World 
Concern subsidy. 

In addition, IRD has 29 part-time forestry extension workers whose payments 
come from PADF subsidies to the IRD tree nursery. They are paid according to 
how many farmers they contact and convince to plant trees, how many trees they 
deliver, and how many follow-up visits they make to each planter. Payments 
range from $40 to $120 per season. There are two seasons in a year. 

1/ 
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IRD also has trained 8 extension workers to follow up the groups which have 
constructed piggeries for the Swine Repopulation Project. These people receive
 
$5-10/month from each piggery they supervise. Each piggery has a 
manager and an
administrator, trained by the )RDagronomists. These people are paid by the 
piggery group and are usually members of that group. IRD also has welders, who
 
are paid on a piece-work basis.
 

Equipment and inabtllaions. IRD is based in a two-story building on the

outskirts of Les Cayes, along 
 the road to Camp Perrin. There it has modest
 
offices anid it; welding shop along with its central 
 piggery. At Chavannes
 
Jeune's house in Bereaud, IRD has 
its PADF nursery and a demonstration hillside

plot, where iti testing soil conservation measures, including tree plantings,

living fences, and perennial crope.
 

Credit. TRD has tried a number of credit programs but so far has not been very

successful with them. They offer credit to farmer 
 groups to buy pig feed for

their new piggeries. This credit is delivered in kind and co far there has 
 been
 
no problem with repaymerts.
 

However, they have tried to work with the BCA in the past with disappointing
results. At St. Georg,-, th farmers refused to have anything to do with the 
BCA and at Plaiwmzice admirlistration was so bad the agency closed down. The
problems have all been with management more than with farmers refusing to pay
back their loans. In more than one case, the manager of the credit program 
simply sto] i the moniey 

IRD would be very eager to work with a credit program, if they could hire
experienced people anil receive training in credit administration. They receive 
regular requests from i.,icrm,, for credit for: pig feed, sty construction,
inputs such as fertilizer, :rsectiides and seeds, renting mechanical 
cultivators, mills, huskers, and tools. 

Cooperation with other agencieH. IRD works or has worked with a large number 
of international donors. These include: 

World Concern, a Proter.itant group based in the US, which contributes to

their general perating fund 
 and provides two expatriate technicians; 

World Relief,ano(ther US-based Protestant PVO, which has funded seminars and 
training for farm.wrs and IRI) staff; 

ACDI, the Canedian bilateral aid agency, which has provided technical 
assistance, training for nursery personnel, funding for a spring capping
 
program, and the parchawe of a well-drilling apparatus which has not 
yet
 
arrived in Haiti;
 

CARE, an American non-sectarian PVO, has funded a potable water project
 
through IR);
 

PADF hts funded the establishment of the tree nursery and the agroforestry
 
extension workers;
 

JICA implements the swine repopulation program with which IRD has worked
 
very successfully;
 

7'J 7 
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Harvest International, a Protestant PVO from Phoenix, -ia provided
agricultural and agroforestry assistance; 

CODEPLA, a Haitian Protestant PVO, worls with IRD on small agro-industry
projects in the Les Cayes are .3 and is aivailable for projet planning and to 
help identify funding sources; 

MEBSIJ represents IRD to the international Bapist community, raises funds
for the organization's work, and provides an institutional home when IRD 
needs one. MEBSH facilities at the Cite Lumniere near Les Cayes are 
available to the IRD when needed, for training or seminars and meetings.
MEBSH personnel participate in IRD programs when their technical background 
warrants such cooperation. 

Relations with the GOH. IRD only works directly with the GOH agronomic

district on an irrigation project in the plain 
at Masse. IRD has hoped organize
the water user associations on this project and the GOH Agriculural District is
 
represented on the board 
of the association. 

Relations with the current Agronome de District, Mr. Bannatte, are very good

and IRD has said that it will collaborate happily with him. But 
on the whole,
they prefer to work apart from the GOH and to avoid direct government
 
participation in their activities.
 

Adinistrative assessment. [RD sa.s to be an effective, goal-oriented
organization, which has a good record for working with farmera and organizing

them for specific tasks. They seem less ideologically motivated than their
 
Catholic counterparts, but seem, nonetheless 
 to be able to discern peasant
needs and to take steps to meet these needs. Their agronomic and extension
 
staff seems dedicated and energetic.
 

So far, their activities in the hillsides have been limited to reforestation 
and piggery construction, with associated extension activities. But they are
interested in working with hilside agriculture and have begun a demonstration
 
program near Les Cayes on one hillside. TIRD seems to have the minimal
 
administrative capaity to cope with the demands 
of running demonstration sites
 
for the TWM, organizing the extenaion system the project will need, 
 and
 
beginning to work with credit.
 

3. DEVELOPPEMENT COMMUNAUTAIRE CHRETIFN D'HAJTI (DCCH) 

DCCH is a Haitian PVO based in Laborde, about 1.5 kms north of Lea Cayes on the 
road to Camp Perrin. It is affiliated with and supported by the Catholic 
Diocese of Les Cayes, which assigns Priests to direct its programs. The current 
Director is of the Companions of St. James, but this congregation does not have 
a direct role in deciding DCCH's policies or programs. DCCtI works in the Grande
Ravine du Sud, Cavaillon, Islet, Torbek and Acul Watersheds in the TWM area. 

Goals. DCCH seeks to improve the quality of life for farmers 'rn rural Haiti by
helping them gain control of their lives economically, socially, and
politically. By organizing farmers into groups, they intend to create a 
structure which will enable rural people to interact effectively with all 
interlocutors, to elucidate and communicate their needs, and to identify
appropriate means for the satisfaction of those needs. DCCII is also very
interested in the preservation of the environment in rural Haiti. 
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Approach. DCCH has adopted a specifically Christian approach to developmentwork. They attempt to establish a sense of family among all the people with
whom they collaborate, 
 and a spirit of team effort in all groups which work for
and with DCCH. They keep bureaucracy and office staff to minimum, in order to
use most of their resources f r field 
 work. All of their people must do fieldwork. DCCH works entirely through farmer groupements, each of which encompasses from 7 to 15 individuals or families. These groupements are the
basis of all DCCH approaches to economic 
 and social development. 

The PVO has established a system of permanent and on-going evaluation of all
their work. All those involved participate in these 
evaluation procedures,

especially the farmers and other beneficiaries of their programs. For example,
farmer groups judge their own animators and try to improve their performance.If animators do not work well, the farmers groups can remove them and request

training and supervision for a replacement.
 

Groupements are meant to work with all aspects of rural life, includingagriculture, health, animal health and production, education and literacy,women, agroforestry and soil conservation. Keys to their success are thefarmers' expression of their own needs and their estimation of their ownabilities. But DCCH evaluates the needs they expresa in terms of economic,
financial, administrative, and technical realities. Then both parties

coliaborate to establish a program.
 

DCCII would like to become financially self-sufficient, particularly on the
level of the parishes with which they work. But so far 
 they have made littleprogress to....:d est.ftblislhing activities that generate income. They intend to move toward this g.: i and some parishes have begun purchasing fields to 

crops for sale to generitte ninome for othc: projects. 

grow
 

DCCH works with farmers --f all religious confessions and hires staff without
 
regard to denominatiorml orientation.
 

Current activitio&-. DCCH farmier groups have established 14 piggeries under the
conditions of the Swine Repopulation Project. Of these, 
 10 have so far receivedpigs. They have not been very happy about their collaboration with ICCA, saying
that ICCA has been slow to deliver pigs and, especially, feed to their groups.
DCCH farmers are very interested in this program and there is more 
 demand than
 
the PVO feels it can meet.
 

DCCH has two nurseries that it runs with subsidies from PADF and the AOP.These are in Laborde and in Camp Perrin. They do agro-forestry extension throughtheir groupements. The technicians that work on their nurseries are paid with
 
PADF funds.
 

DCCH sells fertilizer and cement to its adherents. Currently they are selling$6,000 worth of fertilizer and 100 sacks of cement per week. All of these
 
transactions are in cash.
 

A DCCH agronomist, M. Elancie, is carrying out a survey of hillside agriculturearound Camp Perrin. He is looking at land tenure, soil types, cropping
patterns, aad peasant attitudes toward innovations. 

Based in Laborde, a Miserier team of two German technicians, an agronomist andan engineer, works through DCCH to restoreand maintain the Canal d'Avezac
Irrigation system, which uses the water' of the Grande Ravine du Sud. Al 

N 
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DCCII has about 400 groupements under its supervision. These are organized to 
the specific end of mastering their own production without resort to 
intermediaries. They purchase tooh and inputs otgether. including plows. They
purchase and raise animals, including pige,cattle and transport animals. The 
market crops and other prodiiets together. DCC1 has agronomists who help them 
and offer training and supervsiion when nocessary (Bee below). In addition, 
each groupement has an unpaid animateur, who is trained by DCCII at Laborde. 
Most of these grouepments are in the plains for now, but DCCH would like to 
work more in the hillside areas. 

Financing. DCCH functions entirely on contributions from outside sources. All 
of its income generating aspirations have to do with the parishes with which it 
works. AID finances the DCCII agroforestry program. HICA subsidizes pigfeed 
through the first weanings for DCCH as it does for all other organizations with 
which it works. Secours Catholique de France provides $120,000 per year for 
operating costs. Miserior finances the Davezac irrigation projet and some 
reforestation activities. A number of embassies in Port au Prince have
 
financed small development projects, like potable water, community buildings and
 
the like. 

Staff. The Director of DCCH, Father Pierre le Belier, is assigned to the 
organization by the bishop of Les Cayes. An assisLant, Father Wilner Stylus, 
has recently been assigned to help Pather Le Belier. 

DCCH has a total of 80 employees, including those working in the PADF-sponsored 
nurseries and in their own piggery. Of these, seven are agronomists, paid from
 
DCCH general funds. All of these latter hold university degrees in agronomy
 
(licence) or else have been to the Ecole moyenne agricole at Laborde. Their
 
salaries average $300/month. They are placed at: 

Laborde/Sacre Coeur (Grande Ravine du Sud watershed) 
Maniche (Cavaillon) 
Camp Perrin/Marcelline (Grande Ravine du Sud) 
Cavaillon/Pliche/Plaisance (Cavaillon) 
Ducis/Chantal (Acul) 
Vieux Bourg/Bcusy 
St Jean du Sud/Arniquet (Acul) 

All but the last two are in TWM watersheds, although they now work more in the 
plains than in the hills. Each one supervises 4 to 6 animateurs in each of the 
parishes in which he works. For example, in Laborde there are 6 animateurs and 
in Sacre Coeur there are 4. Animateurs are not paid by DCCH. Each group of 
animateurs can choose a coordinator who then comes for further training at 
Laborde. Coordinators are not paid by DCCH. 

Equipment and installations. At Laborde, DCCH has a piggery, a PADF nursery,
housing for its Miserior technicians and for the core staff of the 
organization, including Fathers Le Beller and Stylus. There are facilities for 
receiving trainees for short periods of time. DCCH also has some storage
capacity in Laborde and has access to Diocese resources for storage, training 
and lodging in Les Cayes. At Camp Perrin, DCCH works closely with the Ateliers 
of Camp Perrin, which are run by Mr and Mrs Jean Sprumont, who used to belong 
to DCCH as volunteers. In addition, they have a PADF nursery there. 

Credit. DCCH feels that cheap credit is vitally necessary to enable poor 

/ 
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farmers to break out of the cycle of debt and poverty which encompasses their 
world now. They regularly receive requests for credit to purchase plows,
animals, agricultural inputs such as fertilizers and seeds, and to hire labor 
to accomplish certain tasks on the farm. 

For the moment, DCCII does not have the funds to establish a general credit
 
program for their farmer groupements. The BCA has not proved a viable
 
alternative for most poor farmers. 
 DCC14 has given credit on a regular basis to
 
its own employees for agricultural as well as social uses, including land
 
purchases, housing construction, medical emergencies and the like. Repayment
rates have been nearly 100%, although there have been occasional problems, too. 
There is also a credit program funded by Miserior for artisans at the Ateliers 
of Camp Perin. This progam ii also working well. 

Cooperation with other groups. DCCIH works closely with a wide range of donors 
and collaborators. Most, but by no means all, of these are Catholic. 

MISEREOR - based in Geriiany, this Catholic PVO supplies technical 
assistance and financing to l)CCH for irrigation, reforestation and other 
efforts. 

Secours Catholique de France - supplies funds and goods. 

Caritas - this international PVO, based in Rome, supplies funds and goods. 

PADF/AOP/IJSAID - funds and materials for the agro-forestry outreach 
projecc. 

IICA/USAID - fUIIns and materials/feed for the Swine repopulaion Projet. 

Diocese of Les Cayes - supplies personnel and funds as well as access to 
infrastructure. 

Relations with the 0OH. To tho extent possible, DCCH has always avoided all 
direct contact with the 170H nrid tht,- District Agricole. Now that the GOH has 
changed, DtCCH is waitinri to Eiee what, the new structures and attitudes ofpublic
servants will be before making any deciaions about. how to work with them. For 
the moment, l)CCH only works wit-h the government agricultural service when they
find themselves together on the board of the Water Users' Association for the 
Canal d'Ave.ac irrigation system. D.spite this, DCCH personnel like the 
current Distr:2t 'grct;omit, M,.Baiiatte, arid have no objection o working with 
him. 

Administrative asness rent. Of PVOsthe with which TVM proposes to work, DCCH 
has what seems to be the most extensive network of farmer groups and the most 
intensive structure for direct, contact with those groups. They admit that some 
of the 400 groups they claim are non-functional and are weeding them out as 
best they can. But. many of t.herm are valid structrucs for approaching the 
farmers of the area atnd DCCH's experience in organizirng these groups,
motivating and training their members and passrng through them information to 
improve the lives and livelihoods of local farmers is impressive. 

DCCH, like the other PVOs, will have to improve its atministrative and 
managerial capacities to cope with the increased personnel and resonsibilities 
that will come with participation in the TWM agricultural and credit programs,
but they have the basis for a-bsorbing ths personnel, assimilating it, and 

-I, 
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helping train it in an effective and integrative manner. 

4. UNION DES COOPERATIVES DE LA REGION DU SUD (UNICORS) 

UNICORS is a Haitian PVO headquartered in Chardonnier'es, on the south coast of 
Haiti, about 3 hozurs drive west from Les Cayen. Founded and advised by the 
Oblate Fathers of the Catholic Diocese of Les Cayes, Ur4ICORS coordinates the 
activitiesof 8 cooperatives of coffee planter along the south coast from Port 
Salut in the East to Tiburon in the West. 

Goa/s. UNICORS seeks to improve the itncome generating capacity and the quality 
of life of small-holding farmers on the plains and hillsides of the South Coast 
of Haiti by organizing them into cooperatives. They feel that cooperative 
economic and social activities have the best chance to enoure the farmirs 
control of their own production and can best mediate their access to goods and 
services from outside sources. 

Approach. UNICORS approaches the problem of economic and social development in 
rural Haiti by assuming that people organized into cooperative asoociations can 
express their needs and mobilize resources to achieve their goals more 
effectively than can individuals. They try to instill in all the members of 
the UNICORS cooperatives a feeling of belonging fo one large family, whose 
interests are inextricably linked and who thus must work together to attain 
their ends. Thus, for example, all extension activities are undertaken after 
consultation with the farmers who L.',ing to the cooperatives and in association 
with them. 

UNICORS has chosen to work with cooperatives rather than groupements because 
they feel that larger units are more effective in making the voice of the 
farmer heard. They have preferred official sLructures, such as cooperatives 
recognized by the GOH, to unofficial ones like groupenjents to permit their 
members to have a voice in national policy questions and to have access to a 
wide gamut of sources of assistance and cooperation. 

UNICORS is working toward financial and ecc,nomic viability for all its 
activities. Though it depends heavily on external aid now for many of the 
activities that support the cooperatives and while most major investment 
programs by the cooperatives have to be financed from the outside, all the 
cooperatives undertake new activities on the basis of their potential for 
independent sustainibility. 

UNICORS and its constituent cooperatives emphasize income generating projects 
above all others. They will undertake social welfare activities only when they 
are assured of sufficient revenue to cover their costs. 

Current activities. UNICORS' main activity is encouraging the development of 
its constituent cooperatives and purchasing coffee from them for resale to the 
CCH in Port au Prince. Each of the 8 cooperatives in UNICORS is divided into 
sections and each section represents 4 to 6 groups of 50 members. People join 
UNICORS as individuals and thus in any given family, some or all of the adults 
may belong to their local cooperative or not. Each cooperative is regionally 
based, and headquartered in one of the main towns of the South Coast: 

AJ
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COSAR RENDEL 10 SECTIONS 3000 members
 
CAVDAC CHARDONNIERES 5 SECTIONS 1500 members
 
CADA LES ANGLAIS 8 SECTIONS 2400 members
 
CATI TIBURON 6 SECTIONS 1800 members
 
COAP PORT A PIMENT 4 SECTIONS 1200 members
 
COCAM DAMASSIN 5 SECTIONS 1500 members
 
COTECOPS PORT SALUT 3 SECTIONS 900 members
 
COTADEC COTBAUX 3 SECTIONS 900 members
 
ROCHE A BATEAUX 9 SECTIONS 2000 members
 

The population of each cooperative listed above is estimative only. All 
cooperatives seem to be growing quickly. Approximately 60% of the members of 
the cooperatives are men. 

UNICORS has three medium size trucks (10T) of which 2 are in working order. 
These trucks transport coffee from the South Coast to Port au Prince. The 
cooperative which loads its coffee on them pays the cost of the trip. On the 
return oyage, the truck may bring back fertilizer, consumer goods, food, or 
whatever else is wanted. 

The cooperatives have installed about 60 8' high by 12' diameter sheet metal 
storage bins for grain in villages and towns in the coffee area. Most of the 
cooperatives have mills for grinding corn or sorghum for food. Some also have 
rice husking facilities. These mills are run in a commercial manner. 

Each cooperative htAs purchased land for coffee plantations. This land is 
managed 6, 'he cooperative itself and labor on it is paid for with WFP food
for-work rations or else with the produce of cooperative fields dedicated to 
annual food-crops. Tht cooperatives prefer the WFP rations, which permit them 
to sell the products of their own fields on the market and generate revenue for 
the cooperative. Sorno . operLtives have undertaken potable water, projects, 
housing projets,copc-raLiv-- stores, sewing machine distribution projets, animal 
husbandry activities and coffee and grain storage activities. 

UNICORS supervises 4 coffee nurseries at Rendel (2), Grande Plaine and Cadish. 
In cooperation with PADF/AOl1, cooperatives at Damassin, Rendel, Chardonnieres 
and Les Anglais have set up nurseries to supply seedlings for agro-forestry 
outreach. These nurseries are f,,d.l-. by the AOP as for other PVOs througout 
Haiti, but have the advantge of technical assistance and financial support 
from CECI, a Candiar, PV) which has a team of three experts,including a forester 
working with tJNICOIaS now. IJNICOIS mcnrbers have consrtucted 46 piggeries 
throughout their zone with the assistance of and to the standards of the 
ICCA/USAID Swine Repopulation Project. 

Although UNICORS and the constituent cooperatives spend energy, time and scarce 
resources on the above activities, the main thrust of their program is to 
purchase coffee from their member farmers and to resell it to the CCH at a 
profit. Before (NIORFS br,-gan organizing this activity, the local coffee growers 
were at the mercy of speculators who came into the region and bought coffee at 
the lowest posriblu prices. Now, throtcghout th, year, there is active 
competition between those pipeculators who have remained in business and the 
UNICORS cooperatives to purchase coffee. The specvu tors' prices are often a 
bit higher than those of the cooperatives, but this di,'ference is made up at 
the end of each season, when the cooperatives distribute a portion of their 
profits to their members. This rebate was between $0.07 and $0.10 per pound 
last year, dc pending or the cooperntive involved. 

'0 
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The amount of coffee sold to UNICOIZS and thus to CCH has grown steadily since 
UNICORS was founded. In 1984, it was well in excess of 500,000 pounds annually. 

Financing. UNICORS' cooperatives cover their own staff and administrative 
costs from their part of coffee sales and the products of their other 

enterprises. However, most investment costs and most of the costs of the 

UNICORS staft come from outside sources. With the notable exception of staff 

salaries, UNICORS itself covered from its own receipts 221,467.82 gourdes of a 

total budget of 257,106.86 gourdes. The deficit was covered from other sources. 

To pay its personnel arid ifor investment purposes, UNICORS receives aid from a 

great variety of sources, the most important of which have been: 

FENU for the purchase of lands by the constituent cooperatives; 

CECI for extension personnel for agro-forestry, technical assistance, 

cooperative leadership training and general UNICORS administrative costs; 

PADF for agroforestry extension and nursery creation and upkeep; 

IICA 	 for pigfeed; and 

PAM 	 for Food for Work rations. 

Staff. Each of UNICORS's constituent cooperatives has its own staff, paid from 

its own funds, as well as some personnel paid by external donors. Below are two 

examples of cooperative staffing structures. UNICORS itself has the following 
personnel: 

No TITLE FUNDING
 
1 Coordinator of Projects CECI
 

I Secretary CECI
 
1 Head animator CECI
 

1 Accountant. CECI
 
1 Directress of Rural Women FREP
 

1 Reforestation agent CECI
 

1 Agricultrual Technician CECI
 

1 Administrative Agent UNICORS
 

1 PAM Warehouseman UNICORS
 

I PAM Manager PAM
 

I Nursery Technician CECI
 

1 Mechanic UNICORS
 
1 Guest House Manager UNICORS
 

1 Cashier UNICORS
 
10 	 Cooperative Trainers CECI
 

(1 per coop, except 2 at
 
Rendel/Les Angluis)
 

7 
 Responsables of piggerics FREP
 
(I per coop, except Port
 
Salut)
 

1 CCH Regional Manager CCH
 

The CADA Cooperative at Les Anglais has the following personnel: 

http:257,106.86
http:221,467.82
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I Accountant 
1 Cashier
 
1 Responsable for coop lands
 
1 Coffee Transporter (fields to town)
 
3 Miil Operators
 
1 Storage Manager
 
1 Coffee Manager
 
1 Coffee Buyer
 

The COSAR Cooperative at Rendel is the largest and oldest of the UNICORS
 
family:
 

1 Accountant 
1 Cashier
 
1 Warehouseman
 
1 Responsable for coop lands
 
2 Coffee Buyers

1 Cabinet-maker + 25 Workers at. carpentry shop 
1 Miller 
1 Potable Water Manager
1 Piggery Responsable + 20 Managers (of whom 10 are women)
1 Reforestation Agent paid by CECI 
I Ag Extension Agent paid by MARNDR, after training at 

Damien financed by COSAR 

Equipment arid instaIlationa. Each UNICORS cooperative has its own

infrastruc,.- as 
does the parent organization in Chardonnieres. UNICORS hasconstructed a Inge 1';,lding in Chardonnieers which contains its offices, a
Guest-House with Kitchen, and a large me6ting hall. 

The cooperative CADA in j es Ariglais has a building for offices and accountingoperations. It also haE 179 carreaux of coffee lands in the hills. It has a
complex which contains a corn/sorghum mill, storage facilities for coffee 
andfood grains and seed. It has several piggeries and a PADF nursery. It also

stores fertilizer 
which iL buys and -esells to its members. Other cooperativeshave such infrastructure as potable water networks, including installations inprivate homes; housing on lease or sale to members; meeting rooms, though oftenthey meet in the churches of their parish; carpentry shops; other ateliers;

etc. The Oblate Training Center 
at Silde, near Camp Perrin is available for
 
short courses.
 

Credit. UNICORS and its constituent cooperatives have received credit from
 numerous sources and have 
 a good record of paying it back, However, thecooperatives have not entered into individual credit operations so far. Some
have tried advancing seeds, fi.,rtilizer or tools to members, but this has notworked very well as the agricultural operations did not generate enough surplusproduction to permit a real profit.. Advancing goods such as sewing machines
also failed in a few coopermatives as people either broke 

has 
the machines, tookthem and went away, or failed to make enough money off them to pay back their

loans. Most programs have been drop1 ;ed as of now. 

Cooperation with other agencies. UNICORS has been v-ry successful atgenerating outside support for its cooperatives and for its own programs. They
work with the following organizations: 

CECI - Candian PVO whoch provides technical assistance (1 forester, 1 

'"
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agronomist, 1 team leader/cooperation specialist) 

FENU - loans to buy land and equipment for the coop,-,. A ,s 

OIT - UN Labor Office. Training, technical assistance.tinance. 

FAO - loans, technical assistance 

CNC - training for cooperative officials,loans 

BCA - loans 

MARNDR - training for personnel, cooperation with staff 

TPTC - infrastructure construction and maintenance 

CCH - coffee purchase and bonus 

TICA - Swine Repopulation Project 

PAM - food for work rations 

PADF - nursery subsidies 

Relations with the GOH. UNICORS lht always maintained cooperative relations 
with the GOH. Although the District Agronomist almost never comes to visit 
their operations, they work with the National Ccuncil of Cooperatives (CNC) and 
with the Public Works Ministry (TPTC). The GOH doesnot work directly on 
agriculture with the members of the cooperatives except through those 
cooperatives. 

Administrative assessment. UNICORS and its constituent cooperatives are the 
best managed of the PVOs with which TWM proposes to work. They keep auditable 
accounts and are making a real effort to becme financially autonomous. The 
cooperatives are profitable and membership as well as coffee sales are growing 
each year. 

UNICORS's agricultural improvement programs depend on external technical 
assistance and on external financing. But the cooperatives have a good number 
of agricultural personnel and have the capacity to use more without putting 
undue strain on their administrative capacities. Given the presence of CECI 
expatriate technical assistance, UNICORS seems more than capable of 
participating in the TWM program. 

4. OTHER INSTITUTIONAL ACTORS 

The TWM will not be able to operate in a convenient vacuum, separated from all 
other development authorities and activities in Haiti. The umbrella agency and 
the intermediary agencies will have to establish relationships with a variety 
of private concerns, oth3r projects, and GOH organisms in the course of their 
efforts to accomplish the TWM's ends. These organizations will include private 
agricultural input supply firms, like Agro-Technique and Agrisupply; The DRN 
and the SHAG of the MARNDR, the other directorates of the MARNDR, particularly 
Production Animale (DPA), Production Vegetale (DPV) and Developpement rural 
(DDR), the MARNDR's Directrict. and Regional Agriculture offices and personnel, 
ADS II, The Agro-Forestry Outreach Project and PADF, PDAI and the dry-rock-wall 

/N
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program on the platons, MEBSH and CODEPLA, CCH, BCA, ORE (for fuit culture 
training), and CIMMYT. 

Private agribusiness. Private agri-business companies could play a key role in 
the success of TWM's efforts to become a sustainable, economically viable 
activity. Several -companies now imoort agricultural inputs to Haiti. Their 
business includes fertilizers, insecticides, herbicides, seeds and tools, among 
other things. They have links with US-based supply companies and warehousing 
and transport facilities within the country. There is no reason to establish a 
separate agriculture input supply network for TWM. Once the umbrella agency 
and the intermediaries have determined finally what the inputs to be imported 
will be, these companies should bid for the contract to bring them into Haiti 
and to deliver them to the intermediary organizations or to the umbrella as 
appropriate. 

Although the project might be able to provide the same imports more cheaply by 
bringing them in itself and profiting from tax exemptions, it is preferable to 
pay real-market prices for these inputs to suppliers who will be able to 
continue importing long after' the PACD - if the market warrants it! The TWM 
should subsidize inputs to small farmers at a rate of 50% for the first two 
years of project operations, 25% for the third and 00% for the fourth year and 
thereafter. It may be appropriate to permit individual farmers to benefit from 
three years of subisidized inputs, no matter when they begin to use them, but 
this could lead to major administrative problems. It is thus recommended that 
the subsidy be limited in ',ime, no matter when a given farmer begins using 
fertilizer. 

As the private companies bring inputs into the market for the targeted area, it 
will be in their interect to train farmers to use these inputs in a pofitable, 
rational way. Though si ort-term interests may dictate a hard-sell approach, 
trying to convince any e'd all farmers to buy their goods, an eye to long-term 
viability should demonstrate that only certain farmers in certain conditions 
should use fertilizers, insecticides, and the like. The private supply 
companies should take the responsibility for training farmers to recognize the 
circumstances in which modern inputs are profitable. 

Thus, as the TWM demnonstration sites show the best way to use modern inputs 
as part of an integrated package to improve hillside agricultural productivity 
and soil conservation, the private supply companies should undertake training 
programs for intermediiry organization personnel to teach them how best to use 
their products in the field. These courses would include choice of product, 
the soil-water relationship, site conditions (slope, soil type, altitude, 
etc.), crop mix arid rotation, application schedule, calibration, recognizing 
deficiencies, recognizing signs of badly used products, cost calculations, and 
test plot techniques. 

For the first three years of project operations, TW11 will finance and supervise 
these seminars and provide personnel to help deliver them. Thereafter, the 
private firms will provide such trainritg gratis as parti, of the service they 
render their" customers. The price of Lhe fertilizer to the clients will reflect 
the cost of the training. 

Seed multiplication. A rc'iable source of good quality seed for improved 
varieties of annual arid perennial crops will be essential to the success ofthe 
project. Although many of the slopes on which farmers in the targeted
watersheds work are more aTpropriate for perennial tree crops than for annual 
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grain and root crops, the Project will not attempt to transform the agriculture

which affords the watershed farmers their daily bread in a few short years.

While working toward a climnx of perennial tree crops, the project will propose
 
improved varieties of annual food crops to participating farmer..,, along with
 
improved nmthods of cultivation of those crops, use of appropria~te inputs to
 
increase yields, and methods 
 to improve soil fertiliy and water retention
 
throughout thc, exercise. In addition, muct of the land in the targeted area is
 
appropriate to annual food crop agriculture, if carried out properly. Of all
 
the interventions proposed irn the project package, the improved 
 varieties of
 
traditional grain and root crops should have the most immediate and drnmatic
 
impact on farmers' perception of i.he project nnd its ability to help them. 

Short-term, dramatic improvements in yields of food crops and thus in both 
;I *;ilile nutrition and availale income will attract farmers to the project
 
and encourage them to undertake longer term, but equally profitable measures to
 
improve agricultur-al production and soil fertility on their hillside fiel.s.
 
To accomplish these goals, a source of reliable and affordable, high quality

seed in South Haiti is vital to the projet's hopes for success.
 

Useful sources of seed for farmers must be: 

free of foreign material and noxious weed seed; 

up to minimum germination rate standards; 

uniform in color and size; 

packaged in various size containers for ease of transport and
 
marketability;
 

readily available in all watersheds at prescribed planting periods; 

verifiably representative of tested and approved varieties; 

affordable; 

produced under acceptable agronomic conditions and to acceptable scientific 
standards; and 

supplied by sources permanently established in the area. 

In order to undertake broad extension of its technical package, the project
will need access to regular supplies of seeds and other genetic material for 
maize, beans, sorghum, yam, sweet potatoes, cassava, leucaera, leguminous
forage crops, and grasses. Other species for which seed is necessary will be 
identified as the project proceeds with its experimentation and extension 
activities. 

At this time, there is no organized seed industry in Haiti. There is some 
dissemination of improved coffee varieties from Thiotte and the tobacco company 
Comme 11 Faut has begun producing maize seed in addition to tobacco seed. But 
these operations take place on a small scale and in an unsystematic way. Most 
Haitian farmers purchase seed from fellow peasants, at local and regional 
markets, or, occasionally from importers who have acquired stocks from the US 
or other countries. Prices for this seed seem to range from double to five 
times the price of food of the same type at harvest time. 

\j 
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But while a market for reliable, high quality seed clearly exists, few 
entrepreneurs have moved to fill this profitable niche. Only the tobacco 
company, Comme T1 Faut, has begun a small maize seed program in the Cap Haitien 
area, under tile name Agro-Semence. AID has launched a National Commercial Seed 
Industry Program in Haiti with the collaboration of the Industial Council for 
Development (ICD). The ICD has recommended that, the public sector assume the 
tasks of research on appropriate crops and varieties for seed programs and that 
the private sector should undertake multiplication for distribution to farmers. 

The project aproach is perfectly compatible with that of the [Cl), in that the 
Project will finance the adaptive research to test new crops and varieies on 
hillside conditions through its demostraLion/trial/outreach sites. However, 
actual multiplication of seed for distribution to farmers will be entrusted to 
private entities which will profit from thisacivity or cease to engage in it. 
While the project will help market seed in the hillsides of its targeted 
watersheds, if necessary, multiplic's who (hoose to sell their own seed can 
sell it wherever they wish, including to farmers in the plains or even outside 
the Les Cayes region. 

The project will encourage thr'ee types of entties to engage in seed 
multiplication. It will offer starter need, technical advice and supervision, 
and credit to LOR.h and contract. farmers, as necessary, though under different 
conditions. 

Peasant conitract seed growc.r:, Given proper materials and supervision, small 
farmers have p r:.-n themselves eFfective and economic small-scale seed 
multiplication entrepreneurs in many oth(er c(,untries of the third world. As 
Haitian peasants have proven themselves innovative and enterprising in other 
contexts, such as swine repoi),tidi(do and( agro--forestry, the project will count 
on them for a certain proport n of se(d supplies in the targeted area. To 
qualify for the small-farmer 3e d multipli(;tion program, peasants must satisfy 
the following conditions: 

possess, rent or share--crop a field of at not less than one third of a 

hectare;
 

the field must satisfy prescribed soil moisture conditions; 

the field must satisfy isolation requ iremen t.s, when appropriate; 

the farmer must have a reputation for hard work, honesty and competence; 

accessibility to transpor't for, collection and distribution of the crop; 

the field must be free of noxious weeds; 

agree to accept proje t and iliermediary PVO technical advice and 
superision and to foLlow aliinstru(tintj to tho letter; 

agree to sel! the crop to the appropriate irrtor;aiedia' - PVO at a pre
arranged price. 

The project, through the intermediary PVO will guarantee to buy seed only if 
it meets standard prescribed norms. Examples of good seed must be shown to 
farmers before signing the cotnract. to rmultiply seed for the project. 
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The project will provide, through the intermediary organizations: 

starter seed, which will be reimbursed at a rate of 2 lbs for each pound 
given at the beginning of the season; 

technical advice and supervision to assure maximum yields from 

multiplication fields 

appropriate inputs, including fertilizer, labor, etc.; 

guaranteed purchase of acceptable seed at a price 25% above current market 
prices for the crop in question; 

Once contract farmer candidates have been identified by intermediary PVO field 
agents, these latter will visit the proposed fields in concert with technical 
assistance personnel. They will also interview the farmer candidate to 
ascertain his capacity and willingness to undertake seed multiplication. The 
project representative will take this opportunity to train the intermediary 
staff members in choosing seed multiplication sites. 

When all parties reach agreement on the conditions of the contract, all will 
sign a document in Creole establishing the terms of the contract. The 
intermediary agency will deliver the starter seed and the inputs to the 
contract farmer. Their agents will visit the seed multiplication fields 
regularly nnd TA personnel will visit at all crucial periods, including 
planting, fertilizer applications, thinning, roguing, and harvest. During the 
first year, TA personnel will also attend seed selection sessions and train 
intermediary agents ir choosing proper seed for sale and distribution. 

That portion of the conti',ctor's crop which does not meet the criteria for 
selected seed belongs to th.o, contract farmers. He is free to dispose of it as 
he wishes, but cannot represent it to his fellow farmers as selected seed. 

Intermediary agency seed multipliers. If the intermediary agencies working 
with the project. wish to act as seed multipliers, the project will encourage 
them. Howevcr, they must agree to operate their seed farms as commercial 
entities, for which subsidies may be available. The intermediary agencies will 
present fields which satisfy the same conditions for acceptance as those of the 
contract farmers. These fields can be on hillsides or in he plains, as long 
as the required varieties can grow there. Project agronomists will judge the 
suitability of these fields, which can be owned or rented by the intermediary 
agency.
 

The project will provide, through the umbrella agency directly to the PVO, 
starter seed, inputs including labor, land rental if necessary, tools and 
administrative costs. The inputs may be decreasingly subsidized through the 
life of the project. 

TA personnel will provide advice and supervision for the seed multiplication 
operations, while training intermediary agency personnel to carry out all 
operations on their own. The project will guarantee )urchase of all selected 
seed producedby the intermediary agencies and assist with commercialization of 
this seed for the first three years of the operation. Afterwards, the 
intermediary agencies will have to undertake comercialization on their own and 
will be encouraged to use BCA for credit as needed. 
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Private smed multipliers. The project will encourage private companies like 
Comme I1Faut, Agrisupply and Agro-Techniquo to undertake com cial seed 
multiplication activities in the Les Ceyes area. it will provide the 8amie 
technical services to these companies as it provides to the intermediary PVOs. 
The project will inspect fields proposed as seed multiplication sites and 
approve them. The relationship between the private company and the land used is 
immaterial as long as they have clear rights to cultivatie that land. The land 
can be in the plains or on the hillsides, as long as the required varieties can 
be grown there. The project will provide technical advice and supervision
gratis. It will guarantee a market for pre-arranged quantitlee of selected seed 
at a price 25% above the current market value of the food. The project will 
consider the seed produced by the companies as an acceptable guarantee for any 
loans. 

The private companies will agree to multiply varieties chosen by the project 
and to adhere to technical requirements dictatedby project personnel. 
Agronomists will participate in seed selection after harvest for a period of 
two years and provide free certification for selected seed. Afterwards, the 
companies will pay for this service, either from the project or from GOH 
agencies. 

1. COMME IL FAUT: 

Comme 11 Faut is the name of the -n" pany which manufactures cigarettes in 
Haiti. Since 1971, it has produced a good part of the tobacco it uses in its 
factory in-country. In 1985-86, Comme 11 Faut, which belongs to an American 
consortium based in Louisville, Kentucky, tried for the first time to produce 
maize seed at the request of commercial agricultural supply company called 
Agro-Technique. The seeds are marketed under the name Agro-Scmences. They 
planted 15 hectares near Cap Haitien in the north of the country and got about 
20 tons of good quality seed of the variety Maquina 7829. They sold the seed. 
to the dealer at $0.40/lb. The dealer resold it at nearly twice that price. 
They also carried out variety trials for beans, sorghum and corn. 

Comme I1Faut is well-established in Les Cayes, where its staff supervises 35 
farmers who grow tobacco on 110 irrigated hectares in the plain near Gerard. 
Last year they produced over 380,000 lbsof Burley Ky 17 tobacco. They produce 
all their own seed locally on a closely supervised one carreau field near those 
of their contract growers. 

Comme I1 Faut rents land in the plains for some farmers or works with those who 
own their own land. They provide all inputs to the farmer including seed. 
fertilizer, insecticide, fungicide, soilpreparation with the company's 
tractors, and, if necessary, cash advances to see the farmers through the
growing 's-t.-,,n. Farmers repay these advances with the proceeds of their crop. 
If the crop fails for reasons beyond the control of the farmers, Comme I1 Faut 
pardons them. If the farmer fails toproduce becauseof lazinessor incompetence, 
or if he sells his crop on the local market where he can get 3 to 6 times the 
company price, he is simply stricken from the register of contractfarmers the 
next year.
 

Comme I1Faut has realized that it can get more production frcm fewer farmers 
if they are more closely supervised. Thus in 1980 they had 180 farmers on 250 
hectares and got less tobacco than they get from their 35 farmers and 110 
hectares this year. To carry out this supervision, Comme I1Faut has the 
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following staff: 

1 Director (trained in tobacco agronomy on the job)
 
1 agricultural technician
 
2 tractor operators
 
I office manager
 
I office boy
 

All financial and accounting as well as all mechanical operations are carried
 
out in Port au Prince. The office in Les Cayes touches no money at all. They
 
have two tractors and a four-wheel-drive car, aa well as a motorcycle.
 

They choose their farmers by reputation, land location and quality, land tenure 
status (verified with a lawyer), and they place an upper limit to begin of
 
three hectares per farmer. If they do more, the farmer often has technical and
 
financial problems.
 

Farmers have to build a dryer 100' long for each hectare they put in tobacco.
 
Comme I1 Faut gives them the tin for the roof.
 

The staff of Comme I1 Faut, both in Les Cayes and Port au Prince, would be
 
interested in getting into seed multiplication for food crops in the south.
 
They have the basic staff and infrastructure, including storage, scales,
 
pallettes and the like to undertake the activity on a small scale. The Port au
 
Prince office could provide regular technical back-up and additional resources,
 
if justified. They have proved their ability to produce high quality
 
agricultural goods in Haiti, as their Burlcytobacco is exported to the US since
 
1984. This year, there is more demand for this tobacco than Comme Il Faut can
 
satisfy. For the beginning of the prorgam at least, they would need aguarantee

from the project of the the quantity of seeds needed of each variety and of the
 
minimum price they could expect.In return, they would promise to deliver the
 
seed to the project, whatever the market price at the time of the sale.
 

For the moment, Comme I1 Faut seems to be the only private company interested 
in undertaking seed multiplication in the Les Cayes area and able of doing so 
efficiently. All other private companies and land-owners consulted in Les Cayes 
referred us to the tobacco company. 

The DRN of the MARNDR and the STAB. The project. will conduct all of its 
relations with the GOH through the Secretariat for Watershed Management (STAB)
of the MARNDR. The STAB falls within the Directorate of Natural Resources 
(DRN) and the Director of the DRN is also the Director of the STAB. The STAB 
will name one of its staff members as the permanent interlocutor of the 
umbrella agency and this person will respond, using all the resources of the 
STAB, to queries and requests for assistance from the project. The STAB will 
have no direct contact with the intermediary organizations at all. 

The project will send copies of all reports, both technical and administrative 
to the STAB, which will centralize information from all hillside agricultural 
projects in Haiti. The STAB will digest and summarize the lessons learned, both 
positive and negative from these projects and disseminate them to the projects 
it supervises. In addition the STAB will organize twice-yearly seminars which 
representatives of all projects will attend, to discuss these lessons, share 
ideas and agree on general policies toward implementing hillside agricultural 
projects. The project will finance half or five of these seminars during its 
five-year life. They will take place on the site of one or another of the 

A. 

http:expect.In
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hillside projects, not in Port-au-Prince. 

anof the project. It will propose
The STAB will participate in the evaluations 

to USAID 	 three months before each evaluation called
evaluation plan and method 
for in the PP and offer one Haitian and one 	expatriate expert to join the 

travel costs for the Haitianevaluation team. The project will assume the 

member of the team. 

by
The STAB will provide input to all base-line and follow-up studies conducted 

that data gathered by the project is compatible
the project. They will ensure 

other hillside projects. This willand comparable with data gathered by 
of the impact and success of these projects based on

facilitate 	 comparison 
lead to

methods, technical packages and administrative/managerial styles and 
The STAB will not carry out these

improved implemenation of hillside projects. 


studies, but may send obser,,ers to ensure proper collection and analysis of
 

STAB will preside at the meetings of the Advisory Board of the

data. The 

umbrella agency.
 

staff once a month to discuss
The TA team's Chief of Party will meet with STAB 


One of the COP's primary chores will be to keep

policy and coordination issues. 


the STAB current on project activities, accomplishments and problems. The
 

project will provide an agricultural economist to the STAB to reinforce its
 

monitoring and evaluation capacity.
 

policy reforms which appear necessary to
The STAB will advocate in the GOH 

facilitate the improvement of agricultural and soil conservation practices, and 

and incomes on the watershed hillsides on which the 
the increase of farm yields 


A list. of such policies isincluded in the Project Paper. Within

project works. 

60 days of the start of the project, the COP and the project will meet to
 

decide which of them to advocate, before

discuss these policy rzforms and to 

and witih 	 which tactics and strategy. They will submit a joint
what audience, 

plan of action which will include actions to be taken by the project staff, by
 

the STAB, and by AID and the MARNDR.
 

is an integrated agricultural project,
Other MARNDR direct.orates. The project 


working with annual and perennial food crops, industrial crops, animals,
 

structures, community organization, and

forage, trees, soil conservaLion 


is riot an integrated rural development project as it will have no
 
extension. It 

or other 	social welfare programs. However, its
health, literacy, construction 


the technical directorates of the MARNDR.

activities 	concern the domains of all 

The DPA, 	 DPV, and DDR will participate in the task of coordinating the
 

work with that of projects undertaking similar tasks in other parts

project's 

of the country. However, this activity will take place entirely through the
 

the DPA, 	 DPV, and DDR will have no offical contact
STAB. The Directors of 


with the project staff. All comnmunications, field visits, and
directly 
io avoid contradictorydirectives will have to pass through the STAB 

confusing procedures and general diffuseness of purpose and
instructions, 

direction.
 

Board of 
The DPA, DPV, and DDR will name members of their staff to the STAB 


in discussions of

Directors 	 (Conseil d'Administration). They will participate 

of data-gathering methods and questionnaires,
STAB policies, in the elaboration 
and in lobbying for the adoption of agricultural an,- soil conservation policies 

the GOH. The STAB can call on their personnel, as well as that of the DRN to 
by 

in evaluation missions,participate in monitoring trips to the project, 
seminars 	 and workshops. Their personnel are also

conferences and training 
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eligible for the long-term training grants mentioned above, under the criteria 
for eligibility which will be proposed by the STAB to USAID and the umbrella 
agency, which wil administer the training grants, both long and short-term. 
The STAB will circulate project reports to the other MARNDR directorates, 
solicit comments on them and transmit them to the project as it sees fit. 

MARNDR district and regional offi es in Lea Cayes. The MARNDR has an extensive 
network of agents in the Southern Region, which includes the Agricultural 
Districts of Les Cayes, Jeremie and Fonds des Negres. The project's watersheds 
are all in the Les Cayes District. The personnel of the Les Cayes Agricultural 
District (DA) will be be kept informed of the activities of the project 
umbrella and intermediary organizations but will not participate directly in 
the execution of the project program. 

The District Agronomist (AD) will act as a counterpart to the project COP in 
Les Cayes. He will coordinate communications between the project and the 
MARNDR, as the COP will coordinate communications between the project and the 
STAB. He will: 

(1) participate in the elaboration of project policies and strategies for 
technical and managerial innovations, as well as extension and training 
activities; 

(2) 	 advise on data--gathering and analysis activities to assure objectivity, 
awareness of local conditions, ann compatibility with nationally determined 
categories of information; 

(3) 	 advise the project umbrella staff on matters of extension methods and 
peasant organization; 

(4) 	 make periodic visits, accompanied by project. umbrella staff members to the 
intermediary organizations to assist them with their tasks of managing the 
demonstration/outreach sites and extending the elements of the new package 
to interested farmers; and 

(5) 	 attend periodic meetings and seminars to discuss national hillside 
strategies, technical packages and extension methods. 

DA staff wil be eligible to participate in all training programs sponsored by 
the project, including training in Haiti, the US and Third countries.The budget 
for this training is included in the STAB and project umbrella training 
budgets. 

Advisory board. During the first 90 days of the implementation, the umbrella 
agency will convene the projet's advisory board (Conseil Consultatif) for the 
first of its twice yearly meetings in Les Cayes. The exact composition of this 
board will be determined by the umbrella agency, but suggested members might 
include the STAB, the District Agronomist of Les Cayes, ADS II, AOP, 
intermediary PVOs, AID, and the COP of the TA team. They will coordinate 
research and extension strategies, review project plans for the coming 
semester, share research results and experiences, plan coordinated training 
activities, and offer advice on project implementation strategies. 

The advisory board will have no decision making power over the umbrella agency 
or over the intermediary PVOs. Its role is purely consultative. Its main goal 
is to coordinate development activities in the targeted area and to offer 
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advice to the project staff. 

ADS I. The ADS II Project is a farming systems research and extension effort, 

funded by USAID through the MARNDR. Within the Directorate of Natural Resources 
to compile,(DRN) and the STAB it has established an automated CRIES system 

analyze and disseminate geographical, topological, and pedological information 

about Haiti. In the field ADS It maintains two stations in the project area. 

One of these, at Fonds des Freres, concerns hillsidd agriculture. The other, 
the irrigated areas of thebased at Maniche, but working at several sites in 

only with low altitude crops grown under irrigatedLea Cayes plain, works 
conditions. 

The ADS II CRIES system should remain in place under the supervision of the 

STAB. The project should incorporate into its own research strategy the 

collection of the data the CRIES system needs, just as the CRIES staff should 

consult with the project staff to establish what sorts of information the 

project needs for its own moniLoring and evaluation. Meetings to effect this 

under the aegis of the STAB within 60 days ofcoordination should take place 
the project's start-up and a workable plan submitted to the STAB, ADS-1I and 

USAID within 90 days of the project's start-up. 

In the field ADS II should concentrate its activity on work in the irrigated 

areas of the targeted watersheds, leaving the demonstration activities on the 

hillsides to the project. ADS II hillside activities should be limited to on 

farm trials using innovations and approaches to farmers coordinated with those 

of the project. 

should sit on the Advisory Board ofThe ADS-II agronomist in the Les Cayes area 


the project umbrella and should participate in the final elaboration of
 

in the Fonds des Freres areas. At formal
implemen t !I; - plins foi the sites 

monthly meetings of the .roject agronomic staff with the MARNDR's Regional and
 

contribute
District agronomists, the A.)S I1 agronomists should participate and 


to the evolution of the project's hillside strategy.
 

As the ADS II staff determine agricultural or soil conservation innovations
 
in the targeted area, they
that could be fruitfully tried, tested and extended 


to the project unibrella staff, who will analye
will communicate their proposals 

their ideas, decide how to incorporate them in the outreach program them and
 

to the intermediary organizations for implementation.
transmit them 

The project will not take over ADS II operations in any general way in order to
 

avoid diluting the project's concentration on hillside agriculture with work in
 
parts of the country than the Les
the plains and because ADS II works in other 

CRIES system should be given a permanent home, such as
Cayes watersheds. The 

to operate the system as quickly asthe STAB, and Haitians should be trained 

the ADS HI project is NOT extended after March 1988.
possible, just in case 


is no reason to separate it from ADS II, of
That the CRIES lives in the STAB 

course.
 

in the Les Cayes area is.PADF. The Agroforestry Outreach tr,,ject (AOP) 

supervised by the Pan American Development Foundation (PADF). They work with 

one expatriate forester, one Haitian 'agronome' (this man has no formal 

but is very experienced and very efficient), one researchagronomic training 

assistant, two administrative assistants, one secretary and one guard. in
 

local PVOs they pay around 120 animateurs to do part-time
addition, through 
The AOP is nowextension of fast-.growing hardwood trees on a piecework basis. 
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funded through December 1986, but will probably be extended for three years 
beyond that date. 

The AOP works in the Les Cayes area through the same four PVOs that project 
will use - DCCtt, ORE, IRD, and UNICORS. These organizvtions contract. to produce 
a given number of trees for PAI)F for a fixed sum of money per tree ($0.08), 
which they then distribute free to farmers who p arit thm. The costs of nursery 
materials, such as root-trainers, imported peat mix, shade tiuctures, etc. are 
subtracted from the sum paid the PV-Os. The PVOs use part of this money to cover 
the costs of the antriateurs, who worh for then, riot for PADF'. 

The PADF expatriate forester in Les Cayes, with his Haitian counterpart, has to 
cover the entire southern penrninsula of hIaiti, including the *uut.h Coast, 
Jeremie, Miragouane, and Fonda des Negres as well as !.es Cayes. This is a huge 
area and with their part-time extension workers, they have not achieved the 
rates of success in tree survival that they had hoped for'. The best solution to 
this problem is to switch to full-time, better paid extension agents and to 
increase the density of their supervision. 

The project should finance an integrated extension service ini the tiergeted 
watershed area. Thus PADF/AOP would continue to supervise .*orit.r'acts with 
participating PVOs for' nursery operation, condl ict forestry research in 
collaboration with the project agronomists, import and distribute nursery 
materials, including peat mix, rooi-trainei's and net-house materials, monitor 
and evaluate the results of peasant L10'e plantings, and prepare Dnd disseminate 
instructionai materials en tree planting. 

In addition, AOP/PADF personnel will contribute to the trining of project 
extension agents in reforestation techniques, attend thi! monthly project 
coordination meetings, and regularly visit the project demonstration/outreach 
sites to assist in the supervision of the forestry components of these sites 
and the extension of agro-forestry activities from them to interested farmers. 

In return, the project will consult AOP experts on all] forestry-relaLed 
matters, including research, demonstrations, and extension, inLegrate AkOP's 
tree species into the project extension, demonstration and trial package, il 
the context of the AOP theme of trees as a cash crop, and inform the A'P 
personnel of farmers responses to forestry extension activities. To the extent 
possible and appropriate, they will encourage the PVOs currently using the 
part-time piece-work agroforestry extension agents to hire these same agents as 
full-time demonstration site managers and extension agents for the project. 
The project will carry out agro-forestry extension programs in accor darice with 
AOP norms and standards, using trees from AOP-sporisored nurseries, and work 
actively toward the economic and financial sustainibility of the PVO-masinaged 
nurseries, by encouraging the purchase of trees by project farmers. 

The AOP and the project must work in very close colaboration in the Les Cayes 
area. All principal frictions of oth projects - research, demonstrations, 
extension, ideology, management - must be closely cordinated in order to 
maximize benefits passed on to the farmers of the Projects' zone of operations. 

PDAI and the dry-walls ot the Platons. The Integrated Agricultural 
Development Project (PDAI) of USAID and the MARNDR works in the irrigated 
plains of Les Cayes, but also has constructed dry walls of rock on 
approximately 550 hectares of and in the Les Platons area of the Acul 
Watershed. These rock walls,constructed along the conLours of the gently 
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sloping, deep, red soils of Les Platons, and in the few ravines running between 
slopes are meant to conserve soils and improve agricultural productivity in the 
area. They were constructed using paid labor and more labor will be paid to 
plant grassand trees along them, although in late April, this second operation
 
had not yet begun.
 

The utility of such mechanical structures should be empirically assessed by 
demonstration or outreach activities on comparable soils with and without the 
dry walls. The completion of the 550 hectares will exhaust the PDAI funding
for this activity, if in fact there will be money left to continue the program, 
at all. Thus all extension in the Les Platons area will depend on project 
agents. As we intend to place a minimum of 4 sites in this area, under the 
supervision of a PVO. project accepts the responsibility for funding and 
supervising extension work in the PDAI areas of Les Platons. However, the DA 
of Les Cayes, which supervised the heroic labors of the Amenagiste du Dist. ct 
Agricole who built the walls, declined to undertake the supervision of any of 
the sites in Los Plaons, preferring to remain in a supervisory, coordinating 
position. 

The project will work with the people who planned and carried out the PDAI 
program in Les Platons in their capacities as members of the DA staff and of 
USAID's Agriculture Office. project will replace PDAI as the implementing 
organism for agricultural extension/demonstration/trials in Les Platons. 

MEBSH AND CODEPLA. Les Missions Evangeliques Baptistes du Sud-Haiti (MEBSH) is 
the organization which sponsors the IRD (Integrated Rural Development), one of 
the PVOs Lich will carry out the project's extension/demonstration/trial 
program. While th,. IRD informs the MEBSH of its activities and solicits funding
from external donori from the MEISH and receives part of its funds directly
from the mission, it can make decisions independently of the MEBSH. In this 
light, project will inLer! t operationally with IRD rather than with MEBSH or 
CODEPLA. The MEBSH be,,ngs to the Concile des Eglises Evangeliques de Haiti 
(CEEJI). The CEEH encourages the deveiopment activities of its constituent 
missions Lhrough the Comite de Development et de Planification (CODEPLA), which 
is based in Port au Prince. The CODEPLA does not currently work in the 
Targeted Watershed area, although it has a Cashew Nut Development Project 
(EDEN) in St. Jean du Sud and worlis with IRD on the irrigation project f the 
plain of Masse, neac Les Cayes. They also run the Nubian Goat Project at 
Tiverny. All of their projects in the south are mediated through IRD. 

CODEPLA should be considered, and is interested in being considered, as a 
resource for IRD's project planning, for seeking external financing for 
activities following on those of project, arid for any activities that project 
might sub-contract to Haitian institutions. It should NO']T be considered as a 
PVO which might joil in the implememnation of project. 

CCH. Les Cooperatives de Cafe de Haiti (CCIt) pror-esses and markets coffee 
produced by growers cooperatives, such as UNICORS in the project area. UNICORS 
is a part--owner of CCH and is thus represented on their Board of Directors. 
Through UN1COR.S, the projecL will be able to contribute to dialogue on policies 
regarding coffee production, treatmenit and sailes in Haiti, but the project need 
have no direct relationship to CCH. 

Through UNICORS and through (JISAID, the pro .ect should encourage the CCH to 
improve its adminstrative and technicIAl capacities in order to achieve maximum 
coffee production with maximum benefit to coffee growers. experts and / 
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as possible to encourageconsultants shoud visit the UNICORS area aa often 

effective communications and exhanges between the organizations. UNMCORS should 

be encouraged to play an important role in determining CcII pol;cy and 

activities. 

The Agricultural Credit Buireau. The Agr:cltural (i'.edit Bureau (B(.'A) is the 

only official agency extending credit to smnall farmers in rural Haiti. The 

Banque Nationale de Developpenent. Agricole et Inciustriolh lends morey only to 

the 	BCA lends to farmers with I to 5 hectarcs oflarge landholders, whereas 
land, as long as they clearly need only cash to achieve production goals. If 

the 	farmers also needs technical assistance, the 11CA may extend credit but. not 

technical supervision. The BCA prefers to make loans to groups of farmers at 
and a fund12% 	 interest, plu:s 4% fee used by BCA for a natural disaster fund 

thefor write-offs. Individual farmers can receive loans at 15% interest, plus 

4% fee. Loans are :for one year only. BCA's repayment rates vary from region 

to region. In Les Cayes, they have ben excellent - over 90% - but on other 

parts of the country they have been from mediocre to bad. 

ORE. The project will conclude two separate arrangements with the ORE: 	 As this 
asorganization wants to operate demonstration sites they will bid for these 

would any other intermediary orgarization, particularly as the district 
they at-., not able to ca,'ry outagricultural office of the GOt! has said 

the ORE is installed and has aimplementation work on the Platoris sites, where 
advantage. If ORE is finally chosen as an intermediarycompetitive 

will carry out a pmrgram based on project stafforganization, they 
with ORE ,taff, under the same terms asrecommendations after consultation 

other intermediary organizations. 

The 	 project will also establish a contract, with ORE to do the following: 

the personnel assigned to run or supervise demonstration sites by(1) 	 Train all 

participating intermediaries in grafting, care and propagation of fruit
 

trees. This training will include seminars/workshops sponsored by the
 

project as well as regular visits to ail the demonstration sites run by
 

intermediary organizations. Training will 	 include on-site grafting as well 

as nursery techniques. ORE wil supply all personnel, nursery materialo,
 

training materialp and fruit tree materials (budwood, rootstock. grafted
 

trees, etc.) for this training. The intermediary PVOs will supp!y the sites
 

and the project will provide financing and logistic support. Within 60 days
 

of the beginning of project implementation, the umbrella organization will
 

present a plan for this training including content oi' the courses, duration
 

and timing, materials, and costs.
 

establish secondary nurseries in at least two project watersheds. These(2) 

can be smaller than the one at Camp Perrin/Levy, but should be
nurseries 

fruit trees in accord with demand in the project area. Oneable to supply 
of these nurseries should be on the coast, somewhere between 1)amassin and 

be in a site to be de.ermined by need andLes Anglais. The other should 

demand - possibly around Cavaillon;
 

(3) 	 train UNICORS or other personnel to run thc nursery on the coast in an
 

independent and financially sustainable way;
 

(4) 	 provide: from ORE nurseries, fruit trees and, on demand, other trees for
 

programs run by other intermediary
all demonstration sites and outreach 

The project will pay for these materias on a per-tree
organizations. 

(/ 
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basis. We expect demand for demonstration sites and extension to amount to 
around 50,000 trees, including citrus, avocitrh,, , nd others. This 
includes 30,000 trees grafted in the nurseries arid transplanted onto 
farmers' fields and 20,000 trees grafted on-Fite. Tree costs, including
extension and trainingof site managers ar,(d intermediary PVO personnel are 
expected to average about $7 .37/tree; 

(5) provide fruit trees for extension by intermediaries off their sites and 
provide on-site grafting services as required by other intermediaries. The 
project will finance these services, but will estabish a realistic schedule 
for ending subsidies for grafted fruit tree planitings on farmer operated
lands within five years of projec operations. After that point, the 
nurseries and on site grafting services will have to finance themselves. A 
separate budget for this operation in included in the Project Paper. 

The total budget for the fruit tree component of the project is estimated at

$1,500,000, including trees, extension, training, transport, and nursery
 
operations. 

In order to avoid confusion and to promote fairness, pro.ect will establish two
 
sejerate 
contracts with ORE. The first one will cover the operation of 
demonstration sites and would be similar/identical to those governing project
relations with other intermediaries. Obtaining this sort of contract would give
ORE the right Lo be represented on the unmbrella organizations advisory board.
 
The second contract will be awarded on a sole-source basis, as ORE is clearly

the only organization 
 in the Cayes area with any capcity for the development
 
of grafted fruiit, tees.
 

CIMMYT. CIMMYT has conducted agricultural trials of maize varieties and 
cultural practices in the Luz Cayes plain for a number years. These trials are 
held at the Levy State Farm, near Carimp Perrin. They have a staff of trained 
agronomists, adequate field area, t.ractors, storage facilities, and other 
appropriate equipment and infrasfructir'e. These facilities are all in the plain
of the Grande Ravine du Sud, not in th.e; targeted watersheds. While trials so 
far are of limited use for hillside agriculture, CIMMYT has announced plans to 
begin experiments u ing maize varieties and other crops in watersheds across 
Haiti. 

CIMMYT's research plans and straoegy should be coordinated closely with those 
of project, in order to avoid duplication, competition and wasted Lime and 
resources. project should agree tc carry out on-farm trials for CIMMYT in the 
targeted watersheds and to include CIMMYT varieties arid techniques, as 
appropriate on the dernonstration/outreach sites run by the intermediary PVOs. 

CIMMYT will provide copies of its research reports to project umbrella staff
and perform initial bulking of seed of rec:ommended varieties for 
distribution/sale to contraci; seed multipliers furnishing material to the 
project intermediaries and farmers. 
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ANNEX K PFSTICIDE JUSK-BENEFIT ANALYSIS* 

Introduction 

Hillside farming in Hiti is currently faced vith se',.ere problems of erosion 

and low soil fertility, asituation which largely result; from the ever-increa3ing 

population pressure on the land and th1e aSsociated desire to produce more and 

more food on constantly shrinking acreaqes. As a cornsequence, arable land is not 

fallowed whe it should be and land generally not considered suitable for 

agricultural pvoduction is used for this purpose. In order to re3verse this trend, 

far'nirig prac,.:ces 'Yhi,::h have resulted inthe erosion ,rid ,legradation of hil1 side 

soils rnust be replaced with farrnng practices which regenerdte and conserve 

those soils. This is w,.hat USA IrHd1ti is proIcosing to do through the Targeted 

Watershed I'lanaaernent Project (T'.YMl 52' -019 
The, target 2tIr* ;s locatea in the South',e'es*.ern part of Haiti. in the region of 

Les Cajes, an, incluCs -I":.%,.atershe, flowln>.outh from Pic .1bcytu. This aree 

,000 ha, of the total lanc mas-s of the countj and encompassesrepresents 4.15 .7 
a population of :i..I,1OOO peoole. 

The proposed interveni.lons include alley cropping, improved food crop 

varieties, fruit trees, firewood qnc''es for ,qe species, adoptea agronomic 

practices, perennial cropQing met'hocs, inorganic ,ertilfzers ano pest manacement. 

With the alley crapping System. nitrogen-fv'-nq legumindus trees or shnbs, such 

as Leucaena sp., are plarnted along the contours cf land holdings on steep slopes and 
speed of surfaceact as vegetative barriers to control soil erosion arind reduce 

water. Inaddition, these trees add oiologically-fik:ed nitrogen to the soil :fnd 

produce green manure and mulch for the companion crops. 

However, because the alley cropping system implies that a certain portion 

of a farmer's land cannot be used for food crop production (that portion is occupied 

by trees), a peasant may be expected to adopt this system only if crop yields, on 

the remaining portion of his land, are increased. This can be achieved, in part, 

through the use of high-yielding varieties, fertilizers and pest management. 

The task of imnilementing those technologies at the farm level will be given 

to four private volunteer organizations (PYOs) whicn, are already working in the 

target area (ORE., DRI, DCCH., and UNICORS). An umbrella NGO will supErvise this 

to the PVOs whilework and provide technical assistance, equipment and funds 

the role of thecoordination with other groups doing similar work in Haiti will be 

for Hillside Agriculture (SHAh part of the ministry of Agriculture,Secretariat 
a,1agement*Cusson, Michel, Environmental assessment for the Taretted Watershed 

Proiect and assessment of the need for pesticide use in the Agroforeotry Outreach
 

Project, October 1986. 

/ 

1$?J.
 



List of Abbreviations and Acronyms. 

AOP Agroforestry Outreach Project. 

APHIS Animal and Plant Health Inspection Service. 

CICP Consortium for International Crop Protection. 

COOP fooperative. 
DAI Development Alternatives Inc. 

DARNDR Departement de I'Agriculture, des Ressources Naturelles et du 

De-.,eloppernent Rural (GOH). 

DCCH Developpemnent Communautire Chretien d'Haiti. 

DRI Developperrent Rural Integre. 

EA Environmental Assessment. 

GOH Government of Haiti. 

IEE Inii.ial Environmental Examinajtion. 

IPMI Integrated Pest Management. 

LAC AID Bureau for Latin America and the Caribbean. 

LOP Life of Project. 
NGO Non Governmental Organization. 

ORE Organiz.jtion for the Rehabilitation of the Environment.
 

PADF Pan-AmneriL 3n Development Foundation.
 

PAP Port-au-Pri n .
 

PID Project Identification Document.
 

PMS Pest Management Specialist.
 

PP Project Paper.
 
PVO Priva te 'olunteer Organi zation.
 

RDO Rural Development Officer.
 

REMS/CAR: Regional Environmental Management Specialist/Caribbean.
 

RPAR Rebuttable Presumption Against Registration.
 

SHAG Secretariat for- Hillside Agriculture (Composed of DARNDR staff)
 

SNPA Service National de la Protection Agricole (GOH).
 

ST AID Bureau of Science & Technology.
 

TWAMP Targeted Aatershed Management Project.
 

UNICORS Union des Coop ratives de la R~gion du Sud.
 

(US)AID : US Agency for International Development.
 

(US)EPA US Environmental Protection Agency.
 

WHO/FAO : World Health Organizatiorn/Food and Agriculture Organization.
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DARNDR). llnre details regarding the '..i-.rous technic.il and social ,!:-',, ts of this 
project can be found in the PP draft is ,,',/ell as in the PID 

The PID includes an Initial Enyironrrental Examination (IEE' cordActed by Mr. 

Jarries J. Talbot REMS/CARi/USAID/Haiti, in which ,J is rnde a requirement that , 

risk/benefit analysis be conducted if pesticides are to be !i:-ocurel or used by the 

TWM. I was contracted to perform this analusis. i.e. [nvir n enr, ,. . -,nt. 

(EA), which is in the appendi:x of this document. Also in the appendix is an 

as:-.e3s:m3erf.t of the need for pecticiae use in the Agroforestry Outreach Project 

(AO ; 521-,1 '. a prcra-n w'.?ni:h has been unler-wv y for fiv'e .ers in H,iti and 

the gaI of which i' ref orestation It v./orts thr-ou v s, scrre of .,.hi: , .re also 

e::.ec d tc participate in the T,/[ 

Th. following paragraphs give generil ob'er:'ation? regarding current pest 

control practice--, as ,/ell as recommendations Wor avic;ai.e. peEt cli-e use and 

for the development of pest manaemen t programs in the tfre ar-e,. 

2- General obser,,ations 

2.1 rtnistry of Agriculture (DAPN s! Because of the uniaLorable oolitical 

and social atmosphere 'hich has prevailea ;n Haiti for sev'eral gears, the D-\RNDR 

has experience, frequent personnel changes in1. as a consequence, its activities 

have been characterized by a lack of Iong-term planning, fooiow-up., organized and 

integrated research, control policies ani data publications This e:-plains the near 

absence of reasonably recent and dependable literature on common pests of major 

crops and trees in Haiti as well as on crop loss assessments. 

2.2 Pest identification. Depending on the level of exptirtise of the various 

people involved in making decisions or recommendations reilrding the selection of 
.appropriate" pesticides. the pest problems usual;yare 1ientrfied in one of the 

followin g three w a u 

a) In some PVOs, when crude identificat:on of the pest is not possible 

any broad-spectrum Insectlcide such as Carbaryl or Malathion is applied if th.. 

pest is an insect and any broad-spectrun fungicide such as Captan is applied if toe 

pest is a fungus. 

http:technic.il
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2.7 R, ,!Lents. People ,,ho work and Nie in the target urea claim that rats 

are the most irllrlous pest; to food crops, mo:'re than insects and diseases 
together. This is a pirticularly serious problern inrice fields. 

3- GE ieral recomrnendations 

3.1 Pest management and the T,,/H. The developme.t of sound pest 

manragernent pra,: t : tit ,T',,. sH fri.Trnore than merel j establshirg,. mahociiidl 

a list of pest i de on:.i dered safe f,, ,.se in the .r ect. In'.'evof the probIems 

dealt with in secvn 2.6,,,ery eff,.r. shou!d e ade to steer away from the 

reliance on chernical pe:ticides to manage pe.- problems on hillside farms. 

Pe:uctile- 1.Oat! ':in-reate, a,ssistance , 1M, l 'be r:.iae' during the LOP 

but consderatn mu.,st. be qiven the a practices afterto,- fate of p 
ti :comletion of the proect,.v :n ::,ch isa,:i re may need to be discontinued. 

Three pe:t man,:ernent aplroacnes ire par'. . 'y suite, ' the present 

ar ,cul tur. l situatilon in the tar:get zone I use ofo rcO ' , - Alts -"o.'hich 

a:ceptable levels of res:sta .e to the Noa .: -. ) bi,:.io.ical control, ano , 

cultur I contri Tnese me'h,:'ds are envronrrer;tiJ .ouni and re,quire no capital 

inestm-nt on the part cf the farmers. 

3.2 Pest ,ataloue. The development f sound pest management practice. 

usually requires, as a staling point. that e ' rget pest spe. ;es be properly 

identified. If reiiable information on pest identification became available in 

Hiiti, It would .en be p,:is:0ble to conduct a th, ,ihliterai.u: search throu.gqh the 

various data bases available in the U S. and through correspondance with pest 

management specialists working in neighboring countries which may share some 

of Haiti's pest problems. Such a re..'iev of the literature may then reveal that, for 

sorne of the pests under consideration, there exist: 1) data on crop loss 
as::.essment, 2) effectve nonitorlng techniques. 3) data of effi,,r:... of various 

chemical and non-cherical pesticides. 4' parasites and predators candidate for 

introduction as bioli:ical control agents, 5: data on plant resistance. 6) data an 

cultural methods, and 7) data on othier pest management components not include,! 

in the above list. Although fe, of the pest irse:ts and pathogens which a.taclk 

crops and trnes in Haiti have been properly ienti fed, sorie of them have received 

final or tentative identification. The followin] is a list of references which may 
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contain Haiti-related information on 1) insects: Wolcott 1927; Jean Daptiste 
194,5 Ward 1975; Allen 1979, Be:kr 1I8j Solis & Samedy 1980, and 2) 

pathogens: SoI is & Sa nedy 1960 
Some insect pest species have beer formally or tentatively identified by Mr. 

Bertrand Derouilleres, eniornolo'ist at the Facult dAgronomie. Damien Te, 
include: Plutella macroliennis Tric:hol. q,n and _lyas.._ onperspe cabbage, 
Sp2qodoq era fi,?era. and Ostrnia nubilals on mai:e. Anthonomus grandis and 
Pectinoohorg gossiiella on cotton, L_.coptera coffeella on coffee, and Cylas 
formicarius on seet potatoew. One ::orn disease. PhgIyllchoirni aIls, has been 
tentati vely identi fi e by Mr.Jean-vves WInta,]r:rmi.t for the DARNDP in Les 

o
Caye. Further disc:ussions /r1'M.h , ,r profes .ons w rk.'icOhng:in the field of 
agriculture n Haiti would veru i .., 'jield mnre of this type of unpublished 
if r t:ro nln.
 

!n order provice ,si and the , with a baseto Haiti a i l .. r/er. good 


for the elaci
oration cf tPH'I prorirn... I reairne:.. that 3 months of short-term TA 
iM the pest management d'iploines (entor,'oy, plant pathologu, weed and 
vercrate pest mana.emen t) frnm indii , 'v;" e:ensi '.e e:npe ence in the' 

C.arilt en. nd a good no.:,leie of troi cal croos *n,] tha r :ornmonly associated 
p t, be p-ovde for ,uring the 5-.ear LI' This would lea, to ,he de,el,.pment 

Of a -I,T1- .,_TI : 'M C_ :3 Ue VCJ t4e It '. o Iln],3rentation of1:'l IPM
 
research in the project:area. It is recomm dnled that the project explore the 
possibility of procuring the ,:l--time services of a Peace Lorps volunteer to 
coordinate these efforts. 

Scope of,'.r' 

0) Gather ail information already available on the identification of major pests 
and confirm or corrrt identificition wvhen necessary 

b) Visit PVO, and farmers and as bout commonl encountereu posts. When 
not previously ideritifled, collect spenrens and attempt identification or 
send to a IS. laboratory for identification 

c) Perform a literature search a-s described above 
d) De.cribe all cu.rrently available management approaces, based on the 

literature search and on interviews with DARtIP's aigronornists and 
pesticide s,:! f small-scale field trials onDnplers, bo , :, may, condict 


pesticije efficacy.
 

J \ 
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e) 	 Produce a pest catalogue with recommendations on currently available 
control measures. 

) 	 Assist the DARPJDR, PV/Os, private conpanies, or other organizations which 

may be indirectly involved in the project, in conducting crop loss 

assessment studies and smal-scale research aimed at developing 

alternative pest ranagement sl.rateg, es. 

g) Prepare a research and extension program for the Ph.D.-level US-trained 

plant protection specialist (se 3.3) when this one returns from the U.S. 

h." Any other task mentioned in the EA. 

3._ Ph.', trmllnq in Dlnt orotection In the PP draft. provisions are made 

for the financing of long-term trainng at the Vla.ers ard Ph eelS. _ 

tlunl,,r,: s for SHAG personrel (p. III-12. 1 su gges that ndi ,'ill'au

reei',e Ph.D. training in agronomy do hi ;,her re-.earoith ':or in c:rDp protect.ion, 

possibly entomology (at the "Sectinr ,de Fro:e nton ,ecs v'g ru:. of the CARNDP 

there is currently ene plant pathologist ou. no entornologist.. The trinee may 

then be able to continup the work uncert-ken during the 0 months of short-term 

TA.
 

3.4 Traininr npe.tiie ,.pl See section I of tneE. 

3.5 Improved varieties and suscerti, ilty o pests. A number of new, 

improved varieties are being considered for utilisation in the TWM. It is 

imperative that consideration be given to potential pest outbreiks when selecting 

among candidate varieties. Some of these improved varieties may be more 

susceptible to local pests than the local low-yielding varieties. Such enhanced 

susceptibility may offset the yield increases expecteJ from the introduction of 

ne'.i varieties. Alternatively, it may accelarate pesticide use. The varieties being 

considered should be .screened by PVVs or other organizations before being 

released for use on farms. The collaborat;on of ir.Amal Chatterjee (Winrock 

International), who is currently doing such screening, should be sought. 

3.6 PlantLuarnine. If new coffee varleties ars intro.jced during the LOP 

to replace the old, low yielding Coffea arabica var. _ypl_3, 'which represents nearly 

99:Z of all coffee trees in Haiti, it is imperative that the selected varieties be 

resistant to the rust (preferably "horizontal" resistance which is not strain

resitantto te.-t"r st .,
(refeably " 
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specific) and that special precautions be taken when introducing coffee plant 

material not to introduce infected parts. Special consideration must be given 

when selecting the donor country with respect to: I.' the occ.jrence of the disease 

in that particular country, and 2) the e"istence of plant quarantine and inspection 

facilities In that same countrj. 

Mr. Julio Bartholerny, head agronomist at the DARNDRs plant protection 

section in PAP, has indicated to me that the GOH has plans for the construction of 

plant quarantine facilities in PAP and Cap Haitien in the coming year. This project 

appears to be more than a "poli ticlan's promise" since Mr. Bartholerny vas able to 

show rue detailed docurrentation rel ative to this project. Si. DARID technicians 

will be assigned to those facilities Howe',er, one can sUpeC:t that such 

technicians will never receive adequate training without assistance from external 

sources . At least tv.o cf lese staff members :ssiotild recci, ,*e srort--terrn trainirig 

at the USDA-APHl statcn at QU l% arl , 'andthe cost of such trainirg 

shouid be born by USA l "1[/T t fund . 

3.7 Rodent control. The soiution to the rat problem in Haiti requires a 

sustained national effort whi;h sh.:uld come from the GOH. Tis is a vast 

operation which is not feasibie '.v,ithi" the conte:t of the T'..',ill. Punctul, 

temporanj efforLD .re doomed because of subsequent imrgrat.ion to areas whr;. 

control measures Nave been aoplied from areas where they ha've not Rodenticide 

tests are currently conducted at the DAFNDP but no national organized control plan 

seems to le .rderay. T's director should strongly encourage the GOH to adopt 

a permanent national rodent control program. 

3.; Storage and ,lisposal of pestiies A systern for safe storage of 

pesticides and disposal of pestiide containers or unused pesticides should be 

established at each participating PVO as deschbed by Parasram et al. ( 1960). 
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APPENDI':.' I 

IE,'.NT
ENVIRONMENTAL .... 


In roo..:,.ti o.t 

Bec1ause AID's financing of pesticide.: for any project must conform to the 

provisions of AIDl Re.lulation 16 (.2- CFP Part 216, it i':ri-quired that -in analysis 

of pesticide use (E,4) be on',lucted as a c:ndition rre,:edent ot the disbursement of 

AID funds into the TW1. 

In this EA. a ist of pes;.ic .ides,the use of wni:n r1 ,1a.ticipated during the 

LOP, is revie,,,ed to d .emine the!r ac:_,eptablilty1.for use in the project. Factors 
216. b. (1) (i) ofconsidered for this ealuationi are istEd in paragrapn 

Reqgulation 16 and in:lude, as .3hiihl!-I determinant criterion for selection, the 

USEPA registration status of each pesticide under consideration. Worla Bank 

guidelines for pe::sticide use are also cwen into -ccount Inthis anelysis-. 

I- Basis for selection of the requested sti ,, 

Because of the current la,.k of 1) pub!ished inforrrntion on pest 

identification and, 2) research data on pesticide efficacy in Haiti (see section 

"General obser'..:-ti-:ns" in the attached rep-rt), the pesicides whic": DAI/TWM has 

requested for use in the project have not strictly been selected on the basis of 

accurate knowledge of present or anticipated pest problems, but mainlu on their 

availability at two agrochemical suppliers in the Les Cayes area and on their 

current use for the control of various, unspecified pest problems in the same area. 

To this list I have added other pesticides which are currently used uy four PVOs 

that have indicated their willingness to participate in the TWM. Most of the-.e 
arepez 'icides are applied on seedlings of fruit tree and forest tree species whi.:h 

being considered for adoption in the Tv,. Some of these pesticides may not be 

available in the Les Cayes area but they may all be purchased in PAF Approaches 

to selection of pesticides vary among the different PrOs but are generally based 

on crude identification of the pest problems (e.g. aphics, crickets, ants, leaf spots, 

broad-leaf weeds, etc...) and on information contained in books and booklets 



TARGETED WATERSHED MANAGEMENT (521-0191) PAGE K- 1i
 

published in other countries and/or obtained from pesticide suppliers (see 

attached report for more details.). 

Finally, the fungicide Iietalaxil (Ridomil)'was added to the list because of 

its anticipated use for the control of Phyllachora maydi:-, a corn disease recentIl 

identified in Haiti. Field tests conducted by the DAPNDR have apparently shown 

that Metalax'il is very effective in controlling this disease. Consult Table I for 

details :n the origin of the reuests 

oftatuS.-'2- The ISEPA reoistration the requed-e'.d pesticides, 

Table :. indicates whether each recluested pestiide is registered by USEPA 

,,. Avhetherfor General Use (,', Pestricted Use or it has been Cancelled (C) for 

use in agriculture. Rest.r ,ted pesticides may be purcha!se2 and used only bu 

certified awplicatLors because of their very high t'icity and,"or environmental 

hazard. Gene,:I-use pesticie- may be purchased and used by the general public. 

Ta_:e 2 also gives LDTo values and ,oi BanP acceptabiiity for each of the 

requested pesticiles 

Mocst of he , e-i.,i, es t1hat are curr .Kyused by the PVOs are not applied on 

fo:, crops and nerefore do not pose re:,.ue tolerance problems 'TP and DCCH run 

forsst tree nurseries ' whereas OPE runs a fruit tree , 0rOnby IUNICOF:' 

currenlty uses pe.ticide- on some food crops, notaly laiathion and Trichlorfon on 

corn and Trichlorfon on tomatoes, cabL.e:3nd carrots. The latter are not presently 

being i:onsidered for use duwin .he LOP With regard to corn, ne'. varieties '.w,/ill be 

introcu,:ed during the LOP an4 use of rIalathion may continue based on established 

EEC tolerances. 

It is not known, at the present time, which of the pesticides requested by 

Mr, J. St-Aidre (DAIiTWI) will be used on each of the food crops considered for 

adoption in the project. It is important that the pesticides authorized for the 

project be applied only or, crops whicn I) ha-e an EPA registr,tion and/or 2) have 

estab] ishei '*HOW ? residue tole: inces, especial ly in the case of crops 'which are 

destined for export. For domestic crops. WHO/FAQ residue tolerance levels and/or 

registration for the same or similar use in selecteu Jtmier c'untries (e.g. EEC 

countries) may be considered sufficient. Since TA is provided for in this project. 

AID/W thnouh STAGR/AP and its pest management contractor, the CICP v.il 

provide specific guidance on appropriate croc/pesticide combinations and 

as'-stance in obtaining any needed residue;,'fficacy data. 

I 
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,--' i fic rec-mrner'dti n .Ylth reference to Table 2. 

The EPA has ruled that -oni; organochlorlne insecticides cannot be used for 

egricul ur.,,. purposes. in the US (i.e. cancelled registration) because of their 

excess re persistence and propensity for bio,:>,;:rnulation in human ti.sues and 

biomognificotion ri fo-od chains. Three of the pesticides considered for use in the 

TWMI are ,rnong tlose cancelled by EPA, namely Chlordane, Dieldrin and Aldrin. 

In the Ta-reted Ww 1ershehlnrd- ne is qjne:raly used for the 

control of ants, Orthene (Acephate rnay. be a suitable replacement. Dieldrin is 

currently empioyed tor r. control by at least one of UNICOPF' COCIPS but should 

not be used ,rifu-n,3 the L0P. See tie att.i-'ed report (setion 3.7) for 

recommendations; re,,rii nj rodent control. AlIran iha- been requested by DAI for 

use in the TWI',it since ieiafls regarding ts anti,:ipaijed use have not been givern. 

no substitute can be suggested at the present time Tle same comment applies to 

To:aphene which is rec-stered for Res:.rcted ,eC o:nly by EPA. Toaphene should 

therefore no, be used in this project. ?..itabie alteratives to Toxac~mene should be 

sough:. with the h', lp of.'ST, AR. Lindane also beonis to the organochlorine famil': 

and, a*though its ro-gister d or use a.-- a seed trea.ment, it should not be used in 

this proiect because of 1'.3 hign acute to-ici ty and its nega.ti,'e classification 

based on World Bank standards (it should by pointed out, however, that those 

standards are based on the t Wicity of formulated pesticides while most LDso 

values available are determined for te-hnl al products). Malagrain, a Malathion

based powder recommende'I for seed treatment., may be used as a substitute to 

Lindane (Li ndigrai n). 

Methomyl (Lannate) is a highly toxic insecticide and is registered for 

fruit tree seedlings (ORE) forrestricted use only by EPA. It is currently applieo on 

the control of caterpillars in addition to Malathion. If effective, the latter should 

be con ;idered as a sitisfact. ry alternative. Use of Dipel (Bacillus thuriniensis) 

to control Lepidoptera l]rvae on fruit tree seedlings should also be explored. 

The use of herbicides on peasants' farm., is not anticipated at the present 

tltie sInce weedlng Is usually done by hand. However, herblcldes are currently 

used for the mass production of fruit tree seedlings at the ORE nursery and their 

use maiy be ?xp ?cted to continue during the LOP when such seedlings are produced 

'or :.., TWM. Only ,iO herbicides -- Glyphosate and Picloram -- are presently 
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used and one of them, Picloram, has been classified as Restricted by EPA for 
reasons which include hazards to rIontarget organisms, specifically nontariet 
plants, both crops and noncrops. The very high phytotoxicity of Picloram can lead 

effictively to soil sterilization. Its use therefore should be avoided. Other safer, 
general-use herbicides should prove effective for most nursery weed problems. If 
glyphosate alone does not give good control, other substitutes may need to be 
so.ght. The herbicide 2.4-D is a good candidate. Hov'e.er. iov..-volatility esters of 

2,4-,, should be used to reduce similar problems with phytotoxicity. The IPPC at 
OSU should be consulted for- advice on suitable alternatives and the specific 

formulati ons 

3-	 The egtent to which the Trorored pe ticde use is cart of in inteursted pest 

managp rTr 

IPM progrims are rudim.ntary to non-e:,istent in Haiti. Little information is 
available on the .andfic mn mor*t import.ant pest problems and their economlc 
s'amu s. Tie lack of thiy very :,i: format.or may a:count ,:,- the more or less 
haE az.ard use of pes.l:cices ,nc moEence Of 7;Iiternative methods 

Tacie 3 Aiius-.ates the cirrernt, status of pesticide rnanagemnt an.: 

aiternative measure:, ai, H, ti. At onlfl tvo of the four F.,s are alternative 
measures employea and these are minimal at best. At DCIH. neern seed extract 

(obtained by sm q seeds in %,ater)is applied to forest tree seedlings to protect 
them from insect attack (aithough the technician I Initerviewed believed it was for 
d- ease control. The en:tract of the neern tree. Adairachta inilica, known as 
azadirachtin., in an inse:t antifeedant, i.e. a substance which has been shown to be 

deterrent to. several species of phyt,::nagous insects. It does not kill insects but 

pe.ents damage by inhibiting insect feeding. Although laboratory tests have 
clearly shown its antifeedant effects, these same effects have not been well 

documented by field studies (ee Barnays I'"3 for a detailed discussion). 
However, the ease which can otained its low somewith % it be and cost, warrant 

research regarding the potential use' of this proau.. Some PVis might be 
interested in conducting field tests. At present., neem :seeds are produced in ver. 

low qua'tities and may only ma:rginally meet nursery needs. If A. indica is gro',. 
as part of a ref.arstation and agroforestry effort, small frmners coul gain some 

eonornic benefit if the project %,.,ere to e:-plore and promote: 1) the use of neem 

http:format.or
http:Hov'e.er
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seed e:.xtract by rarmers to meet their own pest ,rinagernent nee,1. 2) possible 

collection and etract of neem seeds for commercial prod.IUctlon of azadiractin and 
3) improved methods of extraction to be used bONl by smal farmers and 

commercial 'enturts and the testing of relative efflcacy of varying concentrations 

or azadiractn. 
At one of UNICORS' COOPs, table salt is aliea along the margin of crop 

plots to prevent snails from reaching the plant. Snails lose a large Ernount of 

water and die after crawlinj over salt. Tests should be ccnducted to determine 
whether such salt applications have visible letrimental effects on crop health and 
yields, a, d s oi and ,.,ater q.iali t : 

To complijy !i.h AID's eiivironmental reha..cr,.s, procurement aid use of 

oesticides should be done as part of integrated pest management programs and 
where :a.abnlIities are weak, efforts should be ,Lie to auqment crop protection 
ac tivi ties. The rwo Mii es descri bed above reare. ent a veri smal1 ernha.is on 

non-chernicaj pe-.,t managernent and do not require ac:urate identificaton of the 
pest species nor kno',.'/leage of pest managemert. Other strategies such as 
biological control lepend on accurate identifi- Mrs, and theta9 capabilities are 
'Hack in HaNti t is thus unoortart to pro,ide e:ten'.., technicl assistance in 

entomolo.y, plant pdr.noiogy and weed science to stress non-chemical 

alternatives, safe vesticide use and handling. ard pesti:ide manauemen 

The strong emrnfasis on extension in tis project pr:vides a :,uitable vehicle 
through which to develop and implement training programs in IPM With the 
assistanLe of S/.,"AfP. a series of short-term training and technical assistance 
will be developed through their .cooperative agc:ement with CICP./OSU-IPPC. Over 
the 5-year OP, ten 2-4 week visits (twice yearly) w1,ill be arranged for technical 
assistance by plant protection specialists. The length of stay will gradually 

decline starting at four weeks in the first two years, decreasin g to three weeks 
each in years 3 and 4, and two weeks in gear 5. These individuals will: I) identify 

the nature and macnitude of e'isting pest management problems, 2) assist in the 
design and identification of a testing/evaluation program on appropriate pesticide 

use and efficacy, 3) design a system of pesticile field trials and evaluation which 
will include some system rof crop insurance for participating farmers, 4) identify 
appropriate person(s) to monitor and evaluate Is Meld testing program . and 5) 
monitor and evluate the success of the extension program:-, in pest management 
from a safety and acceptability perspective and the abilitly of the program to 
sensi tited farmers to the irnportant safety.and environment :Issues. 

http:reha..cr
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Training modules in IPM, safe pesticide use and handling will also be 
developed for entension officers and promoter associated with the NGO and the 
DAPfDP. Training activi ties should c:omrnmence after major problems are identified 
and the monitoring and testing/evaluation programs are begun wth participating 
farmers. Sometime in year 2, a two-,ee, course in IPM will overlap with the TA 
to take advantage of demonstration and field trials. The cost of the TA and 
training will be born bit the T\YM1 and the specific SOW will be developed 
cooperatively by ":e Mission and ST/AGR to include: 1) the IPM approach, 2) 
curren' pesticide use and safety, and 3)1em .Mstration of pest orotect' 3r; aspects 
o on-farm storae of agiri cul tura I c:ommoai tiCS. 

T -" iYe, se-ous need to identify the pests of maior economic importance 
to crops and trees adopted by the TWIM. The TA consultan. wili ao',se on this issue 
It is.g.est-., that tMe project e:vplore the ,ois,I i tu of identifuing a Peace 
Co'.rps 'oliunte.r 'ith some ba,: arou n in crop pr'te:. ion e.i] entrnology, plan. 
pathology), 

In addition, given the very simi!ar interests. concerns and mplementing 
F's in the TWI and A4 effort-: to obt ain and fund TA and truning should be 
coord inated be tween these tw.o pr.-,1 .l s 

4-	 The orioosed method? of aoqplicaton, incl!udin. of aqprorlar.e
 

a cplat, on and -.afe'.u eq upmen t
 

All liqi:i formulations of pesticides will be applied with hyarolic backpack 
sprayers. Each FvO owns at ledst one such sprayer and the purhase of extra 
sparyers for PF"Os should be borne by the project. If the application granular 
formulations becomes, at any point, necessary, such formuations should be 
applied vith appropriately adapted shakers, and not broadcasted with bare hands. 
The use of fumigants is not anticipated at the present time (,-ee section I I of this 
EA for more details) 

The reader may consult Table 3 for infornation on the ;urrent use or 
protective clothing and devices among the PVOs' pesticide applicators. All 
pesticide applicators involved in the project shoulij De encouraged to -,ear 
protective devices and cloting - gloves, b.ts, masks, long-sleeve shirts, long 
trousers, etc.-- whenever possible Also, the prolect. should provide sucl 
equipment. 
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For ris.s of contamination, care should be tal'en not to clean equipment and 

cl:,thing directly in streams or rivers, especially where people may be expected to 

s.,' m ar,l.,"r ,n n th, wvater. 

5-	 Acute and long-term toxilogl'al hazar.,either human or en.ironmental 

associated wi ttI the proposed use and mea..-.ires available to minimize such 

hazards 

LD5 0 values ?oral and dermal,) for 3ll requested pesticides are given in Table 

2. LDcr, values give an idci of hoov acutely to::h: pestlcides are bt. because such 

values; are based on tests conducted -withpure o,- technicai products, they may nor. 

be 	 very good indicators of how acutely r.o:<ic f,-mua.e, pesticides really are. The 
-LF79 is. by definition, the amount of a chemica i r to Nil 50,, of a test 

anmla popul ation (usuall laboratory rats) It ;-. a ,aiue .,e i:.re.s the weight 
of pesticilde wejiit of (g' " (oral L:)Oper unit body when 'aoed QI 

absoroed through th in (dermal LD5o: A lo Y Q0 ind.cates high acute toxicity 

wheress n hign L' indicates ,alow cute ".oxicity. 

Althou:g., J1 Wemical pesti1d,-s a- po tentiallu hazardous to humans and 

the envi onment., and should be treate, wiht caut1,,n, none of the authorized 

pesticifles listed in Taole 2 present .nusnal acute or lona-term hazards to the 

aplicatorbs, to the general putlic, or to 'he n&. iral en,'ronmernrt 0 applied 

accoring to their labesl. 

With regard to long-term effects. special precautions should be taken when 

mixing and Icading some of the authorized fungcid.- for which EPA has issued 

RPARs (temporary status given to some pesticides for which recent data indcate 

that they may present some hazard.-: to humans or the environment. This .-tatus is 

meant to stimulate research and public debate until a final deci ion is made 

regarding the reg stsration status of such pesticides). Those pesticides include 

Captan, Maneb. Mancozeb and Methyl thiphanate, all ifyhich are suspected of 

causing tumors and/or genetic char:ges. Label instructions should be followed 

particularly closely when usinq these pesticides. 

use6-	 Efficacy and residue toleran,::es of the electea oesticides for proposed 

Arnong W.he pesticides authorized for use in this project, those :selected by 

"-' 
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DAI were not necessarily selected on the basis of their effe:tiveness against 

specific pests in Haiti. However, those pesticides which are authorized and 

currently in use w'thin the PVOs, are apparently effective at controlling most pest 

problems encountered in the PIs' respective environments. As pest 

identification progresses during the five years of the LOP, specific pesticide 

efficacy tests 'vill be designed by the TA consultants as discussed in section 3. 

which may then be conducted by the DARNIDP, pesticide suppliers such as ASSA, or 

the PVOs. Such tests should be supernsed by individuals from the umbrella NO. 

identified by the TA consultant 

7- Comoatibolity of' pestides 'ith tarqet and non-taret ecosystems. 

. Althoughnmalin to:sicty isa very criteron in selecting an mportant 

par.icular -iesz:1ide for given use. effects ,of pestici les on honeybees, fish, 

wilii fe. and benef :ai orggid im-. C 'hl1Ch m0y help prevent post outbreaks), 

should aVso be co ;'tored 

Table 4 o,..i'es inc i rati on: on per ols di ng onethe i: the day hi c.h should 

appiy a parti,:Iar p, iiide in order to protect honeybees when the target crop is 

in bioorn. The rne Table aso sho,. that the selected pesu.icides for which bird 

to::ci ty ,ata ar :ialsole are not vpry to:i0 to.,vian spe':,es, with the possit . 

e:ception of Diannon 'ch of hen testea cm aard duc.ha. an ._yAM) .5 

With re.rl to fish tori cit.y, many of the proposed pestincides are highly 

to.xic to fish, includin most fungir5res. This aspect shoujld not ho'vever,pose any 

problem ifprecautions are taki to avoid drift or accidental spills inrivers and 

streams. 

Finally, in :.welH desi gned pest management progran, a iith priority is 

given to preserving oeneficial ihrs-'..-ir insect precutors and parasites.,rgan as 

This require- the use of narrow-spectrum pesticides which are toxic to only 

particular g oups of pests (here, again, key target pest species and, if 

possible, their princ,: e natural enemies must first be properly identified). 

Unfortunately. most f the insecticides authorized for use in this project are 

broadly to:ic to insect: It is therefore imperative that measures be taken to 

reduce the number o' esticide appl ic, on', to a mirimum. Such measures include 

the use of monitorng techniques, and action thresholds, cultural methods, etc. 

most of which need jet to be developped by the TA working ',ith the umbrella NGOL 

in collaboration with the [iAP[ND.F' 
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8- Conditions under ',i cth tle peW:.ticdes are to be used, uJi ate, 

flora fauna ,geograplj1iudrolog and soils. 

The T%,M area lies bet.,veen latitudes 13 1and 13.2.3 N and Iong tudes 7-.5 

and 74.13W in Haiti's D-parternent du Sud. It e:;tends from the eastern edge of the 

Cavaillon catchrnent area to the western edge of the Les Anlais catchrnent. The 
southern slopes oi the Fassif de la Htte and -ifthe V',nts du Plymouh form the 

northern boundery o!the Targeted .,atershed. Pic Macaija, at 2,347 rn the highest 

mountain in the r,]ion., is part of the Massif de 1a Ho tte. The Carbbeaw Sea forms 

the southern boundary of the Taroeted atershe ,, 

The dominant topmorapj of the region iF .o7,iep slopes at elevatiow

less than I ,000 n.Hov,.'er elevations ';itin the target -one reach to the top of 

th:: ic ,:au. (2.,747 acrunt . for ,i~mat.ilc '.within shortn). Tooinraonhy ,:hanes 

yof munc : tre regio,:n,distances and for the g.enera r a,:cessi 

Rainfall in the Targer.d Watershed isa unrcion primarily of elevation and 

ranges from 120K mm at the ariet sea-level zones in the southwest of the 

project area to nearly 4000 rnut at the highe t. elevati Of the Massif de A 

dry season and have sufficientHotte. High-elevation areas have onily a /inter 

rainfall to support vegetative growth for the res" of the upar Inlow-elevation 

areas, rainfall follows a Wimodal pattern 'ith cOncentration o precipitation in 

April-May aiid Septerriber-October. 

The soils of the Targeted Watershed are highly weathered tropical soils. 

However, ca. 3.1 of the soils are young soils, Moillisols. These are found at 1ov..er 

parent materials. The highlyelevations, in dryer zones and on calcareous 

soils for which nutrient status. is highly orgarc-matterweathered red tropical 

dependent are those described as having 90% of their nutrients in the upper 10 cm 

U the top soil. Black Mollisols have a good organic matter level as well as active 

a superior nutrient status vis-alfay throughout their profile wihich gives them 

vis the red soils. 
are about 5000 plant species in Haiti,'ith regard to flora and fauna, there 

but 'their endangered/threatened status is uncertair, Of those 5000 plant species, 

600 species of ferns and 300 specie-: of orchids. Among animals, of'.!er2 are 
particular importance are the 220 species of birds 'and the recently discovered 

species of mollu scs in the national parks 
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Because pesticide applications ',.ill generally be punctual (i.e. will cover 

very small areas), major environmental contaminations resulting from blanket 

pesticide applications should not be a concern. Howvever, the steep slopes and the 

rainy 	 season could cause local problems ofheavy rainfalls ob.erved during the 

surface runoff and leaching into water supplies. Such problems should be lessened 

by the proposed introduction of good soil conse-vation practices which would not 

only reduce soil erosion but which would also reduce the movement of pesticides 

in surface water. In addition, some pesticide formulations may be preferaole to 

others due to varying degrees of mobility in surface water and propensity to leach 

and contaminate ground vater (see Nerkle & Bovey 1974). If there is doubt 

r :.grding the appropriateness of a given pestnicde when applied in conditions 

where the potent for :jrface runoff and water supply contamination is high. 

TIHM p.orsonnel shOUld consult AID.T.AGR for ,dvc 

9-	 The a,.i, o lit ari er:eci..eness of :ther esti,:ides or nom-chernical 

control methods 

There are currently several other pesticides available in Haiti, some of 

which might be more effective at controlling the anticipated pest problems than 

which have been authorize: for the project... Among suc ,h pesticide":those 

however, there are some w'lVch are more persiszenf. in tMe en'ir.nmet ani.oQ 

more toxic to mammal:-: and to other non-target organisms than the proposed 

pesticides. Once the major economic pests have been identified, a need for the 

adoption of some of those other availaole pesticides may, nevertheless., .rise. 

Two a''ailable non-chernical ,:ontrril methods have alreadyj been discussed in 

section 3 of this EA. Some other non-chemical controi app,oa-,hes which have a 

Bacillushigh potential for success in this project include: 1) the use of 

thuringiensis, a bacteriologi,-ai insecticide of very low mammalian toxicity which 

is effective in the control of various lepidopterous larmae (caterpillars), 2) the 

introduction of parasites and/or predators for the control of various scale insects 

which occur in Haiti, 3) the introduction of predatory mites for the control of 

injurious mites on fruit tre, - the introduction of a ccccinellid predator for 

the control of a psyllid incect vhich attacks Leucaena ley,:oceFhala, a tree that 

has been recommended for the alley-cropping technique that will be used in th,. 

TWIM, and 5) the. use of r-esistant L. leucocephala varieties. Webb and Webb ( I 9b ) 

recently reported psyllid Jamae as being very serious in the Northwest of Haiti. 
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Although I did not obsere many p31llids in the the problem may be 

expected to reach epidemic proportions in this area at one point. 

Leucaena sp. is native t.oCeritral America where the psy!'ii Heteropsylla cubana is 

kept under check by its natural enemies. In many of the countries where Leuicaena 

psyillil v,.,as (accidentally) inrroducedhas been introduced, till. as well. In Hawaii, 

the coccinellid Curinus coerulus, which was. introduced there in 192,2 to Cuntrol 

'.he ps .'lid (McFaddenthe coconut mealybug, has become an efficiet '.predator o' 

198?). If the psyllid species found in Haiti turns out to be the same as that foun' 

seriously considered.in Hawaii, intr:'duction of C. coerulus into Haiti should be 

to take the ne:essary steps to determine if theThe TA consultants are e;xpected 

above optior3 are feasible. 

10- The. req..ln coontrJ". a"dli ty to re-uliat :'r control the distribution, 

storaqe. . _ and lizDosai of the rq ,-t. ,: . : ide-. 

The GOH ioer not have a pesticide control board nor does it have 6ny law or 

regulation designed to control the use of pesticide-. Inits country. One such law is 

apparently in prepar.ation but the recent political event3 in Haiti have., at least 

temporarily, interrupted further development of thi- la. In any case., the ability 
'
 of the GOH to enf.,rce such a law remains iues al. 

ro.. a' the umbre!la ,,_..Therefore, in the conte:,t of the TWM, it',ill be the 

to verify and control the distribution, storage, use and disposal of the reqJuested 

This should not pose any problem in the early phase of the projectpesticides. 


when, as recommend'ed in section 11, the handling and !roplication of pesticides is
 

done by trained PVO technician. only. j:ntrol may become more .fficult,
 

hovever, if, later in the LOP, peasants begin applying pesticides thems,-elves.
 

.. -IGIThere is one particular contrc, is,.e oer ,V :h the unILrella m;,.1y 

or container ofexperience difficulty: The issue of labelling. When a whole bag 

pesticide is purchased, the prodluct is normally properly labelled but not in a 

language (usually English) whic:i most Haitians can remd. When pesticides are 

purchased in smaller quantities., they are trans:ered into pape- bags or into 
tcontainers which do not have - i.arp at al.l..T r. ..... i lrr w 

name of the pesticide on the D~g or the contain '- ard give verbal instructi.ons 

relative to the use of the purchased pesticide. Often those ba.gs get ripped or wet 

and the identification disappears. One solution to this problem lies in the 

production of stickers printed with Creole translations of the original labels. 
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ASA, a fertilizer company .hich %%ill soon begin distributing pest.icides in Haiti, 

may be interested in getting such stickers produced. It will be the role of the 

umbrella N00 to make arrangements with the pesticide distributors in order to 

ensure that pesticides purchased by AID/TWM are labelled as described above. 

Assistance to the umbrella NGO will be provided by ST/ACR with regard to 

minimum ac. ,ptable -. andards for repackaged pesticides. 

11-	 The orovisions made for trainir: j of users and applicators. 

Since many of the peasants will not be able to afford the purchase of a 

backpack sorayer. I sugoest that, at least initially pesticide applications for on

farm trials be carried out by tran:.v: technicans from the PVOs. LIN ICO'

cur rently emFI:oys suc a system although it- apDlicators are not prop'erlu trained. 

This institution suDervises 8 COO, each of Yhich is dividedl into a certain 

numoer of sections (e.g. 5). A given COOP has a tec:nnician who, in theory, is well 

trained and qualified to apply pestic;des Thi techn-'an trains at least one 

person in each of the sections and this person aplies pesticides on prvate farms 

w hen such xiea sures i r- ,,3ce.: ;, ry. 

Adequate training in pesticide aDDi:.atior/har:dllnJ/disoosal should be 

provided for at least two tecircians in e ch of the four PUK These technician-:, 

should then be abl. to teac; her ,oplicatr the safe hnuling 0I pesticides-. IT 

the timing is right., I sulgst Lnat HCCH and DPI technician: particlpate in one of 

the two 1-day co.rses whi-h will be offered this fall by a pest management 

special:st hired bu U3AID/Haiti Cool: :-3aive Agreement for Fruit Tree Production. 

This course will be offered at ORE v,/hich is relatively near DCCH and DRI. Travel 

would 	need to be provided for two .JfIIC]RUS technici ans. 

'f the decision is made, later in the LOP. '.o transfer the responsability of 

applying pesticides to the farmers, it would be wise to develop and implement 

!,:Hc e,:cation program. (through the "tension/promoter system) in pesticide 

safety, hndling and potential environmental impacts. 

12-	 The provisions made for monitoring the use and effectiveness of thv 

pe',ticides 

The unbrella AGOC will have tie respon.ability of monitoring the use of 

pest!: e.....s and ensure are handled correctly and safely. Thein the 	TWN that they 
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TA consultants, and later a US-trained -groinomist/entomcoIi)g1t (see the 

Recommendation section 3.3 in the attached report) of th~e SHAG. will be 

responsable for routinely taking crop samples in order to conduct pesticide 

residue analyses for use of pesticides on crops for which residue tolei-ances have 

not been established by either EPA or FA /W,.HO. Funds ,;e be i provided for 

residue atralyses ir,the a.tached bucget. Additional analyses may be performed by 

*rivate chemical companies that are providing the pesticides. To the extent 

possible, analyses will be performed in Belizean laboratories where capabilities 

exist. This will be particularly important in the case of crops exported to foreign 
countries which may have specific standards reglardinq pesticide residues. 

Ip 
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Tab!e 1. List of 	requested pesticides and origin of requesLs,. 

PESTICIDE 	 ORIGIN OF REQUEST 

Common name 	 Commercial name DAI ORE DRI DCCH UNICORS Author 
(if different) 

AIdri n
 
5enornql Ent:
 
Captan " 
 " 
Cararlrl n 

Di rne 	 ,": " 
D... ncn 	 E;asuir,n 
D,, co f,111eIKei tharne 

Die1 'r rn 
i S-at po.nd-up

Lmrioane 	 Linaaqra n 
Mala th ion X ( X 
Nancozeo Ditrane 5"15'

M. D. Ma nza t ' 
+ tletirarr NMIoiso;
 

- + 1thyj- Pi7- X
 
thi ophc.1at e
M'e taIL~yl 	 Ridomil 

Methornfl Lannae 
Pi cloram Tordon 
Thiram, 
To'.x'apnene 
Trichlorfor Dipter:: 
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Table 2. EPA regicstration status andtri,"ity of requested pesticldes. 

PESTICIDE ACTION1 EPA REG. LD C'.A4 SIGNALS PROJECTe 

Common name STATUS WORD m.,THORIZAT ION 
oral/derrnal 

Aldrin I C 40-60/50-1 1-) r1o Wvrning
 
Benomul F G >10000/10000J : 0'J Caution +
 
Captan F 0 901.00/- OK Caution +
 
Carbarul I 3 500">2000* 01 Caution +
 
Chiordane I C 367-515,'200.200;- OK Wrrnin
 
Deltamethrin I '3 >50 .""r1 *'1 .1 +


i Cautioni.z~non ' I 0 O-41", .6,i 0K + 

G 0.. 2.0 Caution 
.ieidrn P C 40-60/5',- 1'- NC' 
Giupnosateo- H C0, - 0%. 'varrnn,; + 
Lindane I 13 812I 1000 NO "aringi-
Maiathion I 13 10090- 13S/4100 OK Caution + 
Mancozeb F 1 :000/ - OK Caution + 
Maneo F 0 7990/- OK Caution + 

" + Metiram F G 7990-10000/ - Ok Caution + 
" + Methyl- F 1 7 9 ?'j- 7 0 0 /., 0 0 0 * 

. OK Caution + 
thiopnanate 

Met.ilax'.I F 0 66 : 0,."OK ',Vrnin,. + 
Me+homu I R l-2/5860-4 NC Diner . Fo s.. r 
Picloram H R .20.. U,.
 
Thir am F G 780/ - UK Caution +
 

Toxaphene I 69/ - NO ";/arning
 
Trichlorfon I G 150--100/"500 OK Warning + 

Dicofol A 634-809,I)0-! Ol:3 + 

I A Acaricide, F= Fungicide, H =Herbicide., I = Inectjic:d-. R : oent..ide. 
2 C Cancelled, 13= General, R = Restri,:ted. 

iBased on technical product unless otherwise indicated. From: Firm Chemical Handbook 1985. 

Meister Publishing Co., Willoughby., Ohio, USA.
 
' = World Bank Acceptability: if a pesticide is in ,ategory Recommenot.j Clasnfication
V/BA l.aor Ibof the ,HO 
of Pesticides by Hazard, this pesticide is considered unacceotable. Categories la and Ibinclude all pesticides 
which fall in the following toxicity categories: LDT (rat) oral: solid < 50 ing 

liquid <200 m; 
dermal: solid 100 m', 

liquid < 400 mi 
S See ref. cited in footnote 3 p. C274 for classification criteriz. 

-: not authorized, +: authorized. 
7 IJsually classified as an insecticide but used L roder, .' by UNICORS. 
8 Datum for Methyl thiophanate only. 

9 Based on 24% liquid formulation. 
Rabbit instead of rat. 
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Table 3. Summary ifpe.-tcide rnanagernent in the PVOs 

CATE60F' PVO 

ORE CCCH1 UNICORS DRI 

Us. ')f
C-p ,.;tioide-

YES YES YES NO 

Use of YES NO NO NO 
F-pesticides 

Basis for selection CIP 2 CP :f:Hahizrd CIP 
of 0DCtiideC and -ome CIP 

Safety equivment 
m.z YES NO NO Cloth mask 
,]lo',.s YES NO NO NO 
booI NO NO NO NO 
other Plafic coa+ NO NO NO 

St,:r.5ge ire 3 Lo-ked,.-" Safe Locked ' Safe Locked but also Locked Safe. 

used is a ware
house for grain 

Identification GOOD ['1ooesticide NOT GOOD NOT GOOD 
of pesticdes *n ,.vhen ,i;-t, 
;torage ari 

Disposal InTn outdoor Gags are buried Empty baqs are Emofi,: bags are 
toilet washed and re- burnt 

used for seed 
tr.rnsport 

Use of alternative NO Use of neem Use of table NO 
pest management seed extract saRl to control 
methods snils 

Particular Seed treatment -lone Broadcast of 
problems on a concrete surfa- pesticides 

ce -where many chil- with ba.re handi 
dren often walk bare 
foot 

Pirticularly good Creole ,.u" 
feature on CIP, pesti

cide se!ection 
-nd dosages 

eased on previous use: temporary ban on pesticide use at DCCH. 

. CP = Crude Identification of Pest. 

IV 
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Table 4. Toxicity of pesticides to non-target organlsms. 

BEES' BIRDS 2 FISH3 
PESTICIDE 

LDt (mg/kg) 

Mallard: oral 

A drin 
Benomyl 
Captan
Carbary 
Chi orilaneDe l tarnethrr 

]-A 

-,-

1-.
I -,

520 

. 179 
1200 

T 
T 
T 

DiazinonDicofoi -A1-D 3.5 T 

Die Iann 1-A 
GIyph osat eLinohane 1 -A 2000 

Malathion 
Manco:eb 
ManeL. 

+ Mietiran 
+ Methylthiophanate 

Me. a I a...yI 
Me .homl 

-

1-L! 

1485 T 
T 
T 
T 
T 

Piclor m"-
Thirar i T 
To.ap;ene 
Tr .chlorfon 

I-C 
I-C 70 '-08,)* 

1 -A: do riot at li on crops in blooim, - appl o. iy durng late evening when 
crops in bloorri, 1-C: applI onlj diurir,: late evening or early iornin gwhen crops 
in bloom, I-D: can be appfiea t any tine ,.vith reasonable safety to bees. From: 
Handbook for pestLide appli cators anj pesticide dispensers, 1960. Province of 
B.C., Ministry of environment, Pe--ticiije Control Branch, Vi -toria, 5.C., Canada 

2 Same source as that cited in footnote 1. 

. T: highiy to::ic. 
* Quail instead of mallard duck. 
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Illustrative budget 

Technical Assistance -- P months 

Crop protection and pesticide safety and handling: $ 150,000 

Training of two pI.nt quarantine specialists 

(DARNDR staff) at APHIS. $ 12,000 

Residue analyses 

200 samples at S1 5'.O0'isamplh 

Pr*.icipants per dlerlv 

Travel-

$ 

$ 

$ 

3ci,00,.) 

P).0AN 

2 j)0) 

Purchase of protecti%-,e de'.,.ices and safe... equipment: $ 1,000 

Pu.ira" e of tmdalonai 

at S$7 .,2'0/spray " 

Triining supplies 

Dai..-pa:- spr er ( . 
I1.,n 

5,000 

Total: $211,000 

(Ph.D. training for a DARNDR staff has ilready been budgeted). 



TARGETED WATERSHED MANAGEMENT (521-0191) PAGE K- 27 

APPENDIX 2 

ASSESSMENT OF THE NEED FOP PESTICIDE USE NTHE APOFOPEY ACH 

PROJECT 

Introduction 

1,an IEE prepared by Mr. William
Prior to the initiation of the AOP in 	 19 

in C-PE :,ad FADF nurseries would not 
Sug rue, indicated that the use of pesticide-

w' : 3ppr:ed with the special
be necessary Therefora, AID funding of the AiiP 

Ho,.9,1e:-, several pest
condition that pesticides would not tei.ue,: during the LOP. 

,vhich miay rquir; the LDe of pesticides in order 
problems have since then emerge 

and Pe
to a,/oid substantial losses due to 

!,f P,.DF have taken it upon
Technicians in CARE anid F." 'iur 	Lres 

ev.ergrowing pestrea.rnents in vi1ew of ti'i
themselves to iitiate pes:. ,cite 

is to analyse pesticide use and 
problems. The Durpose of this report 

of FADF in. 	
pest 

n:,ved in the AOP. 
management practices in CARE .5nd PVi0 nurserie-

w'!, Ste{,._odw", project cocrdinat"
This report is based on a meeting 

oI PACF 1'DC.- and DRIJ, r.d 
,for PADF in PAP visits of twvo of thep/O n' rse0e 

meeting with Rick Scott, project coordinator for CAFE in PAP. Because of a lack 
Haiti.located in the k /.of

of the five CAPE nurseries, wi.,h areof time, none 


were visited.
 

for use in the AOP 
I- Listof pesticidesp proposed 

Users AuthorizationCommercial nameCommon name 
CARE PADF
 

YES,X
BenlateBenomyl 	 YESX
Captan 	 YES1% XSevinCarbaryl 	 NOx 
Chlordane YES
 
Malathion YES
Dithane M45Mancozeb 	 YESX
Menet- + [;ethql- Peitar 


ti~1ophanate YES
 
Tri chl orf on Diptere, 
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refer to the EAiTWM for a detailed analysis of these 
The reader should 

pesticide not authorized for use in the AOP 
pesticides. Chlordane, the only 

used for ant control in tree 
because of its Cancelled EPA status, is normally 

a suitabl -ubst itutc nurseries. 0rthene (Acephati m'j be 

2- IJse of PM orincip.__ by PAF and CAPE. 

PADF produces a nursery rmarial titled T ne Small Container Nursery Nanural 

in both Creofle and English gives
This docurren. pri ntefor Rootrainer Fives. 

base, nn crude clasjiicatof of pes,,.odamP n 
control rec.mmendiofl -. ..-

Petlc ,. rec mmendled *:e are 
.. ,ateraoniK. and art:-:ars,
fungus, .ric 

are 1'r. Ire:mrnmendiThe oMiy non-cher lc.i met.ds
broad-speCtrurn. 


ckets: hand weeding around tihe nursery, and 2)darmping-oftf reducpd waterlng 
cr thetvo PVIO rurseries visited, 
and increased ventilation. How'ever, -t the 

h/en asked v*%hether they
be us'nl the manIa! and,not appear totechnicians dii 

for pest control they did not menion the two 
'ere using ion-ch:,rni limethod-

u, neem -eed e"4rc. for te 
At DCCH. hoeer theu d:,

above methods 
insect ,ttacK (see EA/T;,, f.,a complete 

protection of tree see1Dngs against 

discussion). 
Soo.. claims that pest problern are not 

Wjith regard to CARE n-seris, Ric! 

trne and that all pest problems are controlled with 
the presenttoo important at 

to use (se, tab!e? No
which are relatively safe 

three broad-spectrum pesticides 
(The reader should consul t the 

methods are presently being used.
non-chemical as some ofcontrol methoJs 

for more details on potential alternative
EA/TWMi 
them also apply to the AOP). 

The AOP and the TWMI share some basic pest management-related problems, 
how serious 

on what, thc pest problem- are and 
including the lack of knLyIedge 

," (ca. 6 weeks) aimed at 
arr A short-tern&c,,ns'J

these problems reallu 
grown tree species (i.t.on the corn,,only

identifying the most pressing proLems 
eqn:IP.etifrfd" Q

EigalyptIs camaldlens.i ,CsuirinCassia qiama, are
before further actions 
and Leucaena Ii...:,ehqa,___) is necessary

Long iiim 
 IPM should be
with experience in rursery

taken. A pest management specialist 
control methodspropom: non-chemical 

hired to identify major pest spe:ies and 
include I) caterpillar andinsect ,robler2imost. importantwhere appropriate. The 
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aphids which cause damage to lea.,'es, 2) ants which carry off seeds of Casuarina 
and Eucalptus, and 3) seed bugs which burrow into seeds of Lejcsena. With regard 

to plart diJseases, damping off is the rnost apparent problem. 

3- Need for training of pesticide _p.IIcat,.rT 

Based on visits at the DCCH and DRI nurseries, the level of training of PADF 

pesticide applicators appears somewhat low, ee section 2.4 in ,nt.ichedreport). 

It has already been recomrended that two te:hncian in each of DCCH and DRI 

at tend one of the two I-da, pesti:ide aprlica '., trining course; which will be 

offered shortly by AID/Haiti Cooperative Agreement for Fruit Tree Production in 

Camp Perrin (see NTOM section I IT. PADF ini,.: ;e'.eral other PvO nurseries, 

Iv/ever, and pesticide applicatior trainingj .;lculd ne provided fbr at least one 

technician in each of those nurseries. The pent m2nagement, spec-alist hired for 

the training course offered by AIDMHaiti CocrerVaive Agreement for Fruit Tree 

Procuction, should be rehired for additional traMining sessions for the various 

nurseries involved in tne project, incluning tho:se t CARE. The period required for 

this TA will depend on I). howv m.:., nur;er- "e:;nicwns wor'.Ino in differer' 

geographical areas can travel to a common. pc it to attena a :ourie and 

consequence, on 2; ho*,- many Iccn.ions the :onuitant wll need to travel to. 

4- Final recommendatinn 

With the condition that: I) Chlordane is nct ,ised by PADF or CARE during the 

remaninj part or A L.P, 2) major pest problems are identified and IPM nthods 

adopted when possible, and 3) proper pesticide application training is pro'vided for 

PADF and CARE nursery technicians, th.. uthorized pesticides are recommended 

for use in the AOP. 

http:Icat,.rT
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Illustrative budget.
 

Si:-week TA in pest identification and d,-evelopment of IPM methods: $ 3.,400
 

Three 	weeks of pesticide training courses for PADF and CARE nursery 

technician-: $ 4,000 

$ 3,000Travel: 


Purchase of protective de'.'ice: for all PADF and CAFE
 
$ (0 Inursery technicians 

Parti1ipaInts per diem: $ ,4 

Teaching mamerlaI: $ 1,000 

Totai: $22,401) 



TARGETED WATERSHED MANAGEMENT (521-0191) PAGE K- 3 1
 

APPENDIX 3 

Itinerary in Washi.ngo, LC and Haiti 

Date 	 ACtiYtie S 

(July 1986) 

6/Sun. 	 Air tra,,el between OUebPec City., Canada and Washington, D.C. 

7/Mon. .	 Briefing with Mr. Carroll CI. i,,r, crop protection specialist, at the 

AID/ST Office of Agriculture, and ',,ithr larea E.Hatziolos, Deputy 

En'.ironment l Officer -2t the AIDuL u. 

8/Tue. 	 Air travel to PAP., Hait;. Arrival t 15-4E. Met. with Mr. James J. 

Taibot REMS.CAP/HaI .iand disc!.Js.ed my itinerary in Haiti and 
details regarinG my ass1Qlnrnen'. 

9/:ed. 	 Spent moning ",, in to org,rize scheduleat the :1;r my 

Visited their libr-ry nni went thrc.ugn pe:" management literature 

which might, be related to Haiti. Spent part of the afternoon at the 

DAPNDR office of plant protection, making first contacts and getting 

apoointments with Mr. Julio Bartholemq, Mr. Paul Saniedy and Mr. Guy 

Hallman who were impossible to reach by telephone. Went back to the 

AID Mission and read reports pert:'Ient to my assignment. 

10/Thu. 	 9:00 Met with Mr. Philippe Mathieu of ASSA, a fertilizer/pesticide 

supplier in Bon Repos near PAP. 

11:00 Met with Mrs. Anne Hauge of Agri-Supply Co. in PAP.
 

13:00 Spent some time at the library of the Faculte d'Agronomie,
 

going through pest management literature related to Haiti.
 

14:0'0 Met with Mr. Bertrand Derouwilere, entomologist at 'he FacultY.
 

d'Agronomie, Damien.
 

15:00 Met with Mr. Guy Hallnrian, USDA pest management specialist
 

working on a West Indian Fruit Fly quarantine problem.
 

http:disc!.Js.ed
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16:00 Met with Mr. Julio Bartlholemy.. aronomist and director of the 

DARIDR:sD p, ant protection section 

11/ Fri. 	 9:30 Met with Steve Good,.,in, AOP coordinator for PADF in PAP. 

11:00 let 	with Ri:k Scott, AP coordinator for CARE in PAP. 

13:00 Returned to the AID Mi ssion and had a discussion with Jean 

Finnigan of ORE. Spent the rest of the afternoon getting organized for 

my trip to Les Cayes and Chardonniere 

2/Sat. 	 Morning travel1ec: to Les Cayes (qround transportation) 

Afternoon: met vith Mlr Girard Leger, agrocheemical supplier for 

A'SA in Le-- C3io'a 

I MS"UM. Mo-ing. read T. s 7F r.Wt and reste,: 

Aftern,:c read I, FP draft and me wi th Mr. Amal Chatterjee of 

inrol, International ,:Le- Cayes). 

I,.Man. 	 Mor in: visitea the ,FE fruit tree nursery at Camp Perrin. Met with 

Sec, rinnigan a 

Afternoon: ,visited the ,q forest tree nursery in Bergaud and met 

with lite sannn ter of PADF 

15./Tue. Morning: travel ed to Laborde to visit DCCH forest tree nursery but 

was unable to meet the nirsery technician. Worked on EA instead. 

Afternoon: 1,4:00 Net Mr jean-,Yes Banatd, DARNDR agronomist'.,ith 

in Les Cayes. 

16:00 Left 	for Chardonnire. Arrived there at 22:00 

W 	 Morning: travel led to Les Anile is. and met with Mr. Jean St-Cyr, 

president of the "Cooperative Aqricok Dc-.:, one of 8 CR; 

coordinated by JNIL-' Liscussed pesticide uso by the CILOP. 

Afternoon: travel e,1 to P.indel to'.i-t anothr COOP bit was unabli 

t,, meet vi th t h e.: t ,: ,de app icati on t echnic: ian. Took advantage o0 

being there 	 to visit a :ouple of peasant farms. Stayed overnig ht in 

Chardoniere 



.
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17/Thu. 	 Morning: travelled ba:k to Les Cayes. 

Afternoon: went back to DCCH nursery and met with Mr. Gilbert Pikrd, 

the technician in charge of pesticide 3Fjpliati0n. 

16:30 Left Les Czyes for P-P 

18Fri. 	 Morning: went to the A![, Mission for short debriefing and went back 

to the Missions library to look up nev references. 

Afternoon: 13:00 Met with Mrs. Fabienne L,.ortue of Darbouco an 

afternoonagro-chemical supplier in PAP. S-pent the rest of the 

workina on EA. 

Work :i on EA and CICP report.1P.."Bat. 

20/Sm. 	 Voro'1ked on EA and CICP report. 

to some of the people contacted21/Mon. Morning. made a few tepnone ,a'A 
Carroll Collier in Washingt,earlier to ask , iuest1ons Waie 

D.C. 

Afternoon: had a debriefing session with Mr. Robert Wilson at the AID 

Mi: on. 

22/7 .e. 	 Typed the EA at the AID Mission. 

23./Wed. 	 Subtitted a draft of the EA to Messrs John Lewis and Robert Wilson 

at the AID Mission. Travelled back to Canada 
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APPENDI: 4 

List of major contacts in Haiti 

USAID/Haiti (PAP) 

Mr. James J. Talbot REVSi A 
Mr. Robert J. Wilson RDO] 
Mr. John '..D. Lewis RDO 

DAPCI,P 

Nr J ul1 o rthc Iem u. aaron It F' 

Nr. Paul S.:medl®., a.-qrn ornis:. (F'AF'

ir Je..3 t . anT,. n rmist ':Les aueJ ,,
":; ,gr. 

P2-OF 

Mr. Stek-.,e , oodwin, AOP cocrdinatur (PAP' 
Mr. Mike E:,]nni,ster (Les ICau,-s., 

CAFE 

Nir. Rick Sco tt, ACP coorr,inatr (PAP
 

Wrl r inl' -n
 

fir. Aml ,_Chat,.erje '(Les Cayes"
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