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1. EXECUTIVE SUMMARY 

1.1 Background 

This document is an end-of-project synthesis report and evaluation of a 
USAID-financed pilot project for agroforpstry and soil conservation in 
Senegal. Accompl ishments of and lessons learned from this pilot project, 
referred to as Projet de l'Agroforesterie et du Conservation des Sols et des 
Eaux (PAfOCSE), are reviewed and assessed. 

PAFOCSE, a thirty-three-month project costing approximately S2 million, was 
financed under an extension of an earlier proJect, Senegal Cerea~s Production 
II (685-0235). PAfOCSE aimed to carry out--

• Soil conservation and agruforestry acti~ities in sixty villages. 

• Adaptive research on agroforestry techniques. 

• Studies of environmental deqradat ion, interagency coordination, 
village reactions, and the technical and economic feasibility of 
various interventions. 

lhe project addressed the ongoing degradation of soils and vrg~tation in 
Thies and Diourbel, farming regions of central Senegal characterIzed by 
populqtion exceedin~1 one hundred people per square kilometer; lack of 
adequate soil-resloring fallows; low rainf..I11 averaging around 450 
millimeters per year; increasing deforestation of existing vegetative cover; 
and high, hot "harmattans" (winds that sweep through the region each dry 
season causin<] dust ~)torrns, topsoil depletion, and sand movement). 

In these farnling region~, pranuts, millet, sorghurl, corn, and some cowpeas 
are gfown, often in a conl inuous rotation. rntrog{n-fixing Acacia albida 
trers, or Kad, also arl' cornmon. 

A number of institut iOJ1~) w(~re involvl~d in PAfOCSr, sor'1e thro1jgh official 
protocols establi~)IH'd (~ilt'ly in the project. The in~.titutions included--

• USAID, which tJrldprtook to directly purchase a number" of commodities 
and services, illcludinl) tree Sl'r~dl ings. 

• Societe de Dflvl'lopPflfllent et Vulgarisation A~Jricole (SODEVA), which 
provid(~d r'xtf'n~)ioll and extf'nsion educatiorl. 

• The Hinhtry for the Prot(~ction of /l;llure, \>Ihich collaborated on 
tree planl inq .Ind t,'(hnic.)l advic(!. 

• Institllt ''''lIl'q,l1l1i<. d,~ Hecherche~) AlJri(ol(~~J (I~HA), which planned 
to ('oIITY 0111 IiiI' rr'~.(larch. 

• Cenll'l! £f'l IIHII' d de H(lchr~rdJ(' ~.lIr l(1s IIl('r~Jil's Henouvahles 
( (I IH H), 1·11 Ii (h P r (J v i If () d !, t 0 v (> • hili 1 din IJ t (. ( II n i q II r. ~ • 

• lIw U.S. I'l'ilCI.' Corw" which ~.lJPp1Ied vlll.1<w·1evnl volunteer 
for£>!.lI'Y (l,dl'w,IOI1 worker~. 

1 • 1 
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• The International Science and Technology Institute (ISTI), a 
U.S.-based contractor, which was asked to provide a long-t~rm 
forestry technical advisor and ten months of short-term consultant 
time. 

1.2 Achievement of Purpose 

PAFOCSE was d~signed as a pilot project to test approaches and to experiment 
with teLhniques. This overall goal was achieved in that the major e)ements 
of the project were tested; however, limited progress was made in 
identifying, testing, disseminating, and evaluating agroforestry techniques. 

The project's agroforestry objectives in production, training, and village 
extension were met. The Go\crnment of Senegal (GOS) agencies that were 
involved, particularly SODEVA, gained valuable experience in participating in 
the design, implementation, and evaluation of PAFOCSE. The project achieved 
its research goals via a modified mcchanic;m. IIowever, only marginal success 
was registered in reaching the collaborative research objectives of the 
project, and little progress was made in the area rf soil conservation 
tech:1iques. 

1.2.1 Production 

Chief among the product ion successes were the tree-plant ing accolnpl ishments. 
Trees were rJised, distributed, and planted in 1985, ]986, and 1987 in many 
project villages. Survival rates measured at the end of 1987 were 
approximately 60 percent in the better protected woodlots and 34 percent in 
the double-l inc windbreaks, the most difficult to protect. Naturi..l 
regeneration of K~d, which was increasingly promoted as the project went 
along, was highest: OS percent. 

1.2.2 Training 

The project was able to slJccessfully sponsor a number of training events that 
wer~ conducted for SOn[VA extensionists. Al~o, three SODEVA staff and two 
Direction de la Conservalion des Sols et du Reboi~ement (DCSR) staff 
participated in a onrmonth study tour of agroforestry work in the United 
State';, which was coordinated by the contractor. Project personnel also 
profited from stateside training in information management and farming 
systems re~earch. 

1.2.3 Extension 

The project wa~ successful in reaching out to and working in a number of 
villages that. w(!re rnajr)r beneficiaries of the project's extension and 
tree-plilnlil1~1 activities. Included in these activities were woodlCJts, 
orchilrds, windbreaks, windrows, individuill plantings, ilnd live fencing. A 
complicating factor in village work was the unavaililbility of wlter and 
milteriills for well di~I~lin~1 and compost pit construction. 

1·2 
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1.2.4 Research 

Funds for adaptive research on soils and trees, which was to be conducted via 
collaborative workillg agreements, were u:ed for technical studies carried out 
by local Senegalese firms. 

1.2.5 Collclboratio~ 

During the life of PAFO~SF., collaboration was good between SODEVA, Dir~ction 
des Eaux et Forets (DEF), and the Peace Corps. However, Centre 
d'Entrainement aux Techniques A9ricoles' (CElAD's) dwindling budget from 
SODEVA and increasing work from the private sector hampered anticipated 
cooperation in developing and extending audiovisual techniques to 
village-level work. The planned collaboration of SODEVA and various research 
organizations did not take place as originally designed in the project. 

1.2.6 Soil and Water Conservation 

Soil and water conservation measures were not fully addressed because of 
problems with local contractors and limited ability to respond technically to 
this area of the project. 

1.2.7 Proj~ct Management 

Project ~anagemerlt proved to be the most challenging aspect of this pilot 
effort. Be:ause of the cooperative management mode--involving USAID, the 
contractor, and GOS--as well ar the direct procurement method used by USAID, 
administrative bottlenecks often contribllted to slow responses to project 
needs. The following factors contributed to this problem: 

• The project's small size and innovative nature. 

• The diversity of inpllts and outputs. 

• The involvement of six participating agencies. 

• The direct contracting mode of fina~ring project inputs. 

1.3 Lessons Derlvnd From Project 

The following is a li~t ot lessons learned from PAFOCSE. Section ~ provides 
detailed exp'anations of each lesson. 

• Thp. vallie of trees cannot be demonstrated only by planting them. 

• Tree protection is ~ good indicator of village acceptance and 
commitmrnt to differ2nt plantings and species. 

• Windbreak plantings and maintenance require a more sophisticated 
approach than that ernployed hy the project. 

• rencing with local material~ is very labor-intensive and is beset 
by several technical probl(~"lS that cdll into qllestion the lise of 
barbed-wire fencing rather than 10c(11 fencil1Cj materials. 

1·3 



IIJt'U'"'II .... J .... .., UJ ....... I I 

• Community dynamics and community-level property resource man.1(jC':npnt 
must be considered to avoid a top-down approach to p,'ojPct 
implementation. 

• Data collection and analysis methodology are cruLial to develoring 
projects based on village-level trials. 

• Successful soil conservation and regeneration activities require 
accurate data and innovative approaches, h(ll1ce suil ~tudies should 
precede project design. 

• Agroforestry is not a sufficient response to the protdcm of land 
degradation. 

• Improved management of Kad is needed. 

• The degraded status of the re~Jion's Oior soils needs to be 
addressed with solutions specific to tht~ problem. 

• Training of developmrnt cadres illl(j vi llauer~. should take place as 
early in the project life as pO';siblp so that l(l.Hninu~ can be 
reapp 1 i ed to the projec t. 

• Innovative projects f(!quire fi(lld·b.1~,('d rntlll.H)f'nlcnt and ~tr(laml ined 
administrative pl'ocedures. 

• Pilot projects require unique coordinating mechanisms. 

1·4 
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2. LESSONS LEARNED 

2.1 Background 

The pilot and experimental nature of the Projet de l' Ag oforesteri,e et du 
Conservation des Sols et des Eaux (PAF CSE) is well .. su1 ad to the forltlulation 
of lessons learned. The very reason for designing and 'mplementing the 
project was to extend and monitor techniques to arrest the environmental 
deterioration of the soil resource base of Sene9al's Groundnut Bastn (GNB). 
The results of the techniques that were employed haven formulated into a 
series of lessons that can be applied to future endeav s of this kind, both 
in Senegal and in other countries with similar environ~ental constraints and 
socioeconomic conditions. 

The lessons presented here represent the combined 10aro'"95 of PAFOCSE. 
gleaned from the evaluation team's review of the exten iv documentat!on 
produced by project personnel and from site visits to 'elect project vi" ges 
in December 1987. The le$sons emphasize the import nc of reversing tho 
decline of the natural resource base of rural S neg .1' GNB and of Ult1m t ly 
improving its agricultural base through vill ge-based 1nnov tion 1n 
resources management. 

Some of tho major lessons were dertved from we kness s n d sign or x culian 
that, to the pruject's credit, wore suff1ci nt1y docum "ted to allow th 
formulation of lesson; learned. Other 1 sons wor th r ult of ucc 5 
of the project in reach'"g its go 1$. 

2.2 Tho Lossons 

Lesson 1. The value of trees cannot b d 1110n' tr d only by 
plantl,ng them. 

A comb1n t10n of th follow1n 1 n 
comm1tm nt : 

• Sit vi sit by vill 

• Improv d due ton 1 'work. 

or 

ry to 11 ul 

to w 11 · 

In u r d. 
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Lesson 2. Tree protection is a good indicator of village acceptance 
and commitment to different plantings and species. 

Tree protection is perhaps the key to the ultimate success of village 
forestation efforts. No better indicator exists for measuring the relative 
acceptance of different plantings. Protection of various kinds must be 
continued for up to five years for most species. In projects where the 
villagers will be expected to use local resources to protect trees, the least 
popular tree plantings will be the least protected, as was true for the 
windbreaks (see Lesson 3). 

Lesson 3. Windbreak plantings and maintenance require a more 
sophisticated approach than that employed by the project. 

The windbreak intervention, envisioned in this project as a means to protect 
soils (that is, continuous, straight double rows of trees; one to two 
kilometers long; and perpendicular to the prevail'ing dry season winds), did 
not produce its desired result. Windbreaks were poorly protected in most 
villages, as evidenced by survival rates and project reports. Of all the 
tree plantings, windbreaks fared the worse. 

Unless durable fencing is provided and windbreak configurations are devised 
that are acceptable to landowners and to the customary movement of herd and 
domestic livestock, windbreaks are not likely to succeed. Even with more 
durable fence protection, windbreaks will compete for water with other plant 
growth. These disadvantages must be squarely faced and analyzed in terms of 
costs and benefits to villagers in the short term and in terms of appropriate 
compensation. 

The investment in labor and local materials to create an effective fence for 
village-level tree plantings can be enormous. The monetary cost of the labor 
can exceed the cost of barbwire fencing. At an estimated fifty person-days 
per one hundred meters (a medium estimate based on the project's SONEO 
study), a total of one thousand person-days would be required to erect 
protection for a kilometer of windbreak. This is a tremendous investment for 
a village with only 100 to 150 able workers and a scarcity of local 
materials. Given this situation, villages will tend to assign priority use 
of local materials to trees deemed more valuable, such as individual fruit 
trees or more efficiently protected woodlots. 

Lesson 4. Fencing with local materials is very labor-intensive and 
1s beset by overal technical problems that call into qUestion the use 
of b rbod-wiro f nctng rather than local fencing materials. 

Whon Kads 3r~ tho only source in most vil1agos of thorny branches needed to 
roinforce ' I hodgo o'f Euphorbia, conflicting results can ensue. The use 
of K d m y r ult in xco sivo pruning of treo crowns, to tho detriment of 
oil productivity. Al 0, omo spec10s used for living hodges can extract 

large amounts of w t r from tho soi l and thereby compete w1th the trees they 
ra uppo d to prot ct for so11 wat r. Doad branchos woven into fences can 
ttr ct t rm1t which ubs qu ntly ttack the young trOUt 
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Lesson 5. local ingenuity is a source of innovations that should be 
employed. 

It is important to analyze and lmprove on existing low-cost techniques 
developed locally. For instance, some farmers planted cassava barriers 
around their Prosopis seedlings that bordered a path and field edge, 
effectively discouraging herders from allowing their cattle to browse on the 
young plants. The discovery by cattle herders that cassava leaves make their 
cattle sick guarantees the protection of cassava plants, which have a growing 
cycle of twelve to eighteen months. Ca5~ava plants are the cnly food crop 
still growing en the land during and after the traditional harvest seuson 
when herd cattle enter the region to forage on crop residup.s, damaging or 
eating young trees not well protected. 

lesson 6. Data collection and analysis for village-level 
regeneration trials must be well planned and executed for testing various 
behavioral hypotheses as well as technical ones. 

Although the various interventions promoted through Societe de Developpement 
et Vulgdrlsation Agricole (SODEVA) by the project in the sixty-three villages 
were not designed as trials or ~pplied research, a general lesson emerges 
concerning data collection and analysis, and related design. 

The project was a de facto experiment in the sense that it attempt~d to 
introduce the same technical package in sixty-three similar-sized viliages. 
It was possible to observe differences in the acceptance of the various 
interventions and their successes. Ilowever, data collection and analysis 
methods fell short in capitalizing fully on this opportunity. Thus, while 
data were collected on the survival rate of various plantings, as well as the 
proximate causes of failure (that is, cattle damage, termites, for instance), 
the role played by individllals or entire villages was neither analyzed 
comparatively nor considered objectively. An opportun~ty was missed to 
explore the individual and collective behavioral dimension of 
lard-regeneration innovations and technologies. 

lhe role of pilot PI'oj(lcts is crucial in testing interventions that are 
considered for 'Jf!rl(ll';11il!~d diffusion. t1ass or national campaigns are a 
common de'lice u~ed in the promotion of new technnlogies in Senegal, and other 
African countries, ilnd may be the only way to quickly promote innovations 
that iJre tr1chnlcally fll'(CSsary for environmental restoration (for example 
composting, a~lroforr.~)try, improved wood-burning stoves). However, mass 
campaign~) should be bcl$ed on empirical knowledge of the suitability and 
acceptability of the t(,chnologies to be promoted, as well as their technical 
validity In the rural rnilieu. 

lesson 7. COIIHlIlllli Iy dYllalllic~ ilnd community-level common property 
re~ourc(l llIilnilljPlli('nl Illll'.l be cow. id!'rcd to avoid a top-down approach to 
project Illil/b'III('n! ill ion. 

This is ''',PPClillly irllp()rt.lllt whf'n' the coop!'l'ation of entire communities is 
involved. 5;\111'11;111 villilCJf>~. t.rilditionally manage gr.lIlng and fuelwood 
r(!sourc:e~., anti w;Jt PI' r(".lIllreps. lhe degree of cOfllmunl ty cooperation 1n these 
triHlitl(lIl.11 "r(lil~. I'. iI npCl·~.~;ary additional variahlo to the technical and 
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economic factors usually considered in the design of field trials. 
Consequently, pilot projects involving a number of villages are needed to 
test approaches entailing total village involvement. 

Lesson 8. Data collection and analysis methodology are crucial to 
developing projects based on vil~age-level trials. 

Trials of a given int~rvention aimed at village-level land regeneration, 
undertaken in multiple communities, require well-planned data collection and 
analysis methodology. Behavioral aspects related to the adoption and 
adaptation of innovations are involved, in addition to technical factors 
related to the management of trees, soils, and soil-enhancing techniques. To 
provide this kind and quality of data, sophisticated data recoding and 
manipulation is needed. Computer-assisted data storage and analysis could be 
used to test hypotheses and compare variables among the different 
communities. Also, comparative baseline studies of the communities and their 
environments will be needed to make possible the formulation of working 
hypothe3es to be tested. 

Lesson 9. Successful soil conservation and regeneration activities 
require accurate data and innovative approaches, hence soil studies 
should precede project design. 

~hen developing projects that focus on interventions aimed at reversing land 
degradation or conserving soils, data on the soils should precede project 
design. Baseline soil studies that establish the extent and nature of land 
degradation are a necessary point of departure for determining the 
interventions and activities needed to regenerate degraded agro-ecosystems. 

Soil conservation and regeneration innovations also require a different 
extension approach. Although runoff erosion control can yield immediate and 
perceptible benefits when extremely degraded soils are the problem and wind 
erosion as opposed to water erosion is present, benefits from required 
interventions may be delayed for years. 

Demonstration fields can be used in selected villa~es to test and show the 
benefi ts of --

• Soil and water management measures such as runoff control ridges or 
ditches, micro catchments, deep plowing, postharvest plowing, and 
tied ridges . 

• Fertility-enhancing measures such as the application of lime, rock 
phosphate, and compost. 

Lesson 10. Agroforestry is not a sufficient response to the problem 
of land degradation. 

Agroforestry--the association of multiple-purpose trees with crop!:--will not 
solve the immediate problems of land desradation in the region or other 
degraded areas in the Sahelo-Sudanian belt. There will be at least a 
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ten-year period before trees protected or planted by the villagers will yield 
significant soil-enriching benefits and fodder. 

Integrated activities, such as local nursery development, stove construction, 
and composting are relevant and useful in a more global approach to the land 
degradation problem. Until benefits are evident, all plantings will requil'e 
protection, and all except Kad will compete for crop land. Studies on 
land-use constraints, farming habits, and community management and ownership 
practices should provide information that can be helpful in planning longer 
term solutions to the problem. 

Lesson 11. Improved management of Kad is needed. 

The Acacia albida, or Kad, was declared the patron tree of the 1988 
national forestation campaign by President Diouf and will be a prominent 
species in the USAIO-financed Senegal Reforestation Project (685-0283). 
However, PAFOCSE's experience with this species indicates that a more 
thoughtful and technically appropriate management approach is needed. 

The legal status of the Kad as an officially protected tree should be 
refined. A management approach consistent with the law, which permits limb 
cutting but not felling of Kads, is needed if this multipurpose tree is to be 
a key element in intensified land use in the region. Excessive pruning, 
especially of very large limbs, is detrimental, but the removal of small 
branches ;s not. Old trees no longer producing pods or good foliage probably 
should be felled to make way for regeneration. 

In the future, account must be made of these factors and the uses of the 
Kad. Cooperation among landowners, those with usufruct of the trees, and 
herders is needed to manage the multiple uses of this valuable species. 

Lesson 12. The degraded status of the region's Dior soils needs to 
bn addressed with solutions specific to the problem. 

Soils surveys have confirmed the generally recognized degraded state of the 
nior soils. Wind erosion is one of many processes causing degradation. More 
than conservation is needed in this situation. Restoration of productivity 
potential is needed. 

Acidity; low-cation-exchange capacity; low levels of organic matter; low 
available /lOsporus; low levels of nitrogen and of exchangeable calcium, 
magnesium, and potassium; and high density were found in the dominant Dior 
soils. Increasing organic-matter levels in the soils is key to reversing 
this condition. Higher levels of organic matter serve to increase 
cation-exchange capacity, reduce acidity, and make the soils more porous and 
more stable. However, soil acidity and low available phosphorus will need to 
be corrected, initially, to grow the additional biomass in the form of 
stalks, vines, and roots that will build up soil organic matter. Acidity 
inhibits plant growth and nutrient availability; lack of phosphorus as well 
as high density inhibit root growth. 

Practical experimentation is needed to find a strategy for correcting the 
worst soil problems, thereby reversing soil degradation. The addition of 
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p2rtially acidulated rock phosphate or even raw rock phosphate and of 
powdered limestone--deposits of both exist in Senegal--could overcome the 
initial barrier to greater plant growth. (The Centre National de Recherches 
Agricoles (CNRA) already has done work along these lines.) Instead of entire 
fields, parts of fie1ds could be treated in a mini-fallowing rotation that 
suits the purposes of demonstration and addresses tht difficulty of removing 
too much land from food production. 

Lesson 13. Training of development cadres and villagers should take 
place as early in the project life as possible so that learnings can be 
reapplied to the project. 

Development projects should be designed to implement training events in their 
early stages. In this way, the participants can apply their learnings 
directly to the project, thu~ furthering project goals and benefiting their 
fellow workers and village-level collaborators. 

Lesson 14. Innovative projects require field-based management and 
streaml ined admin:strative procedures. 

Small pilot projects involving village-level work are best managed if close 
as possible to the place of project implementation. A regional or local 
management unit is a practical way of ensuring rapid and responsive 
management turnaround time on project procurement. USAID's financial and 
contractual administrative procedures are best suited to large projects wi~h 
multiple sectors. They are often too complicated to fulfill the demands of 
innovative projects requiring coordination of authority and small, timely 
cash disbursements. Control of these kinds of projects should be ideally 
dr:centralized and given to the project i~plementators. It is not recommended 
that USAID use the direct-purchase method for needed inputs for such 
projects, but rather consider hiring a contractor for input administration. 

Lesson 15. Pilot projects require unique coordinating mechanisms. 

Experimental or pilot projects such as PAFOCSE, which involve the 
coordination of various government agencies and disciplines, require a 
permanent coordinating and planning entity, such as a technical secretariat, 
and autonomy in applied research. 

A technical secretariat could be empowered to ensure coordination, propose 
and approve various actions, undertake its own studies, and conduct 
monitoring or data analysis activities that are unique to an innovative 
project. However, this secretariat should exist only as long as the pilot 
effort and its ultimate ext~n~ion (if there is an extension) into a larger 
program. 

Applied research and Village-level trials in agro-ecosystem regeneration and 
conservation involve a diversity of institutions and skills and new ways of 
posing research and survey questions. A unique or special re~earch program 
associated with the project effort Lan be used to successfully overcome 
inertia arid interinstitutional friction, and the distortions in counterpart 
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contributions caused by weak core funding for the necessary research efforts, 
as was the case in PAFOCSE. 

In projects where applied research is essential to arriving at certain 
results, a specially funded and organized program of applied r~search could 
provide the needed freedom to address the physical, environmental, apd 
socioeconomic variables at the village level. Such a program would allow 
needed flexibility by offering financial and logistical autonomy, while 
drawing intellectual resources from the research agencies to be involved. 
Later, orgdnizational and programming skills could be exported back to the 
pnrent agencies or, alternatively, used as the core of a new institutional 
effort. 
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3. PROJECT BACKGROUND 

3.1 Introduction 

The Projet de l' Agroforesterie et du COllservation des Sols et des Eaux 
(PAFOCSE) grew out of a mounting concern and awareness on behalf of both the 
Government of Senegal (GOS) and USAID/Dakar for the deterioration of the 
agricultural resource base of the Groundnut Basin (GNB) of Senegal. This 
2-million-hectare area of mixed grain and peanut farms, located in West 
Central Senegal, has traditionally supplied Senegal's primary export of 
peanut oil for many years. However, as areas under cultivation have expanded 
at the expense of fallows, infield trees and crop residues have been 
increasingly explo~ted for fuel and fodder. The resulting degradation of 
soils and vegetative cover has been exacerbated and accelerated by a number 
of low rainfall years and drought conditions. 

3.2 Previous Research and Development Work 011 Degradation 

The problem, defined sinc~ the onset of the drought in 1968 as 
desertification, has concerned the government and the international community 
for some years. In 1980, USAID/Dakar included environmental rehabilitation 
of the southern hal f of the Grm in its Country Development Strategy 
Statement. 

Initially seen a~ the result of tree loss to woodcutters, degradation was 
countered with projects to increase fuelwcod supplies by means of either 
large plantations or small village fuelwood plantations. Donors supported 
research in ~oil fertility maintenance and agroclimatology and provided 
funding for adaptive vl11age-levrl research on a number of land regenerating 
sulutions, planned and executed jointly with GOS inst;tutions 

Forestry rl.l<)earch had also received modest support, but important reslllts 
were accllrnulatin~l in the 3reas of multispecies trials, windbreak 
configurations, intercroppinq. herbicide use in weed suppression, open-root 
planting, and the soil -moisture regime under new plantations, as opposed to 
ndtural forests. 

Village-level community forf'~)try projects in the Thies-Diourbel region in the 
early 19805 had experienced lirnitpej :;ucce5~) in social forestry and 
agroforestry tr~chniqll(ls. flmonq thr> more important lessons learned from these 
and other proj(lct experipncc5 were·-

• L. and () II 0 r 1.1 ~I (! ~ i nIh i (l " and [) I () U r bel ~) (> ve r ely 1 I rn Itt he b lock 
plant ilt i on approach . 

• Vill;I~W n'Jr"I'rI!!~ arl' very eff()(tivC' in ~JPneral, but poor quality 
~JI'ollndwilt('r (too salty) found In ~)om(l places may jeopardize 
germindtlon of certain species. 
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• Protection of planted trees or natural regeneration of Acacia 
a7bida (Kad), for example, is a difficult issue because of lack of 
suitable materials. 

3.3 The Cereals" Project Evaluation and Review 

As USAID's Senegal Cereals Production II project was nearing its 1984 project 
authorization completion daLe (PACD) with mixed results, a general agreement 
was being articulated by an ad hoc intergflvernmental committee regarding the 
need for a coordinated approach to solve land degrada~ion in the GNB. The 
committee's evaluation report recommended a two-year extension to the Cereals 
II project to continue and upgrade off-station research on soil conservation 
and regeneration, to support planting and regeneration of Kad, and to 
undertake a baseline study for soil conservation and regeneration. The 
committee also lecommended activities in support of womell and the further 
development uf the audiovisual center in Pout. 

Shortly thereafter, in April 1984, USAID reqJested a two-person team to 
reconnoiter the GNB and develop recommendations addressing the soil 
degradation problem. The team's report (Weber anj Majors, 1984) recommended 
the fo 11 owi ng: 

• Concentrate actions in Thies and Diourbel. 

• Extend the Cereals II project to accomplish soil and forest 
conservation work. 

• Establish a mechanism for effective interagency (oordination. 

• Develop improved experimental procedures for implementdtion by the 
Institut Scnegalais de Recherches Agricol~s (ISRA) and the Societe de 
Developpemcnt et Vulgarisation Agricole (';ODEVA). 

• Provide central izalion of Gfm documentation and maps. 

• Conduct on-farm agroforestry, especially with Kad. 

• Provide research alld demonstrations on windbreaks. 

• Foster adjw,tmcnt of forestry species to conditions and end uses, 
and de -(1 In p II a s i l e rue J I y P t usc cJ In cJ d u 1 en 5 ,. S • 

• Provide protection of natural woodlands. 

• Provide training of forestry agents. 

• Dcm()n~,tratt' f'xpf'riJllf'ntal n~slllts with compost1ng. 

• Conduct ollfcllm l'f",(lilrch and d(!monstrat1c,n on various l"Iethods of 
5011 (oll'.l'rvrltion. 

• Improvl' ('/II'II',lon \'lOrk. 
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• Develop audiovisual programs . 

• Improve regional-level interagency coordination to accomplish the 
above. 

Their recommendations set the stage for the design of the Cereals II prnject 
extension, PAFOCSE. 

3.4 The PAFOCSE Evaluation 

The purpose of the PAFOCSE final evaluation is to measure the impact and 
progress of the project in achieving project objectives and to synthesize the 
extensive documentation produced by the project. This evaluation has two 
m~jor purposes: assessment and synthesis. The assessment looks carefully at 
the human, political, and environmental backdrop for the project; reviews 
project design; summarizes implementation strategies; and assesses the 
achievement of project outputs. The synthesis looks carefully at the wedlth 
of documents produced immediately before and during PAFOCSE to derive the 
relevant information. 

The output of this evaluation report is a series of lessons learned 
(presented in detail in Section 2). These lessons are based on the specific 
findings of the evaluation--combining the information gathered by the 
evaluation ~eam in interviews, site visits, and document review. The lessons 
are presented in a form designed to make them applicable on an agencywide 
basis, useful in guiding USAID in the design and implementation of future 
natural resource projects in Senegal and elsewhere. Annex A contains the 
evaluation's methodology, schedule, and list of intervie\wes. 
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4. PROJECT SETTING 

The Thies and Diourbel administrative regions where PAFOCSE was carried out 
are situated in the middle portion of the GNB, to the east of Dakar (see map 
in Annex B). With the excepLion of low limestone outcrops in a few places in 
the westernmo~t portion of Thies, the landscape ;s gently rolling to flat and 
the elevation ;s near sea level. 

The region occurs within the semiarid tropics, the Sahelo-Sudanian West 
African climatic lone. The seasons are typified by a long dry period from 
November to June, followed by a rainy season of erratic rainfall. Average 
annual rainfall in the region has been in the range of 420 to 440 
millimeters. Rainfall intensity is not great, hence erosivity caused by 
rainfall is not high. However, soils are totally bare at the moment of first 
rains and this, combined with the soils' lack of a stable surface structure, 
can result in quick sealing by raindrop impact and surface runoff. Annual 
average temperatures range from 190 C to 350 C. 

"Leached Ferruginous soils" is the accepted designation for the region's 
soils, typical of those found throughout the West African Sahelo-Sudanian and 
Sudanian lones. Locally, they are called either "Oior," predominantly sandy 
soils, or "Oek," soils with somewhat higher clay content. Over the years, 
cultivation and the 105s of organic-matter restoration, caused by the 
disappearance of fallows, have made these soils relatively infertile and 
unproductive. However, Dior soils near Kad trees and soils that are heavily 
manured and devoted exclusively to millet for housellold consumption have 
retained their productivity. In general, Oek soils have higher organic 
matter and clay content and are less acidic, therefore more productive. 

This is a region of many r,rnall seltlpf11ents, averaging 250 to 300 people. and 
high population dt·n~;ity. now exceeding 100 p(~nons per square kilometer. 
Bushy fallow', and p('rr.1an(·nt (Jrilling re~crV(l~ are no 10n~,JC'r seen. Continuous 
,'otation of millf't and pparlllt'. i~ tllI~ dor':inallt land ll~e. with cm/peas. corn. 
and nWlior ~.ol!:l'tinj(~'; 9rown. Yi('ld'. fluctuate cOrl'.id!'r.1bly in parallel with 
rainfall but hav£> bp(,l. dl:clininq a~. ~.oll productivity h.I~, dropped. In rpC('nt 
years. vill.vJP woodlots ,)nll impr()v,~d woud·IHlrnin<j ';tovr", h;,ve her'lI actively 
promotc'd in tid', rflqiofl. VilLHJ{' Tlllr'.l'ri(·'. (MI ',Oflll·til1l(l', 1)(1 ';{l('n. MId 
lrriljiltl'd V(IIJI~t.!ll1{'~. UP oft(11I "d<1('d to tlHI (·rl(lo~.(ld ll11rH·ri(~!.. 
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5. THE CEREALS II PROJECT EXTENSION··PAFOCSE --

The Cereals II project extension ultimately came to be called the 
"Agroforestry Pilot Project," or "Projet de l' Agroforesterie et du 
Conservation des Sols et des Eaux," referred to as "PAFOCSL" The project 
was conceived of as an experimental or pilot program that would extend and 
monitor agroforestry plantings at the village level, as well as conduct 
adaptive research and support training in agroforestry and in the use of 
audiovisual techniques in extension. 

PAFOCSE was financed with a $1.5-mi11ion residual from the $7.7-mi11ion 
Senegal Cereals Production II project and was to be undertaken from January 
1985 (when the project paper supplement (PPS) was approved) through December 
1987. 

The Cereals II project purpose was retained, but the objective was modified 
to focus on arresting the environmental deterioration of the soil resource 
base specifically through--

• Agroforestry activities in sixty villages. 

• Adaptive research on agroforestry techniques. 

• Studies of environmental degradation, village reactions, 
interagency coordination, and the technical and economic feasibility 
of various interventions. 

In the villages, woodlots and windbreak plantings were to be the major 
interventions, with attention to survival of plantings influenced by 
maintenance rather than number of hectares or trees planted. Costs of 
fencing alternatives were to be determined. Well drilling or improvement in 
a few selected villages with nurseries was foreseen. 

Trees were to be provided, but subsidization did not extend to fruit tree 
species, which were to be sold at cost and produced by private nurseries. 

Off-station research conducted by Centre National de Recherches Agricoles 
(CNRA) and Centre National de Recherches Forestieres (CNRF) (later retitled 
Direction des Recherches sur 1es Produr~ions Forestieres (DRPF)) was 
foreseen, but its design was left to suusequent annual planning. 

Short-term training in agroforestry program management was to be provided to 
personnel from SODEVA, ISRA, and Direction des Eaux et Forets (DEF). SODEVA 
staff were to be trnined in audiovisual equipment us~ge as well. 

One long-term technical advisor for program coordination and ten months of 
short-term consu1tancies were stipulated. 

Project input procurement was handled as shown in Annex C. 
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6. RROJECT DESIGN 

The supplement to the Cereals II project was designed in late 1984 and 
finalized in January 1985. PAFOCSE was conceived of as an experimental 
program for arresting environmental deterioration of the soil resource base 
in the GNB, with emphasis on agroforestry and soil conservation techniques. 

• Three objectives were set forth: 

• 

• 

• 

• 

Objective 1. Initiate a series of agroforestry activities in sixty 
villages in the Thies and Diourbe1 region to--

a. Reintroduce trees in the production system. 

b. Demonstrate the role and importance of tree planting in 
maintaining soil productivity; in satisfying the needs of 
villagers for fue1wood, construction materials, and livestock and 
human food; and in improving farm revenue. 

c. In connection with forestry, demonstrata the beneficial use of 
agricultural subproducts in the farming system (that is, compost, 
animal waste, livestock fodder). 

Objective 2. Test and validate agroforestry techniques by conducting 
adaptive research of tree species, plantation techniques, animal waste 
use, and crop residue. 

Objective 3. Obtain adequate information on the degree of 
environmental degradation, the interest of villagers, and procedures for 
effective action on the part of Senegalese agencies in project 
implementation; obtain information on the technical and economic 
feasibility of project interventions to permit the elaboration of a 
long-term, large-scale agroforestry project. 

Objective 1.a was a reaffirmation of the important role that trees should 
play in a heavily farmed and delicate agroclimatic zone, in which the GNB 
lies. However, given the soil conditions 1n the GNB, an even stronger 

• statement could have been made, such as "fostering the protection and 
regeneration of Kad 1n farmers' fields." Research in Senegal corroborates 
field evidence that there is no other tree in the region's landscape as 
important to the agricultural production system. Reintroduction seems to 
have disposed the project to distribute Kad seedlings when natural 
regeneration could be stressed as a surer way to increase this species. 

• Kads are still very much part of the agricultural landscape, although their 
density in fields has been much reduced from previous times; and crowns have 
been severely pruned to the point that their soil-enriching potentials are 
not realized. 

• Objective l.b was an attempt to underline the project's need to link the 
long-term benefits of trees with the immediate activity of planting. 
However, such benefits are not easily demonstrable by the mere planting of a 
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tree. This reality is clearly shown in the economic analysis of the PPS. In 
the analysis, maximum soil-enhancing benefits of Kads are computed from the 
twentieth to the fortieth year after their planting. This fact made it 
difficult to get villagers, participating in the project, to plant and 
protect windbreaks. Weber and Majors, who had foreseen this dif icu1ty, 
recommended research to find way to increase the social and techrica1 
viability of windbreaks. 

Nevertheless, the design for the extension work input included the only 
realistic way that demonstration could be achieved, namely by organlzing 
visits to other villages where similar activities are well established. This 
activity was begun in ~ limited number of villages, with village project 
committee members exchanging information with members in other villages. 

Objective 2 is actually a formulation of the experimental component of 
PAFOCSE in that it links all experimental work to the validation of 
agroforestry techniques. As stated, it presumes, for example, a connection 
between the use of animal wastes and crop residues and the validation of 
agroforestry techniques. However, a straightforward research problem does 
not easily emerge from this statement. The listing in the PPS of poss1 1e 
topics to be carried out by means of joint adaptive research between ISRA and 
SODEVA was more clearly stated, at least in relation to Objective 2: 

• Soils analysis to asses~ the level of soil fertility and 
degradation. 

• Fertilizer trials comparing different combinations of chemical and 
organic (that is, animal waste, compost) fertilizer. 

• Trials of different tree species in a variety of ecological zones. 

• Evaluation of the acceptability by villagers of various species for 
fue1wood and construction materials. 

• Evaluation of various types of fencing (1 'lYing fences, local 
materials) for performance, cost, and acceptability. 

• Evaluation of nitrogen-fixing tree species and inoculum on crop 
yields. 

• Assessment of various planting arrangements for windbreaks. 

Objective 3 sought to capture the project's experiences through studies that 
would guide subsequent formulation of a long-term, largo-scale agroforestry 

• project. In fact, this objective reveal s a bias for agroforestry phnt1nt)s 
as the preferred technical response to environnmental degradation 1n the 
GNB. It also explains the importanco given to agroforestry plantings tn th 
first two objectives and explains tho docision to hav t chnical asst tanc 
provided by a foro stor rather than soil conservation oxport or agronomist. 

• Tho project's outputs worp ca t 1n quantitative terms 5 hown in Table 6-1. 

• 6·2 I 



• 

• 

• 

• 

• 

• 

LABAT"ANDERSON 

Table 6-1 

Estimated Project Outputs 

Item 1985/86 1986/87 1987/88 Total 

Village Woodlotsa 30 20 10 60 

Windbreaksb 30 50 30 100 

Kad {hectares)c 600 1,000 1.200 ,2,,800 

Compos,t Pits 10 12 8 30 

aEst1mated average of one hectare por village. 

bEsttmated two ltne~ of windbreaks per village approx1m tely two thousand 
meters to length. These figures come from the PPS. 

cThis acton includes protecting existing K-d and pl.nt1ng additional ones 
to achieve optimum density p~r hectare. SODEVA w1111tst h ct r plant d 
and hectar~s protected in its titus r ports. 
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7. PROJECT IMPLEMENTATION 

7.1 Project Elements 

PAFOCSE officiallj' started on March 31, 1985, in accordance with Amendment 
No.4 to the Cereals II project. Annex D displays a chart highlighting the 
chronology of significant project events, including startup actions 
concerning the satisfaction of conditions precedent and release of initial 
funding. 

As called for in the conditions precedent, SODEVA made three formal 
agreements with--

• ISRA's CNRF for forestry and soil s research and related technical 
advisory services. 

• The Direction des Eaux et Forets et Chasse (DEFC) of the Ministry 
for the Protection of Nature for the provision of technical 
assistance and plants. 

• The U.S. Peace Corps for the assignment of four forester volunteers 
to the project area (two in Sept~mber 1985 and two in September 
1986). 

These agreements ~ere made and signed on March 31, 1985, when the project 
began, thereby satisfying the conditions precedent concerning collaborating 
entities at the earliest poss ible moment. The protocols with CNRF and DEF 
provided for an advance of FCFA 5 million and FCFA 2 million, respectively. 

USAID also re u1red the hiring and assignment of a full-time project 
coordinator and a full -t ime project ccountant in SODEVA. 

The first project implementat ion lotter (PIL) authorizing the release of 
financing for July 1985 through March 1986 wa~ signed on October 3, 1985, and 
the funds were provided by SOD EVA 1n J nuary 1986. Consoquently, all 
activities in the 1985 growing season wero funded entirely by SODEVA, CNRF, 
and DEF. The fir st PIL did not provide funds for r arch, however. 

7.1.1 SODEVA/ISRA Agroomont 

fh1s agreement st1pul t d th t ISRA would· · 

• Deignate a r pr nt t1v r arch r to th proj ct . 

• Design troo-pl nling trial nd oil ud1 

• Conduct trh1 tn six 0.( lho hly v111 g • 

• Prov1d 
nd p rt 

nd ollow-up monitoring of tr1 1 • 

• D v lop 
a on. 
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SODEVA was obligated to coordinate the project, elicit village ideas 
regarding research problems, evaluate site trial results, and expedite 
project financing. 

An initial on-station research design at Thienaba provided for the testing 
of various windbreak configurations with two Australian acacias, Acacia 
holosericea and Acacia 7inarioides, on Dek soils. 

An FCFA 5-mi1lion advance was to be made, and subsequent payments were to 
be made on the basis of vouchers presented by ISRA to SODEVA, which was 
responsible for approving the work done and for billing USAID following 
USAID guidelines. USAID was to pay ISRA directly. 

ISRA eventually received the advance in 1986 but subsequently fell into 
disagreement with USAID over the need for a vehicle to carry out research 
and monitoring tasks in the project villages. The project design excluded 
the provision of vehicles. The disagreement was never settled to the 
satisfaction of the two parties, and, in March 1987, ISRA withdrew its 
participation in the project. 

7.1.2 SODEV AlDEF Agreement 

This agreement stipulated that DEF would--

• Designate a project representative. 

• Provide technical assistance in the project lone. 

• Develop a work program with SODEVA for each planting season. 

• Provide seedlings to the project. 

• Train farmers. 

• Participate in meetings, provide quarterly reports, and manage 
project monies provided in advance. 

SODEVA undertook to --

• Present a provisional work program to DEF and a list of needed 
seedlings, no later than April each year. 

• Direct and coordinate activities. 

• Conduct extension work. 

• Expedite financial processes. 

An FCFA 2-m1llion advance to DEF was requested, with replenishments based 
on costs incurred . DEF's contribution was relatively successful, as plants 
were obtained at tho regional level from DEF nurserips and a DEF technician 
was aSSigned to oach regional team to provido toehnical assistance. DEF 
agents, however, were not successful in assisting SOOEVA in extension work, 
as 0 few DEFgont havo recoived training in this aroa . 
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7.1.3 SODEV A/Peace Corps Agreement 

The project design called for Peace Corps to provide four agroforestry 
Peace Corps Volunteers (PCVs), two in September 1985 and two in September 
1986, as well as a liaison between the volunteers and SODEVA. During the 
life of the pilot project, there was actually a total of five PCVs, who 
were assigned to SODEVA to work at the village level as advisors to the 
village manage~3nt committee. Technically, they were counterparts to the 
consei11eurs agrico1es (CAs), specifically for reforestation activities. 

The pevs each contributed to the village plantings and nursery work. Most 
did stove construction. Gardens were marginally successful because of the 
lack of water. This was the mdjor issue that faced the rcvs and caused 
limited success in their ability to expand tree-planting activities. 
Despite this problem, some pevs were able to obtain donor funding from 
outside sources to assist their village of assignment in digging or 
deepen i ng we 11 s . 

The Associate Peace Corps Director for Forestry was a member of the 
coordinating body of the project at the national level and participated in 
regular m~etings and joint site visits to project villages. 

7.1.4 Technical Assistance 

A contract was made with the International Science and Technology Institute 
(ISTI), at the time an 8(a) firm in Washington, D.C., to provide 10ng- and 
short-term technical assistance. ISTI provided a long-term forestry 
advisor on a two-year contract in September 1985. This technical 
assistance (TA) advisor had a degree in forestry and had in-depth knowledge 
of Sahel ian forestry, having taught three years at a Sahe1ian school for 
forestry technicians in Burkina Faso. ISTI also was to supply the ten 
person-months of short-term technical assistance. 

The arcomplishments of the project, particularly the successful plantings, 
were due in large part to the important role that the TA advisor played in 
the project. Despite the numerous projrct bottlenecks, interagency 
coordination problems, and administrative delays, the advisor was able to 
help keep the project on schedule and maintain open and postive 
communication links with project collaborators. 

7.1.5 SODEVA Siaff Assignment 

lhe initial project director was replaced late in the second year of the 
project. Regional agents, Responsable Regional de Reboisement (RR), were 
assigned by SOD[VA for both lhies and Diourbel. RHs were to work full time 
in coordinatin~l the ac:tivities of the local SODEVA agents--the CAs--in 
their re~lion and collaborate directly with the TA advisor. Thirty-four CAs 
were initially attached to the project; their number eventually increased 
to mort:' than forty. 
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7.2 Project Management 

7.2.1 Management Structure 

The project's technical and financial management was distributed among 
USAID, the TA forestry advisor, and the SODEVA P~FOCSE director. 
Leadership for planning and coordinating the project's yearly activities, 
including research, rested with the SOD EVA PAFOCSE director, while 
technical coordination of forestry inputs and village operations was 
largely carried out by the TA forester. The project design team had 
expected that the TA forester also would facilitate interagency 
coordination. However, this turned out to be a difficult task, one that 
was not within his malldate or scope of work, and realistically would have 
only been possible had he held approval authority for project finances 
related to ISRA's participation. 

In USAID/Dakar, project management was under the assistant Agricultural 
Development Officer with the bulk of the work being performed by an 
assistant project manager, familiar with natural resource projects and 
rural Senegal. lISAID also undertook direct financial management of many of 
the project inputs: seedlings production, vehicle maintenance, well 
drilling and improvement, research, and document procurement. All of these 
were handled as purchase orders; some were put out for competitive bids, 
and most were implemented by Project Implementation Orders for Commodities. 

USAID staff on this project took limited advantage of the agency's 
technical resources, using the resources of USDA's Forestry Support Program 
to help organize some short-term training in the United States. Other 
possibilities, as the USAID Science and Technology office in Washington, 
remained untapped during the project. The ten months of short-term 
technical assistance provided for in the design and budget were used for 
some short-term training and the rest was used to purchase the services of 
Senegalese consultants who provided soil, village attitude, and 
silvicultural surveys. 

7.2.2 USAID Management 

Financial and contractual management of inputs within USAID resulted in a 
number of key delays in project implementation. Both contracting and 
financial matters tended to be subject to the management priorities of 
USAIO's overall program and larger projects, not necessarily the priorities 
of PAFOCSE. The inevitable consequence was delays in the consummation of 
contracts and the disburs~ment of funds. These delays proved crucial for 
seasonal work. such as nursery work and research with trees and crops. 

A nllmber of important field trips ilnd meetin~l(> contrihuted positively to 
successful project management: 

• Internal review i1nd crit iqllP of the 1985 5ea~)on by the SOOEVA 
field staff at the Centre d' lntrainement aux Techniques Agricolcs 
(CETAD" March 1986. 
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• Field visit for project field staff to the Podor "Projet 
Gonakie," May 1986. 

• Group visits by CAs to participating villages by prefecture to 
compare results and exchange ideas among CAs and with 
villagers--June-July 1986. 

• A technical field visit made by ~ODEVA RRs and DEF agents working 
with the project to the Ziguinchor "Projet de Promotion and 
Protection des Forets du Sud," November 1387. 

Visits to similar projects in other Sahel ian countries were planned for 
1987 but did not take place because of scheduling problems. 

7.2.3 SOD EVA Management 

The project's technical and financial management within SODEVA was prone to 
problems and proved to be less than ideal for this kind of activity. The 
disbursement of monies from the project's SODEVA account had to be approved 
by SODEVA's direct1r, a process prone to delays and not one that would 
prevent accounting irregularities. 

The project's full-time director was supervised by the overall Director 
General of the agency and was based in Dakar, not in the GNB, while the 
contracted TA forester was based in Thies. This resulted in a physical 
distance that translated into loss of valuable time in project 
implementation all~ Jelays in project decision making and communication. 

Lines of authority within SOD EVA tended to create ambiguity and resulted 
practically in two bosses for the field-based agents, the RRs and CAs, 
working with PAFOCSE. The PAFOCSE project director located in Dakar was 
one superior and the regional SOD EVA chiefs the other. CAs were promoting 
more than one innovation, each sponsored by a different project, with 
performance conditions associated with each project. Their approach with 
regard to the various inputs for each village, including the agroforestry 
input, tended therefore to be top down. This performance-oriented 
management mentality is reflected in the initial and subsequent approaches 
taken in promoting the project. 

The top-down approach had two consequences that i nfl ucnced the stated 
experimental philosophy of the project and the emphasis on demonstrations. 
Technically, a top-down approach was employed by insisting on a certain 
tree-planting formula for every village. Villages were expected to plant a 
minimllm number of trees in a predetermined fashion. Since tree plantir,g 
was not a top priority in the villages (and millet grinders, gardens, 
animal-raisinq projects, and wells and water slIpply were priorities), the 
promise of well irnprovernC'llts wa~. 1I~.ed in the early stages of the project as 
a way 0 f p n ( () I It" iI ~I i n g v i 1 IiIlJ e f! nth II ~ i a ~) man d par ti c i p a ti 0 n . The dec i s ion to 
give a i>OIIlIS paYITlt'nt to CA~. ba~,(>d on (lvalu.lted performance helped 
contrihllll' to til!' projl'ct '~, fo(w, on 1J11'i!',urable achlevernrn1 s as project 
olltPllt~" a~, oppo~.pd t.o ilwill'elll's~.-rili~.in~1 and technical advice to vi1lagQ 
fI1illlil~j(!rtI[lnl «()lIll1littl'(l~,. This wa~. IJIf!illlt to ~.olve the confusion created by 
p p q ~I I n ~l C A~, I t, alar i I' ~. t 0 d if f p r I' 1\ t pro j I! ( t~) iI n d to sol vet II I' P r () h 1 (' m 0 f 
lIlultiple irldf'lIllliflcatiorl at, well. Th!' honuses W(Jf(~ devl,,(ld as a way to 
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ensure attention to PAFOCSE's agenda with appropriate monetary reward, 
while at the same time avoiding the multiple-indemnification problem. 

A second consequence is that this top-down, rigid, performance-dominated 
mode did not allow the flexibility needed by such a pilot project to 
discover--through an open dialogue with villagers--the cJnstraints of soil 
and water conservation, and to respond with appropriate trials and 
interventions that would attempt to overcome these constraints. Some 
constraints were indirectly revealed in the results of the various 
plantings and discovered in the explanations for the various failed 
interventions. For example, uncertain land tenure is a disincentive to 
protecting naturally regenerating Kad trees. This also discourages other 
lanu-regenerating improvements that were not attempted. Another example is 
the sheel' scarcity of land and the consequential reluctance of people to 
plant windbreaks in their fields. Both of these constraints are rather 
straightforward and common problems of infield tree planting that need to 
be taken into account in a village-level project such as this one. 

7.3 Project Results 

7.3.1 Village-Level Planning and Extension Work 

In the 1985 season, planning and field activities were carried out entirely 
by SODEVA, DEF, and Peace Corps participants. These partners constituted a 
technical supervisory committee, which selected tree species suited to the 
villages' needs and soils. Technical sheets for each species were prepared 
for use by SODEVA's CAs in their extension work, taking into account the 
no~elty of some of the species selected, such as the Australian acacias. 

Villages were selected according to the following criteria: 

• Two hundred to three hundred inhabitants. 

• flo serio'Js scarcity of well \'Jater. 

• Land aVlliLble for tree pLlIlting. 

• rairly central location (to facilitate subsequent spread of 
successful experiences to neighboring villages). 

• Intl~resl in participaling in the project. 

SODEVA's CA', idf'nlifir.d candidale villa~les in a ~,eries of preliminary 
visits in .lull(l 1985. Al t.his lime, very f(lw villa~les mel the criterion of 
adeqlJillp w.dl'r. 

In a second IOIJlld of vi~.it ... to cilndidiltp villacjI"., villillj('n wprp 
pncolJril~JPd to It·(I(.t on tlill prol>lpm of (·nvirorllllf'nlal de9radalioll and its 
solulion. IIII' (A'. (·xpl.lilll'd lhf' proj(lcl, which WiI!, presf'lItl'd a'; a pilckagl' 
of l('chllol()~li(·'. or irtll'rv(!lItions, some of whirh wen~ prpddprmirH'd by 
SO[)!VA plillllll·r' .. Ihl' 1'I",pon',il>ilitic!s of the villil~lI'r~. wI'l'l' set fort.h, 
incllJlJinlj tlip rf·qlJ!n·!liPllt. of an (Jlec.t.(ld vill,l~JI' lllanil\lI'uH'lll c:ommilif!c .1n<1 
filbricillioll of ,.!rlc'infj for plilntinfjs i'lnd nlJrserie~. prior to til!! rc1iny 
s(,r1~on. 
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Table 7-1 shows the number of villages participating in PAFOCSE from 1985 
through 1987. 

Table 7-1 

Number of Participating Villages by Season 

Year 

1985 
1986 
1987 

Thies 

15 
21 
21 

Diourbel Total 

17 32 
36 57 
42 63 

In November and December 1985, planning meetings were held with SODEVA, 
DEF, and CNRF to discuss tree species selections for the following season 
as well as other matters. 

7.3.1.1 Village TechnIcal Package 

The technical package of planned activities that was presented to the 
villages changed as experience accumulated. See Table 7-2 for details. 

In addition to the planting combinations listed in Table 7-2, border 
plantings of single lines of trees were promoted, for example, inside the 
fences of woodlots or village nurseries. 

7.3.1.2 Village Management Committees 

The village management committees, numbering twelve to sixteen persons, 
consisted of a president, vice-president, and treasurer. 

Individuals were responsible for nurseries; training; woodlots; windbreaks; 
intercropping (in block plantations); and demonstration equipment, tools, 
and supplies. Each village committee received a set of supplies for 
undertaking demonstrations and work as shown in Appendix E. 

7.3.1.3 SODEVA Extonslon Agonts 

SODEVA extension agents, CAs, accomplished the bulk of the extension work. 
Most were employees , and some were under contract. Ma~y had previous 
experience wittl promotion of village woodlot plantings, with Kad planting 
and protection; and 1n the better use of manure, including the usc of 
manure pit s In ssoclat10n with the cattlo · fatt ening programs fostered in 
the early part of this decade. Th ir ongoing work Included management of 
millet mil sand r p~yment of loans for their purchase, management of 
cowpea seed and millet cod production and di stribution, and management of 
fertl11z r d1 trlbut10n and 10 n r payment . 
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Table 7·2 

Changes In Village Technical Package 

1985 

One hectare of woodl (It, 
comprising one-third each of 
fuelwooa, forage. and fruit 
trees. 

One continuous kilometer of 
windbreak (sometimes through 
the middle of fields). 

Infield planting of Kad at 
twenty-five per hectare 
on four hectares. 

No regeneration protection. 

Fruit ~rees on ~rivate landsi 
no lim't but ~old at cost. 

No single-tree plantings. 

Seedl ings provided by PAFOCSE 
except i~ villages with 
sufficient water for their 
own nlJr~erif's. 

1986 

One hectare of woodlot without 
fruit-tree speciesi community 
orchards on sites nearer wells 
or with low-lying Dek soils. 

Two kilometers of windbreak 
adjusted to field layouts. 

Same. 

Protection of natural 
regeneration of Kad. 

Same. 

Single-tree plantings. 

Same. 

Village nur~eries located where Same. 
there is ~)lJfficient water. 

Gnp irnprovf'd wood ~,tove for 
every rtilJltif,l1l\i ly conlpolJnd. 

Conul'll'·1 irll·d compO'.\. pits 
accordinq to 11111 rllJr;,!Jc'r of 
cattl(1 (:J,·tW(·(·!l (HlP ilfld ~ix 

pit~. pl'" vill.lejl'). 

rIo (lro~.IIHl (ontrol. 

7·8 

Improved vegetable seeds (cost 
reimbursable). 

One wood stove per family 

Compo~t pi\', ,1(ordirl9 to 
prodllctioll of (TOP r(lsldlJcs, 
at 1(!,1~,t fivp pl'r village. 

Runoff control IHlnds. 
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CAs were equipped to extend the project's innovations with written handouts 
on windbreaks and on various tree species and through agroforestry training 
sessio~s at CETAD given by CNRF technicians. Individuals from tile various 
village management committees in charge of training also attended the short 
courses at CETAD. 

CAs and PCVs also were helped in their work by the project's TA forestry 
advisor and by DEF regional field staff. 

7.3.1.4 Othor Collaboration 

Staff from the Centre d'Etude et de Recherche sur les Energies Renouvables 
(CERER) delivered popular training sessions to village women throughout 
Senegal in the construction of the clay one-pot improved wood-burning 
stove. 

It was planned to exploit the recertly constructeci audiovisual center at 
Pout (CEl AD), set up with Cereals I I project support. However, agrecrrent s 
on the scope and nature of the work to be done could not be reached. CETAD 
was increasingly doing contract work anrl was unwilling or unable tn produce 
materials for the project at no cost. Also, the appropriateness of 
videotaoes and slides for village work was Questioned. A CETAD videotape 
of village exchange visits was made but remains unedited and unused. 

7.3.2 Agroforcslry and Olher Tree Planling 

7.3.2.1 Calendar 0' Actlvilies 

The cal(lndar of activitlp'. took plJe(' approxim.llcly as shown in Table 7·3. 
with crmr and orr t1 ',c,i<.tirHI in tll(> choice of all species except fr"utt 
trees. Advice on till' Llttc·,. cam(' from technicians ill M'Boro. 

Annex r contain ... tabl(>~, with til(' followiflCJ inform,ltion: 

• 1he vllri(JII~. ',pHil", di~.lriblJtI·d 1» ttl(, proj('ct in 1986 and 19B7 • 

• 1r(>(' p1.lI.t 111(1, rl-ql'IIPr"t iOll, ,lnd slIrvlval numIH!r!; for protect 
v ill a (II' ' •. 

7.3.2.2 So<"lIln(j!>, thU!.Ollos, and Plnntlngs 

Scedllnq', WI'fl' u!d,lilll'd fr(Jf~l Ill/tiii'rOlJ', ~(Jllr(l·". In 1905. ollmO'.l all tho 
proj.!ct'~, 1"'1' '.I·I·dl111<j'. WI'II' IlIIlVldl"j by ~()DfVA Illlr .. torl .. • •• InrllJlfirHI Ow 
onl\ in IOllq,1 (witH II ''''.1111,·d III WI"I~''''lf'd pLlflh 1)/,(,111',1' Clf till' dht.H1Cf.· 
l r,lI/" h'd I () 1111' ,...q \ (l,t). II! I 11111· ... ,. \I", ;11',0 prov 1<1''11 ·,1·j·d llllq·. III 19n r,. 
USAID old,· I (·d .lId pIli (1I,I'.I·t! ·,I·,·dll'III'. trwi [Ji ,.« t lOll til' 1.1 (Of\·.I·' .... ll lOll (II'~ 
Sol', {II <Ill lid 111',1'''1'111 (1)( (.1 1) '"II',I'r't", ,II I Uli tOO PI'! '.1'1'(11 i'lfl 
(.lppr01;t:1.111·), • ... vI·llly fivi' (I'tll'.). 1IIf' ,lljll·(·(luIlOIl IIIP'bl'" of '.I)l.y 
tllIlll' .. lIld '.'·I·dlll"/,. I"" ,i(·.II' W.,,, PI (Jdlj( I·d ',1,111 I'ltl III I()!!!). 1'1'1 .... 111' 11Ilr""fY 

Pilrt 1(.lp,1I Iflll I'I( 1I'.I·.I·d «II ,p.:,1t 11 ,Illy Ifl IIII' pI oJe'II", 1.".1 y'·,\r. ,11 (t1llfl( tIll) 
for 1~ PI'I( "lil of 1111' loLd. 1111'11' W"'" 1\o,1"lly (J'I(' ..-11 I.!!,., '1Il1'd·t II'~. 
wIde It Wl'r,· 1)1",1'1 by IIW'·IOII·. IlIohl,·t·;", P,II I II 1Il.II'ly d.llll,!!)1' by t(·If~ll(··. Mid 

7 ? 

http:nurv'.ry
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October-~ovember 

December 

Harch 

April-Hay 

Hay-June 

,",uly 

August·S('ptcmbcr 
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Table 7·3 

Agroforestry Schedulo 

Contact villac](ls, elicit interest, select, 

Con~LJltJtlllrl<" with nff and crmr on species, 
s e 1 (' C t (, <1 .H ( (J r din q t 0 <.. 0 i 1 con d ; t Ion <.. , 

ViI 1 J q l' r '.. 1 () ( .. t \', lIt' Jr. J rill f I' n U' .. It (' S 
(Of ~[)udl(Jt·,; llh·ntlfy 1'''.dJCI·~I·rtt of 
windl)n·J~.~ . 

Hark .. I t I", f uf t, 1'1' P I J~lt lilt) ~'t h .. t .\~(·s or 
hol('~. 

Pl.Hlt tn·!·', "!II'1i ~ull'. r,u, .. t to thIrty 
(NIt Ird." '. (111 ty t':llllr-t'tI.·rs tot.}l r,t"), 

~h,j pl.H,tJt \!,"',. 

Ii, (J t c It Ii , ' •. 1 I' 1.1' I Ll t I () r I '0; Mil r . .1 '. ,. o 4 I'll 
f I I' ,. I. I I I Iii' 1 .j '. 

ro(fe'nt ~ lid[ K or 4t1f'qu.ltt' t ,'" II i .... 1 t \., I J 1 • • 1t. I : ( JI I I ti uf .... t(·,', 
Upvl,rttil'lt·'.' .• Vi 11.~ICJI· rlln '"., I.", (I;f;~ 1 i!'lt,',l .11',,! .I (,;;.11 tl'" (If thl" 10t .. 1 
t 1'1'/", II lM,t I' I 

"I.':ll \r"l', of 'J ,"", III "'.11 i,,,l'. [( '" i'i" .It ie f ,', (~,·'lliJt~ .... lIldbll'J.· .• 
'.If,'lll· 111.,' "',l·,til ;'., ,,,.1,,11,1' .• l! :i'.i'~;,ll !II·'·· .• JI.l ~'J.(') -.t'lc· r-:IlItornl 
/If tl,,· I:,'. .•• ', :,'.' ! ',: '" \.11 1,,, '. I, f 1,'1 :,,<lit 'J i ,·,l if"'lt <l~t~ (~I'r' t,tdH'l 

I). j';, 1111, I,. '!', d P.· 1,". I, "".!,., ,ll',,> 1I'""d ... ' t'!,'ilC'~~ .I,d 
'I".td!',. ',.1' .• J ,', I,l'. ',I',I!·. :,1',,,. ',' '.11) ".fl ;1;.1' (ol 1(".11 t!dl'..ultlt,'J 

(Ifr') "'.\', ",r,".I' 1., 1 I" I' ,11",1,' ,.1.1l,tlt'i', ','," ,I"d .lId 1"(J~('ltILfl ~·('~~UI'Ct. 

Ifl ~1"""'I'I'fl ,f Ir.., i'llil"! '. ~id.1 .llb'i": 11I1,pr,.111,., ttll~ ... uff Ma!. ttl 
t I ,t ','' I" '(' f I , ! 'I' I 'I f I" i, r j ~ ... 1', i: , '. t , .l' t I' 1 ;; \ j t .. I , (' 11 (! I ;d I' C' ( \ i,; (' ,1 t 0 

( '" 11 i" jI' l'.11 t i' ii'·11 if I it I II .' I' (j 1«" t 1/ J (';P 1, 1 \1 [: I 

A ... ' '!I',;I' i ,. t, r,' '. j , 

,\,,"I"Od', ~"II' fr,:,;", 

j) t t 'I f' I, j' ,1 1 • i' 1 ,j: .. I' t' 
11101,,11'<1 II. l)j(''1Il;('l 

iI", .{'t c' I,' (l d'l,ltc''] .:atd Id.:alitf',l, t>llt It-tr. t"·{)U 
" 1 i , '0' ~ .:a td f 1/ I ~ I, N IJ t. (' ~ f'o 01 cf IJ , eo 11\ , ~ • "tit. t 
1 ",f1!c'" HI lhic-.. h 1dlr. r.bd of tt,c f'ttltO'd~ 
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7.3.2.3.1 E. camadulensis. One of five trees planted was a 
eucalyptus, the popu1ar2demand for which represented a momentum from 
previous campaigns and projects undertaken prior to knowledge of the low 
tolerance of this species to the sandy, droughty soils and low rainfall in 
the project area. Cutting trials and planting experiences in the 
Sahe10-Sudanian zone since 1983 have revealed that this species is poorly 
suited to the region's climate. The species' characteristic site 
conditions in its Australian home are alluvial soils with available 
groundwater. According to Chun Lai (1984), the species does adjust to 
aridity by reducing transpiration. Consequently, the species grows best on 
low-lying soils where water accumulates. Villagers like its straight poles 
and have learned medicinal uses for its mentholated leaves. The species is 
heavily attacked by termites. 

7.3.2.3.2 P. juliflora. This was the principal species used for 
windbreak plantings. Although slower growing than the eucalyptus, the 
species has proven its adaptation to the region's climate and sometimes 
salty groundwater (which harms eucalyptus germination), and has proven its 
resistance to termites, Lai claims in a 1984 report on the DiQurbe1 village 
forestation project. However, according to a 1987 SONED report, Prosopis 
planted in the PAFOCSE villages on degraded soils were growing poorly. The 
very low survival rate of windbreak p1antings of this hardy species is 
explained by the impossibility of adequately erecting and maintaining 
fencing for one kilometer-plus line plantings. Other problems were 
distrust of field owners by villagers and fear of losing property when 
"forest species" are planted on them, as well as the fear of losing land to 
cultivation. 

7.3.2.3.3 A. holosericea and A. linarioides. Of potential value 
as forage species, these Australian acacias are among the best adapted of 
the nineteen Acacia species that CNRF introduced from Australia in 1977. 
Both acacias have bushy forms with multiple stems, and, in twenty-seven 
months of growth, they reached 2.5 to 3 meters. A. holosericea was 
observed to be doing well even in slightly saline soils in the area of 
Tivaouane, the village of Keur Gallo. 

These species were planted in windbreaks and in woodlots. Along with P. 
juliflora, they were generally better adapted to site conditions than 
E. camadulensis, except in the better sites where the eucalyptus 
attained almost double the height of these hardier trees. The bushy, 
spreading form of these Australian acacias is suited to the requirement in 
windbreaks for species that slow winds near the ground. However, their 
spreading nature consumes more space than single-stemmed trees--a 
disadvantage in this land-short region. 

7.3.2.3.4 A. albida. Protection of natural regeneration of Kads on 
the project was not promoted until 1986; initially, plantings of Kad 
seedlings were promoted. These did poorly, especially in Thies where only 
one of four survived. Their long tap roots are easily damaged in 
transplanting. Natural regeneration showed the best rate of survival (90 
percent) of any of the trees. This is important as the Kad is the soil 
regonerator par excellence of the Sahelo-Sudanian zone. Protection of 
natural regeneration mostly engaged villages in D10urbel (forty-four 
villagos 1n years 1 and 2, and fourteen villages in year 3). Only eight 
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villages in Thies attempted protection. The excellent forage value of Kad 
leaves makes young seedlings especially vu1nerao1e. They must be protected 
for three to five years. Consequently, durable, strong fencing is a key to 
regeneration of this species. 

Forest laws and customary laws complicate the protection of naturally 
regenerating Kad seedlings. According to the Social Soundness Analysis, 
Senegal Reforestation Project Paper 685-0283, 1986, the Forest Code of 
Senegal makes trees the property of the government, subject to regulations 
on exploitation, while customary law accords use rights to individuals who 
plant or protect trees, even if on land not owned by the individual. The 
Forest Code of Senegal and customary law coincide in granting the 
individual the right to branches. Thus, mature trees are protected, but 
their use permitted (for example, pruning of branches). However, seedlings 
are not claimed by the government, hence natural regeneration is not 
protected. Saplings can be browsed on by cattle without restriction. In 
effect, under the present code, if an individual protects natural 
regeneration of a Kad, it would eventually be claimed by the government. 
This discourag~s protection of naturally regenerating native trees. 

7.3.2.3.5 Other Local Acacias. These represented less than 10 percent 
of the total trees produced and planted by the project. Acacia senegal 
was the principal species and the species that seemed best adapted, 
especially to conditions in Diourbe1, where it was planted in greatest 
numbers. Other acacias planted included Acacia radianna, Acacia 
ni7otica, Acacia seya7, and Acacia torti77is. 

7.3.2.3.6 The Cashew Tree (Anacardium occidentale). The cashew tree 
was promoted as a windbreak species, notwithstanding its spreading habit 
and its need for deep soils and good protection from weeds and animals. It 
did poorly because of a lack of these conditions. 

7.3.2.3.7 Fruit Trees. These were \Ian ted by all the villages, but 
especially by Thies. During 1985 and 1986, almost all the four 
thousand-plus mangos were planted in Thies. Mo~t of the fifty-four hundred 
lime trees, on the other hand, were planted in Diourbe1 reports Ba (1987). 
SONED's evaluation found the lime trees to be more tolerant of the region's 
ecological conditions than mango trees. Mangos do poorly on ioose sandy 
soils or soils with hardpan. The ISTI long-term forestry advisor noted 
that mangos require screening from harmattans. Screens could be made of 
individual mats or woven grasses during at least the first year. Reports 
did not mention whether mangos or citrus were grafted before planting out. 
Oranges, papayas, and grenadines were attempted. None are suited to the 
climate of the lone. Nematodes attacked the papayas. 

7.3.2.4 Intercropplng and Irrigated Crops 

Seeds of various cool-season vegetables were distributed to villages with 
nurseries, and seeds of rainy-season crops were generally distributed. 
Interp1anting of peanuts, cowpeas, and manioc was encouraged among the 
woodlot trees and orchards. Villagers observed that cowpeas seemed to have 
a beneficial interaction with plantation trees. 
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7.3.2.5 Plantations 

• The late arrival of seedlings in 1985 jeopardized their survival. More 
than one hundred millimeters of rain had already fallen, and planting 
proceeded into October. Project records did not include rainfall figures 
for the three planting seasons, so its influence on tree survival cannot be 
known. Damage by livestock, rodents, and insects (such as termites and 
grasshoppers) were the main problems for village reforestation work, as was 

• rapid weed growth in plantations. Grasshopper damage was not reported, 
probably because of the absence of natural forest in the zone. 

Termite protection of E. camadulensis and other seedlings is typica11~ 
obtained by dousing the planting hole with a tablespoon of dieldrin 
powder. This was not done in the 1985 season and termite damage was 

• registered. Project records note that dieldrin powder did not give good 
protection. Application methods for other seasons and situations were not 
noted, however. 

• 

• 

• 

• 

• 

• 

Rodent damage in village nurseries and in transplanted cashew trees was a 
problem. Cashew trees require a wire mesh or poison for rodent protection. 

7.3.2.6 FencIng 

Fencing of plantings to prevent trampling or browsing by livestock was to 
be entirely the responsibility of the villagers, who were to use locally 
available materials. Live fencing of locally available Euphorbfa 
balsamifera (or "sa1ane" in Wolof), whose milky sap is toxic to animals, 
was the most effective barrier when reinforced in its lower half with 
interwoven thorny branches of the Kad. Another native material used for 
tree protection was Nguer (Gucra senega7ensfs). The project eventa11y 
distributed Senep1ast Incorporated waste mats (from rubber sandal 
manufacture) for surrounding trees or fencing woodlots. This solved the 
widespread lack of local materials for fencing and was popular with the 
villagers. 

A SONED analysis (1987) of the person-days involved in constructing an 
effective fence was carried out for the project. One hundred meters of 
fencing consisting of a live hedge of Euphorbia interwoven in the top half 
with thorn branches and/or Nguer stems would require between seventeen and 
ninety person-days, depending upon the relative availab ility of material s . 
Greater labor would be needed in Diourbel than in Thies. Less labor would 
be required, of course, if a Seneplast mat were used. 

7.3.3 Wator ROBourcoalmprovomonl 

Arrangements made in 1985 by project staff and CAs to deep n or drill well s 
in participating villages were 1nstruM ntal ··perhaps key·· to nsuring 
village cooperation in the conduct of the variou face t s of tho program 
that might otherwi se have been di ffi cult to promote (for oxampl , 
windbreaks and compost pi t s). This inducemont could not b followed 
through because of delays and fal e start in tho contracting of 
well· improvement or drill 1ng work. From the '1111 gers' point of v1ow, th1 
proved to be a source of constant di scu s1on, causing unf"' od oxpoctatfons 
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that hampered project success and created a feeling of unfulf,111ed promires. 
among the villagers. 

The potent 1a 1s and needs of every vill age were survoyed by the Htntstere de 
l'Hydraulique, and costs for deepening or drill1ng twenty-eight woll· were 
estimated. USAIO decided to invite bids from private companies. Reque$ts 
for proposals were issued in January 1986, Gnd one year passed before a 
contract was approved by USAIO and SODEVA, and signed. The contractor 
received an advance payment in April 1987 and began work un three wells in 
August 1987. Toward the end of the project, problems arose between the 
contractor and SOOEVA, and little progress had been made. 

7.3.4 Soli and Water Conservation 

This aspect of the project consisted of the promotion and the ~on$truction 
of compost pits, initially for manure and subsoQu nt1y fo.· .11 kind of 
organiC matter--crop residues, peanut hulls, goat And sheep m nul" ~ nd 
more. 

Villagers were induced to dig compost pits on meter d p and 0 ~ ~ t r 
wide, of the length that may be needed to accommodat vafl b1 w st $. 
The pi t5 were to have been concrete-lin d to cons rve WI r. CtjRA h d 
already determined that an imp rviou$ 1 ining would ,co IS rv th humidity 
needed for bactorial activity. without no d for addition 1 w r IJ n 1n 
the dry season. 

• 7.3,5 Improvod Wood· Burning Stovo. 

• 

• 

• 7· 14 



• 

• 

• 

• 

• 

• 

• 

• 

• 

LABAT-ANDERSON 

7.3.6 Research and Studies 

It was planned and agreed on in preliminary protocols that, under SODEVA 
supervision, DRPF would undertake certain research work, including 
intercropping, testing nitrogen-fixing aspects of leguminous trees (that 
is, various acacias), planting trials, monitoring of project villages! and 
soils analyses and fertilizer trials. 

DRPF planned and initiated some research in 1985, but rp~earch funding was 
not released by USAID until June 1986, too late for work in that year. 
Subsequently, DRPF withdrew its support for research because of 
disagreements described earlier. 

The resea\"ch program had been planned to generate specific outputs listed 
below, and SOD EVA and USAID subsequently requested bids for studies locally 
in Senegal to include: 

• Soil fertility and degradation studies at six sites. 

• An evaluation of plantings and fencing in fifteen project 
villages. 

• An impact study of villagers' attitudes (see below). 

The studies were carried out by contractors in late 1987. The results have 
been incorporated into this report's text, as appropriate. 

7.3.7 Village-Level Results and Reactions 

This is an important consideration in a top-down project, such as PAFOCSE, 
which prescribes the technological package (or at least limited it to 
certain options) and sets certain conditions for participation, while 
depending on villagers' actions for ultimate success. 

From the villagers' standpOint, the project fulfilled its promises and 
cOIMlitments 1 n a number of areas that co1 ncided with thoi r expressed 
interests. On the other hand, the projoct failed to improve wells or dig 
new ones or to provide cement for lining compost pits dug by villagers. 

The most popular activities promoted by tho project, in terms of widospread 
intere~t among the villages, were the fruit trees and the improved 
wood -burning stoves. The popularity of fruit tre s in tho region had 
already beon ostablished during tho Africar Vill go Roforestation Project 
in tho oarly 19805; and native fru1treos had d1 PP Ired, as grazing 
reservos (in which they grow) were cleared. Fruit troos wero not designed 
1nto PAFOCSE, but from tho first yoar thoy woro includod in tho project. 

Al so nursor ios woro popul r Ict1v1t1 s, but h d to b limit d to villagos 
with adequate water supp11 s. Ev n though ono 0' tho cr1tor1 for v111ag 
selection for tho proj ct WI uffici nt wat r, all vl1lago w ntod 
1mprov d wator upp11 ,which w r discuss d with th m in 1985. Tho 
inability of th proj ct to deliv r on hi. romi ,comb1n d with 1 ck of 
hnd and 1 ,ck of lebo'r, r ultod 1nth r luet nc ' of m ny v111g th 
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participated in 1985 to undertake new plantings in 1986. Some requested 
fruit trees only. 

The project was unsuce~sful in extending windbreak technology to 
participating villages. Windbreak~ were difficult to protect, as the low 
survival rates attest. Perhaps one element that caused this difficulty was 
the intense competition for farmland in the GNB, and the fact that 
windbreaks often were planned tu traverse fields. Farmers did not want to 
lose cropland. With protection added on both sides of linear plantations, 
at least a two-meter swath would be removed from production. Staggered 
lines had to be adopted because of these objections. In the end, the rate 
of survival of linear plantations of windbreaks was the lowest of the 
various plantation modes supported by the project. 

COrtlPOst pits were not well received in the end, since the project was 
unsuccessful in implementing this program, a serious setback for a 
potentially important technology for restoring organic matter to soils. 

7.3.3 Project Documenlation 

Documentation made available to the review team indicated that routine 
records were kept of field-level operation~ undertaken by SODEVA. This 
becamc~ a necess i ty when fH't'formance bonuses for CAs were adopted. Project 
villages were visited monthly and results recorded on special forms (see 
Annex G), which later becarne the? basis for annual reports. 

Monthly r('porting forms fillpd out by SOf)[\'A extension agents were designed 
with a 1 irnitrd amollnt of informat ion to bll collected. Records were also 
ke p t 0 f n 1I r <, I'r.y 0 PC! rat ion " . 

In t errtl~ 0 f tilt' day -t 0 - d.1Y ac t i v i tit's of PM OCSE, exce 11 ent dl)curnentati on 
wa!. don I' I> y til£' 1 A fer C' s t (' I' 0 f C' iI ( h rn a j 0 rae t i v it y, w it II s tat i s tic son 
production, ~,lIrvival rat(':" villaq(;,; as~,iste(1, and more, His 
dOCtlnl('ntat 1011 Wi!', iln invalu;J!JlI' "ource of Informat ion to the evaluation 
tram an(l (;1/1 ~,('rV(l f\Jlllr£' projl·(t ir:plem(lntators inleresU·d In the details 
of I hi'. k i lid 0 f il (I i v i t Y . 

1,3.9 Shorl·Term Trlllllln~ 

"1i1ny ~.h()rt·I(·HI II'.tinill<jI'V(·lIt', Wf'rp Orljt1nlll!d t1THl held for the project 
~.t.)ff. for UI',. MId for illrllvidll.lh from projl'ct vllla~JPs, lhr training 
faeillty.tt U ltd) W;t', Il',f'd fr.·qu(·ntly. A c(Jlnpn:llen~ivc plan Wh developed 
t II r 0 U q II IJ f' ( f '1:' t JI' r 1 9 fl (I f () r v I 1 LI fJ" , 1 (' V (I 1 t () t (I C II n I c I il n - I (l v el t r .11 n I n IJ 
actlvltl.", Irl 1111' vlILIII"'" III ~)f'lIl'qitl, "nd In oUIf'r part'. of Africa with 
~1M111.lr P'o.!.·( 1'.. Only '.(j~:,f' of tI\I",/' ,I( tivilll", Wf'f(, coWrlpd Ollt IH~C,l\J~(l 
:>f fln.tll( 1.11 ,llld 1::.lfl"',,·r:lI'rtl protJI"In'" 

lnitl.ll 1',llllirlq W.t', l:I1I(I'II\I'(1 with proJf'c.t OP1'r1ltioW., Inclucllnu project 
Ilf!f·flrlq fo. (fl', .Ifld "'IIIc".I·1I1.11 Iv .... of Jlilrtlcllhltirltl t\qNlcle~ hpld In July 
1905 .,1 U tlill ill II I 11 vii ).11/1' rHlI'".I'I'Y rt1,1I1., tll'rnellt Mid tnt' pr()p'\~loltion 
l r., I rll rHI pI OfJ I' .111'1, wId t It too k II l.H f' I" ,) Mllhl r y 190G, 
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Additionally, the following training events were sponsored: 

• Two SODEVA documentalists were sent to a stateside course in 
information management offered by Volunteers in Technical 
Assistance in Rosslyn, Virginia. 

• Four village~s tind two regional representatives attended a 
Catholic Relief Services/Peace Corps seminar on village 
reforestation in a rural training center in Tambacounda during 
June 1987. 

• Five SODEVA and DCSR technicians toured agroforestry projects in 
the United States. 

• SOD EVA project personnel were able to visit a number of forestry 
and land-use projects throughout Senegal. 

• A week-long farming-systems seminar at the University of Arkansas 
was attended by five SODEVA employees in October 1987. 

The majority of these training events took place during the last year of 
the project. This, in effect, lessened the overall impact of the training 
on the project itself. The participants did have an excellent chance to 
learn and be exposr~ to different approaches. However, the short time left 
for project implementation lessened the potential benefit of these 
1 earni ngs to the project. 

The development of training programs based on CETAD's audiovisual 
capabilities did not take place because of lack of agreement with CETAD on 
the terms of work, although the center was used for training-related work. 
(ETAD did prepare illustrated multilingual brochures on the project, for 
use by CAs; Arabic, Wolof, and French text was included. 

A purchase order to acquire a large number of agroforestry publications and 
materials to be used for training purposes, and to be housed at CETAD, was 
submitted through the USAID financial offices in 1987. As of December 
1987, no action had been taken by USAID. 
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8. PROJECT ASSESSMENT 

8.1 Background 

The project realized a number of accomplishments in several areas, especially 
in tree plantings; however, these accomplishments were not free of problems. 
In other program areas, especially research, the project did not accomplish 
the goals as foreseen in the project design. The various program areas of the 
project, as well as p~oject management and the overall importance of the 
project, are discussed in this section. Both accomplishments and/or problems 
are addressed. 

8.2 Project Design 

To a great extent, accomplishments were determined and limited by the 
project's design. PAFOCSE wa~ conceive~ of as an experimental or pilot 
program that would extend and monit0r agroforestry plantings at the village 
level, as well as conduct adaptive research and support training in 
agroforestry and in the use of audiovisual techniques in extension. PAFOCSE 
was to provide results to prove or disprove the efficacy of certain 
agroforestry and soil a"d water conservation techniques. In retrospect, the 
design was limited by the lack of detailed elaboration of key aspects. In the 
future, key aspects such as research, management of c00rdination among various 
participating agencies, and the administration mode of USAID, need to be 
carefully 0laborated. 

Two items were absent from the listing of outputs in the project design: 

• A formulation of the need to seek qualitatively improved 
agroforestry interventions . 

• The articulation of a project output specific to tIle objective of 
promoting the coordination among agencies around a rec,earch program. 

The project forester's scope of work stipulat.ed that he would work with the 
SODEVA project coord;nator on technical aspects of project interventions, but 
would only monitor research activities. 

Some accomplishments, on the other han(l, were actions not foreseen in the 
project design. For instance, the inclusion of improved wood-burning stoves 
was considered but dropped during project design; however, during 
implementation, this elt~mellt was includr.d with ~Irr.at sucCP::.s, and with ttw 
uncomplicated assistance of CERER. rruit trecc, also were' not a dpslgn output 
but were a felt need of the villagers, and en~It.'lld(lrpd ~Jreat Interest In tlw 
project. Thus, in the fut.ure, project~, of this nature should p1.1ce ~lreilter 
emphasis on the usefulne<,~, of rc!lated int(~rv(lntlons for drawing v;llaCjen Into 
active participati'ln in t.hl' project. Accolllpanyln~J Intervention!. can ('nhanc(I 
achievement of development Cjoals by addressing felt n('cds that arc more ea~lly 
accompl ishee!. 
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The distinction between the need for soil regeneration. as opposed to the 
need for soil conservation. was not clearly drawn in the project design or 
in subsequent implementation. Soil-conservation actions were limited in the 
end to windbreaks, the least successful component of thr project. In future 
agroforestry projects, much more than protection from wind erosion will be 
needed in regions similar to Senegal's GNB, one typified by highly degraded 
soils. 

8.3 Agroforestry and Other Tree Planting 

An assessment of accomplishments in agroforestry Crtn only be partial and of an 
interim and conditional nature. The oldest trees had only three years of 
growth by the time the project ended. Their survival is still in question and 
will be until the fifth year at the earliest, especially for the various 
native acacias grazed on by cattle and goats. Their adaptation to degraded 
site conditions generally found in the villages and their growth cannot be 
definitively known until around age five when the possibility of damage done 
by animals ceases and when root systems are better developed, rendering the 
trees less susceptible to drought. Until then, survival of trees will be 
~etermined by rainfall and protection. 

The agroforeslry component, the main focus of this project, managed to widely 
diffuse a considerable variety of trees, both native and exotic, in 
sixty-threr villages chosen accorJing to site conditions. More than one 
hundred thousand trees per yrar. comprising more than fifteen species, were 
raised in nurnrrou', nurseries (including twenty-one village nurseries) and 
t ran s po r t pdt 0 man y V ill a ~l fl<) 0 v p raw ide s pre a dare a and p 1 ant cd - -a 
silvicultul-al, orqanilat ional, .Ind lO~list ical accompl ishment. 

Howpvpr. tllp aqroforl'~,try cor·poru·nt WI)'. not free from technical difficulties 
COn1~:~()n to thi .. (lntf'rpri',f'. Difficult;('s arose r('gilrding adrquate nursery 
procpdurr c

,. ciln' in troll1',port.1tiol1 Jnd tl'!',porary storinC] of s('('dling~. timely 
planlinq, Jeli>qllJtl' plal1tillq procpc!urp' .• ,Idt'quate protpction. antI more, 
1\1tholHjh ~()[HVI\ had aln'il<ly q;tilH'c! I'XpprH'llcr. in prorr,otin~l and facilitating 
woocllot plill1Ldioll'., otlll'r typp') of pl.lntinC]s wprf' ('ntlrely new to SO[)[VA 
aqpnh. ,", WI'I"I' IHlr'.I'ry pt',I( t i(,5. (on'.f'(Ju('nt ly. Wltllt may have been a routine 
m.Htl'f to qtJvl'l'lIrr:('nt fori" t 1'1''. , ',11th ,1'. Illf field agcnts, w.n a new experience 
for 1ll,IIlY \(lfll VI\ CI\',. 

8.3.1 Tleo Ploduction 

[)('\;Ij', 111 11111'1\1\11. n",IIIIIIIIJ from .1 foq)l{l)( of (tifton. JI,opardl/('cj nursery 
OPf'f.lt lOll', In ltJf!~ ,lid lrW(J. pror;pllniJ till' ;lcqui'.1t 1011 of ~1~('(J1ln9'; (rom a 
v.),.II,ty Id '.0111(' .... II' .ld,IItIOIl to till' C()\ rOIl",t ~,'rvl(I"'. 1111,.,,1'1'11",. Some 
"('(',Ilillq', .,,"1" PO{)I' ill qIJ.l1lty, ,"III ',0:'1' 1.'1',4' rl,'I.','I·d III d .. liv,·ry to vill.lqr 
'. I t (. " , 

Ot 111'1' d I f 1 tllll t \ I' '. \ow II' I ,1I1'.I'd III tI,·I., y". III f Wid ill'1 (II' d I ' .. I'III"'!'I'lIt ,lf~:Ollll 
(()or'dlll.d 111f/ ,J!!' Ii! jl" (III \>;:;d t!J III' dOlil', 11",111 t III" ill d,,1.I),.'d .lv.tlLIIII lily of 
1)1". t I ( I til", fill rlill '.1 I II", ""d l.l( k () 1 11'1 1111' (.11 ,\',', I', t .11l( I' .llld r"OIlI t III' i ItcI from 
011 .1')I'l1t', .,It.lIlwII ~() IIII' IC'(jlOlloll III I ufflu".. . 
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8.3.2 Outplantlng 

Initial technical difficulties, such as mismatch of trees with site conditions 
and incorrect applications of pesticides on termites during planting, were 
corrected in subsequent years. Initial difficulties can be attributed to lack 
of experience on behalf of SODEVA and its field agents in forestry and 
agroforestry, as well as inadequate technical assistance from DEF or DRPF 
agents during the first year in particular. However, some mistakes could have 
been avoided, such as the planting of E. camadu7ensis, mangos, and orange 
trees on sandy soils (the principal soils of the region). The encouragement 
of natural regeneration of Kad could also have been chosen over the planting 
of seedlings, whenever that option existed. 

8.3.3 Soli Conscrvation/Composting 

Fxisting tendencies to pile up refuse could be improved upon in the 
development of composting. Villagers are acutely awart of the necessity of 
finding low-cost solutions and, presented with the problem and a series of 
possible options for improving water retention in compost htaps (banco bricks 
or plastic ground covers versus the pro~osed time and expense of concrete 
lined pits), could use their ingenuity and familiarity with local conditions 
to test alt~rnate solutions. Encouraging composting in already low-lying 
areas with water-retaining Dek soils could promote soil fertility while 
speeding c1)mposting. 

8.4 The Project's Experimental Component 

Although nominally an experimental or pilot project, PAFOCSE tended to 
emphasize extending innovations and technologies rather than testing them. 
This extension aspect was reinforced ,y the project's design, which provided 
more detail on the extension work to be done than on the experimental or 
research work to be done. Other weakne~ses in the experimental component 
mentioned earlier in this report include--

• Vagueness a~out the overall program and purpose of the research to 
be conducted, even though specific research tasks were 1 isted. 

• Incomplete research and analyses, which were to be done on station 
and in villages. 

• No follow-up on a res('arch plan with working hypotheses for 
different trials or inquiries, which was developed in the first year. 

• IclCk of a villagp-level survey drsignNI or (Ondllct('d that would 
yield all'.wpn to technical qlJ(~~.tions ~.llch as adaptation of different 
spec II". to d iff flrPIlt s itPf,. 

• L.lck of ~.tlJdy rl'slllt~. Oil tllI~ 'l(U'ptarH.p by the villa~wrs of the 
proj('ct .... "! tllp;r view'. 011 a(lrofol'(l~)try and otLer fI1(l.l~.tlreS foc;tercd by 
t Ij(~ projN t . 

• l.ack of Inform.ltloll that would cH.COllnt for the good ~)llrvlval of 
windbf(ltlks In ~.ornl' vill.lqes clnd the total fililure in others, or for 
othf!r wldf'ly eli ffl'rent olltconH.'S of other innovat Ions. 
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• Little or no data on rainfall, site-specific land-use 
characteristics, or other facts other than those pertaining to tree 
planting. 

S.S Project Management 

The project management mode chosen for PAFOCSE showed limited success in 
producing a model or working relationship for interinstitutional 
coordination. A number of factors complicated project management: 

• The project's small size and innovative nature. 

• The diversity of inplJts and outputs. 

• The in~olvement of six participating agencies: SODEVA, ISRA's CNRF 
(later renamed DRrr;, the Ministry for the Protection of Nature's DCSR 
and DEF, Peace Corp~, and CERER. 

• He direct financial management by USAID/Dakar of numerous project 
inputs, each subjected to U.S. government regulations concerning 
contracting and financial accounting procedures. 

The first threl factors arp inherent because of the nature of the project (for 
example, its combined experimental and extension approdch, employing 
technologies not found und£'r a sinqle institutional umbrella). These factors 
pose a manaqrmrnt context 1hat will arise in all such projects attempting to 
deal with r(~s()urce re~leneriltion and ccnsprvation at the villag~ level by means 
of innovativp interventiow. 

The project's i~t('rin~,titutiollal mJr.a~ll!mt:nt situoltion rrquircd far more skill 
and effort than was Mlticil'ateej. fhr project desi~lners had hoped the T,' 
fore~.trr would brin!] about intprinstitlJtional cooperation. However, he was 
stationr'd in Tllic~., which isolated him ~leographically and lowered him in the 
hierarchical ordpr to th!' statu'; of a field advisor. Even if stationed in 
Oakar, it i<, doubtful t)(' cOllld have sin!]le-handC'dly r('~)oJ..('d the coordination 
proll 1 em<, . 

Pilot projl'cl'. rH'I'd mtlna~lI'm(,lIt autonomy e!,pecially if th .. y Involve applied 
intenJi~,cjplinary, Interinstitution.11 rl'~,Pilrch. It appears that a speciul 
projr.ct m;III<t(jI'rlll'nt rn(lchani~m wa~, n('('ded to resolve differr'nres and, in 
partirul.u-, providf' for iI !.mooth tran!.ition in irnplcfllPntiltiol1 bptwl'en research 
and !'xtf'rl',ion. 

USAID'<, tIC 1 iv!' roll' in financial rn,lna~lt'rn(>nt of purch.lScd Iflputs, although 
allowirHI n:o,'" (olltrol of f.',lch Iriput, W;I~' ul1!.ulted to thi~. ~m,111, innovatlv(! 
p r (j j (> (t w Ii 0'.1' () P" r.1I i () 11', U (I (1 () ',I' I Y t; {I d t () t h (I ~ (> ,1 ',on <, , I n .1 d d It ion tot he 
l('IHjthy (olltroHI irHI ,Ind ~.peclf;( il((ountlnq proc(l(hJrt·~ •• which rl'qulre approval 
at rill: ~r(llJ', II'v .. I-, tIIHI off\((,'., ttl!' :.llb'.ltlIl(P of actl()n~. wolf. !.ubjt'Ctl'd to 
scrutiny olll-,Idl' tltl' (ollll':d of thf' lotel\ proj('ct, that I~., .n 1~()1.lled e"'(lnt~ 
rath{lr IhMl ,I( t ;11'1', whw.f' I'xpfldlt lOW. di!.pO' •• ll war, !.tr,lt(lI,llcally important to 
the l.nCJI>r pr09r.1r.1, 
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Although these USAID procedures ensure accountability, they do not ensure 
timeliness. Their slow pace delayed disbursements, and therefore project 
implementJtion, and resulted in program alterations and in management efforts 
to compensate for cash-flow problems or delayed inputs. 

8.6 Land·Regenerating and Land·Conserving Innovations 

The extension apprr)ch used by the project was suited to proven technologies 
that generate beneficial re5u1ts for farmers. However, some of the project's 
technologies are unproven in their application to the village situation or are 
of uncertain and very delayed benefit (for example, windbreaks, line 
plantings. forage species). Also. the extension apprJach employed by SODEVA 
was poorly 5uited to field trials that seek both technical and socioeconomic 
adaptation or research results. 

From the farmer's or village'!> standpoint. the adoption of an innovation 
involves several steps: getting information about an innovation, reflecting 
upon it. deciding to test ;t, and then deciding to adopt it based on test 
results. ror innovations in food·crop production such as new seeds or 
fertilizers. the rntire process could take at least two seasons. However, the 
introduction of t 'ees. whose purposes and benefits are new to farmers. calls 
for a different decision-making process and different extension approach than 
that en;ploy(>(i for innovation ;n cerea15 production. 

One cannot te!>t a win~break on a small scale. nor can a windbreak's 
effectiveness he demonstrated mcrr1y by planting a double line of trees. 
Effects will not be felt until the windbreak is four meters tall. and, prior 
to that. the trees may even depre5s the growth of nearhy crops as they .:ompete 
for watpr and nutrients. [loth 1andowIlPrs and herders are involved in 
COnYllllnitywidp windbreak plant in~15. 

C 1 ass e S illl d t a I K S by l' X L: n ~. i 0 II i\ ~l e n t s a rf' not ad (' q LJ ate for 5 u c h 1 a r g e . s cal e , 
com"llJnitywl(jp rl'SOllrC(l lil.ln.H]C;rl('nt changes. A more effective alternative would 
be to arran~(' visits by villaCJer~ to villages or site5 where windbreaks are 
full qrown and thl'ir benl'fit~) ar(> bein~l enjoyed and to let other ~il1agers 
testify to thl' pffL'ctivl'nl,,;:; and bc'nefits. 

8.7 Degrndcd Solls··The Fundamental PI ublem 

The d(!Cjrlldf'd '.1.lt(' of til .. rl'~lion'~; dominant sandy Dior soils and the need to 
rCI]C'rl('r.ltp thl'rli waf, till' ~JPn('ral prohll'nl thl' prnj('ct was to address. Land 
de~lrad.1t ion i'. cll'arly indicatpd ill tI)(' results of the Societe· Senega1aise 
d'[tlJd(". flqropl'dolc)()iqlJ;'" ',oil,> ~,t1r;ipl inCj ilnd analysis work undertaken for the 
projPct in I.ltl' 1987. 1I1i~, work n'v(~itl('d the seriously d(i~lraded condition of 
the rl'~lioll'(. Di(Jr ~,(dh In particular: ',tructura1 fraC)ility and related high 
rrodabillty. low l('v,'l~) of Of!).lllic rn;lttH. low Wc1tf'r- and nlJtri('nt·ho1dln~1 
capacitif" .• IIlqll d'·rl'.ity (\'llIi(1I limit·. root df'vl>loprn('nt). Jcidity to til(' point 
of cau', inti illlJ:lIirdwl toxicity (hy (Tf'.1t ifl<J (iX( h.tll(lf"llllf' aluminum), and low 
1 pVP h of nit "CJ~lf'rl ilnd ilva i I ill>! (' phO'.phorur.. !lot.l!> 1 y. many hor i Ions ~hoW(ld 
,l{,ldity il1(I"I'.I·.lI)(1 bf'low t"n (I'llt illll't'·,.... II</cJr,lvat in~l the low·nutri(·rlt ~lilt.u~; 
and t II P iI lu rn i flU III t (I x i ( i t Y pro b 1 (1 III • I h (' ~ (I (h at".H t I'r i ~. tlc~) P () s (' S (l v e r (I 
rf~'>tri(t Ion tn !'Clot (Jrowlh and t.o nlJtrient and watpl' uptake by all plants. 

8·5 



LABAT·ANDERSON 

The data on SJils would have been more beneficial during the design stagp of 
PAFOCSE, when its results could have been taken into account in p1anning the 
various interventions, research, and trials in the various villages. This 
would have re~ulted in a better mix of tree-planting and Sail-restoring 
acti ons. 

Because data was not available on the soils, no allowance could be made for 
the fact that degraded soils are poor rooting environments for young trees. 
Tree seedlings, like annual crops, are just as vulnerable in their first years 
to the poor conditiLns of the upper soil horizon. Like humans, young trees 
and plants growing in impoverished soils are malnourished and more susceptible 
to disease and attack by insects. Growth is poor and mortality higher when 
soils lack. better physical and chemical characteristics. 

It appears that 1 imited consideration was given to improving the soil in which 
the trees were planted. The extra effort of digging larger holes (to 
enco'irage root growth), and the expense of adding rock phosphate and granular 
limestone (both available in Senegal) and compost made in the villages' 
c~lnpost pits, w~uld have been justified for well·protected and easy-to-water 
f"ult trees planted near compounds. At the least, triah alo'lg thesc lines 
shoJld have been carrIed out: however, none were foreseen in thc project 
design or ~)llb~leqlJently [onsid('red in plannin~l with ISHA. 

The distinction betwl'fln ttip need to conserv,' (>xistineJ soils an(j the ncu:ssity 
of regener.lt inq de~lrilded ones WJS not rn,)(j(! in the project desiqn. Thus, Ol(' 
tree-piantin~1 (Ixprci~,p "eems to have a~slJr:1ed that the soils were viablp, and 
merely needed to be conserved, or that the young !rees could overcome the 
degraded conditions of the soils in Wllich they were planted and ultimately 
serve to regenerate them. 
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ANNEXA 

METHODOLOGY, SCHEDULE, AND INTERVIEWEES 

Evaluation Methodology 

This evaluation is the only external one done for the Cereals Production 
II-Agroforestry Pilot Project. It is the final evaluation of the project, 
taking place the very last month of project funding, December 1987. 

Given the pilot nature of this project, the methodology used to gather the 
necessary information was a combination of limited personal interviews, 
several sample site visits, and review of the extensive documentation 
produced before and during the project. This was considered the best approach 
because the considerable accurate documentation was plentiful but 
unsynthesized, and only a representative sampling of project collaborators 
was needed, given the accurate reporting carried out during the activity. 
The synthesis produced involves a review and summary of this extensive 
information in a form that is meaningful and useful in the design and 
implementation of future natural resources projects of this kind. 

Since the USAID Mission had already designed and begun to implement the 
Senegal Reforestation Project, a more general document was needed to help 
synthesize the experiences of the Pilot Project, PAFOCSE, and to give general 
guidelines to future project planners in the form of lessons learned. Each 
technique is described briefly below: 

• Personal interviews included a representative sampling of each of 
the collaborating organizations. This phase took place from December 
14 to 19, 1987, in Senegal. 

• Project village site visits took place for a brief two-day period 
in Senegal on December 15 and 16. 

• Document review took place before, during, and after the week-long 
work in Senegal, from December 10 to 20, 1987, and January 2 to 31, 
1988. 
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Evaluation Schedule 

December 10-11 

Document review 

December 11-13 

Travel to Dakar 

December 14 

ANNEX A (Continued) 
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a.m. USAID Meeting with ADO, Project Offic~r, and TA Forester 

SODEVA visit to Project Coordinator 

p.m. Working session with TA Forester 

USAID meetings with Evaluation Officer 

December 15 

a.m. Document review 

p.m. Depart Dakar 

Arrive Thies: 

• SOOEVA/Thie~ Delegation: Delegue, RR, and CA 

• Village of Mboufta: Village co~nittee 

• Village of KellY' Gilllo Kebe: Village woodlot 

December 16 

a.m. Depart Thie~ 

p.m. Arrive Oiollrbcl 

• SOD[VA/Olollrbel Delegation: Oelegue, Chef de Secteur, RR, CAs 

• [allx ct rorel~ Regional 

• V 111 a~JI' () ( tId I iI'y(~Il(,: V 111 tl~J(" COllirn I tte(~ ilnd wood lot 

• Vlll,,~JC' of BClll',tall: Villa~jt' cornrnltte(' ilnd woodlot 

• Vlllil~W of WOllr COI'.lllf~: Vll1.1~J(! cornrlliltl!e illld woodlot 

Arr I ve TIll ['~ 



December 17 

a.m. Depart Thies 

Arrive Dakar 

ANNEX A (Continued) 

p.m. Peacp (orps Senegal. Associate Director for Forestry 

December 18 

a.m. DOClJT('flt n'view 

p.m. USfdD (h'bl'icfing 

December 19 

a.m. lA forester debriefing 

SOOEVA Project Coordinator debriefing 

p.m. Depart Dakar 
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Evaluation Interviewees 

Project Villago Conntttecs 

HtJ{Jllf t .1 

flJ l..tp,rit' 

Iloll ~ t ull 

\.'UUI' (UIIJfll' 

SOOEVA 

ANNEX A (Continued) 

Prlije(t Coordln4tor: A."·'ldou Cine 

hUK et rorct~ 

ISn 

USAIO 

"Do IJ t f i { r. I 

PfUJtt\ Dtfit~f; P~t1 ni.1'~ 

(~j'~~II~H Oftlfer: S.,doy (I~" 

LABAT .ANOE RSON 

http:Regiotn.01


LABAT ·ANDERSON 

ANNEX A (Continued) 

Peace Corps Senegal 

Associate Peace Corps Director: Jack Shea 
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ANNEX B 

MAP OF SENEGAL 

PROJECT ZONE: 

THIES AND DIOURBEL REGIONS 

LABAT·ANDERSON 

I 
I 
I 

, 

""," 
( MAL I 

\ 
I 

( 
\ 
\.-, 

\ 
ICOLOA \ 

lIQU~CHOIII ,.._______ I 
~ ~ -r-- ) 
~~---~ " ( 

J " 
G U I NEE B I 5 5 A U - R· DE ,~-."...----t 

( GUINEE -----.------.. --_'\...,,--~-----------'---

Scalo = 1/4,OOO,OCO 

B·I 



LABAT -ANDERSON 

ANNEXC 

PROCUREMENT IMPLEMENTATION AND PAYMENT METHOD 

Item 

Technical Assistance 

Long-term (32 pm) 

Short-term (10 pm) 

Commodities 

Water-Lifting Devices 

Vehicles 

Training 

Short-term, Local 

Short-term, u.s. & 
Other (16 pm) 

Operating Costs 

Research 

Method of Implementation 

Aid/W contract with 8A firm 

Work orders under central 
contracts, IQCs and inter­
agency cooperative agreements 

USAID issued purchase order 

USAID issued purchase order 

Organized by GOS agenc~es who 
provide materials & stipends 

USAID issued invit?tional 
travel orders of PIO/Ps 
managed by TA firm 

Managed by ISRA, Fixed Price 
Reimbursable Contract 

Demonstration, extension Coordinated by SODEVA and 
monitoring, and evaluation carried out by GOS agencies 

Wells 

Documentation 

Seedling Production 

Soil Analysis 

Contract between SODEVA ~nd 
we 11 diggers 

Managed by SODEVA 

Managed by SODEVA & Eaux et 
Forets 

Coordin~ted by SODEVA and 
tarried out by ISRA 

C-l 

Method of Payment 

USAID Direct 

Direct Payment 

Direct Payment 

Direct Payment 

Advance to Local 
Account 

USAID Di rect 

USAID Di rect 

Advance to Local 
Account 

Direct Payment 

USAID Direct 

USAID Di rect 

USAID Di rect 



Date 

Jan 84 

Mar 84 

Jan 85 

Mar 85 

Jul 85 

Oct 85 

Mar 86 

Apr 86 

Jun 86 

Jun 86 

Dec 86 

Dec 86 

Jan 87 

Feb 87 

Aug 87 

Nov 87 

LABAT -ANDERSON 

ANNEX 0 

CHRONOLOGY OF SIGNIFICANT PROJECT EVENTS 

Event/Document 

Cereals II Midterm evaluation report 

Webber/Major's consultation and report 

Project Design completed (PPS) 

Cereals II Amendment #4 

ISRA/CNRF training for CAs 

PIL #25: July 85-Mar 86: 

PIL #27: Mar IO-June 86: well-digging 

TA Forester progress report #1 

PIL #28: Seedling production for mid-JulY 

PIL #26: Re~earch 

TA Forester progress report #2 

I nterna 1 eVil1uil t i on 

SODEVA project coordinator r~port 

PIL #29: Additional operating expenses for planting, SODEVA 
auent~' per diem, soils study, well-digging 
(wal(>r-1 i ft in<] devices) 

1A Forester proCJre~~ n'pol't 113 

1A Forester final report N4 
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ANNEX E 

SUPPLIES DISTRIBUTED TO PROJECT VILLAGES 

2 200 1 barre h 
2 20 m hoses 
1 watering can 
1 sieve for soil 
1 spray adjustor 

plastic nursrry pots 
1 round shovel 
1 flat shovel 
1 100 m cord for measuring plantation 
15m ~trinu for measuring spacing between trees 
1 plastic pail 
1 plastic ba<;in 
1 knif{l to cut opf'n pails 
1 sack of 5 kU Mocap 
1 ~ack 10-15 kq dielpoudre 
I <.ark 15-20 kq rat poison 

LABAT·ANDERSON 

In addit lon, ',t'Vl'lIt('(,11 porta!»\' luc;,lyptus qcrmlnatlon beds left over from a 
previow. projl'cl Wi'r£' (livl'lI out in 111Ie' .. I.ot{' that number of Items given to 
(,Jch vlll.iql' dId VMy, dl'pi'ndinq on lndivit1ual needs and the availahility of 
m,lt(·rial<.. Ihl' proJl'ct .1:'.0 'll',tribut('d sheets of 1 m by 1.5 m rubber 
cor::poun(1 1:\\ t t i liIl d I ',l ,lrdl'(1 by .1 rutJ~'l'r sanda I f .IC t.ory f 0 11 ow i rlCJ Mach i ne 
stJr.:pinq of ~.;nld.1I ',(dId" ;lllll r('."pr;',,J In~J a very coarse mesh of durable 
material, Itl!':'!' WI"I' W!'ri' wln'(j tOIWthH and .1ffixed to stflkes in order to 
protect indivldlJJl tn.'I". Mid UroLJp" of trees. 
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ANNEX F 

ADDITIONAL TABLES 

Tree Species Distributed by the Project 

Percentages of Various Tree Species Included In 
Trees Distributed to Proje.:t Villages in 1986 and 1981 

1986 1987 Total Project 
Dl our-be-r--Th i es Oio-urbel-rhies 1987 
-----_._--_._---------- ---.---------- -------

Forestry and Forage Species 

[ucalyptu~ Camaldulcnsis 
Prosop I' 5 ju 1 if lora 
Acacia holoscricca 
Anacardium occldcntalcs 
Acac i J S('nC9d 1 
Parkinsonia Jculcata 
Acacia linflaroidcs 
Acacia flllotica 
Acacia a1tnda 
8alanitc~ aC9yptiaca 
Lcucacfla lcucoccphcla 

Fruit Tree Species 

'
1anu

o 
C it ron 
Goyavfl 
Othprd 

16 
62 
5 
6 

_ ~b 

5 
57 
24 

b 
b 

b 

62 
24 
b 

51 
23 
7.5 
7.5 

7 
52 
14 
6 

5 
7 
3 
6 

9 
27 
39 
25 

c 

36 
34 

1 
7 

4 
2 
3 
2 
3 
1 

35 
42 
17 
7 

a 

20 
43 
8 
6 

4 
4 
3 
4 
1 
1 

27 
38 
23 
12 

a 

ilTtlC' ilbovp·I i:,lfltf ilnd followillq ~.p(·\ip"" IlIlIk!! up 8 prrcent of the trees used in Thies 
;Hld 4 IH're('nt of till' total pro.1,:(t in 1987: Ilarlilwyallt, Acacid ,-addiana, A. sCydl, 
A. hi .. ·rno· .• ), ",md"indu.~ Itldictl, lind /i/iplws m,writlafla, In addition, 200 henna 
pLHlt .... WI'rl' ill "0 cjf'livPJ'l'd ill 11l1e·· .. 

b llif. ,dJllv,,·li'.tl'd ,In'l thl' foll(JwirHI '.pI·UP', 1:I.tdl' liP II IH.'rcl'llt of the total used in 
()i (Jurlw I I II 1911G: 11( de i ,I r.Jlfd Idllcl ,Ind 11, t ort111 i ~. 

COlll y 7!,() 1"lJ':,IIf1d WI"I' lI',I,(j ill Ili(ltJlbl·l 111 l~n7. 

dOlllt .,.,. III! lIJ<1.·', 1'."rl'!.I' 111'., IjI I'fldd lfli",. (,,, .. ·.·.(d \('1"., p.IPilYil!., MId 9r.1p(~frlllt!.. 

Uotc·; /I d.I·.1I lli,f\C ItI,,,. ',PI'( il'·. lint w.l'd. 1'1'11 "l1t,Hj('~. ilrl' for the cilteqory of tree 
(VUItI'" furl",try or fruit) ;UHf riot for ttll' tot,1l IllHllber of trees used. 
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ANNEX F (Continued) 

Sources of Seedlings 

Source of seedlings, 1987 planting season 

OCSR Oiourbel 
OCSR Thies 

SOOEVA Louga 
SOOEVA OiolJrbel 
SOOEVA Kaolack 

Village I~ursr.ri(ls 

Private Iluneries 

Total 

ODD's 
seedl i ngs 

40 
21 

3 
0 
5 

29 

17 

115 
..... -- .. ---- .......... "' ... _----

fe2 

% total 

35 
18 

2 

4 

25 

15 

99 
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ANNEX F (Continued) 

Tree Plantings and Survival 

Tree plantings and survival In project villages 

Amount 

Linehan a SONEDb 

Survival b (%) 1985, 1986 1985, 
Operation No. villages 1987 1986 1985, 1986 

Woodlots 53 74.4 Ha 63 Ha 58 
, bo i s ma s s if) 

Community orchard 43 31 Ha 7,403 plants 44 
(vergers comrn.) 

Double 1 ine windbreaks 52 62 km 54 km 34 
(brise-vcnts) 

Single line plantings 24 26 5 62 
(plantations en ligne) 

Single trees 23 104 Ha 6,145 tree:; 40 
(plantation indivicJuelles) 

A. albida pldntings 20 2,242 trees 46 

A. albidJ rl'~ll'nerat ion 44 1,677 Ha 215 Ha 89 
~-- .. - .----- .,-----~------~ .. - ----

aLinc·h.:tfl, Pder. 1987. Final report of the technical assistance to and the 
r1Chie','tr:,('Ilt" of tlip. cereals production II project flo. 685-0235, Agroforestry 
P i lot PI" () rJ r .1 rn . 

bSOtUD . 1987. [tude silvicole des plantations. 33 + annexes. Dakar, 
SODlVA. 
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ANNEX G 

DATA FORM 

FICHE DE SVIVI MENSUEL A 

Octobr. '981 

D.t. " 2A - /\.fo. Y1-
Direction 

1. REBOISEMENT 
92. Ru. BI.nchot DAKAR 

- ... r ... M 'It'''' l' , . 0 ")1. 14' 

PLANT A T ION COMMUNA UT AIRE PLANTATION INDIVIDUELLE CADD 
, --

BOIS VERGER l/riu V.nl A"~n.m.nr Ch.mp'''' Cone .. • Pure A'D;!I; PI.nrJ. 
A • C D A • C ,,'ion 

I./Km ;i~~"" -
Nb II.nts MOt" -- --
Nb lur "11. A3o<J --
OJ.. r'uUII~ I. ~ 

B~--' 
~,qu. 73J1-. : R 

obu,,".t 

--
A~'-' A~ ...... ~\~ 02£ 

I 

~~~ 3--11 C~ ~~ ~~~3 S"<'l 
'u~~ ~ .I\..{ b~ ~~ "JS3 .5~ -
~ ~ .I'-~ ~~ 1'1~ -
~ ~~ y-l... 1;:; ~ 'Q:w 

2 Conservation des Sols et des Eaux 

FOSSES FUMIERES I'OSSES DE RETENTION D'EAU 

- - -
N.tuI, M. 0 (\1 M.D 7p. d. compl £p.nd.~. lou/"I 0.,'''',1' SU",.fJ""'." - _ .. _----.-- 1I",."c. j.!!L~.n~. -- - .. ---_.- d~ tld'e,. "'o,,,ln, I culluI, t.p ". p." "fft,. Nt. • .. --- ------ - -_. -'---1------- -- -, 

:I 
3 
4 
5 
e 
7 , 

.. --
3. FORMATION Bosoins 
-----------------

G·] 



, 

LABAT·ANDERSON 

ANNEX G (Continued) 

FICHE DE SUIVI MENSUEL B 

Octobl' '9B7 

D,,, .. ~ - ,...,A - ~ 

DIRECTION 

C A ·~L·o-. ~t: ~~ 

VIII,g,. <"'b\~ 

Dip""m,nt : 

-v; \J ~ \I fr-tI Ii 

4. PLANTATION 

92. Ru, BI,nchot DAKAR 
t.P (..t.[)() ".f t' . .. .1 'I <II' ~1 . .. 

~\ D.,. \ II' pl."". ,.""" -'- A II.q". 1,.",,",,,, ,.,,"'"' I I. plo"., i." C', m,l.d,. "br. 

I.,.,.,,,,, I r- .1' 
0",,,,,,, 

"b,.:K, ".'&11" ''',m', 
~ (t ~ (l;.~. ~I.h sr-\'l ..... ~, s ~ " q'1 " '~8 ~O. p...Cl 
M...-J.... C~ f.A1l ~ .~f> nc.. 1".c'O 

\\J~~III ~ -"'5'b P,'l 004,5") 

~c..A~!»QI &'1 ,log.. r1(l A~ 

A· P..'1, t4\b~ ~l v nA it b ..,~ 
~~~ t1- A.-c;;. M Pic.. ,14~ 

~.*. L·t'· 8, 1 ~£. ~A r ... c... .p' 
{~I.I ~,'i~ (,s. «r ~(J tt~ ·fc.~ ~~ 

~...J..~ 
.t~ itf, ~I~ ~<£ 

""""~""'\b 'it .t ~\) rtf. PIt. ~5t 
~ .. \,ob 61 A.:lll 
~~\.l:'IJ t1 .liSt it' P,8 , 

,.,.... .. t ..... KA Pl~ 
~~ , . n 3~ ~~ 

C"h",. 
"'"re,"" 

,,, .... c, .. 

5. ENTRETIEN ET MAII~nIEL 
tNTRlTltN 

N.,,,,. Mo,." I,L" If' 10" ""'1" ,I. , ,.~. , f.fA Tt RIlL 

" .. " .... ", "',," lI'r" . -------r----------
D",.,,6.,. 

A",,,,. 
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ANNEX H 

DETAILED SETIING OF THE PROJECT 

1.(1 Physical Characteristics 

The Thies and Diourbel administrative regions are situated in the middle 
portion of the Groundnut Basin, to the east of Dakar. With the exception of 
low limestone outcrops in a few places in the the westernmost portion of 
Thies, the landscape is gently rolling to flat and near sea level. A mantle 
of wind-deposited sand covers the landscape and the underlying marine 
sedimentary rock formations. 

1.1 Climate and Weather 

Broaoiy speaking the region occurs within the semiarid tropics. The West 
Africa climatic designation is Sahelo-Soudanian. An eight-month dry period 
during November to June is followed by a period of erratic rainfall, mostly 
falling during July to September and typically occurring as local showers 
rather thall frontal storms. The rainy season is also the season of greatest 
cloud cover and atmospheric humidity. Average annual rainfall in the region 
has been in the range of 420 mm to 440 mm during 197!-1986 (SEAGROSOL, 
1987). Rainfall in the early part of the century was more abundanti in Thies 
the annual average during 1918-1965 was almost 700 mm. Temporal and spatial 
distribution of rains in the region are erratic, and interannual differences 
are considerable. 

Because rainfall intensity is not great, erosivity of rainfall in the region 
is not high. t·lost rains do not exceed 20 mm per hour. lIowever, soils are 
totally bare when the first rains come, ard tllis tomblned with their lack of 
a stable surface structure can result in quick sealing by raindrop Impact and 
surface runoff. 

Winds are strongest at midday dllring the hot dry season that precedes the 
rainy season. lhese are the lIarmattan winds that blowout of the northeast 
from thr Sa~Jra desert, and are at their strongest during April anJ May. 

Annual average maximum and minin,um temperatures are 350 C and 190 C 
respectively. Surface soils can reach temperatures of 600 C or mor~. 

1.2 Land Forms and Salls 

In recent ueoloyical time (the Pleistocene) sand dUlles covered the region 
from the Saharan ~.outh to the Saloum River. These dune~ .we now smoolhed off 
and the Inter-dunal dr'pre~.~.ions ar£' parttally filled In. Over the millenia, 
these dIIlH!~ hl~cilm(' !.tabill/('d by native vl'~J(!tatl(Jn cOIl .. i~,tln~1 of ., low oJ)(~n 
fore~t dominated by Ac.1C\;";. 1111' nallvl! Vf!~lcltat1on I~. now .)lJl1()~.t nntln!ly 
removed f!XCept for larqp tr(le~ In v1l1a~je cornpollnd~. and v.)lu;lhlc trl'l'!'. sllch 
as ACdel.} .11l>id.l ano IJJ1.witcs IJlYgypt ica In t.hr ;1~lrlclIl tur.)l 
landsc.)I)(! that glvl! a park·llk(~ 'Ippear.,nce. Wlthoul the ~.L)bll1l1ng 
vegetative cover, the!.£' ancil'nt dIllH!S Ciln hecome mohll!! onco t\9illn. ill> has 
been ob~.orved In plaCl!s dllrlnq the late!.t droll~)ht. 
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A shallow ground-water table found at between 10 m and 30 m is fed by 
downward percolating rainfall and is the source of water for the region's 
numerous villages. The water table has descended since the onset of the 
drought in 1968. 

leached Ferruginous soils is the accepted designation of the region's soils. 
They are widely found throughout the West African Sahelo-Sudanian and 
Sudanian zone. Locally they are called Oior soils; a slightly hydromorphic 
phase occurring in interdunal depressions and with somewhat higher clay 
content is called a Oek soil. The Oior soils are predominantly sandy (80 
percent to 95 percent), of poor structure, of high density and low porosity, 
neutral to acid (pH 5.0 to 7.0), and have low water-holding capacity (between 
70 and 120 mm depending upon the topographic position). The lower-lying Oek 
soils can hold more water. Because of very low content of organic matter 
(around 0.5 percent) and clay (3 percent) in the Oior soils, they cannot 
retain nutrients in a form available to plants; their cation exchange 
capacity is on the order of 2.0 meq/100 g. 

The soil-testing work commissioned by the project (SENAGROSOL, 1987) 
confirmed the degraded state of the region's Oior soils. Over the years 
cultivation (which is now a virtually continuous rotation of peanuts and 
millet) and the loss of organic matter restoration with the disappearance of 
follows, have made these soils relatively infertile and unproductive. Never 
considered high-potential soils, their modest productivity has declined. 
Continuous cultivation destroys their structllre and makes them vuln~rable to 
wind erosion, increases density (which impedes root growth), and drcreases 
percolation and water storage. Acidity has increased in relation to reference 
soils studied in the 19505 and is greater below 10 cm than in the surface 
layer. SENAGROSOL found acidity-induced aluminum toxicity in some of the Oior 
soils samples. Values of pll 6.0 and 5.0 were found in Khoube at 0 to 10 cm 
and 10 to 50 cm respectively (SENAGROSOL, 1987). 

Oior soils near Acacia albida trees and tllose Oior 50ils that are heavily 
manured and devoted exclusively to millet for household consumption (i.e., 
the Toll Keur lands) have retained their productivity. SENAGROSOL sampled 
sons witldn 5 to 10 meters of Acacia albida trees (M!32 at Mboufta) and 
found total IIltrogen to br twicp CIS high as soils not under the crown (0.4 
ppt compared to 0.2 prt). Ava 11 abl e phosphorus of 62 ppm was found in the 
same sampl£'. Available phw.pllorlJs In soil samples was on the order of 10 to 
30 ppm el~l!whl!r(l. 

Oak soils h;lvl' Id~I"er orgalJj( matter and clay content. They .1r<~ less ilcid, 
and ."lre tlH'r/!fOrl' lrIon~ productiv(', I'xcept for llmit.ltlolls p()~.ecl by their 
f 111 C t U II till II Wilt I'r t iI II 1 I' I w" i (h .If fpc t c crt a I n p 1 <HI t s (e. g ., the m ,) n got r c c ) • 
Tlwy only (on,prl',1' 70 pf'rcf'nt of th" n~llon's soils, howevnr. The stNAGROSOL 
tests of Ol'k '.oll!. found ',orne of tlH'~,e to he modflr.ltely fcrtilo, wilh neutral 
to .,lk.11irH' rf'tH.llofl, IIIld with twice .15 much cxchang(.'ablc calcium and 
m i1 9 n Q s i U In .H II h1r h Y () lor :. (l i 1 s • 

H·2 
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ANNEX H (Continued) 

2.0 Settlements and Land Use 

This is a region of many small villages of 250 to 300 people and high 
population density, now exceeding 100 persons per square kilometer. Serer, 
Wolof, and Peul are the principal linguistic/ethnic groups. One usually is 
preponderant in a village, but some villages have all three groups. 

Bushy follows and permanent grazing reserves, usually on poor lands with low 
forest, are no longer seen. Wild fruit trees are now scarce in the region, 
as are grazing lands for domestic livestock during the growing seasons when 
they must be herded away from the planted fields. There is a serious fuel wood 
shortage. 

A continuous rotation of millet and peanuts is the dominant land use. 
Sorghum may be grown in Dek soils. Cowpeas may be grown as an end-of-season 
catch crop or instead of peanuts. Manioc has recently been introduced and is 
grown in Thies. Average yields of millet are on the order of 700 to 800 
kg/ha. Yields fluctuate considerably in parallel with th rainfall but have 
been declining as soils productivity has dropped. The effect of soil 
degradation on yields has been masked in recent times by the drought. 

Crop residues are not plowed into the soil. Cowpea and peanut vines are 
consumed by local livestock, or baled and sold for fodder. Millet stalks 
have multiple uses: building material, fodder, and fuel. Acaci •• ,bid. 
limbs are pruned in the dry season for green forage, and then burned 1n home 
fires. The crowns of some A. a7bfdas have been dwarfed by excessive 
pruning. In essence, little organic matter is returned to the s011 in the 
form of crop residues. 

During the postharvest season, herd cattle forage in fields and are corralled 
during the night on millet-producing lands, to concentrate manure there. 
Manure from local sheep and goats is not traditionally used for fertil1z1ng 
and accumulates in mounds. Farmers do not use chem1cal fertil hers 
(SENAGROSOl, 1987). 

Improved technologies suited to this region have been slow '0 d veloping. 
Improved peanut varieties that mature in seventy-five days were d velopod in 
the 1970$, and recently short-season, drought-tolerant cowpeas h ve boon 
developed with the assistance of the AID Bean CRSP. Howevor. 
better-performing millets and sorghums have not yet been dev9lop d nd 
farmers have been unabl e to buy fort 111zors because of • 1 ek of' cr d1t and 
ava i labi11 ty. 

In recent years , villago woodlot and 1mprov d wood-burning · tov . h v ~ n 
actively promot .d in this r gton, and , ewh r in S n; 1. Vi'lag 
nUrsertes boe m S ociat d with th vill.g woodlot c mpalgn, nd 1rrig t d 
vegetables arc of ton add d to the nclo d nUr r1 s . 
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ANNEX I 

PREVIOUS RESEARCH AND DEVELOPMENT WORK ON DEGRADATION 

The problem. defined since the onset of the drought in 1968 as 
desertification. has concerned the government and the international community 
for some years. In 1980, USAID/Dakar included environmental rehabilitation 
of the southern half of the Groundnut Basin in the Country Development 
Strategy Statement. 

Initially seen as the result of tree loss to woodcutters. degradation was 
countered with projects to increase fuelwood supplies by means of large 
plantations such as the 1.500 ha-plus plantation at Bandia (the AID·financed 
PARFOB project) and small village fuelwood plantations. The latter have been 
supported indirectly by USAID (though Afr1care and the Peace Corps) as well 
as the World Food Programme and other donors (Chun Lai, 1984). Also, in 1980 
work on improved wood-burning stoves and improved charcoal-making kilns got 
underway. with support from USAID and eventually other donors as well. 

During this period. FAO and FAC were supporting research in sotl fertility 
maintenance and agrocltmatology at CNRA, Bambey. including methods of 
tomposting. management of organic matter in soil fertility maintenance and 
soil water conservation. Much of this work was summarized by Freeman for 
USAJO in 1982 in an internal paper on agricultural intensification and 
environmental rehabilitation in the Groundnut Basin (Freeman, 1982). USAID 
subsequently uthorized PL 480 funding for adaptive village-l evel researc:l by 
ISRA on a number of land r generating solutions, planned and executed Jointly 
with SODEVA, ISRA 3nd the Direction des Eaux at Forets in twenty villages. 

Forostry ra oarch h d 150 received modest support but important results were 
accumu1 ting in tho rly 19805. CNRF mult1species trials in Bandta f near 
B ITIb y, no r Kaol c'k. nd lsewhoro, had shown tho kind of performance that 
could be exp cLod from various eucalyptus and exotic acacias on different 
soils. The good perform nc of E. microthcc. on heavy dek soils had been 
not d. Thopoo'r p rform nco of E. ,c,m,du1cnsfs at rainfall less than 800 
mrn h d b Il ' ' bl' h d tn tr1 1 s nd in pl ntatton , 1ncluding the 
AIO. fin nc d :B nd1 pl nL ton. At th t pl nt tion a ociatod research aho 
x min d uch qu tion w1ndbr k conf1gur tion • 1ntercropping, herbicide 

u in w d uppr ion, op n ro t pl nt1ng (b rbatalles), nd the soil 
moi ur r tn und r n w pl nt tion s opp~ cd to n tural forosts. 

1· 1 
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were recorded in USAID and AFRICARE project documentations, notably Fred 
Weber's evaluation of the project in 1983 (Weber, 1983). Among the more 
important lessons in vill~ge forestry learn~d from these and other project 
experiences were the followin9: 

• Land shortages in Thies and Diourbel severely limit the block 
plant2lion arproach. 

• Village nurseries are very effective in general, but poor-Quality 
ground water (too salty) found in some places may jeopordize 
germination of some species. 

• Protection of planted tree~ or natural regeneration (e.g., Acacia 
albida) is d!fficult because of a lack of suitable materials. 

f -2 
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Ar. rellit,f~11 ill tl\f~ 1'1' ,lirl'l\lln1f!lIt ,jatl!d April 4, 1985, the bBCic tonl of this 

Pt'oj~cl if; lo C.IITY (Hit afl 'Ir,r'):O('I~:;lrYI :;oil cQn!Ot't'vation pilot p.:ogram in 

the Thtet; allll l>iulJl ~JI'l ,(·r.ion:; uf !;l''''~r.al. Thi:; pilot pro~rnm i:; n 

precC)I\IHlio!\ to .!C!lI'·Vlflr,. 1'\,lll\tail\illl~ anI' irrl'l'OVlllr, af,dcultlJral pt'oc'uctivity. 

11 ... 1"I(PO!'" III 11\0' (:,·t',·.d~. II prc)jPcl I!; to "iil'PI'OV!! extl!flGion and 

t"eG~/)rch c.ll'lllJiliti'·!',ol till' (;OVI'I'!HllIHll of :;'!II"r,al lo "c.lch the (!ntirc rilrt1\i.n~ 

commulltly IJtlh 11"I'IOV"'\ cIJlIIJI'.1! 1',·corllifl'·!\(\Olli<JlI!' (I''';i~ned lo incrcaGc food 

p("(Hluc l i Oil .11111 ! .IITI i III .);.:1' III tlll' (;I'CHJIIlllllll lIa·dn". 

Tt,~ 1I1"JOI' IIfIIVltl'''. (.1:' ,,·vit.IO(I ill 1'1') 0/ til,! project lhrouth which lhole 

objtlctlvl'I. """ to I,,· .1 1 "1' . ." .. ,1 .111' 1I~; r"lll)lJl.: 

.) 1111'111. It y. t .. ·.I. 111 •• • .. ·!·'111.".· 111\11 (·V,tlll.lll' /I ,,"ril'll oe ar.I('(ol'.!!;lI'Y I'&nd uoll 

CUlltjl"vnljl/ll 1"dlld'IIj,,~; "'''.\r.II,·(1 to 1~.dlll,,11\ lIull Jll'u(1lJcllvlly lind 

b) 1II1 I'IO"t< lIl" t .1 I"'\. 1 II t '1 fir ';0:; 1It' • .,,,1: I "I. to ,"Hd r,lI, IIMI'II1M,"nt illlc1 .,11/\ lu"l., 

.. "n/flll nlltry IIfI.l till I I t:IJlHI",'VAllo" J"'lIr.f'nlfltl. 
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-5-111. PURPOSE OF THE EVALUATION 

A major project evaluation conducted in January 1984 pointed out the 

Lmpo~t8nce that th~ Groundnut BaGin has for Senegal's economy and the need fo~ 

lon~-tenn 601utionG to the natural resources deterioration of the zone. The 

;eam reco~nended, ~mong other things, that USAID continue assistance to SODEVA 

lnd ISM and the Service of Water and Forest t.o promote "crop divcrsification, 

~e18ted livcstock activities, and soil conservation and regeneration 

lctivities". Environmental reclamat ion through the establishment of 

~indbreaks, tree plantings and fanning techniques to restore soil degradation 

1ave been successfully carried out in various countries in the Sahel (A. 

~iang, 1983, F.A. Gulick, 1984). Results obtained in these countries suggest 

that production can be increased by 40-50~ for grolJndnuts and 2)-6)~ for pearl 

nillet. It has also be~n documented that elsewhere shplterbelts have 

contd.buted to improvement and restor action of the microclimates for field 

crops estaLlish:nent during the drought years. A numbel' of these techniques 

have been tried in the pilot project and specific assistance is now needed to 

evaluate these efforts. 

ThiG agl'oforcGtry pilot phase was initiated with the revision of tho , 
orl~inol CcrcnlG ProductionG II Project in April 1985. transforcd 

(rom the odr,inal' projf!ct fundinr. of tc the new project in tho 

(onn of a 1'[' :'lJpplelnent. SODEVA, the ll'r.ional development uy,cncy in charge of 

the Grounl'"ut lI"IOin ar.n)ed to COOpf!['atc wiLh ISHA/CIIIU' 'lId the Servico of 

\JlIler lllld FI)l'cst tl) COIlI\uct tho pilot proy,ram. Tho total duration of tho 

pi lot phllt;e waD Gul (or )) month!>. 
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V. SCOPE OF WORK: 

The contractor will be ch8r~ed with conducting a systematic evaluation tu 

me86ure the impact and progress of the project towards achieving project 

objectives. Included in the evaluation will be an assessment of: 

a) the total number of hcctarc5 or trec5 planted; 

b) survival rate (by 5pecic5) of tree~ planted; 

c) number of villa~e5 participating and total number of pcople affected; 

d) the quality of data collected for analysis; 

e) the quality of re~c~rch conducted and its relevance: 

f) the knowled~e of soil type and its capability to Gupport ve&etation and 

related economic fea5ibility for forestry interaction; 

r;) the relevance of other" corr.:nissioncd studie5 and U)cir u!iefulne:;s in 

relation to other project corponents; and 

h) the extcnGion methods u:;(~d by ~ODEVA'5 fi(~ld a!~ents; whether or not these 

will be able to mutiv.lt(~ tilt' villil!~t'n; t.o continue ar.roforc:.try I1nll !:oil 

conversation iJctiviti(·~; .ill"t" lh(~ projPct is over. 

The cvaluiltion ,;hulild ;ll!;o <I!.:"P!;:; UW (!f(('ctiv(~II(~SS of workillr. protocol .. 

and the I)f(eclive U!>(' of input!. tJy ::ODEVA to !;lIcc1!:;:;fully dic&(!rninntc the 

propolif.'d pac",ar./! o( illtt'rvl'flt iIJfl!., Fot" I')(an,pl(!, tile U:;1l of thf.' doclin'('nL,tlon 

center, utiliZation or IIlJ!1io"vi!.lJlIl '-\ilt.-t"lal" .11111 op(·ration:.l liIlK'lf,I.·" ~JI,lwclln 

tho dif(orflot ar.(·f1ci'~l; !;hotJll! lH! 11(':,crib"(L 

It i Ii (Hi llU 1\ li 1\ I U lilt t III' t" !.II 1 t!: 0 f l II i t; (' l) fll.ld La fI C Y l' r lJ V i 11 (. !; (J [J E V.... lJ:;" 1 [) 

and othor IJlH'Uclputlllr. ,ar,t·fI<'i.·:., wllh 1\ '!II(\,dt" IJUI1t1l'l.tllll,nUr. "lid r."l'~III1C:o 

to mAke thll Ilf'IJrol,rilltf· d'.1f1r."r; wtlieh C:ilf\ tlc'l" !'IItH relet OUI'" (orcltJtry 

proJoctQ luwl\\,c1u Itch\.'vlllr, l'l'ojt·cl r.olll~ C1Ul1cllvoly. 

Ttl., e tHH.IIlll1fl('Y ",III \l~ (;IIr1 l".,J out \)y ana p~rD(m. Ttd. pl3r1on Ihould bt 

II fornflll'll' or r.nll rl)fi~tHv4tlon Iiftu cl"llfit. wHh lh., (ollowln, flpodtle 

qultl' f Irftllll"~' 
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1) Advanced degree eHS) in an appropriate scientific discipline such as 

forestry, soil conservation, physical geography, forestry, extension or 

re lated fields. 

2) Experience in Francophone Africa and preferably experience in 

administration, project management implementation and extension, 

coordination, and supervision of technical pro~ram~, would be desirable. 

3) Background in arid land forestry, forestry extension, village woodlots, 

windbre3ks, Goil conservation techniques 3nd soil r~gcneration. 

agroforestry, and nurs~ries development, would be desirable, 

4) Famili4r with resu~rch, documontation and applied roscarch as related to 

forcstry. 

5) Uac .... r.rcund in audio-visual Gupport to in!:truction; 

6) Priot' ~;":'V1C:" a~ a rf.I~~.t,cr of A1D 01' international ilgcncy evaluation teamSi 

1) Frol\dl 1.1rlr.'Jar.e al.li 1 ~ty at '-:;1 ~3/H3 lovel. 

~uupuncILili{y (or prepAration oC tho Cin~l roport to bo lubmLtted by the 

contrllctor will roal with the conl:lulttlnt to be cn~ngod undor ·,hLa PIOIT. 

Th, rUJ'orL will contnin the! (ol1owinr, c"clion&:: 

t:u "01'1'" 11. .• ,; ll,ifI 1.;lr .... r. I.llly.l ... .,,'lacto., Inc: IwHllr. el4tf"~\Qf\t oC I'urpoao or tho 

JilUjf1f' "h,t .. r tI,,,, fUIll;lIllql\ry, '* bt"le1f!'''lll or th" c')I\t'IUldOfll:l with topiC'1 

1.lhlll I r 11,,1 I.y !.IlI,hlqIUl1r.t AII'~ 1'I1II1f1"ft111111t1Iollt; (flll'l'e·t;I"'fI.!lIlr. to 

tl"ltll'~I"""1 ",,,1 1.'1'01' It '1111, •• wllr-I'eo 'I/Jt~!lI!lltI, 10111" Of' wldrh ur.""r.y IIllould 

t.q);., ,t,11 f.,' .. ··.·11I .. 1",' 1:arIII'fI. 
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3. Body of Report 

Will include a dcscription of the context in which the project has 

developcd and provided the information on which the conclusions and 

recommendations are based. 

As neceGsary and providin&, minimally, the contractor's scope of work, and 

description of the methodology used. 

A final draft of the cvaluati'm report should be submitted in English to 

USAID at leaGt thref~ day5 before the departure of the conGultant from 

Sene&al. Durin& ttlC cour!:>e of the a~!:>ignInent the contt'actot' will maintain 

contact with the ADO officer of USAID through the Project O(ficet'. USAID 

will arrilnge to have the report trallslaled and typed in French. 

The conlraclor should have t'eviewed and be familiat' with, prior to tho 

GlBt't of field cOfl!.OlIllation, lhe following documents: 

1. Hid-ll~nn EvallialivlI HI!po['t; :;cllcr,al Cereals Production 11, 1984; 

2. Projf!cl POIIU!I' AI:,I'II,lr:.enl, April 191!~, 

3. Gr'iHll A~~t'I~ .. rn"lIl 0111,1 /I/!\t!rl'lr~'f~nl~, I'I'oj .. cl 68S-023S. 

4. GO:; tJew At:riclJILlJI'al Policy, 190/., 

S. USA I [) CD:;:; FY In 7, 

G. I'l'otre~.!; H"POI'L:;, PI'l!'!' l.i1l1'1I:&II, 1':jl)~, 1 I) Of) and 1')87. 

7. I'rf)loc()ll!~; ,l'Act:IJI(l ["f'l"llfli 1\ 1 'p)("'('ul ion t1\J projot Agn)Corootorlo; 

8. n.ll'porl ,\'E)(I·r,IJl.iulI (\11 I'rojl~l Ar.['orol'l·tol'!l'io Con!'cl'vllllon dog :;01" ot 

.: " U)(, 1 'Hl ~,. 1 I}O (, I .J III \ 11)111, 

USAID wLll J'['()V \ ,It! t:CJp\"u oC lhCl~O "O(:IIfMHltD to lho cfmtl"llctor. 
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