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BACKGRCUND

Purpose and Methedology
CARE, with the assistance of Consultants in Develorment,

has gathered data and analyzed it with the purpvcse of monitoring
the progress of the project at its 20-month roint, in terms of
planned/achieved rexformance in the context of operating conditions
and constraints. CARE has taken advantage of this %o inciude a
breader look by

1. Evaluating the impact of project activity on farmer
and Forest Service attitudes arnd behavior regarding improved land
use and increased food production;

2. Recommending ways to improve project performance and
impact;

3. Identifying and ccmmenting on the feasibility of
new project interventions, by brecadening the scope of the present
project and/or aprlying a similar appreach in other perts of the
Sahel;

4. Relating this project to the current Xnowledge

(research and field experience) about icacia albida.

The main turvoses of this lock at the project may be
restated in simple terms. CARE wishes to imprrcve the implementation
and impact of this project, and to ccnsider the implications of
this exverience for future develcrment program3 in Chad and in

other areas of the Sahel.

-l-
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The methodology of 1lecoking 2t project vrogress, impact,
and broader program imvlications has been, to th & extent dossible,
collaborative. Consultants in Develorment held extensive discussions
with C:RE headquarters and field personnel tn develop the approach.
The fielc werk was done by a team of CARE project technicians,
Chadian Forest Service personnel, and Consultants in Develorment.
Discussions were held with the major rparties involved, the farmers
themselves, Chad nmational and local government ctersonnel (teclnical/
administrative and traditicnal), USAID 2nd Peace Corps. Ccnsulta-
ticns on the broader implications were held with CIISS (Ccmite
Permanent Interetats de Lutte ccntre la Secheresse dans le Sahel),
and Forest Service perscnnel in Niger, Uoper Volta, and Senegal.
Contact was made on research questions with the University of Cali-
fornia at Riverside, the National Academy of Sciences, and the U.S.
Department of Agriculture. The drarft report is availsble for
review by hezdquarters and field perscnnel.

Briefly, the methcdology cconsisted of field visits to
nurseries and planting sites, taliks with farmers, representatives
of the local power structure, meetinzs with govermment represen-
tatives, both in the field and on mizis<ry levels; technical discussicns
with 3 literature review, and analysis of data., More details
zay be found in Appendix A,Methcdology and Field Schedule.

Project Histcry and Descrivtion

CARE's presence in Chad dates back to its 1S7L response

tc the Sahel Drought Emergency, providing food and transtort for

-le
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distributicn of the focd. Focd for Work projects were begun, and
a number of ciinies 2nd 3chools were built. These projects were
broadened to encampass the rehabilitation of agriculture, varticular-
ly the food vroduction activities of small farmers. Food, both P.L.
LEO and private donations through CARE, was made available together
with hand tools, to those varticipating in a range of activities,
including planting of trees, which contribute to the improvexent
of the critical natural res-urce situation.

CARE and AID funds have been invested in this three-year

project, the purpose of which 13 "to establish the Acacia albida tree

on farmers' fields as a recognized low-cost improved technology
and as a zeans of izcreasing the farmers' capacity to improve his
(sic) agricultuml output and to establish the .concept of culti-
vating firewood as a damestic crop with conccmmditant protection of
the envirorment." (Program Descrivtion, Grant No. AID/afr-G-1251)
The project has been running longer, but AID Great supPerts runs
fram July 1, 197€ thr-ugh June 30, 1979.

Project activities are listed in the prozrem description
as follows:

DMPLEMENTATION

) For the planting of Acacia and Neem trees , the Grantee
will be responsible* for establishing and operatinz nurseries in

the following locations in Chad: Bongor, Guelengieng, Mal Izo,

+ Chad Forest Service ccntends they should be in charge.
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Mandelia, Massakory, Masseguet,Moussoro and Mogroum. The Grantee's
Tield representatives will be responsible for the following duties:

l. Orientation/training of Govermment of Chad (GCC)
ccunterpart forestry persomnel in the objectives, aporcach, and
me thodology of this project which is conceptually new to the Forestry
Service.

2. Selection of farmers in collaboration with the coun-
terparts to include an evaluation of their potential to rarticinate
in the project on an individual basis.

3. Training of fermers to include development end
execution of a methodology appropriate to meet the requirements
of stimulating interest and effectively imparting knowledge to a
traditienal, rural illiterate population.

L. Preparation of 2 field manual to set forth all pertinent
aspects of the oroject activity and to serve as an operational
decument for expanded and/or similar activites.

5. TFreparaticn of educational materials in improved
agricultural practices to include such items as posters, fila
3trips 2and radio breadeasts.

6. Direction and supervision of all overational elements
of the project to include such specific items and stevps 2s:

a. Administraticn and revorting;
b. Local procurement of material and equirment;
¢. Arranging and coordinating logistics and

transvortation;

.‘4-
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d. Village and field surveys and subsequent surveil-
lance of 7iald operations on an on-going basis;

e. Establisiment of nursery overations to iaclude
preparation of access r-ads, construction of work sheds and huts,
seed gathering, separation and storage, fence construction, pot bved
lay out, picket treatment, potting soil preparation, pot filling,
orovisicn of water supply, nursery watering, scarification,seeding,
thinning, reseeding, weeding, shading, pruning, and protection;

f. Transfer of seedlings to sites to include transport
of 3eedlings to villages and field verimeters and wvatering;

§. The technicians will be responsible for setting
up 3 nurseries (2 in interim quarter and 2 each in Fiscal Years
77-79) and the planting of Acacie,Ccmmithora and Neem trees in
3,590 hectares of land. Approxirately 2,000 rural farmers and
13,500 derendents will be project beneficiaries; and

h. 7ield work <o include planting-cut and erection
of fencing stakes, cleaning tree area an¢ fencing, treadment of
olants and fencing, and the continued surveillance and ccunseling.

7. Internal evaluation of project activities.”
Please see Appendix 3 for the Logical Framework rfer 4his project.
This evaluation report iz a background, preparatory
dccument forCARE's use in complying with the grant reporting

rejuirenent:
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REFORTS

"At the end of 20 months the Grentee shall conduct a
project evaluation and submit the evaluation report in 15 copies
to CDO/Ched. This report shall indicate but not be limited to the
following: |

a., Actual as ccmpared to vrojected progress toward
achieving the project surpose as 3tated in Logical Framework
Mstrix.

b. Financial Report of pvroject activities.

¢. The establishment and overation of four nurseries

for Acacis,Ccmmichora,and Neem trees.

d. Whether small fammers from areas vhere nurseries
have been established are actively partic’‘pating in project, i.e
planting, tending and protecting trees.

At the campietim of services under this Gran¢, the
Grantec shall sutmit a final report 'n fif+<een (15) copies to the
CDO/Chad. The final report shall set forth, in detail, the results
of the project.”

(Material on Project Activities and Peporting lequire-

ments is taken from (1), See Bibliograshy, Aprendix C.

Current Knowledze and Concevts about Acacia alsrida

Literature

An extensive amount of literature available on acscias
covers different oarts of the werld (e.z., Australia, !“"rica and
Israel). Perhaps themost ccmorehensive abstract 13 that by G.T.
Wickens (7). (Refer to Bibliograchy, Appendix ¢ ). He has also

written another document in Fnglish which drovides an excellent

”
aQa
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introeduction to the subject (27). Most work on acacias in the
Sahel has been done by French researchers and foresters; the
principal works are cited in the bibliography: (6), (8), (12),
(11), (13), (24), (25). French and African research institutes

studying icacia aldbida 1include: the Agricultural Research Station

at Bambey, Senegal; CNRF (Centre National de Recherche Forestiere)
Dakar/Eann, Senezal; ORSTM (Of2ice de la Recherche Scientifique
et Technique Cutre-Mer) Paris, France; and abcove all others,
CTFT (Centre Technique Forestisr Tropical), Paris, France.
Literature on extensive field trials carried out by
3ritish and Nigerian foresters (Fishwick, Jackson, and others)
is available through Ahmsdu Bello University in Zaria, Nigeris.
Relatively little has been written on the subject by United Stateg
sources. The Agency for International Development has a raper on
file (5) and scme backgrewd information has been ccampiled by others
(1), (15), and (16). A revised version of the uncublished Hotes

4

on Acacia albida bYby Fred R. Weber is found in Aopendix D . The

Bibliography ccntains references %o works vertinent to this
project. For additicral references see the texts cited, the Office
of Arid land Studies/University of Arizona, or the Africa Section
of the Northwestern University Library. The CARE office in
NdJemena has a collection of most of the orincipal references

¢cited here.
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Peseription

Acacia albida (Del.) is a large tree, Frowing as tall

23 15 2 with 2 large soread-out crown. The bark 13 dull grey,
Tissured and scaly. 3ranchlets are white; svines are thick, white,
straight and point downward. [eaves are drey-green 3-10 pairs

pinnules and 6-23 pairs leaflets. Acacia albida flowers witg

reamy white blossoms. Seeds are dark brown inside orange pods

which are 8-15 cm leng. Acocia albida 1is hizhly valued in c<nserva-

ticn efforts and much appreciated by loeal pecvle. It is the only
svecies which loses its leaves during the rainy season; therefcre,
Taraing under these trees is not only possible aut rrofitahle.

Uses

= Good soil conservation tree (can lead to hizher yields
of cr-ps vlanted underneath).

= Pods good foed for catile and other damestic animals .

- Branches useful for fences.

- Leaves used for animal feed.

- Wood for implements and carving

- Bark contains tannin (thOUgh another acacia; nilstica
is a more peoular asurce for natural tanning material)

Stecizl Notes

- Introduction of icacia slbida i3 considered imzorsant

and worthwile by many Tarmers, a fact which helps min acceptance
of a project using this tree,

= Acacia albida trees save reached heizhes of 2 to 4 m

after only three and four years of growth (Niger and Upter Volta).

-fe
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- How much Acacia albida does enrich the ground around

the. trev and what factors are involved has not yet been fully
investigated.

- Young trees are hard to protect against stray gmazing
pressure. It i3 usually nccessary to protect these trees for
5-3 years dependinz upon area and site conditions. The young
branches and leaves are enjoyed by animals. Also young trees
in farm fi{elds are small and hard to see and may bde lost during
hoeing if not marked.

- Acacia aibida until recently was sble to regenerate

naturally (seeds are eaten by and passed through animals). Now
land and grszing pressures have increased so much that the young
trees are being destroyed by browsing inimals and clearing
orerations.

- The benefits of planting Acacia albida, in terms

of initial investment, are not yet fully defined. Thus, it is
difficult to fully justify a tree planting project to dcnor
agencles. However, i1t is more costly to reduce razing to a
ievel where a tree can regwnerute than to raise plants in
nurseries, set them cut in the flelds, and protect them
individually.

The Wickens abstract (7) {ndicated that Acacia alb‘3a
is found all over Africa: frcm the Nile Vallay to Southern

Africa, and fron Senegal to Zthiopia.The author rejorts two fruiting

<9
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seasons in scme areas. In the very dry part of the desert, icacia
albida 13 restricted to the “ottem of the wadi or xori, that is,

to 2lluvial plains where occasiocnal flooding occurs.

Wickenr indicates that Acacia albida protects the soil
and provides forage for animals in the form of leaves as well as
pods. 1/ Porteres (3) and Lourke (9) specifically point to the

enriching influence of Acacia albida d{n farm 2lelis. They and

others attribute increased soil fertility in farm fields to the
accunulation of leaves ard other organic matter beneath the trees.
Studies in various parts of Africa and the Jear Zast

are consistent as to the beneficial influence of Zcacis alhvida on

the soil. Papers by Aloni on Acacia albida in Israel (26) and

Karshen in Jordsn(22) make nearly identical statements, similar
to experience reported i{n East and West Africa, (24) and (19).
Field Experience, Chad
In general, the basic nursery =nd planting technijues
are now well established. Manua.s (3) and (4) exist on the subject
and are used by project technicians. Ilursery, planting ani
protecticn techniques have been werked ous in sufficient ietall

to ensure the succez3ful and effective estahlishment of Acacia

1/ 1 kg of Acacia albida pods have a forage value (V.F. as
defined 1n (23) of 0.98.

=10
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albids in farm fields in the entire project area or others where
similar physical and social conditions exist.

There are, however, a number of technical questions which
the existing literature dces not satisfaciorily address: removal
of pot3 on planting; direct seeding vs. planted stock; artificial
vS. natural reproducticn; vegetative propagation; effects on the
water table. Additional information on these questicns would
increase the efficiency of the project and shed additional light

on the extent and nature of Acacia albida's usefulness in farm

fields. See the section Déta on Current Status for further discus-

sion.

Effects of Acacia Albida

While it was not the purpose of this evaluation to gather
additiceal insight into soil fertility-crcv production relations
the following observations explain field viewpoints.

A signilicant aﬁount of nitrogen fixation of Acaciz
albiia (a member of the legumincus family of plants) is not
readily apperent frcen cbservations in nursery beds or during
the first years the trees are planted in the ficld. Nodulation
in young trees is not pronounced. It may well be that other
factors are responsible for the more vigorous growth, healthier
color of leaves, and greater numter and better quality of heads

cbserved in aillet and sorghum grown under Acacia albida. Thase

factors 2are listed here {n aprarent order of imporitance, and

-1ll.
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further discussed in Appendix D

Animal menure. Animals are attracted to 4cacia

albida trees during the hot season for two reasons:

Acacia albida produces pods of xcellent feed

value (0.8 )and palatability to snimals in the early nurt of the dry
seascn. Animals therefore congregate under the trees looking for
freshly fallen fruit. To hasten the process, herders kuneck dowm
pods with long poles (See Photes 4, 5) for their animals.

Acacia albida are often the largest trees found

in the area. They produce 2 steady and dense shade during the hot
part of the year. As a result, animals sgend long periods of time
resting beneath the trees. More manure therefore accumulates

beneath icacia albida +then out in the open or under other itrees

or bushes. This manure quite likely hes a beneficizal influence
cn soil fertility, esvecially in the tovsoil where i+ is more
imoortant to farm crops as opposed to natural vesetation .

Leaves. Acacia 2lbida drovs its leaves annually,

2% the beginning of the rainy season . Crganic maierizl is thus
added to the soil, in tke form of leaf litter which, as it decempeses
and zets werked into the soil also contributes to fertility and
water retention capability of the soil.

Birds. A certain smount of orsenic metter is also

pravided by birds nesting in lcacia 21lbida trees. Since icacis
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albida provides excellent habitat especially for larger birds,
their drropings also contribute to the enriciment of the soil.

Micro climetic imorovement. The nhysicel envi-

romment is dry =nd hot, too hostile for many vlants unless
orotected. Further North, for example, it can easily be ocbserved
thet grasses zrow only under the protection of bushes and trees

(e.g. Acacia raddisna). Similarly, the shade provided by Acacia

albida in its mid and advanced age has a protective effect,
resulting in inereased biclogic activities.

Acscia albida is well accepted in Chad by many farmers,

as discussed in the following section. Appreciation by those who
live in 2 hostile climate and work with minimm resources may

well be the mest important indicator of value.
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STATUS OF PROJECT
(Monitoring of Project Progress)

Targeted Outputs

The project plan (See Appendix B for log Frame) lists
the following outputs which are to be achieved by the end of the
project (June 30, 1979):

1) 3,500 hectares planted in Acacia albida, 1%m x 10m, or

352,300 trees field planted;

2) 122,530 meters of Ccrmichora fenc ing planted with
735,000 trees;

3) 105,700 meters of Neem trees for windbreaks and fire-
wood involving 52,500 trees field planted and producing;

4) 3,500 hectares planted producing a tctal of 1,312
additional tons of fcod (50% gain);

5) 1,725 farmers reached.

Monitorinz Methods

In accordance with the agreement bvetween Consultants in
Develorment and CARE, CARE/Ched vrovided the basic facts and figures
on:

-- number of trees planted and surviving

-~ number of surface areas "worked"

-~ number of villages and fammers involved

The data was spot-checked during the site visits, and
found to be realistic. Successive results are listed in the

Progress Revorts, which are compiled each trimester (4).

-14.



CONSULTANTS IN DEVELOPMENT, 2130 P Street NW/Suite 803/Washington,DC.20037 Tel: 202 223-8466

Data on Current Status

The first trees planted on a Pilot basis are now three
years old. (Note: AID funding was made available a year after
roject incepticn in 1975). The 1975 summer planting was 5,000
trees on 50 hectares.

In regard to (1) above (3,500 hectares/350,000 Acacia
a_lﬂ._dg trees) , Table I recaps the sitwmtion to date. For
location of "zones" see Map 1, Appendix E. It should be noted
that although the targeted outputs specify only the number of
trees planted and the amount of hectares planted by the end of
the project, June 30, 1979 »this evaluation also discusses the

number of trees surviving.

Iz L

ACACIA ALIZA PTAMTSD (Loves)
AT TEE IND 4F FESTICTIVY FLAITIG SEASCH

3 IorEs
wee A Zoze 3 Jorh ALl Z:nes
Sesscn
linsed Liring L 2lanced Tipin dlanzed igdin 2lanced
e 5,0 ( L,x%0) 3 Q) 2 r2) 5,556 [ 1,520)
bl s2,50¢  (13,200) 0 ) 3 (o) 72,700 { 13,3¢0)
uTT 100,2¢0 (ss,300) 144,300 (120,3C0) 49,200 (15,200) 292,200 118,300)
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Survival counts in Table 1 were taken immediately after
each planting, and have been revised over time. While same trees
appeared dead but sebsequently resprouted, others died later on.

The project managers decided to plant more Acacia albida
than originally planned in order to allow for these losses. Thus,
at the time of this 20-month evaluation, 350,500 trees have been
planted (equalling the output targeted by June 30, 1979). The-
total number of live trees at the time of evaluation was estimated

to be 178,000, or abocut £0% of the final goal of 350,000. Figure 1

shows the .wmulative progression of planting-attrition-planting.

Figure 1. Number of Agscia 3lhida Traes

Planted and Surviving

\0 PassacT Goaw

380 2c0
300 200 »

\C® 9¢o &

Since some of the unsuccessful or Sub-marginal areas planted
are being elizinated as exvperimenzal losses, the general s:atement
can be made that the over-all,effective survival rate_pxezenyly 13 73%.

With rezard 4o hectares Planted to Acecia albida , atproxi-

zately 5% of the gcal (3,500 ha) has been reached. At the time of

,
-lc-
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this evaluation 178,000 2.3 year old trees have been planted which
at an estimated average density of 90 per hectare, represents a

total of sbout 2,000 hectares.

Figure 2. Number of Hectares
Planted to A. albida

, "o PROJECT GOAL
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{oao I ;e
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’/

{7 7; 7;

The 1Ca by 10m svacing used provides 100 trees per
hectare at the start. At maturity, 4O to €0 trees per hectare is
ennsidered optimum. Therefore a certain loss can be accented
during the years during which the stands are beceming established.

Progress toward target (2), 122,300 meters of cczmithorz,

fencing planted with 735,000 trees is less spectacular then far

Acscia alvida, which 1s receiving the major emphasis in this

project. To date 45,000 meters have been vlanted. Meost of the
live fencing planted is Parkinscnis, although other species wera

also used (Proscois, Zizishus,3alanites),

17~
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Table 2 shows meters of live fancing planted and living
2t the end of the 1575 and 1977 planting seasons, while Figure 2

graphs the meters rlanted egainst meters projscted.

Seasor Meters Flanted Vezers Liviag

pEad) 15,200 pele o

}rad ) 30,00 2,300

zal <5 2290 3,200
Figure 3

Meters of Live Fencing Planted

s L ® PROJLBET GOAL: 122
100 =
ht 1.
0P
b 4
PREsSWT
=o_—-— " .
T ” 18 79

-18.
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Planting of trees for windbreaks and woodlots f:r

firewocd was targeted at 105,000 meters of Neem trees involving

n

\n

52,500 trees field planted and drcducing (3). Table 3 gives data

2
on Neem, Eucalyptus, fruit trees planted as windbreaks ard wood-
lots. Note that current living trees exceed the end of the
project goal. Figure 4 graphs the progress.

™WE 3

TOETS TOR WITD REAGS (TIDT) WOCDLATS
PLANTED (LITIG) AT TEZ D OF 3EASCY

Seasoc 2lanced Livizg
1979 ALl aress Lco (2%0)
1976 12,200 1¢,2¢0)
57T 50,40 (13,9c0)
Total 53,500 (23.25¢c)
Figw'e 4
Trees for Windbreals and Woodlots
Living/Projected
ior
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-] '\5‘0“
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Targeted output (L) has not been dealt with in the =moni-
toring of project srogress, as it is more properly a goal level
indicetor, which requires time for the trees to mature before it
will be orerable.

The number of farmers Projected for participation in the
project, 1,725, has been exceeded. A total of approximately- 3,000
farmers so far have been reached, of which 1,850 were considered
rarticipants in the sroject at the time of this evaluation. These
are heads of househo’d; thus household members estimated at 10
per household, are also affected by the project in that they

participate in the work and in the Food for Work incentive.
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TECENICAL QUESTIONS

The following points have been discussed at length
with project forestry technicians as well as with Ched Forest
Service personnel, and measures to improve, streamline and reduce

certain costs are described here.
2lanting Techniques

Vhen the trees are planted, should all the plastic pots
be removed or not? The Chadians and their expatriate exverts
adapmantly advocate the removel of the entire rlastic nursery shell
once the tree isplanted, but experience in Nigeria and Niger
has shown that nursery mix-the ezrth inside the pot which contains
the root system of the young tree-cannot de properly qualitye-
controlled.

£ visit by the project techricians to Northern Nigeria
is sugzested as a means of cozparing methods.

The quality of mix 1s often a question of aveilable soil,
add-on, screens, water, etc. There i3 a risk that when the plastic
wall is removed, the mix will be disturbed by the removal operation,
especially if not done with care, to such an extent that the roots
are exposed and/or damaged. Survival is noticeably lower than
in areas where the pot wall is imbedded and left at the planting

site with the tree,
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Cbvicusly the bottcm of the pot must be removed so that
the roots can grow downward withcut being obstructed. This is
normally done by cutting off a half inch "cookie" with a sharm
imife. TFor further details on nlanting techniques, see (14).

This dissue cannot be resolved by vroclaiming one methed
is correct and the other is not. Without proper care in planting
and quality control of the pot mix, the soil surrounding the roots
will be damaged. An obvious alternative to leaving the ot wall
intact and in place is to be more cautious and careful during
the dlanting operation. This zay requiré more supervision and fewer
trees planted.

Suality of Plastic Bazs

A large percentage of the plastic bags used during the
first phases of the project appeared to be on inferior quality;
the above-ground portion beccmes brittle after the first few months
of use in the nurseries. Severe cracking and splitting subsequently
is encountered during the transpcrt phase.

In addition, many pots, when shaken or tarred against
the grcund in order to achieve a minimal desired amount of
ccmmcetion of the fresly filled nursery-mix, crack or split
alcng the bettom seams.

It was thought that perhaps their wall thiciness was
less than pots used in other areas. Three samples were analysed
(as revorted ia Appendix 7) but it was found that wall thickness

is not responsible for the unsatisfac+or verforzance when
T
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compared to samrles of tubing used elsewhere (Niger, source:
foiddan).
We are unable to identify the causes of thzse failures
at this time. DNevertheless it is cbvious that the me<eriels do
not perform as well as similar material used elsewhere.In spite
of the uncertzainties involved, the following reccmmerdations will
zinimize the extent of the problem:
1) Consider purchasing plastic bags in the U.S. under
tighter quality control specifications and airshipping
thex to Chad.

Alternate:
Purchese of bags in Abidjen, using a proven source

of generally satisfactory performance in other
Sahellan countries.

2) Place a bemm of dir: ageinst the outside lines of pot
heds in order to minimize exposure to open air
of the pots along the outside rows.

3) Locate the necessary quality-control specifications,
test procedures, to ensure delivery of material that
is satisfactory for the purpose.

Direct Seediqg vs. Planted Stock

This point 1is seriously contended. Obviously plastic pot
stock has a definite advantage over freshly germinated trees sown
in place. Plants wnich had a three to four months headstart in a
nursery can grow with more vigor and survice a series of dry spells

better than much smaller seedlings which are only a few weeks old.
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However, though vlanting trees bHv direct seeding is a

lot cheaver than using planted st-ck, the drcblems are more difficult.
During the first year especially,direct seeded trees are less well
established and are difficult to protect.

‘@ thess points are debated with great rerseverance.
It seems that much valuable time cou'd »: saved by simply trying
different technijues, and ccmraring field results. Often actual field
experience answers the gquestions gqulite fully and to the satisfac-

tion of everybcdy. Whether tu direct seed Parkinsonia acculeata

Or not seems well svited for this kind of field-test apprcach.
Direct seeding should te tried wher:ver vossible to
reduce tree-unit cost. Small-scale trials should be ccrducted
with live fence apd woodlot sp2cies also to determine the extent
to which direct seedinz mizht replace nursery stock and thereby

élininate transport to planting sites.

Water Table andi Jydrologic Balance

Except for the "North" (See Map i), water tables in +he
entire project area are relatively hizh., Local wells seldcn ave
Jore tkan 10 meters deep. In additicn, prolect eites are locaved
in the plains tetween the Chari and Lozcre, the area's two
principal rivers. Ground water tables here Zluwctuate in accordance

with the general hydrologic regize cf these %wo 2ajor river systecs,
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Trees, whether in closed stands or es individuals, wili
tc some degree affect the water teble but where well supplied
Zround water reserveirs sre aveilsble, they will hardly be affected

by the zrowing of ‘cacia albida in farm “ields.

In a2ddition, before present land clearing and cutting
activities tock their toll, vegetation was more profuse and thus
more water was conswzed by bushes and trees. Large (native)

acscia albils, such 25 the cnes encountered orn the West bank of the

Logone ir Camerocon, prove +het farming overations are not adversely
aflected by the daminant presence of this species.,

~5 has been shown in Northerm Nigerie, £icacia alvida

Tcots can easily resch depths of 33 feet within the first three

or four year's growth whereas field crops such as millet ani

sorghum drew their moisture from levels much closer t- the surface
infiltrated rainwater). Thus competition fnar watar between larger

trees (including Acacis albids) and field crops is not as direct

2s 1t appears at first.

In addition, the benefii fram larger trees in terms of
imrroved micro climate in their vicin Y Zay more than offset 2
water table thst may be somewhat lower, especially when the first
"free" water occurs at levels far below those that cen be resched
by the rort systems of agricultural erops.

Dr. Felker, in his orelirinary report to AID on the

value of Acacia albida (5) has raised the question of the trees
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influence on the water table. Several of the sites visited seem
suitable t2 studies on this sw ject and AID could use *his
oroject to conduct studies/researeh in this field, if found
necessary.

Vegetative Reproduction

The same report also raises the need for a practical

rethod to establish Acecia z21lbida vezetatively (that is frem

cuttings rather then seeds). This would have scme advantage
in that it would procduce a more uniform growing material. CARE
project technicians should have the opportunity to exterinent
in order to find practical, relatively simple propagation tech-
niques that could be adapted to standerd field overaticns.

A partial practical answer to making planting material
mere uniform and one that certainly would not require additional
inputs from the cutside, would be to increase efforts to collect
high quality seeds from scecifically selected, well farmed,
vizorcus and tall trees. Theuzh this would not result in geretic-
ally uniform plants, past experience elsewhere has shewn that by
selecting seeds carerfully, a hizh degree of uniformity can be
cbtained.

Artificial vs.Natural Repraduction

Where adequate netural revroduction accurs it does not
m2xe sense to plant nursery stock of the same species unless, of
course, svecific varietiss or s+tcci of other special characteristics

are needed which is not the case here.
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Any Tields selacted for the project should be carefully
exeminad for evidance of axisiing natural regeneretion of Acacia
aloida. Where possible, et appropriate densities and elignment,
existing A. albida should be marked and protected. A good cese
can be made that where natural reproduction is found, rather than
Producing trees in a nursery and hauling them %o the planting site
(often the major cost fector), more effort corld g0 into protecting
what is naturally eveilable on-site.

Kainwater Harvesting

A small besin is now formed around each planted iree as
a method to catch rainwater. Such "microcatchments" are being
used in various parts of the world with success. Other methods
to collect rainwater are possible and should be iried. Many
farm fields have sufficient slope so that small herringbone dikes
could extend the perimeter of the "watersheds" in order to <rap
more rain water yet. Figure 5 shows existing end proposed methods.

Figure 5. Rainwater Harvesting Methods,
Existing and Proposed

E'nfsrm’c: Frernen PROPoSED MEFHOD
Noit: Froleerion yor Oreut
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In addition, these herringbone dikes could, in due
time and after several yearly evolutions, ve "flatten=d" so
they ultimataly could be run together. Actual contour berms
would result. This in turn would introduce 2 new concepta--
contour farming.-which would not only conserve water for
the planted tree but also further contribute to increasing

crop yields, the ultimete goal of the project.

Figure 6. Rainwater Harvesting Methods,
Ultinate Goal: Contour Beram

LLT I1MABTE
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Tree Growth Rates

Generelly, tree growth retes seem quite satisfzctory,
especizlly as compered to similer operations elsewhere in the
Sazhel. Poor planting stock reduces both "take" end growth
rete as compered with healthy well cared-for nursery stock.

Proper nursery care will assure good vlanting stock
znd growth rates will be satisfactory and relatively constant.

Growth rates can also be increased by improving the
quality of the potting mix. This will require{in addition to
close supervision) greater cest for better mix ingredients,
more extensive mix precaration, more deliberste watering, and
nmore careful transportation.

Containerized Transportation of Plants

Transporting plastic pot stock is expensive. Each pot
has to be handled, stacked in the trueck, unlqaded eand re-
stacked. t would be most advantageous to develop some kind of
a metal (or other lasting,strong materizl) rack containing 12 or
15 trees each. These crates or frames should be constructed so
that they could be stacked (at least two hizh) to make transporta-
tion mcre efficient. The individual pots would be handled in a
similer manner as soft drink or beer bottles which are moved,
stacked and re-devosited. Pots could be carried to the field in
these crates or "fremes". Developring such containers would
srovide quite a breakthrough in handling ease would reduce transe-

port costs, eventuaily throughout the entire Sahel.
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Choice of Species for Live Fencing

So far the only species used for live Tencing bas been
Parkinscnia acculeata. Rapid growth, easy vruning are the main
advantages. However, the species dces not have much value other
than as physical barrier. Some branches when trimmed can be used
to reinforce the hedge, plugging the holes between plants. But
since no secondary prodwts are derived frcm Parkinsonia it weuld
be interesting to see if other species could also be used which
weuld provide scme additional values: firewocd, forage, fruit,
thorn branches for fencing, cr whatever. It would be ideal if a
species could be found that would produce the thorn breaches
necessery to place around the Acacia albids for continued protec-
tion. A list of possible other species was discussed by the
exterts in the field. See Fhoto 14, Appendix G.

Protectiongégainst Animals and Digeages

Causes of trees loss were analysed with the following
results:

Dcaestic animals sovvvievenesnnneese 25%

Sparcity of mainfall ..evvivnnnnnea, 259

Poor planting techniques............ 20%
(1ncludes poor planting stock)

Elepmnt dama se 00 0 20 OB LR OB SN D lsl’o
Caterpillars ..iiivvenererrcnnnnnsss 10%
Fires '.l........'l.ll.ll.....'l..'. S‘;{I

Temites L I I N N N N N N N N A NN NN A ) trace
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Elephants
The droject area contains a considereble elevhant popu-
lation; therefore trees have to ve protected individually, rather
then ferncing entire form fields. Several nethods to protect the
trees have been used throughout the project site and interesting
canm risons can be mede of each method, but the system of a three-
legsed vpyremid of sticks against which thorn branches are placed
(2nd should be held together) seems to constitute the more effective
wey of using what is svailable. See Figure 7 and Photos 7 through 11.
Plgure 7
Protection of A. albida with
Locel Materielst GStick Pyramid

with Thorn Branches

Locally available materials are used and preferred over imported
meval stakes and wire. Pyramids should be tall enough to

accommodate one year's growth or more.
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Zlephants use young icacia albidas to seratch their fore-

heads with obviously disastrous results. As natural vegeta-
tion dissapears, the more elephants seem to rely on icacia

albida to meet their needs, It is impossible to sretect a2 young

tree ageinst this kind of intervention. Different forms of
repellents should be tried; perhaps one can be found that repulses
even elephants, but hope for success is tempered by tke fact that
nect much is kmown abcut this subject and the size of the animals
involved is rather overwhelming.

Gmzing Animalé

The protective methods discussed earlier, using lccal mate-
riels, seem tO be both practical and effective, provided the "teepee"
can be solidly built so that it is relatively maintenance-free.

It could be made scmewhat larger in order to provide more than one
seascn's protection. This may encourage the local farmers scme
oy saving effort and labor.

Vigilance against free-rcaming dcmestic 2nimals cculid be
increased, by the affected farmers as well as the lcecal adzinistra -
tive'offices, in ordéer to create a different sense of responsicility
on the part of <he animal owners. [aws exist which trotect planted
trees. 3ut basic, traditional values are involved which change
only slcwly 2nd not withous causing friction and disccntent among
Tarmers, transientherders and government sgenciss as well.

Temites

Chenical treatment is pcssidle and effactive, dut i3 is

relatively costly and outside the eccacnic reach of the indiridu=l

faraer.
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Terzites are attrzcted to the dead vlent materiel used for
crotection. 3renches, sticks, =nd 2lso mulech around +he young
trees create 2 food scurce for sermites and indeed entice thez to
2150 zttack the plents thet a2re being protected or suppcr<ed in
this wey.

One consolation exists. Often termites attack only plants
that are stunned, disessed or otherwise handicapred. Whet is seen
as "termite damage", often 1s the result of other czuses of
tlent damage; the termintes merely finish the job.

Ternites continue tc be 2 serious problem. Existing
epproaches and technicues should be continued while experimenting

th other lower-cost methods %o bring termite contrcl within the
reach of farmers.
Caterpillars

Chemical pretection ics used. In the long run it seems that
there are years in which caterpiller attacks are mere pronounced
than in others. The over-zll preblex is not that zreat excert for
the Northern ereas where, as experience in Niger has shown, cater-
piliars can kill up %o 70% of the planted trees in one yeer.

Nerth - South

There is a definite drop in the meaningful "good" the
project can do for farmers as one travels from the relatively
fertile South to the northern zreas near lake Chad. The closer
toward the real Sahel one gets (limited along its Southern Boundary
by the 500 m= mean annual rainfall line), the mcre sessonel "farm-

ing" becomes. large aress are under sub-marginal cultivaticn and
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"farmers" are transient, working their fields during the three or
four aonths when rains are falling but moving South after
haivest with their livestock in 3earch of other Pasture areas,
Under these circumstances, it is extremely difficult to
expect seasonal farmers to stay during the dry months to protect
their trees when grazing pressure is greatest. Unfortunately, it
1s exactly this grezing pressure that pcses the greatest threat
to the young trees. It is during this off-season when they need
attention to be able to survive. What is more, it is also this
tyve of grazing pressure that increases Qs cne moves North.
Therefore, there is a cut-off line North of which efforts

to introduce Acacia albide simply beccme prohibitively expensive

2nd at the sage time less successful. This is unfortunate because
the tree's bereficial influence is more urgently needed as cne
renetrates into the drier zones of the Sahel.

But, North of the cut-off line, other tree planting
activities, primarily fer soil ccnservation vurposes, coulld a2nd
should be undertaken. General pasture conditions should be
impréved and trees estecially appreciated for forage and protec-
tion values, a3 well as firewood rroduction, cculd be intrcduced
and protected. Perhaps this could be done in conrection with a
herder varticipation scheme although such efforts of course
must address major and basic conceptual and attitudinal problems

on the part of the lccal people that are responsible for the
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deteriorating trends that exist today. If it is difficult
working with farmers, cooverstion from herders is eveq more
elusive o solicit.

From this discussion, the preject sites north of
Massaguet, namely Bacham, Massakory, Tourba (which time did not
perzit to visit during the evaluation) are simply, in the opinion
of Consultants in Development, too far North to be viable for the

introducticn of Acscia 2lbiia, Conservetion and restoration efforts

should be directed more tcward tree forage and conservation srecies,

In the other direction, Acacie albiia plarting efforts

also bezin to lose their essential velue South ~f the 879 m

line, at least where soil conservation and fertility are the mein
purposes. General soil productivity s well as re-growth votential
farther South is such that other conservation and protection meas.
ures bring faster and more effective results for example, animal
trecticn, green msnure, cover crovs, crop rotation. Though Acaciz
2lbida trees ere zppreciated in areas far encugh South to permit
cultivation of ccmmercial cotton, the primary project grals

"to increase food croduction and prctecticn of the soil" obviously
are no lonzer of the seme importance as fearther North. A visit

to Flanga to observe the Acacia albida ccmponent of the FAC

project confirmed this view. There,in relatively intensive farm

operations, Acacia albida are introduced while other, more appro-

riate meesures could bring similar results. The Acacia albida

Tlanting efforts have been rather unsuccessful because adequate
protection was not rrovided.
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Therefore, there remains a "belt" in which Acacia albida
efforts should be concentrated. Although locating the exact
position of a cut-off line is somewhat arbitrary the following
parameters help in setting the limit:

Mean annual rainfall (generally not lower than 40O zm )

Iand use patterns (generally not farther North than
where at least some '“farmers" remain in place during 12 months
of the year.

It i3 possible to apply the same criteria to Aczcia
albida projects in other parts of the Sahel. In fact, Acacia
E&EEEE Projects in other Sahelian countries presently fall with-

in the limits described above.
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FINDINGS

Conclusions of the Mii-Point Eveluation

The report required by AID under the grant at the 20-
month point is to address the following four points:
1. actual as campered to projected progress toward
achieving the project purvose as stated in the
Logical Framawork Metrix.
2. Financial Report of project activities,
3. The establisiment and operation of four nurseries

each for Acacia, Commivhora and Neem trees.

L. Whether smell farmers from aress where nursc-ies
have been established are actively participating
in project, i.e. planting, tending and protecting
trees.

The project purpose as stated in the Log Freme is to:

-~ establish the Acacia albida tree as a recognized low-cost

technology which will produce increased food supply for

subsistence farmers;

-- establish the concept of cultivating firewood as a damestic

crop with concamitant protection of the enviromment.
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It 1s respectfully suggested that a mid-point evaluation
is more usefully centered or the oonitoring of pr-ject activites
(targeted outputs) than on their effect in reaching the End of
Project Status.

The CARE Acacia albida project i3 an outstanding success

in tems of progress t-ward the projected Qutpuy gzals, as outlined
in the previcus secticn. With the exception of live fencing, actual
progress 1s well ahead of target. Cnly the quantity of live fencing
pDlanted thus far is lsgzging behind the awounts specilied in the

log fraze. This, however, under the circumstances, 1is not a great
deficiency since the available species (matnly Parkinsonia) has
not centributed to any great degree .. providing a ccmoletely
satisfactery answer %o the problem. Furtherzcre, the concept of

a live fence 135 not that well known to the farmers. There-

fore, though pilot efforts should centinue in ordar to demonstrate
what s vossible with live Yeacing, widesprea2d enshusisstic
acceptance can be expected to lag several eers,

Now that plan<ing targets have been achieved, more attention
aust be given to survival rates and protection of the trees, as
least until they are five years old. Althcush ta:get: di2 not
svecily the number of trees surviving, this is obviously zn
important factor in the success of the project. 3ased on the
exverience to date, 1% {3 mest Lixely <that survival rates can e

¥ept atove <hose of the Past. [Losses not exceedinz the crier ¢

22
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fifieen verczent can he realisticelly expected, in which case only
en additional 150,000 trees will have to be planted in order to
reach the goal of 250,000 trees tlented angd 323355 at the end of
the prcject. Since rtast experience indicated +hat young trees
need continued protection, it is desirsble to rlant as many of the
rezaining trees as possible during the caming (1978) planting
season. In that wey, the trees will have a better chance of
surviving. Consulants in Develorment recommends the continuation
of Project support for protection activities until the trees are
five years old, and cap make it on *heir ow.

Financizl reporting hes been left to CARE, but it czn be
noted that as of October 1977 a total of aporoximately $1,500,000
has been spen:t, in the fom of funds, food and tools given as
incentives, and cther inputs. This cost averages out a2t about
3500 ver hectare planted. The cost accounting system should be
izmproved so that accurate unit costs of tree planting and protection
activities can be recordad,

Nine nurseries heve been established. Field visits were
zade to nurseries at foundoul, Mailao, Mogrounm, Gue lengdeng,
Moulxou, Bongor and Massaguet. All of these sites are now orerating
satisfacterily. Seven field nurseries have been established speci-
fically for this project. They amply demonstrate the advanteges
of saving transport cost and time by descentralizing their location.
Cheaper and betier stock is proviied for planting sites, and a
nuzber of locel centers for operatlious and on-site training of
8gency personnel and farmers are thus crested.

«30a



CONSULTANTS IN DEVELOPMENT,2130 P Street, NW/Suite 803/Washington,DC.20037 Tek: 202 223-8466

There has been 3 high degree of rarticivaticn by farmers
in tke project. Interest has been such that oroject managers are
able to select those who show the greatest willingness to coorerate,
and to retain those who better results. While it is vlanned to
eliminate scme areas, farmers and/or fields fr-m the project, it
should be noted that factors other than willingness have been
affecting project success. There have been problems with bad soil,
excessive and-centinual termite demage. Trees were planted in areas
used for stock drive ways It  does not make gocd sense to
continue against such physical odds. More farmers than targeted
for the Iinel project goal have already been involved, and the
quality of their participation is imoroving. In one ares, project
mana #rs face problems due to the wide dispersal of varticipating
farmers, but tke policy of accepting any fammer
willing to plant has resulted in sme outstanding cooperation.

In this case it was fournd that the best participants were those
farmers lccated farthest from the road.

Generally, accevtance of Acacia albide has been hizh;

Tarzers will not plant any other trees in their fields. Locz2l
pecple a2lso value shade ard envirormental improvement trees, fruii
trees, then wocdlots and finally windbreakXs. The poorest
acceptance has been of live fencing, as discussed above.
It should be pointed cut here thax virtually all werk carried

cut by loeal farmers in the executizn of the oroject is paid for
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with food retioms, both P. L. L30 and CARE foodstuffs. There are
saven operations for which standerd rations are given: fie=14
Preperation; planting; fsncing; hoeing and cleaning; cutiing and
carrying thorns for protaction; vtaching thorns; firs cleaning
and fence repair. In addition, “ools had been provided to some

Darticipents. Food provided in this manner is callad ancouragement

in Freach, end has the connotation of an incentive. The rations
in this project provide a substantial portlon oI the fumily food
reguirements.

The raticnale for tood "incentives" is based on the fect
thet food supplies available +5 the farm porulation are at such
critically low levels that pecple, as much as they would like to
work, simply cannot do so unless the necessary extra energy is
made available in one form or another. This conflicts with the
cencept of fundamental self help. The case can be made that far-
mers ere sizply being paid for planting and provecting trees.

The implication of this view is that these operations will cease

the moment the project comes ‘o an end. Another case can be argued.
It is, that under the circumstances of severe lack of resources,

an activity which will yield bvenefits at a (distant) future time
cannot compete successfully for priority with other (more immediate)
concerns. Eating ccmes firsi; if the food needs of the farily

can be guaranteed, other activiiies can then be considered.

As it stands now, food incentives are not given in such
& way as to encouregs and reward increased cooperation and performance.
1f possible, the system should be revised to permit such distribution.

b1
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Other Considera+ions

The Training Function

In this project, as under similar conditions in the
Sahel, ocutside dorors scmetimes assume at the onset that the
host country agents know little, if enything. More often than
not this turns out to be false, and becomes a source of
embarrassment. The reason for this apparent lack of mowledge is
simply that without a project, host ccuntry agents do not have
the necessary means to apply their knowledge and exercise their
skills---no way to get around, no meney for labor, no equirzent,
no tools, no direction for their work. Once the money, equirment,
vehicles and the authorization to begin have been cbtained, they
gererally display good, solid attitudes as well as same rather
significant know-how, dexterity, initiative ard ccomitments.
They get a job dore under often difficult conditions and against
rether foraidable odds. 4 failureon +the vart of outside donors
to appreciate this 1s counterproductive to cleose and fruitful
cooreration between the donor and the host country agency.

The same holds true for the "targzet population". Farmers
aizht be hard pressed to grow encugh to eat frem cne season to
the next; the country's resources (and 1ts rains) may be marginal
at best to guarantee everyone fulfillment of basic human needs.
Zxistence and "poverty" levels in +he oroject villages may be

enong the lowest in the world. Yet that dces not mean that

-ha2o
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"the veople" do not imow how to plant a tree or how to poke scme
sticks in the ground and lay some thorn brenches arouad them for
orotection against the goats. Then vhy are'nt they doing it on
their own? 3eczuse it costs money 1o raise trees in nurseries and
to haul them to the fields. Besides it takes scme basic energy
for sameone to go out, collect sticks and branches and then place
them in accordance with specified (common sense) procsdures, I
peopls are hal -starved, perhaps sick, and it is 120 degrees in
the shade, 1t should not be surprising that they do not undertake
these efforts with vigor, confidence in the future and a healthy,
basic bellief that hard work will pay off in the long run.

Basic activities such as building a fence, filling
plastic pots with dirt, planting a tree in a farm field are, by
their mture, not so camplicated that a great deal of academic,
conceptual "learning" is necessary, especially as the "students"
know the country, the farmers, and the existing land use practices
Tar better than samzone fresh off the plane. Where new "technolo-
gies"are ‘tried out and found feasible, the basic adproach simply
consists of the "do like this/don't do like this" modol.

Thus, it i1s somewhat presumptuous to speak of training.
It 1s rather a situation in which 211 concerned learn together.
When extensive outside financing is evailable, newer, perhaps
more expensive material and equipment can be "deployed” in which

case the host country personnel face the task of learning how to

k3.
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use them effectively. Introduction of modern nursery and transe-
planting techniques during the course of this project has heen

2 challenge to the Chadian technicians involved. They observed
and learned to use the newly available resources simply by
initating the pilot efforts made by the CARE project technicians.
During their frequent visits to the nursery and Job sites, they
answer questions, talk with people, and encourage them to try
new ideas on a small scale and to compare them with older, establish-
ed methods. This 1s the "methodolozy" used to help the loeal
people find out themselves, by axperience, what works better and
what new procedures can be applied practically in social and
culturzl context.

Feace Corps volunteers assigred to the project lesrn
alongside their Chadian friends and counterparts to do the Job
better, faster, more effectively. It is much more a learning-
together scene they it is "transfer of technology", technical
2ssistance as believed to be needed by outsiders who are not

aware of how much intriasic know-how already exists in the ~ield.

Field Manual
CID reviewed the fleld manual prerared in Inglish by CARE
technicians., It i3 quite detailed and gives a series of step-by-

step how-to instructions covering all aspects of Acacia zlbida

intrcduction iato farm fields {a accordance with the ter—s 0f the
progject. Also contains Zany practical peints ccvering

secondary tree planting and reforestation overations rer<aining
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CONSULTANTS IN DEVELOPMENT, 2130 P Street NW.Suite 803‘Washington,DC.20037 Tel: 202 223~8466

tc shade trees, establishwent of woodlots and live fenecing. As

Q

such it meets basic needs and will, once it is available in French,
H

[(}

DProvide & useful training and field text for any agent involwved

ct

in these types of operations. 3efore it is translated, it should
be revised. It is too long, and requires technical editing., In
soe instances it is based on "zero" knowledge of the local situa.
vion, often covering aspects that Forest Service agents, even in
their formative years, are already familiar with.

Consultants in Development has had experience with a
sizmilar work (14) and wishes to observe that such editing is timea
consuming, and is a specialized Job. Should CARE wish assistance
in any of the tasks necessary to rinalizing and trenslating the
zanual, CID would be availabla.

Since sixzilar physical conditions in other Sahelian coun-
tries do not vary that much from this Project site, such a greining
and field menual could eesily be used in other countries where
similar zctivities are plenned. In fact, it can well become a
basic text for these types of operations for CILSS projects deal-
ing with tree planting in genersl and introduction of A. albida
in particular,

Educational Materials

CARE technicians have prepared a series of 8 mm sound
Tilms documenting the Project activities, They shcw the flelds,
and the technicians telking with farmers, Once edited, these will
be suitable for both the local Population and ovtside donors.

Other educatvional materials such as Pempnlets, or any type of written

-U5.



CONSULTANTS IN DEVELOPMENT,2130 P Street NW/Suite 803/Washington,DC 20037 Tel: 202:223-8466

handouts are of lasser importance since the great majority of

affected or prospectivae farmers do not yet read.

Operational Management

Project implementation gives a well-rounded, effective
appearance. The nurseries are established in accordance with
practical, modern principles. Water supplies (often the critical
factor in running successful nurseries in the Sahel) are well
thought-out and efficiently desizmed. Most nurseries are large
enough to allow expansion. Of particular interest was the wise
and practical use of sofar unused terrain or areas that during scme
portions of the year are empty: vegetable gardens and scme fruit

trees are neatly dove-tailed into the primary Acacia albida

operations. This multi-purpose use of facilities is of terrific
demonstration value. It shows how given resources can be used
to suprly a multitude of needs to the people no matter which
technical service may nominally be in charge.
Host Country Personnel

A total of 12 Chadiars working for the Forest Service are
assizmed practically full time <o this vroject. Their participation
marks an imrortant involvement of the Chad Forest Servi ° in the
project's activity. All except two (lower level) agents are
mid-level service personnel who during the last two years have
proven that they are "field directed"” and more than williag to work

with the small fammers.

-Lé.
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The atvitude of middle and lower level Forest Service
Personnel working in the projecs is impressive. They are dedicaied,
bard working, hustling and straight-shooting people who teke their
work seriously, and are trying to do as good & Job as the situation
permits. They provide hope for the future in the face of generally
discouraging conditions.

Cn the other hand, certain specific problems are encounter-
ed by CARE's project executing staff in their relations with +wo
of the top level Forestry Agents. Both the service chief as well
as his officer in charge of reforestation ccme down herd on a 2umber
of administrative and contractual as well as technical details.

It is clear that those responsible in GOG simoly are not
campletely aware of the pertinent agreezent language. However,
it seems that gray areas exist in the basic written agreements,
which now can and need to be talked over and defined.

The reason why this has not been done before is because
the CARE project technicians, carrying out their day to day
production coriented activities, can not-- in addition to their
assigned operationsl tasks--play +he role of redresenting
"project management” at the same time. The CARE director should/
will have to (himself or through his assistant) begin a series of
issue-clearing discussions with the members of the GOC involved.
This includes not only persomnel in the Ministry of Ruml
Develorazent but also includes the Ministry of Foreizm Affairs and

the Ministry of Planning. Someone inside the GOC (above the

T
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Forest Chi. 5 level) must be made to understand the intent of the
hasic agreement and issue the necessary directions {o the IForest
Service about what is involved and--above all--that a problem
exists that must be straightened out. AID must be supportive of
this redefinition and facilitace any changes that may be needed

in the Operational Program Grant as a result.

Recommendations

The. following are ways in which the on-going »roject might
be improved. Some are already on the way to ixplamentation; with
others, it is not clear how they can be implemented at this point.
Obviously the recommendations are a notation for the participants
in the project as to where the project is, and where it mizht go.

It remains to them to shape and implement tnese ideas. The number
in parentheses refers toc the page on which the topic is discussed.

1) Raice and plant 300,000 Acacia albida. This is plannsd

for 1978, and would more tien suffice to meet the project goal.
Mcre irportantly, this means additional surfaces (zpproxizassly
1500 hectares) can be addad to the proiect effort. The remaining
plants would be used ¢to fill in; some losses are included in
this figure, (15)

2) Drcp up to 1,2C0 hectarss of sub-merginal fialds

frcm the project. (18)
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3) Reise 2nd plant 150,000 other trees, with emphasis
on Perkinsonia. This is also planned for 1978, and will step up
the live fencing portion of the project, the only component that
is behind schedulsa. Hopefully this will establish as much as
70 km of live fencing, which should, if well distributed, provide
adequate pllot and demonstration areas of live fencing for the
local people, No further live fencing should be undertaken unless
raquested oy the peopla, It will most likely take some time for
the idea to "catch on," and when it does, it will be relatively
eesy to provide farmers with seed or planting stock. (17 and 38)
4) shift project emphasis from planting to protection;
formulate a long-term protection strategy; explore the possibility
of continuing project support for protection activities until the
trees are five years old. (39)
5) Experiment with:
a) planting technigues: how much, if any, portion
of plastic pots should be removed; (22)
b) vegetative propagation; (26)
c) species other than Parkinsonia for live fencing;(320)
d) 1lower cost termite control methods; (33)
e) repellants for domestic animals and for elephants(32)
6) Gather data on direct seeding, so it can be compared
for cost effectiveness against the planting of nursery stock. (2L)
7) Buy better plastic begs; check specifications for
quality control and testing; minimize exposure to air. (23)
§) Develop rack for pot transport. (29)

'}‘!’9.
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9) Improve pot mix where practical to give more "struc-
ture," increase the water retention capacity, improve surface to
prevent crusting. (29)

10) Check fields for natural A. albida reproduction and
plant accordingzly; include naturally occuring A. albida in the
protection screze. (27)

11) Continue using local materials for protaction;
considar making "teepees” larger o accommodate a full year's
growth or more. (21)

12) Intrcduce hnerringbone dikaes in conjunetion with
microcatchments; develop the concept wisth farmers, moving toward
contour farming. (27)

13) Increase vigilance and control of roaming animals
by farmers end local authorities; step up educational program, (22)

1) Maintain awareness of optimum North-South zone for

A, aloida; select other reforestation and production/censervation

strategiss outside the zone. (33-8)

15) Tecanicians should visi: A. alvida sites in Nertaam
Nigaria to observe work and compare axperisnces, (22)

16) Review and refine field manual; translate into French,
omitting basics superfluous for Africen technicians. (45)

17) Keep better track of the cost of different operations

in terms of CFA, outsida ard local inputs. (39)
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12) Explore the feesibility of giving incentives in such
2 wey that increased cooperation and performence are rewardad. (41)

19) Facilitate cormunications between CARE and Forast
Service personnel at the highest level, (L47.8)

20) Revise the Logical Fremework Metrix or CARE internal
plenning documents ito izprove their effectiveness as on-going moni-

toring and evaluation tools. (38)
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APPENDIX A
Methodology

In the United States

Developed purposes of the evaluation with CARE

Contacted sources of data about Acacia albvida: University
of California/ Riverside, U.S. Department of Agriculture, National
Academy of Sciences, Agency for International Development.

Read basic documents in CARE N.Y. file.
Developed basic field methodology.

In Chad

Reviewed and revised methodology with CARE/Chad; modified
proposed trip schedule and visit sites to give more attention to
non-fleld aspects of the project within the time limit (10 days)

Reviewed CARE/Chad project records and reference library

Reviewed CARE/Chad field manual and educational materiel
for this project.

Interviewed CABE administrative personnel, project
technicians, monitors; Forest Service personnel at all levels, as
well as two expatriate experts; USAID and American Embassy personnel;
Peace Corps staff and volunteers; local authorities: village chiefs,
sultans, sous-prefets; villagers/project participants (both men and
women). Made field visits to:

Xoundoul Nurcery Koundoul Villeze project
Kalam-Kalam project
Mailao nursery Kowmari project Kournari warehouse
Ali-Garga
Mogroum nursery Mogroum project Garden project/nursery
Guelengdeng nursery Guelesngdeng project Flanga FAC project
Moulkou nursery
Bongor nursery Bongor project

Matassi project

Koutmoussiri Pacha proj. Mandelai/sultan
Massaguet nursery Naala project
1976 planting site Am-guiffel

Note: site visits served purposes of seeing representative project
operations, verifying monitoring data, discussing operational
and technical problems with project CARE and Forest Service
staff; interviewing farmers and local authorities for their

perception of project impact.
Al
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Photographs taken. (See Appendix G)
Discussed findings with CARE/Chad staff, Peace Corps personrel.

In other Sahelian countries:

Contacts were made with Forest Service directorates in Niger,
Upper Volta and Senegal; the CILSS Eavironmental/Ecology Work Group
and CILSS Non-Govermmental Organization representative; and CTET
rersonnel in Upper Volta and Niger.

Fleld Schedule

The following itinerary of the evaluation field trips has
been prepared by Mike McGahuey, CARE/Chad.

3 Feb, Friday

Met with Radcliff, Xirmse, and McGahuey

Met with Baba Diguera, Dimkirnbayel, and McGahuey

Ate McGahueys with Xirmse

Reception at Radcliffs; Dimkimbayel, Parkan, Tranmn,
Cavanaugh, Judy Collins, Mrs. Angle Kazaks, Radcliffs,
Jack Morris, Rudi and Denna Griego, Tony Dalsimar (DCM)
and McGahueys.

L Peb., Saturday

Weber, Xirmse, and McGahuey devart frem N'djmena.

Koundoul Nursery: visited with Nantour, a forestry agent
who 1is Nursery supervisor.

Koundoul Village; visisted with Devid, Ferestry agent who
is resronsible for village of Koundoul Acacia albida proJject.
Also went with chef du villaze to visit fields.

Kalam-Kalam: Arrival of Dimkimbayel. Met by Timothe,
project monitor for village., Visited fi=lds
and talxed with farmers.

Kournari-visisted fields and cbserved circular enclesures(2),
Met with 3oubacar, magasinier who explained distributicn
of tools and food. Saw a food magasin.

All-Garga. Saw results of trees having been planted in
plastic pots.

A2
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‘o

2turned to Ndjemene and visited with Volunteers.

5 Feb., Sunday

Breakfast at McGahueys with Kirmse and Volunteers Blaine,
Robertson, George Branson.

Met with Inger Hvoslip (USAID) about Women in Development.

ON

Feb., Monday

Depart from Ndjamena with Weber, Kirmse, Dimkimbayel, Blaine,
Robertson and McGahuey.

Mogroun and Guelengdeng. Spoke with 20 farmers in both places.

Saw nurseries in Mogroum and Guelengdeng.

Garden project in Mogroup nursery.

Live fencing with Perkinsonia with ONDR irrigation project in
Guelengdeng.

Two Acacia albida trees that were protected by the village chief
near Guelengdeng. 15.20 yeers old.

Jack Morris at night. Bruce Robinson, PCV Guelengdeng.,

7 Feb., Tuesday

Guelengdeng, Moulkou, Bongor, Fienga. Saw nursery in Moulkou.
Saw flelds in Moulkou, 10 farmers. Night in Fianga.
Conversation with Sous Prefet of Fianga,

8 Feb., Wednesday

Fianga, Bongor, Guelengdeng, Mogrouvm. Saw the FAC Acacia albida
Project in Fianga with Forest Agent Dacsalla, Saw Tields o
A. albida trees and nursery in 3ongor. Devid Blaine, PCV Bongor.
Conversation with Sous Prefet of Bongor; Sultan of Mogroum.

9 Feb., Thursday

Departed from Mogroum for zone Madiago,

/isited Matassi with chef du village, monitor Boukari, and the

representant du Sultan.

Saw three fields of different quality.

A-3
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9 Feb., Thursday (cent.)

10 Feb.,

Talked with the two chefs du village of Matassi, the
representant du Sultan and six villagers.

Visited the forestry agent Pascal at Loumia. Went with
Pascal to see fields in village of Joutmoussiri Pacha.

Talked with chef du village.
Went to Mai-Iao nursery to talk with Chris.

Continued to Mandelai for discussion with Sultan.

Kirmse, Weber, and McGahuey met in afternoon at office
for discussion.

Kirmse, Weber, Collins, and McGahueys to dinner.

Friday

1l Fa2b.,

Departed for Massaguet with Weber, Xirmse, Dimkimbayel
and McGahuey. Visisted fields at Naala and Am-guiffel,
Talked to project monitor and agent of Forest Service

(Abdermane) at Naala. Take rate same thing around 60%.
Noted that this areaccmmunal and not individual.

Visited nursery site in Massaguet with Bouba, the agent
assigned to the project. Noted the water depth. Visited
the 1976 planting site and discussed possiblity of
diversicn of barriers with guards instead of individual
fences or four-sided fence. Visited the Secretary of
Chef de PIA as the Chef de PIA was in N'Djamena. Returned
to N'Djamena. Ate at Kirmses.

Met with Syan in late p.m:.
Dinner at Jack Morris.

Saturday

N'Djamena. Meeting with Baba Diguera, Dimkimbayel, Parkan,
Trann, Weber, and Cavenaugh about Acacia albida project.

Worked at the office the eatire day.
Lunch with 3111 Booth, Peace Corps Directer.

Dianerat McGahuey's.

A-b
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Other Countries
Ca the way back from N'Djamena stopped in Niger, Upper

Volta and Senegal. Contacts in each country were made with the
respective directors of Forest Services. In addition while in
Ougadougou, I did have a chance to talk to people of CIISS's
environmental/ecology work group (Stebler, Winterbottom, De
Smets) as well as the CILSS representative of ONG's, a Nigerien,
Abba Moussa Issoufou, who apparently is familiar with CARE's
operation in Niger, having been involved in Niger's GAP organi-
zation .

Niger: Abdou Daoure, Assistant Chief Forest Service. Chief
was out of country.

Moussa Salley (former head Acacia albide programs, now
director of ADD's Niamey Productivity Prcject.

Upper Volta:

J. Barry, Chief Upper Volta Forest Service, in addition
Forest Service field personnel in Ougs and Bobo area.

Senegal: El Badji Sene, Chief, Senegal Forest Service (Also met
with Tom Greathouse, USFS on . TDY to re-write an AID
forestry conservation project.



Avpendix B

'L

SUMMARY

R TESrFrcaerrscsazs—casa=om

- Increase food supply and
protectlion of the soll.

==nstx-=-=..-==--=--I.=s-..al-=-tl-:.t.z

LOGICAL FRAMEWORK MATRIX
OBJECTIVELY VERIFIABLE INDICATORS

A2,

- There will be an Increase in the
available fond supply In those areas
where the project is focated.

INPORTANT ASSUMPTIONS

.I=,‘--:----:---E--l.-.a-,--.‘-.

Al

- The Chadian Government policy
will continue to be directed
toward these goals

8.1, PURFOSE

= Establish the Acacla Albid
tree as a recognized low-
cost technology which will
produce increased food
supply for subsistence
farmers.

~ Establish the concept of
cultivating firewood as a
domestic crop with con-
comitant protection of
the enviromnment,

.

®*At the end of this project there
will be a fag of S Years before all
of the trees wiil be fully grown
and production Indicators can be
measured,

- Farmers have understood the concept
and show wiliingness to duplicate tt
on thelr own,

- Forestry Division personnel are
becoming fleld-directed and are
willing to work with the small
farmers.,

B.3Y.

= An inteyrated low—cost tech-
nological package can bLe
adapted to Increase the food
supply and protect the soil.

- Farmers are able and willing
Lo make a minimal immed]ate
investment ftn anticipation
of benefits S or ¢ years in
the future,

= The Acacla Alblda tree is
able to produce the results
descr ibed,

C.1. OUTPUTS

- The number of secdl ingys

produced, both Neem and

Acacla Albida

The number of hectars

fleld planted.

The number of meters of

Comiphora planted.

- The mmber of farmers
reached.,

Cc.2.

~ 3,500 hectars planted in Acacla
Albida, 10m x 10m or 350,000 trces
fleld planted.

- 122,500 meters of comiphora fencing
have been planted with 735,000 trees

- 105,000 meters of Neem trees for wind
breaks and ficewood Involving 52,500
trees have been fleld planted and
are producing,

= 3,500 hectars planted will produce
a lotal of 1,312 additional Lons of
food (SO0X gain),

- 1,725 farmera reached.,

C.].

= Fuel and materials will be
avaiiable as requlred.

-~ Vehicles will arrive in Chad
on time,

- Ayrecd upon working acrange-
ments with Forestry Division
are not altered.

-~ Farmer intecrest at high level
can be malntalned untii trees
are established,

0.1, 1mrurs

= USAID - Materials and
Equipment as well as
Personnel & Operations
funding and PL 480 (1f
avallable)

CARE-Hond tools and other
general support as well as

D.2.
= See Section v,

D.1. continued

D.3.

~ PL 480 Support can be
inteqrated Into this project.

privately donated food commodities,

-~ Forestry Division - Nursery faclllties,

Personnel, vehicles,support.

B-l
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AEnendix D
NOTES ON ACACIA AILBRIDA

By Fred R. Weber
(IB: In original form, these notes were written specificelly for

4ID/Senegal. They have been edited for inclusion in this
report. )

In viev of some uncertainities about Acacia albide snd its

value to farmers, it may be useful to discuss the following points:

Acacia albida projects are neither new nor untesied.

“Cperation Cadde” in Senegal has beer going on with varying intensity
over the last thirty years and is nov in Phase Three. Goverument

and individusl farmer's efforts to introduce this tree into farm
fields are by no means unknown.

This species, like so many others indizenous to the Sahel,
grows deep roots to survive the dry season. Within several months
after planting, the tree roots grow quickly and deeply; after the
first rainy season, tep roots of 10 to 20 feet are possible. British
Joresters in Northera Nigeria about fifteen years ago excavated a
three-year old Acecia albida tree to measure the root. They broke
off the root at a depth of 33 feet and found it very, very fine,

like a tough thread. (bviously 1% was longer than 33 feet.

Acacia albida seedlings are usually grown in the nursery’
normally about two to four months before planting in July. Generally,
they are grown in containers S cm in diameter and 30 cm high. Plastic
1s used because it is relatively light, cheap, easy to ship and
durable. Material other than plastic can be used but it is
essentlal that it be featherlight, absolutely waterprocf (except
for the holes in the bottom of the container) and sturdy.
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Seed treatment, root pruning and insect orotection are
important to raise healthy Acacia albida seedlings successiully.
Senegalese foresters and crews as well as our own foresters are
well aware of the technical details involved. It would 20 beyond
the scope of this vaper to go into all the details since several

excellent reference texts are available such as the Jiger Forestry

Manual (Peace Corvs, 1972) ard its newer edition Refcorestation

in Arid lands (VITA, 1577). Additional information is available

also from the various Sahelian Forest Services, the C.T.F.T.
(French Tropical Forest Research Institute), the Sahelian Informa-
tion Center in Niamey (Niger Torest Service), the Forest Research
Stations in Nigeria, and the Amadu Bello University Forestry
Division.

Acacia albida seedlings have been produced throughout
the Sahel and Savanna for years. There are no technical operational
problems in raising and maxing them available to the farmers. The
average cost is 75 CFA per ++wee f.0.b. nursery for the first
20,300,decreasing Yeyond that quantity.

There are obvious advantazes to growing Acacia aldida in

the Sahel. Though it i3 apparently actsufficiently clear yet
Jrecisely why subsistance crops such as millet and sorghum grow
better urder the cancpy of an Acacia albida the followirg reasons
all seem to contribute.

Adwvantazes of Acacia alhida

1) Acacia alvide trees grow taller and have stronger

branches than other svecies (in the Sakel) and large birds such
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25 vultures and crows prefer their “rmnches ‘or nesting. Wwhen
icacis albida happens to be the largest tree around, the
aree undernmeath reaps an extre harvest fram the droprings of the
«arge birds. The extent to whick this factor contribdutes o the
special value of Acacie albide to farmers, however,is not
accurately established at present.

2) During the hot months, livestock may well gather under
the tree for shade. It is known that Acacie aldida vods are
well liked by livestock. The pods also are collected by farzers
and sold on the market as supplemental feed. The timing of their
rivening is ideasl; the pods fall to the ground frem January to
April, vhen other natural feed for the animals is difficult to
find. In areas where these pods are not collected and thus fall
to the ground, animals eagerly devour them. Other species lose
their fruits or seeds at about the same time of the year, but
they are neither as plentiful nor as tasty and nutritious as those

of Acacia albida. It 1s fair to state that Acacia albida cean péds

attract livestock more than other species.

3) Falling leaves add organic matter to the soil. Acacie
5&2351 leaflets are fine and small and probably enter the top soil
quickly. 1In itself, this does not glve Acacia albida any special
distinction, yet the leaves contribute to the enriciment of the
topsoll underneath the trees.

4) The shade fram the tree alone reduces the surface

temperature of the soil. The smallness of the leaves perhaps
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lets more sunlight through than a Colorado Blue Spruce or a Weeping
Willow would. However, what little shade is available does help
improve the soil and creates a microclimate that enhances bilologie
activities in the soil.

5) Acacia albida 4s classified as a leguminous plant and
thus may fix nitrogen increasing soil fertility. Although cammonly
accepted, this point does not seem to be established well exough
to satisfy. Ccnsiderable field research on this and other seeminzly

beneficial effects of Acacia albida on soil fertility have been

done. However some of the methods used seem to bhe guestioned; more
important, the results of these efforts have been interpreted
diXferently by verious reviewers and project analysts, so that the

question of how Acacia albida helps is still not completely answered,

From this discussion, it may seen that icacia albida is

no betiter than other trees arcund. However, there is one feature of
the tree that is of the greatest importance to teople in the Sahel.

Acacla 3lbida losses its leaves during the rainy seascn 2and since

thet is the time cr the year when millet and sorghum are grown
throughout this area, it makes it a2 zood “ree under which to rew
crobs. Crops planted under other trees, such as beech, mango or
maple, which do not lose their leaves during the growing season,
for reasons not elaborated here, do not do very well.

According %o Senegalese ard foreign experts alike, Acacia
albida 1s the only svecies in Semegal that loses its leaves during

the rainy sezson.
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Finally, it must be said that by tradition, Acacia albide
is considered by the farmers 2s one of the most valuable trees in
the area. 1In scme areas Sarmers, on their own initiative, have

begun to protect even the smellestAcscis albida trees. 'here

clesed stands of mature trees exist, crovping is coantinuous (no
fallow) and has been for years.
Disadvantages

acacia albida has some specific disadvantages.

- I£ grows reiatively slowly, only at a few places are
heights of up to 12 feet recorded in four years or
less ( as reported in Upper Volta by C.T.F.T. and
Madarounfa, Niger, by Peace Corps and Niger Forest.
Service).Acacia albida trees FPlanted as part of a USAID
project in Niger as eerly as 1966 only showed heights
of 15 to 20 feet ten years later, althouzh in that
time crowns began to form, beginning to provide scme
ground cover.

- In some areas farmers complain that Acacia albida (or

eny tree for thet matter) attracts birds that cause
damage to the harvest. Not surprisingly these complainszs
ccue fram areas of heavy bird population (as the lLake
Chad vicinity) where birds are a major factor in

harvest losses.

Questicns/Answers

Some of the more frequently agked question about the tree:
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Q. How soon will a farmer have higher yiedls in a field planted

with Acacia albida?

A. Since the tree grows slowly, millet and sorghum yields
probably will not significantly increase for the first ten
to fifteen years. Afterwards, however, consistently higher
production will be a matter of statistical proof. This
depends on the spacing of the tree; 10 x 10 m is average,
but other spacing patterns are acceptable.

Q. why 1s 1t necessary to plant these treas? What has happened
to natural regeneration?

A. Acacia albida, like any other part of the vegetaticn here,
15 under constant pressure. Natural reproduction forces
are present, as always, but population pressures today are
Tuch greater than ever bHefore. Formerly, the animal and
human population was such that a certain number of young
trees survived insrite of hurzry goats, sheep, cattie, and
in spite of people farmming and weeding their fields. Yow,
suddenly, there is less fallow, amimore animals concentreted
cn uncultivated land. Also, peorle cultivate using less
discriminate animal traciion. All these are activities which
maxe it that much harder Zor a small tree to survive.

Q. Is 1t necessary to plant the trees frem a nursery or stock?
Why can't we just rrotect rnatural reproducticn?

A. Good idea, except that reprcduction often does not ccme asg

the time we vant it. IS we look at the bare Tield, Jus+
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weeded ané harvested, a new batch of Acecia albida would not

germinate until the next rainy season; then we would have to
have 2 good seed year, adequate rains, etc. --and even then
the young trees would be relatively smail. Instead, if we
plant now, we will have larger, healthy trees at the beginning
of the rains.

There is another importaat factor. When we vlant, we place
the trees in a pa2ttern, along lines. This way %he farmer

can use animal or tractor drawn equirment. If we were to
use naturel reproduction we would probably have most trees
grown where we do not really want them, that is, in a randem
vpattern .

Q. What about direct seeding?

A. Absolutely, this should be tried, by all means. It has worked
well in other places and is very cheap, in comparison to
raising each tree in the nursery. It does take, however, much
more seed than required in a nursery-based operation, and can
only be carried out as long as the necessary seed quantities
are available.

Q. What about treating the seeds before plenting?

a. Nature takes care of that. Animals do the job for us by
digesting the pods. When the seeds go through the stomach
tracts of the animals, the acids, etc. seem 4o do the trick
However,we can do this "artificially”.

Q. How?

A. There are severzl quick methods involving sulfuric acid or
other dangerous substances. But & simple, reliable procedure
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of immersing the seeds in water which has Just been boiled
and leaving them to soak overnight has been found continually
reliable. The following morning the seeds are sown either
in nursery rots or in the ground for direct seeding. This
process avoids the risk of battery acids and of overccoking
the seeds. .another appreach also works well. Cutting a
hole in the cusar shell of the seed =» filing a small chunk
of 1t practizally guarantees germirsicn within two or sthree
days. 3ut, this 1is cbviously a bit expensive and slow, even
if labor costs are not high.

4. What is the nutrient value?

A. questions about the fruit nutrient value of Acacia albide
pods for domestic animals can be answered by Senegal's
livestcck lasboratory. Records indicate the following values:

Complete fruit (March): M.S. p 100.s.ee...... 93
N.c-otu-laoct-oto-.l 1007 M

ta
ke
'—l
3

Cellulose........... 16.8 MS p 100

Ashes.....vvvveenns. 4.6 MS o 100

U.Fo/kg cvvveveennn. 0.98( the seme eas
(1 k3.0f ca<s;

Mede coeviiiaiiiaiss 60 (per kg as  is
(-not dry

Additicnal details can be furnished by the Livestcck Sector's
well equipped laboratory (in Dakar) or other instituticas
with similar, extensive research and data background in the
general area of livestock and range sanagement in the Sahel

and Savanna Region of Afric:.
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Soil Conservetion Tackage (A peckage that USAID considered in
Senegal at one time)

The plenting of Acacia albida is by no means the only
activity thet will help attain the oversall purvose of this

sub project: to retain and enhance the fertility of the farm soil.

The big draw-backs resulting from over-use of the farm
soil, peanut monoculiure and depletion of nutrients due to contizuous
repeated croopings, are:

- wind exposure, with resulting loss of "fines" and
organic material.

- high surface temperatures due to extensive solar
exposure, which in turn inhibits
beneficial soil forming processes.

- over-use

These misuses can be mitigated to scme .extent by planting
Acacia albida in the fields. Additional measures are available which
may further contribute to better cmservation of the available
resources.

For more effective farm management, several activities
such as applying manure, growing cover crops, chemical fertilizer,
rotétional cropping practices, mixed farmings, etc. can be utilized
each with its own range and limitation es to feasibility and
practicability.

The introduction (or better re-introduction) of Acacia

albida is only one of several conservation-oriented activities

that have been found possible and practical here. The Acacia

albida introduction effort can be ccmbined with other conservation
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measures, designed to make a ccmbined impact to preserve produc
tivity of soil:

l. Windbreaks

2. Woodlots (Small service needs)

3. Live fencing

4, Tree and forest products
(and other benefits)

5. Firebreaks can also be included when
needed and feasible.

6. Watershed Development

7. Low lands (Bas fonds)

8. Depressions. Drainage centers, dikes

9. Contour farming.
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Appendix E
MAPS
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International Resources Development

73-03
!
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& Conservation Sarvices

5797 Bogart

~Boise, ldaho 33702

Attn: Mr. Fred K. Vieber, P.E.

Saiole ldentification

On March 31, 1978, ycur personnel delivered to wur laboratory four (4)
samples of plastic bags reported to be from various international sources.
At your request, we performed measurements to determine the wall thickness

of the plastic bags.

The test rcsults are summarized as fo!lows:

Tast Results

Sample MNo.
Source
Color

Average VYall Thickness, in.

71486 71467 71468

Ped Red Blue

003 .00390 .C022

71469

Ivory Coast
Black

.0022
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Appendix G
PHOTOGRAPHS
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(12) Here 2n entire field nas been snclosed and trees are
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(13) Live fencing. See also (14).



(15) Abuse of A. aldbida.
During our visiT, we caught
the farzmer living in thess
houses chopping a large
branch of# thig tree, in
clear violation of the law.

thcugh he knew it was not
in kis best interest, and
againgt the law, he needed
fuel to feed relatives at.
tending a funeral in his
family. No other wood or
source of fuel was available.
Pecple will usually not cut
A. albida unless they have
no alteraative.

(14) Live fencing. Parkinsonia
and other species are plantes at
50 ez internals, as shown here
behind a traditional, texporary
fence of dead, thorny branches.
Once the trees take, therns and
trizs from the live tree can be
used to plug holes between the
live fence pos:s.
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