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This field manual for the Acacia albida Project, which also

includes the planting of Agadirachta incica and Commivhora africana

or their equivalent, has been prepared by the CARE-Chad staff,

1976 = 1977, with the assistance of the Chadian Fcrestry Service.

The manual is written as part of USAID grant AID/afr-G~1251.
The purpose of this Grant is to provide support to CARE for a

project designed to establish the J\cacia albida tree on farmers!

fields as a recognized low-cost improved technolugy and as 2 means
of increasing the farmers! caracity to improve his agricultural
output and to establish the concepts of cultivating firewood as a

domestic crop with concomitant protection of the envircrnent.

The techniques and procedures izn the marual are based primarily
upon three years experience in the field working with 2,000 farmers

in the planting of the Acacia albida, This field experience is

heavily complement: i by informaticn gathered from other Sahelian

and arid region projects.

This maguzl is primarily a field operations guide which describes
the techniques, procedures and timetatle which make up the implementation
plans It is not intended to be a technical document or a definitive
final approa;n. It i3 hoped that this manual will be of help to
anyone working in the field in the Sahel, and that it will serve as

a forum for information and idea exchange.



ATPUBLIQUS DU TCEAD % Unité - Travail - Progrés ®
CONSZIL SUPERIZUR MILITAIRE
MINISTIRE DU TCURISME LE L'ARTISANAT
& DES RES3CURCES NATURELLES

DIRDCTICH SEVERALS i75:aména, Lo 28 FEV, 1977

DIRTCTICN DES FORETS, DE LA CHASSE
T DE L?!ENVIRCHUZ.GEIT

¥o /- /7CE JREraceE
4 L'INTRODUCTION IF Li CAMPAGNE aCaCli
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Pourquoi Opératicn Acacla-Albida ?

Tout giaplement rarcequs .'icacia Albida aypelé &

3

- Zaraz an Arabe
- Dir an Sara

ast Ul arore 4rés uiile canzu de 108 zay3ang 2% ceux 4'autres gays
Africaing. Cet Zrand arcre cmmserve un J2ulllage lemse en satscn 3écie
3es gousges et ses fauillsg nourrissens le Yétarl en catte péricde dif-
fic:le.-; Ifin son ombrage ass afprdcid rar les DOGMes et animaur ad

aoment des fortes chaleura,

- L'acacia Albida zerd antizresmens sen fouillage sm saisonr des
pluies ce gul améliore ot ccomserve 12 Jarsil:isd du sol en augmensant la
productivité des cramps ; ca2t3a Jiculié de rerdra seg feurlles em zai-
san des pluias, permet au czazp de 34dnsficier de toute la lumidre du

soleil adcessaire i la ¢roissaace izg :ianis. {ectan, nil, aractide etc).

~ L'Acaclia~ildida outre ses Tiallids agromomiques, Sfourrii an

w

paysan du boils de caauffe, de ccnasiricsiion, pour la fabrication des
ugtens:ia {mortier, pilzn) et i:vers cus:ils {=ancnesses dss 2oues etc).
.
Le Gouvermenent ccnsciaent de tiug Les avantagas de cet "artoe
airacle” dont les éleveura et les culsivaseurs pourrtnt sénéficier,
décide i'intensifier sa plantaticn dans toutes ies camDasnes des zmmes

rurales avec la concours des donaseurs de Care-=Tcnad et de 1'A.I.D.

Lee plantaticms d'Acacia-Alblda augmensersnt la producsicn
agricole de nos paysans et véscudercnt en gartiie laes problimes de Canger—
vaticas de la fertilité des sols et de debolsement offrant ainmsi 4 la

population le moyen efficace pour luiier canire ce fléaue.

Ainsi le Gouvernement compte sur la participation effective
des autorités administratives, Traditiannelles et Technigques pour que
1'Opérasicn Acacla-ilbida 30it une rézliss Ichadienns pour le banheur de
ros masses paysannes en gartsiculier, pour le Développement Zcocomique et

3ocial, Harmonieux de la Républizue du cnad en général./-

Adas Porlis, de la Chasses
X gl Mavirennernant
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PREFACE
T0 TZE INTR0DUCTION
CF THE ACACIA AL3IDA PROJZIIT

y* 105/70%

why *the Acacia alwida Freject?

Very simwly »ecause the Acacia alsida tree called:
- Zaraze in Arasic
- Jir in Zara
- Pszheutna {m Massa

i3 a vary useful tree, well xoewn @ eur [arwers and these ef eld

African caurnirievs. This large tree retaics its dezse feiiage during

45 ane leaves uprev nourishment fer cattle

euriag this «iffisult veried; and its snade i3 aporeciated ay »eth

map aad anipals suring tne hettest periesis,

The Acacia aloiea leses i%3 leaves entirely during the rainy seasen

wvaich helps censerve and izpre the fertility ef the seil, therewy

L]
Tes suring

ve
increasing field w»roduction; this awility a
the rainy seassn allews the fislds te wenefit “rea all zhe sunliznc

gecessary Ier zreps :e grewv (cetton, millet, peanuss, #tc.).

The Acacia alwiza, in aaedition *3 its agronomic zuaiities, srovides
the farmer with firevood, cepstruction wood, woou for making uteasils

(aertars, pestles) and toels (caodles fer noss, =%c.).

The Gevernment of Thad, recegnizing the venefits %tiaat this "ziracle

<he

trea coa yrovide te the Tarmers and hercsmen, kas desided te intancily

its planting in graia fields iz rural zones, ia coewssration witia
Sm

the denors ef TARZ-Chad ana with

The planting of the Acacia alwida will i se tae agricultural

n a
reduction of our far=mers apd resolve, in »art, the proasiem of
seil conservation arnd deforests:ion, taus offering the ceowie an

affective weans to fight agaiast famine.

The Goverament of Chad is also sounting ou %he 2/f2ctizy
sarticipation of all administrative authorities, woth tradi:iocnal
and technical, te make the Acacia albida Cperaiion a Thadiax

achievement fer theo well-weing of our people in marticular, and Jer

the Zconemic and Social Development of the Repuslic of Chad in general,

The Director of Forests, Junting
and the EZnvironment
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hased wnon the fiurrlus harvestod from cae Land,

hand thaey have adequate gquantities of soil, sun cnd rainfally o the
other they a feaced with erratic rainfall distribution, intense sun and
wind, and increasing pressure to produce more from a given amount of landa

Wnen tne above condiiicns are couvnled with an outmodad syzteam of land-
use, the farmer finds himself in 2 marginal position with very little

nore of improvenment,
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Project. a farmland restoraticn program, This urojact inftrcduces the
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rain fields of the farmers. Tnale tresz hoo 70 rarerss IicLauous

(u

c iting sonscn. Wi
lemd can ce flant@; in grain while receivins yeav-round rvoretative cover
from the harsn Sahelizn eloments. rurthermers, the nlants wiiica are
srown under thle crown of the acacia zibida are generally superior to the

piarts grown the omvern, Studiss of Jiz2lds porulated by :the {Acacia

in
albida point to

<

an average incweasec iu grain production of 3Cj5 as compared
f

En

to here fields). Theca fields with stands of icaciz albida gonerallr:
require littie or no fallowing, This i. in contrast to cpen fields
which require fallowing in at least one year in twoj or worse, many

ficlds are cropped until rendered useless. Thus through the establishment
of stands of the acacis albida tree, farmland, the country's essential

capital, is expanded.,

Zo corylement the Acacia albida plantings, the project includes two other
conponants:
a) Village tree plantings will nrotect the laund aid tae people from the

glwrments and will vrreovide fuel and consiruction materials.

b) Tstablishment of live fences will ailow the farmer and the mardener the
basic means to protect and c¢o L his land and crops czalast danage

-
from anirals.,



Ir the implementation of these concepts, the Acacia albida Project
follows the CARE partnership policy, whereby CARE works with the
Chadian Forestry Service to reach the small farmer. CARE is

a menagement and logistical structure within which the

PR N L
25ca0Llenin

Chadian Forestry Service field agents may operate effectively,.

In recognizing the fact that the introduction of new concepts is
difficult, the Acacia albida Project employs simple but proven techniques
which are based on local resources. The project exnects to establish

an effective field cadre which works with the individual farmer. The
fact that the techniques are simple allows the rapid formation and
deployment of the field cadre and greatly diminishes the amount of
material support. Thus, a multiplier-effect in the advancement of the
new concepts can be more effectively realized than if the program

required & hizher level of technology and more imported materials.

The methods employed in this project are designed to aid the individual
farmer to most effectively use his land and other natural rescurces to

increasc food and fiber production., The gjoal of the project is that a

(=]
sufficient number of participating farmers benefit from the methods of
the project so that a solid model is formed for other Chadian farmers.
Over the course of the four years of this project, CARE and the Chadian

Forestry Service are working with 2,000 farmers farms on %,5C0

H
9}

hectares of farmland. The farmer, for his part, plants a minimum of
200 Acacia albida trees and is responsible for protecting and managing

the stand and for maintaining a minimum number of trees in that stand.



TI¢  Time Frame for Implementation

The following is a chronolegically listed schedule of operations
for the implementaticn of the combined aspects of the prcject: soil
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regeneration operations, wind

The dates are a time frame for the exccution of individual operations,.
Certain criticul dates such as those for the collection of seeds,

the time for seeding, and the planting ocut cperations are set by
vegetative processes or climatic ccnditions, and may be neither
advanced nor delayed. Operations such as the selection oi farmers

and the collection of pickets, which are not necessarily fixed by
natural conditions, may be altered according to lccal conditions,

but it must be kept in mind that critical activities require the
successful completion of a numbter of other activities.

In all possible cases, operations are less intens
very hot pericds of March and \pril and during the farmer's busy

period of cultivation and harvest of May~June and COctober-Novemher,

Further explanation of the timing determi:ants for each stage of

operation may be found in the relative section of the text,

Beginning date Conpletion date Operaticn

Ist week Nov,. Lth wesek Dec, - Site selection official visits (Acacia)

2nd week Nov, 1st week Jan. - Initial viliage visit (dacacia)

3rd week Nov. 2nd week Jane. - Village Generzl meetings and candidate
selection (Acacia)

3rd. week Nov,. 2nd week Jan, ~ Location of warehouse

3rd week Nov, 3rd week Jane. - Stake collection by farmer for layout of
his Acacia albida field

Ird week Nov, bth week Feb. ~ Layout of fields (acacia)

1st week Nov. Lth week Feb, - Collection of pickets

1st week Nov. ‘Lth week Feb. - Treatment of pickets

18t week Nov,. Lth week Feb, - Transportation of pickets to nursery or
directly to site if convenient

1st week Dec, Lth week Fel, ~*Seed collcctions Acacia albida, and storage

1st week Dec, Lth week Jan, ~*Seed collections: Neem

~*Seed collection: Zizuphus spe

=*Seed collection: Balanites

*Denotes critical dates



Berinninz date Completion date
1st week Dec, Lth week April
15t week MNov, 4th week Jan,
Srd week Dec, Lth week Jan,
15t week Jar, week Feb.
1st week Jan,. Lth week Feb.
1st week Jan. 2nd week Jane.
3rd week Jan. Lth week Jan.
1st week Fabh, Lbih week Fcbe
2ad week March
18t week March bth weck March
2nd week April
1st week March Lth week March
1st week April 3rd week April
2nd wsek april 3rd week April
15t week April 3rd week April
3rd week April Lth week April
2nd week April 2nd weex July
1st week May 3rd week May
1st week May 2nd week June
3rd week May 2nd week June
Lkth week May 1st week June
3rd week June 2nd weel July
3rd week June Lk+h week June
2nd week July Lth week July
1st week Aug. 2nd week auge.
3rd week Aug.
1st week Aug,. 2rd week aug.
1st week nug. 2nd week dug.
3rd weck Ausz. 2nd week Septe.
Lth week Sept.

Derotes ¢ cal dates

Overc.tion

Constructicn of prefabricated fences
ty participatirg farmers

ot

Nursery site selaction

.

ursery layout

—

Collection of potting soil
Soil preparation for potting
Filling neem pots with soil
Seeding of lNeem

Site selection and field layout for wind-
breaks and village f{irswood source

Windbreak & village forest reports due
Live fencing site selection and demarcation
Live fencing site selection report due

Filling Acacia albida pots with soil

Pregermirnation of Acacia albida seeds
Secding of Acacia albida pots; beating=-up
report

Seeding of seed bpeds

Transplant of Acacia albida

Nusery stock care, watering, mulching,
crust contrcl, weeding, shading, insect

)

contrel, and pruning

Field reports for prepositioning of
pickets and seedlings

Transport of pickets to sites from nursery
Seeding live fencing
Yardening off of Acacia albida

Pre-positioning (transporting) of Acacia
albida to site

Trarsporting of Neem to site

=*Planting of all trees

Survey results and corrsct problemy no
fallow fields

Planting report due
nsport of replacement trses

Tra
Planting of losses - cur
ra

ho! lous year - acacia a



Bezinning date Conmvpletion date Oneratiqg

3rd week Aus. 2nd week Sent. -~ Picket placement in fallow fields

Ard week Aug. (As necessary) ~ Insect control trsatment in fallew f{ields

Lth week auge. 2nd week Sept. = Deleaf and prune leems

1st week Aug. 3rd week Sept. -~ Fence around Neems

3rd week Sept. Lth week Septe ~ Survey 21l plantations for correct cleaning
(releasing), picket planement, and insect
control

1st week Sept. Lth week Sept, - Clean and protect live fsnces

2nd week Sept. Lth week Sept, ~ Gather thorny branches for Acacia albida
£ ~
rence

2nd week Sept. 1st week Oct. - Treat thorny branches with insecticide

2nd week Sept. 1st week Oct, - Treat prefabricated fences with insecticide

Lth week 3ept. Lth week Oct. - Tie and sticker picket fences for iAcacia
albida in fallow fi=lds

Lkth week Septe Lth week Oct. =~ Place prefabricated faences in fallow fields

October December =*Clean around all trees after harvest with
rake for fire control

October December ~*Die and sticker picket fences in grain
fields after harvest

October December - Place prefabricated fences in grain fields

Immediately upon comrletion of - General survey, fire control, losses and

the above fencing

2nd week Dec. - Fencing repert due
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S0il Receneration with the Acacia =2lhida

The Tree and the Sahel

—.7S A2mon
Cmur B onia -

o}
fartility and structure. Thae

the short but intense rainfalls,

sperse vegetative cover 2ll coatrisute to the poor soil counditiens for
the suprort of ar ~gricultural econcnmy. Turthsrumore, =he lacrensing
pressur. ¢ yrcduce more “ood ani fiksr iz grealtly sgoriviting tne zetentin
2% the zien z-ount 2f 9.l. Fowever, thire exdsts suiilis e triled
teohr 25 whish can play a majer ools in turning the zituation arcund

the Yahel,
In Tormer times, when trise was ligs rzressure on the larnd, farmers
world cleaor wid with axe and fire, ~nd farm it for Tive or six years,
de coul . » it for a 15 cr 2C year fallcw period 2s ke moved into
ancthex ares au started the same cycle, With the zresent increzse in

demani for more grain znd fiber, mors wood groducts, and mors animal

e )
Thus, even in a state of fallow, so much has been taken frcom it and so

much stress from fire and over-grazing is rlaced on it, that it reguires

ar even longer time to regain its viability.

Thercefore, with the i

obviously limited. The question then becomes: what harpens when all the
cultivated land has been farmed ard only fallow, sterile scils remain?
The task is to avoid this haprvrening as well as to improve upca the

present quality of the soils.

The Acacia 2lbida tree has demonstrated, through observation of natural
stands, its ability to improve and sustain the productive capacitiy of
farmland. The two remarkable characteristics of this indizenous s

are its reverse deciduous cycle znd its extrzordinary tacrosote Th
former allows crop production to take vlace under its crewn during the
rainy season and the latter a2llows the tree acuess tc deeper layers of

scil. In this manner large amounts of minerals ars re

strategic time to increase the amount of availab

The Acacia albida's utility has long been avpreciated by a numter cf

sahelian farmers, In some areas, documents show that it has been a

I._I
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crotecied species for at least a century. The tree is often zougnt cut
tv soms farmers as a planting site for more valuable crcops such as corre
Tha trse has receivad widesvread interest from the scientific community
oni7 in the lzst 25 years; however, their findings support the
o many sahelian farmers.
‘Beyond its agricultural importance, it is very important as dry ssason fodder
Irn fac it is reportedly higher in nutritional valus than many, if ro

t, t
most other, sahelian plantoe. As attested to by the dafficulfy incurred in

vrotecting the sapling from browsing animals, it is 2 pref a4 sveciesS.

ot orly are the lzaves readily browsed, but the fruits are a much sought

dry-season fcdder.

AS to the exact reasons why it benefits crop preduction, =ot everwyone is

totally in agreement. Howsver, here are scme probvable reasons:

1« Green Manures: The leaves are cropped at the onset of the rains, allowing
tetter conditions for decompositicn, (The timing of defoliation is
ccunter to most szhelian percnnials wnich lose their le=ves in the dry

2. Amelicration of Micro=Climates: The .ca

c

measurable benefits from decrezsss in tamreraturces and transeva
ty physically breaxing the full irntensity of the wind and suz,
benefits in turn lessern moisture siress a
required fecr micro-vacterial activity. In

the micro-climate creatad Ly an iczcia albida tree affords the
under 1ts crown, a slight but critical margin which is reflecte
higher avefage cf vroduction.

3« Protection against the Imnacting Force of the Raindrov: The !sp

effect? of the falling raindrop is recognized as a major source

las

of

oy

erosion. The solution to this problem is vegetative cover which will

absorb the impact of the raindrop. The icacia albida, with its reverse

deciduous cycle affords this protection wnile allowing annuals to Dbe

croppeds.

L, Tnrichment and Concentration of Animal Droonings: Minerals consumed

by an animal ar2 imparted to the soil in the manure of the anin
a recent study of the mineral contont

szahelain fodders, the acacia albide 1i
t

al.
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recognition of the nutriticnal value of the tree, mature Acacia ulblda
are heavily pruned by herders to allow the anrimals to browse the
leaves and fruit,

-~

By providing dry season fodder and shade, the tree attracts the bLrowsing
animals. In this fashion much of the manure is concentrated in the
fields instead of in the fallow areasa

"

The Root System: As vpreviously stated, the litter of the Acacia albida

#

<.

is relatively high in minerals. The tree has an extraordinary taproot

which gives it a wider access to the soil proiile, Given the high rate

of leachinz in many sahelian soils, the lorng range of the taproot could
ie olia

HJ
p.
d—
0
b

be significant. Furthermore, the double properties of rever de

n
W

[
i~
0]
(0]

cycle and high palatability of leaves and fruit allow sfficient r
of the mirerals to the top soil.

atmospheric Nitrogen-Fiwzation: The Acacia albida is a Legumincsasz and

a potential means ¢f nitrogen-fixation., However, reports znd observaw~

tions indicate few nodules. This is as yet a very intersstin

(o]

Rainf2ll Devosits: Rainfall often washes or leaches relatively larg
J D

amounts of mineral rutrients from the leaves of trees. Dust, ash, and
other alrborne particles are washed from the tree leaves down to the
soil. Furthermore, cprtaiL minerals such as Potassium, Sodium and
Calcium contained ir the leaf can be dissolved ty rainwater and therebwy
quickly returned to the soil, In f :t, in many parts of the world,

the weight of th¢ minerals washed or leached to the soil by rainfall is
greater than that which is returned to the.soil by decomposed learfl
litter.

The efficacy of this phenomenum as regards the Acacia albida and its
ability to recycle mineral nutriernts is not established. However,
the fact that the leaf and fruit of the tree have a high content of

some essential minerals, makes an interesting relaticnship,




The Matural Historv of the Acaciz albida

IIl.ra2
Habitat
Althecugh found on a variziy of soils and under a variety of conditions,
the Acacia albidaz iz mest citen associated with grain fields in the
Sahel, The Acacia 2lbiida can bte found on clays or in zones inundated
several months of the year, but the tree seems to thrive best on—deep
millet sands.
The major means of dispersal of t species is foresging animals. The
fruit is eaten and mcsi of the seeds are passad undigested through the

down thz hard coat of the

The Acacia

it

is observed to
in grasslands.
from the wild picn
heavily shaded, the
unhealthy appearance. Furthernore,

competition for soil moisture than ars cultirvat

Long Tap Root

Like other Acacia, the albida has an extrzcrdin

the de&elopment of this root is affected by the enviro

tree.

upon the available mcisture supply,
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heavy shade.
yellowish
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ary taproot.
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However,

f the

In its natural setting where there is a strong stress plizad

the grcwth of the taproot ma

excead the growth of the sprout by six or seven lengths, What is more,
the hair root system is concentrated at the end of the taproot. By
comparison, the root-stem ratic in the nursery is ofter 1:1., This

ratio is accompanied by 2 vigorous and

roots.

Growth ard Tevelctment

Jung reports from Sernegal (1664) that

<n

have 10 to 15 trees hectare tha

rer

}
e}
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‘they are often found at 20 to 25 pef hectare, It is interesting to
note that the grain fields in many of these areas support crops without
having to be turned to fallow, There are also young stands of fcacia
albida which are quite dense. These stands indicate that benefit;

of the {ree may be realized in a sherter time than normally estimated.

Given the correct conditions for establishment and growth, a one year
old tree can reach a height of cver a meter and a half, However, it

is more common to find a one year old sapling no more than 40 cm high
and very bushy. Although the benefits derived from the establishment

of the relatively slow growing Acacia alhida trees are not as dramatic

as those transformations brought about by the application of chemical
fertilizers, the benefits are realized in a geometrically increasing
marner and are permanent. Furthermore, while the benefits of modern
technology may offer hope, the implementation may be ysars away because
of the relatively complicated technology and dependence upcn modern

materials,

The Acacia albida project addresses itself to the prcblems of the

numerous subsistant farmers who do not have access to new technology
nor realize enough of a profit from their crops to enable them to buy
fertilizer and other components of that technology. The project
expects to give the farmer basic and proven techniques which are based
on locally available materials and which can be applied to solving

the critical need for increased land productivity.
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II.Ba1 &nd 2

The Farmer and Site Selection for the Acacia albida Plantations

Selection of plantation sites will be made very early in order to be
able to preview the nursery requirement for the area and be assured
of local participaticn. The selection process will be initiated by a

selection team consisting of a CARE representative and a Chadian

" Forestry Service Technical Official. The procedure will involve three

stages: official visit, initial village visit, and village general

meeting and candidate selection.

1o The Qfficial Visit

In accordance with Chadian protocol, contact is first made with the
Préfet of the Department. The Forestry Service sends a telegram, or
otherwise notifies the Préfet of the visit by the Project management
team. The team arrives at the departmental seat at the designated

date and meets with the préfet and other officials. In each case,

the purpcse of the project is explained using visual aids. The officialz
of the prefecture are made to feel part of the project by being

requested to assist at all levels., Their assistance, especially in

the selection of candidates can be very valuable, and should be

solicited at this time. If protoccl is ignored, the project will

have little chance of success.

The Préfet or the Sous-Préfet is requested to put the team in official
contact with several villages that they consider will meet the
project!s standards. It is desirable that the team be accompanied

by an official on the initial visit. In order to get a feeling as

to the rarmer's knowledge of the value of the Acacia albida tree and

his receptiveness to the project, random visits are made to fields

in order to get a sampling of opinion. Hopefully, this step leads

to more informal dialogue about the project. The official visit

and the initiation of the selection process, as it were, should begin

the first wasek of November.

2e Initial Village Visit

First contast with the villages, or with the people of selected areas,
is made by the Froject Management Team, accompanied by a representative
of the local administration. First contact is with the chief of the

area who is questioned about his knowledge of the Acacia albida tree,

and ther told of the purpose of the project. Visual aids will be
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used where possible., His opinion as to whether the people in his
area would be interested in planting the tree is solicited and, if
positive, permissicn is requested to visit several farmers and their
fields,

As with the chief, the farmer is asked if he knows the Acacia albida

tree, what he knows about it, and if he would consider planting and
protecting it. For this the questionnaire form (enquéte) may be used.
A physical inspection is then made of the terrain to determine the
suitability for planting. Such things to be noted are: whether the

Acacia albida grows naturally in the area, whether the soil is

relatively light, and whether the farm is used for sorghum and millet
cultivation. Care should be taken to ensure that the area is not

flooded or marshy as this type cf land is generally not suitable for
the planting of millet and sorghum. Furthermore, land used primarily

for cotton production is not acceptable because the Acacia albida

project is primarily aimed toward increasing food production.

If, in the opinion of the site selection team, the area is suitable

for planting the Ac2cia albida tree, and if there is sufficienl response

from the farmer, a date is set for a return visit and a general meeting
with all the farmers in any selected zone, Normally this meeting

takes place no later than two weeks after the initial visit.

Village Meeting, Candidate Selection and Field=Layout

The project management team along with the Forestry Service field
supervisor or field technician assigned to the area, returns to the
village on the pre-arranged date for a meeting with the interested
farmers and their chief. The team will arrive with 200 stakes, a
wheelbarrow, a supply of hatchets, cords, sample tools, and samples

of foods.

General meeting: A general discussion is held to explain the purpose

of the project and to recruit farmers to participate in it. The
questionnaire form and visual aids are uvmeful for this discussion, The
primary purpose of this meeting is to ensure that the farmer fully
understands the purpose of the project, After first emphasizing
voluntary participation, there will be an explanation of the assistance
through tools and fecods. A sample of ezch may be demonstrated at

this time. It is explained that neither the tools ncr the food are

payments for work but that they are rather to help the farmer do extra
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work which will eventually make him more self-sufficient. Furthermore,
the tocls are given out con a loan basis and become the property of the
farmer only after successful vparticipation in the project. It should
be emphasized that because the tools and food are not pavments, t

L]

are not tc be s."d.

Candidate selecticn: At the present time the only firm criteria far a

farmer's selection is that the land be suitable for the planting of the

Acacia albida, that the farmer is the owner c¢f at least two hectares of

grain-producing land and that there is reasonable access to the land.
There may be scme peer interplay or scme reaction from the village
notables to a selecticne aAny problems arising in the selection process
are handled on a case by case basis., The process should be witnessed
by a representative of the local Administration or Sultan in the case

of disputes.

The candidates are signed up and given a hatchet on 2 loan basis. The
candidate is %fo undserstand that he will be able to ksen the tocls after
the requisite number of trees have survived the first growing season.

A demonstration of staking out the lana will be made in which all

farmers are requested to participate. The demonstratiorn field will
normally be the chief'!'s farm. At this demonstration, the farmers are

to understand that they are responsitle for staking, planting, protecting

and managing their own trees.

After the demcnstration of the field lay-out (see next se.tion for one

method), the participants organize themselves into groups of five or

ten farmers. Each group is lent a number of hammers, hatchets, and is

supplied with the requisite number of stzkes, The field supervisor sets

a time-frame for each group, within which the group has disposition of
eelbarrows and cordj however, the village as a whole should be aware

that a time limit exists for the termination of the lay-out work.

Furthermore, only those farmers who have successfully terminated the lay-out

work before the end of the third week of the month receive the monthly

food ration. Therefore, each farmer is encouraged to carry his pickets

Py

to the field as best he can to avoid arny transport bottleneck.

‘—l

In order to establish the fact that the tovols are only on lecan unti

after one full year cf

0]

v~
i

sful participation, the tools of each sgroup,

es
the wheelbharrcws and the cords are returned to the tool warehouss at the

83

end cf each day's work.
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After a group of farmers has successfully terminated the lay-out and
after this fact has been verified by the supervisor, each farmer
receives the tocls on a loan tasis. The farmer is to understand that
he retains the tocls cnly after one full year of successful participa-
tione The same procedure for loaning tools to the farmer group and
subséquently to individuals within the group can be rereated for each

field activity.

Spacing and Field Layout

Spacing is determined on estimates that the optimal beneficial rumber

of mature trees orn a hectars varies between %15 and 60. This, of course,
depends upon the soil and the crop. Assuming possible loss to fire and to
grazing, and also rezlizing faster results through tighter grouring, the

Acacia albida seedlings are planted every ten meters, giving 100 trees

per hectare,

There are any number of methcds tc stake the spacing of the fields.

Any may be used as long 2s there is some linear order kept with a

spacing of 10 m by 10 m. The spacing is necessary to ensure an even

distribution of trees in order to provids the most beneficial coverage

and also in order to make allowance for the possibility of future use

of tractors in the field.s It is suzgested that the system used for this

field spacing be kert as simple as possible., Cne possible method is the

-following:

1) Line A is formed with a 100 m cord; stakes are placed at each 10
meter interval (A1, A2; A3 ..... A10, designated as stake placements).

2) Line B is formed by stretching the cord at a right angle ta line A.

(The angle can be formed by using the 3:4:5 system, vhereby two sides
of the triangle are in a ratio of 3 units to 4 units with eachother,
and the hypotenuse is, therefore, 5 units).

3) Line B is stuked out at 10 meter intervals (B1, B2, B3, etc., designating
the placement cof the stakes along line B, with B1 being the same stake
as A1).

4) Line C is struck from the point, A10, and stretched out 100 meters, so
that it is parallel to line B (again the 3:435 method can be employed),
It is then marked off at 10 meter intervals with C1 being the same stake
as A10,

5) Lines parallel to A can now be struck by advancing the cord so that the
first and last stakes are at corresponding intervals along lines B and
C (line D, first line parallel to Ay would have D1=B2 and D10=C2, and so
on for each lineb.
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4L, The Farmer FEducation Component

This oroject does not purport to revolutionize the Sahelian farmers'
methods of raising crops. The Sahelien farmer has teen cultivating
crovs for many generations and evidently he has survived quite well.
However, the project contains an educational component intended™to
demonstrate to the farmer how he can increase his food and fuel
production by a significant margin by using simple technology based
on local resources. In most cases, the techniques being introduced
are already well known in varts of Chad as well as in other areas of
the Sehel.

The need for this type of education is based upon the new realities
facing the Sahelian farmer, With the increase in demaﬁd placed upcn
the land, it is very clear that aratle land is fast beccming limited.
The land is simply not able to regenerate itselr quickly enough to

meet the present demands. The recert (and continuing) drought has
shown how little food reserves exist at this time. Thus, the situation
demands that the Sahelian farmer makes the transition from the area-
expanding system to the yield-expanding systemj the same land must

give a higher yearly yield, and it must also produce for more

successive years without being fallowed,

The project, primarily, expects to demonstrate to the farmer that

%) he can produce more food by establishing field plantings of Acacia
albida and wind breaks, and

2) benefits can be realized from proper trimming and culling of the
trees in the wind-belts.

Furthermore, efforts are being made to maximize the use of the existing

Acacia albida trees. Farmers are heing encouraged to plant under the

tree and to protect ycung trees. Finally, wood lots, both private
and communal, are being encouraged in order to meet the future wood

needs of the countryside, as well as to strengthen the rural economye.
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he Nursery fer the Acacia albida

A temporary nursery, which will function for two to three years, is

constructed to supply trees for each gecgraphic area, These nurseries

also serve as a center of cperations and as a training grcund fcr

local farmers,

1¢ Nursery Site Selection

Selecticn of the sites for the construction of the temporary nurseries
snculd be made between the first week of MNcwvembtar and the fourth week
of January, thus allowing enough cime to have some idsa as to the
number of participating farmers in the arsa, and to be early enough

to prevare the site fcr timely seeding of the acacia albida., Site

selection shcould take the following criteriz intc considerations

1) That there are a sufficient number of participating farmers to merit
the constructicn of a temporary rursexry;

2) That there is an available year-round scurce of water, GZither a
year-round well or river, with a moterized 1ift system, will be
required, The system must overate at a daily rate cof at least one
liter of water per day per six pcts. an inadequate supply of water
for longer than three days may ruin a year's work;

3) The area should be flat, with a slizhi sicpe and drainable soil.

It should be sufficiently large to accommodate the number of
nursery beds required as well as a work rocm, storage shed, guardian's
hut, potting shed, interior road, water supply, etc.;

L) There should not be a heavy tree ccver although there may be one
or two trees for shading certain work areas;

AS) The location should be close encugh to a village of sufficient size
to provide an adequate labor sourcej

6) The supervisor should locate himself clcse to thez nursery;

7) There will be year round access for two-wheel drive vehicles;

8) A nearby source of potting soil would be convenient.

After the site is chosen by the Forestry Service's Technical Officer
and approved by the CARE representative, a written agreement for the
use of the land for at least two years is ottained from the village

authorities,
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2+ The Nurserv Lav—cut

As soon as the nursery site is selected and after a written agreement

is finalized with the town notables, a crew of farmers will be recruited
for the lay-cut of the nursery. The number will be detaermined at the
rate of 3 farmers per 10,000 pots in the nursery. These teams will

be recruited locally and rotated periodically in order to give as~

large a segment of the populace as possible the experience of working

in the nursery. It is a goal of the project that this training in

new agricultural metheds is a benefit to the farmers,

The lay-cut design of the nursery is done by a Forestry Service
technician assisted by a CARE repressntative, and the actual construction
will be supervised by a Forestry Sarvice technician, MNurseries

should be ready for operation no later than the 4th week of January.

The general lay-out procedures are as follows:
1) The size of the nursery is determined by the number of seedlinsgs
to be raised, Space required is as follows:
- 20 m2 per nursery bed (one bed squals 1,0C0 pots)
- 100 me
- 100 m2

Hy

or work area and potting shed

Fy

or soil dump
- 100 m2 for research and reserve area
- 100 m2 for guardian's hcuse and warehocuse
-~ 100 m2 for water supply and turn around
-~ sufficient area for truck access roads and safe space.
The average sized nursery for 50,000 pots is about 2,500 m2,.

2) All vegetaticn is cleared from the area,

3) A temporary fence, strong enough to keep out cows and donkeys as
well as smaller animals such as goats and rabbits, is constructed.
The fence consists of five strands of barbed wire upon which
chicken wire or straw mats are strung, and 2m rcnier posts treated
with crankcase oil. The posts are spaced & meters apart.

L) Pot beds of 1.2 m by 10 m are dug to a depth of 1/3 the length of
the pot. Each bted should hold 1,000 vots, thus facilitating counting.
The maximum width of the beds should be 1,2 m as this allows easy
access to the center of the beds for transplanting and weeding
purposes. The beds have an east-west orientation to minimize sun
exposure on outside rows and to allow equal sunlight to all pots

for egqual growth, dttention is taken to keep the nursery beds
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5)

6)

7)

3)

9)

10)

11)

runring pervendicular to the access roads to facilitate the
transporting operation. One meter is allowed at either end of

the beds in ordesr to allow the pots to be advanced during pruning
operations.

Paths of 60 to 100 cms will be left between rows for work with_
wheelbarrows, tending of the seedlings and erection of shade
hangars.,

Room for a few extra beds should always be allowed for unforeseen
reasons. also a section of the nursery is set aside for szecial
research plots and seesd bteds.

An area is provided for the mixing of potting soil and the filling
of pots. A straw-covered potting and rest shed is constructed naxt
to the soil mixing area.

A large nath of 5~6 meters wide is left tetween each row of nursery
beds for easy access to trucks for the loading of the pots.

i storage shed and gzuardian's hut are built., The guardian's hut is
constructed in the local fashion with local materials, and ths
storage shed is a prefabricated wooden structure. The tools, seeds
and poisons will be kept in the storage shed. This shed must have
a sturdy lock.

A water system with a 3% nh.p. gasoline engine pump, plastic tutiang,
and empty barrels (200 liters) for storage of the water, is installed.
It is estimated that 5 barrels are required per 10,000 pots.-

To economize on fencing material, an attempt should be made to
build a square nursery. Please refer to the following diagram for

an example of a typical nursery lay-out of 50,000 pots.-
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II.C.3
Z, The Potting Mixture

Collection: The Forestry Service field technician assigned to each

nursery is responsible for locating the sand and manure requirad for
the potting soil., The delivery of the soil to the nursery begins as
soon as the nursery is ready for operation, and all soil is to be
delivered no later than the 4th week of February. The actual
collection and delivery of the sand and manure may be done by either
one of the CARE trucks or by chartered trucks. It is advisable to use
char :ered trucks for this as this activity can consume much of a
supervisor's time. The cost of hiring a truck in Chad is about

11,000 CFA a load or 44,000 CFA a day.

The amcunt of sand, manure and binding agent (silt) required at each
nursery site can be calculated by figuring one cubic meter of sand
for each 250 pots. Manure is required at a 1:3 ratio with sand,and
silt is collected at about 1:20. Because the manure and the silt
particles fit into the voids between the sand particles, only the

volume of sand is calculated against the number of pots.

Soil Mixture: Besides considering the fertility of the potting mix, one

must be aware of its physical properties. On the one hand, the soil must
be heavy enough to stick together during transport and planting
operations; on the other, if there are too many fine particles in the
mix, crusting and compaction are likely to result during the watering
activities. The ideél soil for the nuréery is 3 parts cdafse sand and
one part well-decomposed manure. However, this mix is subject to
disintegration when the bag is opened during transplantati~n. Therefore,
the potting soil must have some fine particles of soil as a binding
agent. The fiae particles can be collected from sweeping the loose
dirt from beneath a tree and screeing the foreign matter out. 1In no
case should fine particles of soil make up the major portion of the mix,
nor should they be used without first mixing well with sand and manure.

- The mixing must be done when all components are dry. After a thorough
mixing, the mix is to be watered and turned for a couple of days <o

germinate weed seeds as well as to obtain uniform moisture content.

411 soil used for Acacia albida seedlings will be ready for potting no

later than the third week of March.
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Filling Pots: Beginning the first week of March, the filling of the

plastic pots Legins. Most of the mixing of the mixture has bheen

completed at %his time. as the pots are filled, theyhare transcorted
to the beds to be placed in strzight and even lines, and they are
watered so that all wead 52246 are germinatsd and the toitoms of the

pots retain moisturc. Orce dried out, the soil in the pots is difficult

to recharge with moisturs.

The moist soil is packed firmly intec the plastic pcts tut not so tightly

that the sides split. Thes pots are filled and tamped to i m Irom the
top of the plastic taz. Overfilling or underfilling should be avoided
as the former would cause the waier to run off and the latter would
result in the collapse of the sides of the pot., Both would eliminate

the pocket designed for water catchment. JAfter the pots are filled
under the potting shed, they are transported, by wheelbarrows, to
firs

nursery beds and are placed nst eachother, &All povs

=1
1
<~
e
I
B
(")

should te filled and in place, waiting to be seedesd, no la%ter tha

the 1st wz2ek of April., Slorpy placement such as when the pots are

leaning, rows are not respected, or the tops of the pots are not level,

will mean wastage of water and loss of seedlings.

W
a3

The Collection and Storacs cf 8=

GO

Collection: The aAcaciz albhida pods tegin to ripen in December and coatinue

3

to produce through the month of March in Chad. A mature pod is orange.

It is important to collect the pods directly from the tree, where possible,

or immediately after they fall to the grcund, as they are grazed by
animals or attacked by insects. Collection of the sceds will begin the
first week of December and will continue through tle fourth week of

January.

A field technician takes a sample of the seed and food, to be traded for
+

the seeds, tc varicus villages where ths Aicacia 2lbida exists., Ile

solicits the villagers! help in the collsction of the seeds. The field
man explains that they will reccive a pre-determined amount of food for
each koro Qkilo) of zood seeds they cocllect. 3 sxplains that the pods
are to be collccted from only the healthy trees with straight boles and
umbrella crowns. He further explsins that only the mature {orangs) pods
are to te collected, and that they should te collected directly from the

tree where posgsible, »r from the ground ornly if they are not infestad by

[@s]

insects. After collecting the fpods, the women separate the seeds from
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the pods by pcunding the fruxt and winnowing the nulp.

O
]
I
15

the agreed day, a truck is sent out with food and sacks to collect
the seeds. Cnly the uninfected sseds will be accepted. For the record,

individual forms will be filied o

-

it

—

cr esach exchange of fccd or seeds.
For purpcses of calculation, one kilo of seeds contains approximately

10,000 seeds, and at “east 6 sesds per pot should be allowed for.

eed is a hard-shelled seed and can be stored

0

tcrage: The Acacia albtida

up to one year without great less cf viability. nttention must be paid
to ensure that the seads are iept fra2e from inzects, This can be done
by treating the seeds with HCH and stcring the sacks in a dry place,
preferably cff ths ground. For testing of viability, see technical
section on viability testinge.
The Szcwing of the Ssed

f the iAcncia albida will be done between the second and third

o
il. The ccrrect timing of the seeding is an important factor

1
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for a gcod survival rate, and elayed, I the
pots are seeded tco early, roct pruning hecomes a potential problem as
the tap root can develop very raxnidly, On the other hand, if the pots
are seeded too late, the seedliirzs =y te too small for planting cut
at the correct time, Pots sesdel in the middle of April give sturdy

stock which normally does not requirs root pruning,

Germination Inducement Technigues: For any nursery stcck, it is desirable

to have an even growthe With the aczcia altida, this is very difficult
b

to obtain when seeding directly into the pots, as the germination rates
vary greatly in different seeds. DNevertheless, arn attempt can be made
to have relatively even growth by applying germination inducement
techniques., Some available methods to induce rapid germination are
heat and cold stratification and scarificaticrn., The best results,
although the most costly in terms of man-hours, are experieanced with
scarification, Scarification is the process by which the hard coat of

the Acacia albida is nicked or otherwise penetrated in order to allow

penetration of the necessary moisture that triggers the germination.

In nicking the coat, care should be taken not to cut the root section
of the s=ed, nor shculd too much of the coat be cute. The scarification
of seeds begins immediIately before the seeding of the pots, as a

scarified seed dces noct tolarate storare.
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The second possible method of catalyzing gzrmination is alternate
soakings in hot and cold water, This treatment, kncwn as stratification,
should be practiced in order to obtzin ceorrect seguence, temperature

and timing.

Before pre-germination techniques are applied, the bad seeds are
separsted out by submerging the seeds in water, The rotten seeds will

float\.

.

The Sowing of Pots: As a rule, a small sesd is vlantsd at a devth of

three times its largest thickness, and placed in a flat, hcrizontal
=] ] B ]

position. The Acacia albida will be planted three seeds to a pot

(thinned later) and at a depth of 2 cm (kznuckls devth). Fo
saturated with watsr tefore seeding operaticns. The scarified seeds

are scaked overnight in water, 4ll seeding will bte completed by the

third week of April.

The Transnlantinz of Seedlings

Souetimes, for one reason, or another, there is a ncer taks from the
irst sowing. If the seeding schedule is limited, as is the case with

the Acacia albida, the delay means pcor nursery stock. OIne method to

ensure against this is to sow seed beds ccncurrently with the pots,
If there are a number of empty pots anywhere in the nursery, they can
be filled with seedlings from the seed bed. The procedure for transe

planting the young stock is explained in the technical appendix,

The Regular Control of Nursery Stock

Watering: From the first nursery operation to the last, correct watering
is the main concern of the nurseryman., The votting soil is well watered
before the pots are filled. The filled rpots are kep moist one week
before seedingjthis is to germinate weed seeds., Newly scwa pcis are
watered at least three times a day as follows: once in the morning, once
at noon before the beds are shaded, and once in the evening. The last
watering must be very thorough. This schedule is continued until the
nardening-off of the seedlings begins. The primary concern during all
watering operations is that the soil in the pot r=amains moist. QOnee the
soll at the bottom of the pot dries, it is relatively difficult to

remcieten it again.
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tisns the seedlings for the shock of nlanting out,
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Four weeks befor
of watering is resduced tc twice a day. One week later it is reduced to
once a day and aftsr yei a further week to once every twe days until
four days before pre-pesitioning. ot this peint, the pofs ars watered
heavily several times a day in order to ensure a good ra2servoir of
moisture in the pots during the shock periocd of transyorting, pre=-

positioning and vlanting-out.

Once the pots are pre-positioned in the field, they should be watered
as often as possible, 4 Zood moisturs reserve gives the plantsd-out

seedlings a margin against the shock, and the scil does not crumble

away from the roct system as 2asily as dried and caked gcil, Water,
persornel and equipment rojuiremernts for the watering operation in the
nursery may be calculated on the followirg basis: one liter of water is

o S

sufficient for 6 plaants par day. The water 1ift system must be capatble
of easily delivering twice the amount of water rezuirei, One man with
two 18 liter watering cans waiters 7,000 seedlin
(if the water scurce is c¢ :

provided to furnish ons day's water raguirements. The last oreration
of every eveﬁir iz %o fill the water tarrels for the first watering of

the following morning

Surface=Scratching 2nd Mulching: A Top crust gsnerally fsrms on the

topsoil of the pots, Befcre the crust beccmes impervious to water and
air, it must be broken., This entails a cultivation of each pot. This
operation is a heavy time consumer and can cause a sariocus labor bottle-

neck if men are tied up with it when other operations demand attention,.

To minimize crusting, a top dressing of mulch can be applied to the potse
A very good mulching material is millet chaff., The chaff is watered for
one week before being avvlied, in order to germinate any seeds and to
give it body. Th2 pots are dressed with the mulch one wesk after the
germination of the tree seeds. Several conscientious mulchings in the
nursery give the topsoil good tilth and allows for moisture retention

during the critical periods of pre-positioning and plarntiug-out.

¢

Shadinz: Shading is important in the months of April and May in order to
ir

protect the seedlings frcm the intense heat. Shading 1s allowed the
seadlings for two to three weeks after germination., The beds are shadad

througiacut the hot part of the day durins the Ifirst weeks The length of
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time in the shade should be lessened gradually until they are shaded
only during the roon breake The shade should be left during the work
break for the second week. TFor the third veek, the shading is ramoved
altogether if there is no damage and if the develovmant of the seeq_ings
is even,

A

The hangars can be of several tyres. A convenient hangar is made from

a strip of straw matting laid the length of the tecd. This matting is

O
iy

5 to 10 cms wider tkhan the rows and it is supported by a framewcrk
wocden poles and forked sticks., The framework is constructed in such

a way that the matting is 4C cm off the top of the pots. The length of
the matting is no longer than can be conveniently rolled up.

. R .
Weedings

“eeds are a nuisance that can be partially eliminated in opre-

sowing wateringse. Prior to seeding, 211 germinated weeds must be
Ja!

rl

cleaned frcm the rots. Weeding then bacomes a regular nursery activ

In no case shculd the pots, teds or rows become iniested with large weeds,

Ins6ct Corntrol: Termites, znts, catervnillars and rats can be harmful
1) ? P

in a nursery. Snakes ard scorpicns are attracted to nurseries bvecause

of the frogs and insects. Thus, it is zrudeat to give the pot beds a

light spray of ZEndrine before placing the pots in the beds., Use one

half of the normal dose and spray in the evening after watering. Thersa

is always a danzer of the poison being blown or carrisd to the water source,
The effective life of endrine is short and the treatmeat may have %to be

repeated again during the work year, if there is a termite attack.

While endrine is gooa for ants and termites, HCH is used against cater-
pillarss Whereas the caterpillar problem may not be great in the
nursery, a light coating of HCH affords the secedling some protection

during its first few weeks in the field.

It is essential to be extremely cautious with all poisons. Yot only are
both of the above quite strong, they are alsoc used indiscriminately by
some farmers for such purposes as killing fish and wildlife,
Unfortunately, fish swim in the same water that the farmers ané their
stock drink, Therefore, poisons must be stored in a secure rplace,

away from the food, and they should be used only by authorized perscrnel.
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Pruninzs Experience has shown that root pruning of the Acacia alhida

is best avoided, TFor one thing, any time consuming activity which can
be aveided without hurting the develorment 5f the plant should be
avoided, In cases wnere all other factcrs are egual, non-yruned .

nt with pruned stock.

seedlings c re favorably in take and developme

Secondly, 1 e sowinz date and good watering practices are respectad,
the tap root will not push out of the bottom of the pot. Under natural

0
snditions, the tasroot weculd cuickly penatrate the bottem of the pct
] -1 & L 1

O

Y

out the surplus moisture provided by good watering allows the

develcpment of a spreading roct system within the pot,

Yowever, the seedlings must be watched closely for the first s

i
roots growing through the pots. Vigilance is 2specially important
4

during hardening-off, when thers is stres
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Larger ssedlings must te carsfully 1ift:i cut to check for extarlior
root development, If there are signs of rcot penetration, then the
whole bed should be root vruned. The ex
bed is dug out to make a natural continuaticn of th2 teds One row is
rrunecd and advarnced, at a time. Edch pcf

a sharp knife inserted urnder it
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the vot is free to be moved, If the protruding r
into the ground, then the seedling should e tcp pruned tc the height

of the pote.
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Picket Frocuremsnt and Treatment

Pickets and siakes are used for lay--out and fencing crerations. he
pickets are to be 70 cm lengz, 3 cm in diameter at the thick end, and
straight. The stakes are slighty shorter. all of the wood that_
is collected fer use in fencing is to be treated,

The cutting of the wood musi be contrallad in one way or another,

BEven though wood is a lscally available rescurce, the harvesting of

pickets must neoi bYe a license fcr uncontrolied cutiing of the existing
woodlands. Cn the other hand, if the wood is taken from the prunings

of trees or frcm ths smaller shoots of a recoppicing stump, the procurement

becomes a wvwood-stand improvement proluss.

12 wood harvested for fencing is subject to attack from termites and

gainst both is treatment
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i endrine, ‘Where possitle, the
treatment is done at a central site with loecally hired laber, It is

ar. operation which can bve dangsrcus ii act well supervised.

Several loczl speciss are termite resistant. The dAnogeissus le

ocarTus and theé Guiera senezalenslis, hetl of the Ccmbretaceae
s
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family, arz ‘rly resistan ck, However, they should

still be treaied.

The Ziziphus genus contains svecies with hardy wood that produces straight
shoots from recoppicing stumps, If all but the strongest are taken from

a group, straight pickets are rrocured and the one shoot is released

for faster growth. 1In the treatment of Zizighus, as in most other
species, the bark should be removed first. 3y removing the bark, not

only does the preservative and poisor sink in more deeply, dbut

aeration is improved, whichk naturaily helpe against decay.

Five pickets will be required for cach picket-tyre fence. The picket
will te approximately 80 ¢m lorns =nd 3 cm wide, and strong enoush to
be hammered into moist soil. There are threce methods for theix
collection:

- One is simply tc

J4
s

offer the pecrle in various villages raticns of food
fer a certain quantity of pickets., This is guick and easy, but there

is the possibility that they will cut down entire trees

\_

&



- A second method is tc form teams of workers for the pruning of trees
under a controlled process. The prunines would provide the nscessary
pickets'and, at the same time, imprcve the natural stand of timber in
the area, This would have the disadvantage of being ceostly and laber

intensive,

- A third method, and possibly the best, is to contract the zatherins of

pickets out to the Forestry Service, who are making regular prunings o

their tree plantations and cutting fire lines,

Whichever methed, or combination of methods, is usmed, the collection of

pickets should te one of the first onerations to begin early., The

Y,

0
collection should bezin no later than the first week of November.

The treatment process is as follows:

1) All poteﬁtial picket material (strong and straight pickets at least
80 cm long and 3 cm thick) are debarbed, cut to length, pointed and
wrapped into bundles of 2C,

2) The bundles are dried for one week in the shade.

3) The dried bundles are plunced into a heated solutiosn of endrine an

I

1N

crankcase oil, for 15 mirutes, The endrine makes up 3% of the solution,
a

L) The bundles are then stacked at the side of an access rcad in prezaration

for their transvortation to the fields,

The following precautions are to be followed during treatment:

1) Treatment is not to take place where wind or water can carry the
solution to a bedy of water.,’

2) The solution is not to be left unguarded,

3) The work area is to be limited, and all animals and unauthorized

personnel are to be kept away,.

L4) The nursery supervisor is to be present each time endrine is used. The

endrine is locked away after work,

) The treating vessel is to be securely positioned to avoid being tirred
. S V) t ¥

over, The vessel should not be any higher than 60 cn, and should be

60 cm in diameter, (& 55 gallon drum cut into two parts would make two
g P

perfect vessels).
6) Open flame should be avoided., Charcoal should be used.

7) The work area is to be open and ventilated,

The shorter pickets will be used for stak

ard the ground can be cuite hard, The stakes and pickets are cut at a r

of one to five, The stakes are ireated first and transcor

t
as soon as farmers inscribe themselves into the project. The stak
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stored close to the tool shed and individual farmers can collect them with

the staking tools,
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ITI.Ee1 and 2

vorted and nlanted into a differsnt soil., Although the Acacia

h tap root, it does take consideratl
time for this root to reach the vermanent moisture table. During the
period of shock, adjustment and establishment, the root system requires

an adequate supply of moistire.

In the Sainzl, thers are senerzily six weeks within which rainfall is
reliable ani adequate, Before the middle of July, heavy rains can te
follcwed by wesks of drou of august, the rains can
quickly come to a halt, zand the cround would d<ry up before the roots

had had time to get well es%tablishzd, Thus, Julv 15 is the target date

for the commerncement of the planting-out speraticn, All stock is pre-

— . P K4 - N B P 2 —n A + 2 ~
positicned in the field one wsek in advancsz, and all planting 1is

Pre-positioring begins in May with the subrission of the pre-positi
reports ard maps. Bach {iglid suzzarvisor compiles a full list of the

of fields, and the rumber
of seedlings required tver area. The surncrviscors pay special attention
to the possible effects of the rains upcn the access roads, Those

fields with swampy access are servei {irst or have special four-wheel

drive vehicles reserved for seedling delivery.

The seedlings themselves are wsll-watered and well-tended one wesk
before pre-rvositioning begins. The empty pots are culled from the
beds and the largest stock 1s transported to an arca accessible for
loadingz. (It would be inconvenient, at this time, to have a large
nurber of small seedlings raquiring syecial care cr to have a larg

s

number of pots requiring rcot pruning).

’ Fa

From the nursery, tha pots are pre-positioned a field holding nursery.
n

3

4

the one hand it 2

,C)

- -, - 3 > 1.
gave the seedlings in the reguler

s
nursery for as lonz as rossible, while on the other, if the pots are
f transpert bottleneck
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moved too late, the rcads are oftan

develors,

o
=

e time-frame for the transporting of the pots is fixed by two factors:
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r ngt
Thie is generally around the middle of Jul;

IT.E.3

The size and locaticn of the field holding nurseries are determined by
their =ccessibility to roads, rroximity tc planting areas, and avail=
ability of water. The holding nurseries with the greatest pectential
for being cut off are served first, i shady tree which is close tc a
natural catchment basin is the desired syot, & small rain catchnent
basin is dug, from which the seedlings will be watered duringz the
holding period, Thorny branches are cut and placed arcund the trees as
protection. Generally, in the areas farthest away from the v

.

i
the farmers will re t¢ tend thezir fields, Cne of the
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particigating fa ding nursery.

The role of all field staff during this me~frame is to make periodic

vy

ti
checks on the seedlings and the soil conditiorn., He must concentrate on

encouraging the farmers to be vigilant in caring for the holding nurseries

and to work on preparing the vlanting sites

Plartinz-Out

Planting=-out operations vegin with the distritution of tools in mid-
June. At the distiribution meeting, the field team demonstrates the
proper method of preparing the planting site as well as the ccrrsct
tree-planting proucedure., The farmers ara tc understand that the toels
are only on loan until they hatve successfully comrleted 2 cne-year trial
periode In order to meet the standards required, a minimum survival
rate is sety thus, the farmers are enccuraged to follow zroper and
prudent procedures throughout the planting, cleaning, and protection
operations. They are to understand that, if at any time, the survival
standard is not met, they risk losing their monthly food rations anad
their tools. It is wvital that the farmers understand that the responsi=

bility for planting and protecting their trees rests entirely with them.

In preparing the planting sits, the farmer is encouraged to form a
catchment basin at the site of each stake, and then vo dig the hole o
the depth of the soil moisture. The hcle is refilled with top soil.
This preparatcry step can make the difference vetween a loss and the

development of a large one-year old tree, ( It is noted that the hole
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« Ify in any way, ther
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he last week of July, plantins-
out operaticns must begin in any case. aren seedlings are planied-out
this late, a special procecdurz is required, It is very timewcconsuming
and shculd cnly be used wnen The normal senadule cannct b

when seedlings are renlaced in the montl of 3eptsmoer, IThis taohnigue

is described after the descripticn of normal rlanting proceduresa -

Transport of Pots to Individual 7Fields: Although it is best 1if the farmer

2

transports his cwn seedlings to ths field, it may prove necessary to hire
local labor tc transport the trees to the various fields by wheelbarrcwe

1f this is the case, two men shculd be hired to operate each wheelbarrow,

one pushing and one pulling. as each wheelbarrow has a capacity of 15«20
pots, it is estimated that one whssltarrcw per 1,000 pots should be
available at this critical time. There are of course cther methods to

S
transport the pcts which may alscs e used. (S2e rhotcoraph of Chadian

girl carrying acacia =2ibida tree

=

Plantineg Technigue: A demonstraticn o: the vlanting technigues will be
done, in both group meetings and cn individual farms, by ths I1izid

supervisor, as soon as the word has been given to bezin planting. The
farmer will be instructed that
1) An area of about ong sSguars meter be claaned of all vegetaticn

(excepting the farmer's crops).

2) A hole be dug immediately tefore rlenting to a depth of 172 not lengthse
Holes are not to be pre-dug, as this results in evapcration of scil
moisture. Top soil is filled tack into the hole until the hole 1is

just over a pot length.

3) A "cookie" is sliced from the vottom of the pot, andi any exgosed or
curled root sections are neatly pruned,

4) Supporting the open bottom of the pot, the planter carefully places the
pot into the hole in such a w2y that the collar of the plant is two
centimaters belcw the level of the ground. (The collar is at the soil
level of the pot).

5) The hole is partially filled to support the pot, and the pot is sliced

up the side in order to raeilitate the removal of the plastic.

6) Soil is then carefully filled in around the pot, as the bag is lifted
off usn tc the collar,

%) The lcose soil is then 'ieeled in" to add stability and eliminate air

pockets.
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II.B.4 and 5
8) The stake is then replaced next to the tree.

Great care should bé taken to avoid disturbing the root network and to
ensure that the tree is planted to the correct depth. One supervisor
should control the planting of 5 hectares per day to ensure that correct
techniques are applied, since the survival rate depends greatly upon

correct planting.

Emergency Planting Technigue

Wwhen the rains have come late, or when dead trees are being replaced
for one reason or another in September, or when a conscientious farmer
desires. to ensure high take and good development, a special planting
process can be used. It is both energy and time-consuminge. TIf good
norme 1. procedures are followed and if rainfall is normal, good take

and development of the Acacia albida does not require the extra work of

this processe.

The special process is as follows: When the soil is dry cr drying, a

hole is dug and filled with water and left to soak overnight. The

next morning, the deeper soil, which is moistened from the seoaking, is

dug from the hole and replaced with top soil. The hole is again

filled and then brought up to the length of the planting-pot. The

seedling is planted and watered. In effect, this procedure creates 2 moist,
rich-and soft channel into which the tap root can more easily and more
rapidly penetrate. A catchment basin should be formed, and the seedling
should be watered in such a way as to allow the moisture to gink to

the bottom of the disturbed soila

Direct Seeding

The direct-seeding process offers great potential in the propagation of

the Acacia albida. It is indigenous to the Sahel, and it follows that

nost existing trees were germinated from non-cultured stock. However,
there are some initial problems to overcome before the direct-seeding

process can be used in all the sectors of the project.

Txperience has shown that the enemies of the young Acacia albida seedlings

are pioneer grasses, fire, the farmers'! hoes, and grazing animals. On
the other hand, the tap roots of the naturally propagated stock develop
much more rapidly than the nursery stock which tends to produce more

lateral roots. Furthermore, the cost of the nursery and the transplanting
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method were found which would fit the policiss of the project. The major
policy whica would conflict with present methods of direct-seeding is the
non-disruption of normal land-use patterns., The most successful, directly-

.

seeded Acacia species plantations, to date, have been in areas kept under
s

strict contrcl for a number of years and where cultivaticn and grazing

is eliminated from these areas.

The major advantages that potted stock have over direct-seeding are:

1) The potted stock system provides a tree that is easier for the farmer to

2) The transvlanting of the potted stock (if prcperly donz) is a one-step

overation, whereas tne dlrect—seedlnc metnod recuires subsequent wvisits
Iy ) [ 2 L

3) The spacing in a potted stock plantation is more even tecause of the
one seedling to one stake practice.
Correct seeding procedures should be exaggerated in the bezianning to ensure

maximun take. The procedures can be simplified later as certain steps

prove themselves to be superfluous. A very gcoc
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direct seeding is as follows:

1) Clear an area of 4 m2 around the stake,

2) Form a water catchment basin around the stake in such a way that all
water drains toward the stake.

3) Dig a hole 40 cm deep with a soil auger or shovel ard refill it with
top soil.

L) Stratify seeds using the alternate boilinge-cooling or alternate soaking-

drying process, and plant at three to six per hole, at a derth of 2 cm.

A
~

Thin the plants back to the strongest two after the cotyledcns fall
from the seedlings (thinning must be done carefully so as not to
disturb the root systems of the good stock).

6) Thin to the strongest sapling before the termination of the rains.

7) Pericdic weeding must be done to eliminate competition from pioneer
grasses (or seed in a grain field) and an area of three meters should

be cleared arouad ths seedling to grotect it from firse.
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Post-Plantinz Overaticns
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nough to simply plant the tree. In the Sahel, mcre than in
other climatic areas of the world, there is a multitude of forces working

against the survival of a tree. Some of the most noticeable ares

razing by animals, invasion by insects, burning by fire, desiccation

o' Oy
Gl

r drought and damage from the farmer's hoe., The margin for success is
smaller, It iz recognized that there will always te a certain percentage
-~

of mortality among artificially regenerated seedlings, tut it is the
0

aim of thi do all possible to combat these destructiave
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rder to attain the highest possible survival rate. The
farmer, himself, must realize that he is to manage ard protect his trees

for at least two years,

1« The Cleaning cr 'Releasine!Oneration

If the seedlings are not planted-out in millet fields whichk are
systematically cleaned of wild grasses, the trees must be released of

competition from the grasses by weeding., A circle arcurnd the seedling,

four meters in diameter, is cleared c¢f all znrual vecetation (except
] S e ]

of course, the grain crops), and a rain-water catchment basin is
formed, This ovaration is done as socn as the seedlings are planted-
X I

out, and must be systematically done throughout the wet season.

When the crops are in, the millet stalks are also removed from the

immediate area of the Acacia albida sapling. The final cleaning is

done in all fields befores the fields are burnedj the fields are often
burned immediately after the crop has been harvested, and every

precaution must be taken to ensure nrotection of the trees from fire.

For the fields which are not cropped in grain, one pre-cleaning might

be done as socn as the wild grasses germinate in order that the site
recvives the full benefit of the rainfall., With the stake as the niddley
a circle, 4 meters in diamster, is described, and a rain-water catche=
ment is formed. However, the farmer should not be enccuraged to clean .
his field entirely. From the standpoint of encouraging good soil
conservztion rractices, a 'dirty' field is the best field. Socil

cons=rvation techniques are explained in latter sections.



2e Fencing

l

an imvortant pre-requisite of managing stands of fisld trees in the
Sahelian region is some form of protection for the young trees from tiue

1
!

browsing livestccks a fence of one kind or another is needdéd. It is
common practice to open fields to browsing animals izmmediately after.the
harvest in October or November., Therefore, the fence should be in place

as soon as the harvest is in.

Althousgh there ars several types of fencing which can be used, this project

requires certain criteria in selecting the kind of fence to be used:

1) Since this is a field-tree project which integrates itself into the
normal land-use cycles, the fencing should not disrupt traditional land=-
use patterns. A fence encircling a whole field would do this and
should normally be avoided. Not only would most fences be broken by

&

animals, but the local farmers would ccmplain when the paths to waier

[¢]

walls or to markets are broken., Furthermore, the manure of th
animals is a well-appreciated ccmmodity among farmers, for the fertiliza-
tion of his zrain fields. Therefore, every tree is separately fenced,
except in experimental or demonstration riots.

o

2) The Acacia albida is not shade tolerant as a sapling., The fence, therefore,

(@]
should be wide and low, if all other factors are equal. (Soue pre-
fabricated fences are not wide but they do not cast a very big shedow)e
3) The fence should be removable or disposable, in order %to allow the
farmer to crop the land the following year or to clean thoroughly arcund

the Acacia alkida,

L) The fence must be made mostly from local materials, 1If ther: is to be a
multiplier-effect resulting from the project, whereby other farmers follow
the examples of the participating farmers, imported materials wsuld be a
large obstacle,

[

5) 4 good fernce in the Acacia albida groject is rot necessarily one which

1s designed to prevent access but one which demarcates the sagling and
discourages trampling and browsing.

6) Finally, and most importantly, the most difficult part of the fencing
operation is not the technical aspect, The kay to successful protecticn
is the motivation of the rfarmer himself. He must accept the responsibility

from the very beginning and be encouraged to kxsep the initiative.
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tyoes of fencing are variatle. Hdere are several,
rros and c¢ons of eachs
3asic trern fencs: Thorns are traditionally used in
land and gardens, They are gernerally gocd for 12
when applied correctly., The disadvantage to thorns

to termites, the amount of work requir
field-tree, the high kindling point, and the timing.

sprayed, termites are no problem, The hig!
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wrapped tigbtly with a second coil

Millet Stalk Fencet This type of fence em:

with

farmers must zccept the r
after the

o

the plant,

the height of the shortest

comments on
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the fencing of farm=-

vear and are effective

is their susceptibili
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ed to gather thorns for every

If the thorns are .

kindling temperature of the

scerch the seedling than a grass

wide enough to lessen the

esponsibilitvy
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harvest 1Ne

Roth the pickets and

are 80 cm high and
und each sapling,
such that there is
c¢f the square,

to
planting
the
picket. The

The cord

loys the same picket formaticn

as the picket/thorny bush fence, but will use millet stalk for the

fencing material,

bushes are scarce,.

As nillet stalks are readily attacked ty termites,
treated immediately with endrins,

to use the Guerra senecalensis bush for fe

manner in which the millet stalks are emrleyed,
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This type of fencing will be used where thorny

these fences unust be .
It is also possible, and =advisable,

ncing material, in the same
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woven together (Anirovogen zayarus), etc. The advantages of the pre=-

fabricated fances are many?

armers during the slack period

+

~ They can bve made by the participating

r

of December through March. The fence building would be a part of his
cbligation, and he would have to make 50 a month to maintain the
ration of food level. This wculd take pressure off the farmer during
the harvest period and would also keep him interested and participating
between the staking out of the fields.

~ Eliminate the chore of collecting thorny branches.

~ Basy removal of fence for cleaning insi ide and for repaire.

el =

-~ Timely vplacement of the fence after harvest.

This type of fence would be attached to tae ground with three pickets.

The unit would be treated with endrine twice each year.

Insect Control

The Acacia alhida is prone %o attack by caterpillars, This attack cccurs

during the months of September and October, and may continue throughout
the year, While the insects may completely defoliate the young seedling
several times before the end of the rainy season, there is no reccrd in
the project of the attack being directl resvonsible for the death of a

7
seedling., Many experts have stated that it is a normal part of the cycle.

On the other hand, there was a serious attack on fg¢zcia 2lbida trees

in the Zinder region of the Niger Repuiblic in 1971 and 1972. It is not
known whether the caterpillar was similar to the species found in Chad.
There have been no reports of further attacks from Niger. In fact,
foresters in Niger report normal seasonal attacks which maxe no noticeable

difference to the survival rate and development of the tree.

However, precautions should be taken. ECH powder is used for this. It is
a dangerous poison with a long half life and should be used with
discrimination and caution. & prophylactic treatment should be done in
the nursery prior to pre-positioning. If attacks persist, treatments

can be carried out in fallow fields as needed, or in millet fields after
they are cleared of grain., These treatments are to be carried out by

authorized personnel only,.

Termites are also a potential problem. Termites attack untreated fencing
matarial. In the nursery, they attack the vplastic pots. The standard

trentment Tor termites in the project is endrire, used at half the normal
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strength, For treating pickets, it is mixed with oil (see picket
treatment), In the field, it is sprayed onto the seedlings aand fencing

as soon as the crops are off the field.

Endrine is a highly toxic poison. As in its use in the nursery and in
the picket trzatment process, the field sprayings must be done under

supervision,

L, The Surveillance Ovperation

In order to deter damage by insects, animals, fire, etc., as well as to
guarantee that the various operations of the program are implemented
properly, there will be periodic inspections of fields by the field
technicians and supervisors. The field visits are the main résponsibility
of the Forest¢ry Service field cadre and the village supervisors. They
will carry out regular inspections of trees, as described below, and

count the uaumber of survivors. It should be noted that some trees which
appear wilted and dead may, in fact, still have an active root system

énd be only “emporarily dormant. One method to test whether or not a
questionanle is alive is to scratch the base of the stem. If it is green

under the bark, the tree is still alive.

During the course of one year, there will be five formal inspections, and
the results will be sent in report form to the central office.

1) Field l=z--ouf csurvey: After the fields are staked out, an inspection

will be made of the lay-out of the farms. The number of pickets will
be counitecd and reported to the central office by the third week of
May, so that the positioning of pickets and pots may be properly
controlled,

2) Planting survey: Immediately after planting-out, a survey will be made

of the trees planted., This should be finished before the third week of
August, This inspection i1s to ensure that the trees have been planted

corre

O

tiy.

3) Releasinc survey: The third survey will be made after the first releasing

in Septewber. As well as a control for proper releasing of trees, this
survey would serve to ensure that the pickets are properly fixed in the
ground and also control for insect infestation,

L) Fencing survey: The fourth survey will be made after the fences are

constructed. This survey will also serve for control of the fire lines

around each iree, this being the time of year for field fires.
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5) Beating-up survey: The fifth survey will be made during the first and

second weeks of April, and will be for the counting of mortalities

only. This report will be used for the delivery of replacement trees,

The Replacement Overation (Beating-Up)

Although it is recognized that the replacement of mortalities during the
second and third year of planting is not accepted as practical silvi-
cultural technique, it will be applied in the case of this program, since
the final goal of the project is soil restoration as well as reforestation.

For the most effective restoration of soils with the Acacia albida tree,

there should be complete and equal coverage of the area. It is not so
important as to how many trees there are on-a hectare, but rather how they
are distributed. The target for this project is to have an equal
distribution of SO or more healthy and protected trees after the second year.

Reports show (Giffard - Les Possibilités de Reboisement en Acacia albida

au Senegal - 1964) that with 10 - 2C mature trees per hectare, continual

cultivation without a fallow is possible.

Therefore, in order for a farmer to retain his tools and food rations after
the first year of planting, the farmer will have to maintain a 60%

survival rate or replant the following year.
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Ao Needs for Village Wood Supply

Woody perennials are an integral part of everyday rural lifej almost
all of the fuel is wood or charcoal, all shelter includes some form

of forestry product, hand tools and house utensils are primarily

made of wood, thorn-producing wood is harvested as fencing, perennials
provide an important source of animal forage, and standing perennials
give windbreak protection to man, animal and soil. While the demand

for wood products is increasing, the supply is rapidly decreasing.

As wood is cleared for farmland, fuel and shelter, perennial

vegetative cover is lost. Perennials protect man, animal and soil
against the harsh elements of the Sahel. The gusty winds cause damage
to crops both directly and indirectly by uprooting or breaking plants,
eroding top soil (see saltation in appendix), and increasing trans-
evaporation in plants or evaporation of soil moisture. In order to
best use his energy, man too needs relief from climatic extremese. In
the Sahel where the temperature mounts to over 120°, body heat is
dissipated through perspiration, a process which requires body energy.
In temperate climates,; averaging 70°F, body heat is passed by induction

and relatively little energy is required.

In the search for fuel, women often compete with the men for the

marure in the grain fields. The reason for this is the lack of wood
within walking distance of the village. The wood problem was solved
traditionally by the periodic movement of the farmers from one planting
site to another. For a variety of reasons which include the lack of new
arable land or the need to keep children in schocl, farmers are staying
longer or permanently in one place, Furthermore, the rural areas

around the population centers supply the fuel and construction wood for
the cities. While the commercialization of wood products strengthens
the rural economy, very few provisions are being made to ensure a future

source of wood. Thus, while the Acacia albida tree aids the soil to

retain fertility for longer periods of time, a farmer's access to wood

products becomes a prime factor in his stabilization.

To meet the above-mentioned needs, multi-purpose windbreaks and shelter-

belts are planted as a comnlement to the Acacia albida. Windbreaks are

normally made up of a double row of trees on the windward side of the

field, which protects the immediate area, A shelter belt is a larger
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plantation of trees, usually with a definite planting pattern, with the
objective of levelling climatic conditions for a more extensive area.

A shelter belt or windbreak, properly managed through selective cutting and
culling, realizes a sustained yield of wood products without losing the

windbreaking and shade benefits,

For the purpose of this project, and convenience of terminology, a shelter
belt and a village firewood supply will be considered the same, and will be

referred to as village wood sources,

Site Selection

Villages have generally been the basic unit for village wood plantations.
However, individual farmers will be encouraged to participaté in this
activity. One farmer in Mai-Lao planted 5,000 Neem trees in 1975 and 1976,
and many of the trees are three meters or more after only one year, He can
presently harvest kindling and will soon be able to cut larger branches for

firewood and construction wood,

This tree-planting also serves to provide shade and strengthen the village's

economys.

During the relatively slack month of February, the Forestry Service technical
officar and field technician survey the chiefs in those villages participating

in the Acacia albida project on their responsiveness to the planting of

windb;eaks and village firewood sources. If the response is positive, a
meeting of the villagers will be arranged to discuss the benefits of
windbreaks and village firewood stands, At this time, candidates will
be signed up for windbreaks, and sites will be selected for communal

or individual rlantings.

Field Operations

Immediately after candidates for the windbreaks are selected and the site

is chosen for the village firewood stand, lay-out may begin. This

operation will be supervised by the Forestry Service field technician.

a) Windbreak: For the windbreak, two to four rows of stakes will be spaced
at 4 meter distances on the windward side.

b) Village Firewood Stands - Shelter Belts: The lay-out for the village

firewood source will be exactly the same as that for the Acacia albida

fields, but with spacing every 4 meters rather than every 10 meters.
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A1l sites for the planting of wind breaks &nd village firewood sources

will be selected and staked out by the 4th week of February. The

villagers are then told that the trees will be delivered the first two
weeks of July. The field technician will send <o the head office, by the
secend week of March, a complete list of candidates for the windbreaks, &
1ist of 21l sikes for the planting of village firewocd socurces, and the

requested number of trees needed for rlanting these,

Planting: Based upon the list provided by the field supervisor in March,
the trees will be transported to their respective areas during the first
and second we2ks of July. They will be deposited under 2 large tree, and
one nerson will be put in charge of watering them and keepirng the goats

away until the trees are planted-out.

Although the prime planting time is at the beginning of the rainy season
and would, therefore, correspond to the rrime planting time of the Acacia
altida, tke plantinz of the Jeems or ofher species should in no way delay

darhy

a
the planting of the Acacia albida trees. The dcacia albida is tie priority

ces Planting will follow the same procedures as those for the Acacia

a circle with a diameter of 4 meters should be cleaned of vegetatic
nd each tree, Culfivation ani catchment basin formation will be done

1t the same timee.

Leaf Stripring or Prurning: Along with the releasing operations, the large
leafed trees will te stripped or pruned of most of their leaves in order

to reduce transpiration and to train the trees. all leaves and stems,
except the terminal leaves, will be carefully broken off, Care must be
taken not to rip the bark of the tender seedling while doing this. Pruning
operations will become a regular activity of the field supervisors and
agents. Mot only does prudent and correct pruning improve a stand, but

it demonstrates the bensfits of year-rourd maragement to the farmerse

Pruning shears are provided to field superviscrs.

Fencing: Windbreak trees, planted around farms, will best be protected

by individual fencing as described for the Acacia albida fencing. One

additional type, fencing made from mud tricks, may be used. Village firee
wood sources, planted in larger stands, may best be protected by perimeter
fencing. This technigue must te used taking local land-use ratterns into

account.
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rGuardingz For the village firewood stands, a guard is employed to chase
away animals, water as necessary, repair fencing, and do periodic
releasings. A guard is especially important when using perimeter: fencing,

as one hole gives complete access to foraging animals.

Tree Svecies for Windbreaks and Wood Stands

Neem (Azadirachta indica)s This is the principal tree for village wood

plantations, It is fast growing, and the farmers know it to be a gcod
shade tree. The older growth wood is good firewood and the younger wood can
be used for xindling (even though it smokes when green). The leaves provide

a forage that is often preferred over annuals,.

This is an exotic species native to India., It was introduced {o Nigeria in
the 1920s and has enjoyed popular use as a shade tree. In India and the
Mid~East, it is used in the construction trade. Some work is currently being
done in several centers in the Sahel, researching the possibility of wider
uses for the tree. This species could become a more effective source of

raw material through multi-use.

Tke sequence of nursery work for the Neem is the same as that for the Acacia
albida., The time frame and the seed storage and preparation are different.
Neems can be transplanted bare-rooted or in pots. The bare~root stock is

seeded in November, and the potted stock in January.

The seeds have a soft coat and are perishable., They can be stored for no
more than two weeks with assurance that the majority will hold their
viability. The dried seeds are soaked in water the night before seedinge.

For best results, they are seeded lying flat at a depth of 2 cm,

The Neems and other exotics for the project will be raised in the Central
Nursery of the Forestry Service. The seedlings will then be pre-positiomed
to the fields or field nurseries as conditions dictate. 1In transporting the
seedlings from the Central Nursery, consideration must be taken into account
that a possible transport bottleneck can occur because of the long

distances which the seedlings must travel.

Dalberzia Sissocot This species is not seen as often as the Neem. However,

it has been planted in forestry reserves as well as in shelter-belts and

shade-tree plantings.
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Cassia Siamea: This species is much the same as the Dalbergia except
that the heart-wood is softer,

Acacia scorpioides: There are two varieties of this species which would

be very interesting in the exploitation of marginal land. The variety
nilotica grows in marshy areas and can be a very fast source of high
quality fuel and construction wood. The variety adansonili is found on
higher land but it is similar to the nilotica in quality. The species

is native to the Sahel, and it has long been known as being a source of
tannin as well as of quality wood.
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IV, Live Fencing = Defl:ction Barriers

A. The Need for Fencing in the Sahel

Land-use control is a rare thing in the Sahel. The right of the
farmer to control the use of his farmland is generally practiced
only during the rainy season. Under normal land-use patterns, the

fields are burned off and then browsed clean by foraging animalse

During the wet season, grain fields bordering paths and animal trails
are often fenced with thorns. This barrier is designed to screen or

deflect animals rather then to pravent them from entering completely.
In most cases the animalé are guarded by a herder, and the barrier

complements his vigilancee.

During the dry season, the gardens are enclosed in some form of
fence. Again, this is generally a thorany barrier. Imported
materials are too expensive to be covered by profits from the small

enterprise of a rural gardena

While generally considered as a long-range project, there have been

at least two large-scale efforts in the Sahel to fence land off

from normal dry season patterns of usage. (See appendix on results of
land-use control). There are many socio-economic problems to be

faced when disrupting traditional land-use patterns in this fashion.
waever, experience has shown that a year-round management plan is a
very productive alternative to current situations found in some areas,
where land is over-grazed and burnt to such a degree that it takes

many years to regenerate itselfs

The farmer generally cuts thorn trees down or lops off limbs from the
larger ones, in order to find the thorns for his fence. Not only is
the procurement of the thoras an energy-consuming activity, it is a
practice which denudes the land of trees and bushes. The farmer is
now being presented with a plan to eventually establish live fences
which will first complement and then replace his traditional fences.
In turn, these live plants will be partially protected from grazing

animals by the dead fencing.

- 45 =



Be

IV.B

The Species: Uses and Establishment

The type of fencing chosen depends upon the area., Generally, a live
fence should be woody and should not cast too much shade. Local
farmers are often a source of informaticn on the species which can be
used, but even this generally reliable source is weak because oi the

paucity of live fences in the Sahel.

Comminhora africana: The strongest argument for the Commiphora africana

is that it is one of the few woody species used by Sahelian farmers in

traditional live-~fencing. Its biggest drawback is its scarcitye

The Commiphora africana has straight branches which terminate in a

~thorn, When the plant is top-pruned, the bottom branches enclose and

form a physically strong as well as a potentially painful barrier,

It is planted from cuttings just after the first few rains, It is
susceptible to rot if the ground is inundated, but its establishment
should be no problem on well=drained soil, The optimal size for a
cutting is one meter long and six centimeters across. The cutting
should be cut cleanly at both ends and be alilowed to scab over before
being planted out. (One week of drying in the shade is sufficient.

Overdrying would cause a loss of viability).

If there is very little stock in the region, the Commivhora africana

should be replaced by something else until enough stock is brought in.
It is not often a gregarious species and great effort would be reguired
to procure the requisite number of cuttings. Since it is spaced at about

30 cm, 100 meters of fencing would require 300 cuttings.

Balanites aegyvotica and Ziziphus spnecies : These species have potential

as a live-fencing plant; however, they are rarely, if ever, traditionally
used as suchs The branches of the species have thorns which are

favored for dead fencing. Their establishment is relatively easy as

they can be directly seeded. However, these species are heavily browsed.
If they are given goed protection, and if they are top-pruned, they

would serve well as live fences., Furthermore, the cuttings would provide

the basic source for dead fences, and the wood is valued for tool handles,.

The planting of the seed is quite easy. The fruit of the two species
is often found in the market where it is sold as food. The planting

sites are staked out and a trench is dug which forms a catchment basin,
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The seeds are treated with HCH (great care is taken to ensure that none
of the treated fruit is consumed) and sown at about five seeds to the
meter, This takes place in June. After germination, the saplings must

be released from competition of weeds, and must be protected from animals,

Prosopis juliflora: This is imported from North America and Mexico

where it is known as mesquite. There are a couple of live fences of

Prosopis juliflora in the Sahel and it appears to be a hardy speciese

Furthermore, like the Acacia albida, it belongs to the legumonosae family

and is potentially a nitrogen-fixer.

Site Selection and Establishment of Live=Fencing

A relizble method of choosing a site is to look for the presence of an
existing dead thorn fence. The farmer is then asked if he would like to
establish a live fence. If the farmer indicates such a desire, he is
provided with the basic stock and instructions. f the fencing is to be
directly seeded, the farmer prepares the ground as described in section B.

He sows in June. For the Commiphora africana, the farmer receives the

cuttings in May and June, digs a hole ome third the length of the cutting,
and plants it. For all plantings and seedings, the farmer should mark

the line with a series of stakes,
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V. Persconnel and Administration: The Deliverv Systen

Tha Tmal Meeds of Mew Techinolosm

O
@

Development projects require a strong delivery system as well as
sound techniques. New technicues must be demonstrated to the farmer

in his own environment if they are to be effective. New technology
often requirss materials such as new seed varieties, fertilizers and
insectivides which must be imported. Thus, while very modern technology
i5 generally arrreciated for its potential, its roticeable absence in
the Sahel is because of the capital required in both time. and money

to effectively implement the new methods.

The Acacia albida project employs very simple techniques, and uses

resources which are available locally and familiar to the Zfarmera.
tihareby the time-lasz between plantirg and pay-out may be several years

in the case of scrme components of the project (the Acacia zlbida tree

itself will not boear arkabtls influence for 10 Jeﬂrs), the extension

re
is trained and deployed quickly, and a multiplier=effect can be

Thus, even though this development project is based ugpon perennials

dramatic changes than annuals, the techniques

}_I

which rnormally show
are easily replicated, and the returns increase geometrically with

very little maragement, after the perennial is established.

The crux of the current situation in the Sahel rests with the manage=-
ment of natural resources., Land management concepts must be implemented,
and this implementation must be done orn a wide scale. It can be

pointed out that the time lag between the concertion and implementation
of forestry resource management in the United States was fifty years.
(Management concepts were included in foresiry plans before 1900, but

the actual widespread implementation of management plans did not occur
until the 1950s). In short, the establishment cof useful species in a
multi-purpose land management scheme offers a sclution that is workatle

cn a larze scale, and this scheme is immediately operational.
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Labor: This project reguires a sustained lzaber f

Farmers: The farmer is the direct beneficiary of the program as the
1 e fermer is also the chief imple=
mentsr of the prosram as he executes all operaticns that take place

— s ; P v 1 . .
Furtnerncre, N& UnMerstiands that he must maintain a

D)

basic standard in terms of work schadule and tree-survival rate. If
he drogs velow this standard, he resalizes that he is obliged to replace

Q0
the dead trzes,lose food rations or drop bimself from the project. In

by

3,

1
the case that he drots out of the vroject, the farmer nust reliaquish
nis tocls s ancther farmer. The individual attention paid to each
ssary in order to enccurage
the voluntary implementation of a concept ii a few short years.

Firnally, the successful farmer is the main means of an active and

implementation, Laborers are enzg

a) Nursery operation (which may

b) Guarding the food and tool warel

¥
(o]
o
4]
]
]
—e

¢) Transport activities;

d) Treatment activities;

e) Village wood stands (this is generally done completely as a food for
work activity whereby the village is allocated ar amount of food

s
for the pnlanting and management of the trees).

Field Suvervisor (Surveillant): The field supervisors will, in most

cases, be employees of the Chadian Forestry Service. They will be in
direct and continual conitact with the participating farmers in order to
ensure that ovperatiocns are executed propverly and oa z& timely basis.

1edir dob is net to force the farmer to perform, tut rather to encourage
o b ] [

and instruct, Their responsibilities include the follcwings




a) Demonstrate and supervise the staking out of fields, and report on
complseted fieldsy

b) Assist in the lay-out and cperation of the nursery;

¢) Submission of a final, collated report on the participating farmers,

location of fields, number cof stakes in each field, and Dbest posgitle

(x)

-

locaticn to pre-position vots. »is report will include a rough map

of the area and will be surmitted no later than the third week oi May.

d) Direct the pre-positioning and srotection of pre-positioned pots;

e) Demonsirate and supervise the correct planting of the trees. Report
nunber of trees planted bty each farmer;

f) Demonstrate and supsrvise %he protection of the trees which includes
fence construction, fire control, and releasing.

g) Spray trees with insecticide when necessarys

h) Periodic reporting on the conditicn of the seedlin and countirng of

U')

losses;
i) Direction and suvervision of the layout, planting and protectica cf
live fercing and wind brezksg

j) Control of laborer time-sheetz and of coperz
farmer for the dist (
k) Make food distribution

1) Anima%icn and training of farmerse.

Field Technician (Frévosé): The field technicians will be employses of

the Chadian Forestry Service, and in accordance with the organization of
the Forestry Service, they will be the direct superiors of the field
supervisors. They are expected to perform and complement many of the

.

responsibilities of the field supervisors, especialiy during the planting

and protecting operations. Their specific responsibilities include the

following:

a) Select candidates for the project;

b) Demonstrate and supervise the staking out of fields. Report names of
participating farmers;

¢) Direct and supervise the layout, construction, and operation of the .
nurseries;

d) Locate and direct collectiorn of potting soilj

e) Initiate collectiocn of seedsy

f) Time permitting, assist the field supervisors with the report
for pre-positicning of rots. The field technician, being a technician,

may have more experiernce in rudimentary mapping;
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g) Along with the fisld superviscr, demonstrate and supervise the planting
of the trees. Fror this opsration, all others will be postponed, and
everyone in the prograz will devote itheir time to planting;

n) Reporting on tress nlanted;

i) Direct and supervise the proteciion of the trees, and survey and.feport

L

on the cendition and the survival rzate of the planted trees;

k) Make food distributicns and keszp inventory of food amd tools;

Technical Officer (Adjoin% Tachnizue): The Technical Officer, or Foresiry
1 '

€
Engineer, is an employee of the Chalian Ferestry Service and is, by the
Forestry Service definition, supericr in rank to the field technician and

the field supervisor, His primary responsidility will be one of training,

technical control, coordinatisn cf cxa2rations, direction of operations,
onitering cf cperations, ani ragoeriing, He will also te responsivle Ior

S

the direct supervision and izplemantation of cveraticns with the farmers
1

o

(]

and labteocrers, where the fie n and field superviscr is nct a

d

to complete the task. His creraticzs rasponsibility will include:

a) Official visit to derartmenizl hsads to exzlain the rroject znd to
solicit sucrport;

b) Make initial wvillage visit, o guestionnaires to survey response, and
rhysically survey thke area fcr its approgriateness for planting. Report
results to the central office;

c) Make selection of candidates., Demonstrate and mcnitor the staking-out
operations. Collect and collate reporting con field lay-cut completions
Submit names of farmers and total number of stakes to the central
offices

d) Select and negzotiate the ccntract for the nursery site locationj

9]
O
'3
n
ct

i

e) Direct the layout and ruction of the nursery;

f) Training, instructior, <ccrdinaticn and monitoring of nursery overations;
g) Initiate and coordirate the collection of seeds;

h) Coordination of the rre-pcsitioring of seedlings;

i) Demonstrate, supervise and ccordinate the planting of the trees. as with

the field tec“nlcian, the tecnrnical officer will be expected to be
directiy involved with thz planting cperation as this is such a vital
and intensge creraticrn. Collaticn and submission to head oifice of
reports on trees planted;
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3) Demonstration, supervisicn, cocrdinaticn and monito
of the trees, Receive, ccllate and submit to head cffice, the field
revorts on the survival status of the treesy

k) Select the sites and supervise the layout and planting of village fire= -
wood stands (village forests). Report the locations and numbe: of trees
planted; .

1) Monitcr the live fencing operztions, and report the locations to head

The CARE=Chad Roles: CARE~Chad participates directly, in cooperation
the Chadian Forestry Service, in all aspects of the »nroject, including
the supervision and implementation of field ac

up
the CARE-Chad forestry technicians heve an important role in passing on

-

their knowledge to Forestry Service Personnsl. As

effort, CARE-Chad personnel can contrivute new ideas and techniques. On
the other hand, CARE is very aware of the experitise and pratical field
knowledge which already exists in the country, and helps to promote and

implement this resource,

As stipulated in the project agreement, CARE~Chad is responsible for all
accounting of funds as well as for the purchasing and timely delivery of

all materials, tools, and food,

The Farmer Incentive Comnonent

For most farmers in the world, the establishment of perennials on their
farmland for long~range benefits is a new concept and not easy to visualize.
This is especially true of the Chadian farmer. He farms on a subsistance
level, and the use of his energy is precious, ds previously stated, the .
goal of this project 1s to gain widespread advancement of resource manage-
ment in a few years, whereas the same process has taken over half a century
in the United States. To accomplizh this, the vroject must possess some ‘
dynamic components, some short term nay-outs, and incentives that hold the

attention of the farmer during the establishmnet of the verennialsa
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VD
These incentives will include:
Toolsy The tools are top quality hand tools which are easier to handle
and which hold a better edge tkan the tools currently used by ths farmer,
They will not only lessen his tree=-planting work ncw, but will also

facilitate his normal agricultural activities.

These tools will be given tu each farmer on a loan basis at the beginning
of operations, At the: completion of the operation and upon meeting the
required standards, the farmer is told that the tccls are his to keep

and use for follow-up prctection activities, For those who dc not comrlete

" s

the operations sucessfully, the tools will be collzcted and the farmer

dropped from the program.

Foods The work involved in the planting and protzcting of the trees is
rhysically very demanding, and it falls at the peak ¢ the farmer's normal
agricultural activities. Alsc, at this time, his food reserves are quite

low and his energy requirementz are highes To offeat these extra nutritional

M

and energy requirements, food is given to each Ffarmer who participates in

the program,

It should always be emrhasized that the tools and food are

as assistance to the farmer to implement the prrogram for his own benefit,

Field Report Schedule

Monthly or periodically written reports will be subtmitted by the field
technicians and supervisors. These reports will fall into two categories:
Progress Reporting and Request Repcrting.

a) Progzress Revorting: This revmorting is to ¢s3sure the central office of

the timely implementation of the program, to advise of problems, give
advance notice for vehicle control, and provide necessary information
for the records, Also a regular reporting schedule will help the
field personnel follow an organized and regular work schedule, The
form for this type of reporting will be a simple list of the farmers,
on which columns may be marked for necessary information. (For an

example of this list, refer to ths Bougouméne sample copy in section VII),.

The various progress reports are:

Acacia albida Plantation Field Lavout and Candidate Selectiont This
N

initial report will be submitted to the control office as the fields are

laid=out. This will constitute a list of the names of participating
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farmers, who have terminated the field lay-out work and

their monthly ration,

Pre-vositioning Report: By the submission of

list of the farmers,

the number of stakes each haos iz

who have received

the May renort, a complete

and the

vlace,

position of each farm will have been sent to the central office,

As this list will be used for pre-positioning the pots and pickets, it
will be accompanied ty a map of the area, indicating the nost convenient
drop~off points. This report may te completed ovsr sevelal nths as
farmers firish lay-out work but the final and complete ronord must be
submitted ia May,

Windbreal: and Village Firewcod Scurces Site ~ocationss By March, & report
will be submitied indicating the locations of future wiad ‘reaks and

B
3

village Tirewood standss. This report e desypatching

at the proper time,
Live-Fencirg Site Se lection and Demarcation: By the second week of April,

a report will be submitted indicating the sites chosen for live~fencing

and deflectiicn harriers,

Planting Comzletion Revorts: By the third week of august, or as soon

as planting is over, a report will be submitted iandicating the total
number of treecs planted in all fields, This reportv will also indicate

which fields are in fallow and which are grain fields.

Releasing Report: By the fourth week of September, a zcport will be

submitted. indicating the fields which have been properly released. This

report will also advise on the need for insect control,

Fencing Renort: This report will be submitted immediately after fencing,

but no later than the second week of December. A5 well &s indicating the

£

completion of the fencing, it will also report on fire control,

Beating-Un Report: By the second week of April of the
list of

following year, a

the mortalities will be submittsd in order fthat trees may be

delivered TFor replanting.

nitted afts

Tool Distritnti

distriovution.

v

cn Report: & report will be sub

using the "fiche des outils" (sece
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b) Reguest Renortingz: A complete 1list of needs will be sent to the central

office in the form of one report, on Saturday of each week. No more

than one request report will be sent per weeke This report will containg

Food Reguest: This request will be made using the vehicle request form

and will either be prepared or approved by the food controller for the
area, On the reverse side, the blank side, of the form, the existing

stock in the warehouse will be ndted.

b

Vehicle Requsst: The use of a truck for any purpose related to the program

must be made one week in advance, except in the case of an emergency.

For tiis, the vehicls request form will be used (sample copy in section VII),

Purchase Recuests All purchase requests will be mads at ieast one week
in advance and will be made using the Purchase Request fcrr (see section

VII for sample copy).
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Vie ACACIA ALBIDA FROJECT -~ Tool and Material Recuirements
Tool cr Material Requirenment
Operation Reauired Specifications ner Unizc
Site Prezaration Ircn Rods (Rebar) 1n x Lem 1 per 1CO0 m
live~fencing
Hatchets 1 per fdrmer
Cord (rope) 100 m 1 per 40 ha
rlantation
Wheelbarrows 1 per 25 ha
plantation
Stakes 30cmxlcn wood 1 per tree
Pickets 1420cm % Lenm 1 per meter

Nursery

Barrels (empty)
Engine (pump)
Tubing (plastic)
Barbed Wire
Fence Posts
Gasoline

Hoes

Files

Knives
Machettes
Measuring tape
Pruning shears
Picks

Rakes

Shovels
Hatchets
Watering cans
Shade mats

Powder spray cans
HCH

3urlap sacks
Seeds
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treated wocd
200 liter
3% H.P,.

50 mm

Male Ronier 2n

50 cm

50 m

Local grass
1¢20m wide

Acacia albida
Neem

5 per 10,000 pots
1 per nursery
10Cm per nursery

250m per nursery

5/10,000 pots
10/10,000 pots
3/10,000 pots
3/10,000 pots
1 per nursery
2/10,000 pots
3/10,000 pots
5/10,000 pots
5/10,000 pots
3/10,000 pots
5/10,000 pots

500m per 10,000
pots

2 per nursery

40 kg per nursery
25/10,CCO trees

6 per pot



Opzration

Requirement
Too!. or Material

Srnecifications

Requirement
ver Unit

Jursert conte

FPre~positioning

and Planting

Picket

Collection

Pots (plastic)

Sy =
nuve

4]

liancnettes

9
5
@
| el
]

Hoe

Pickets

Bow czaw

Lorping shears
Hatchets
Mechettes
Files

Endrine
Crankcase oil

Barrels (empty)
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30c¢m x 20cm %
€ nmicron

lieen

B
o .

ziphus
alanites

ts)

20m mzrket cord

Heavy Duty

1m 2 1m or 2¢cn

1,20m % Lem

30 cm
55 liter drum

2C0 liter

1 per tree
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1 per 10 hactares
80 kz/10.0C0 *rees
1 per 5C nectares

1 drum/10,0C0 trees
1 per farnex

b per sree

20/100,CCO
10/100,0C0
20/100,000
20/100,0C0
50/100,CCC
66 liters/100,C00

L,000 X,/102,000

16/1C0,CCO pickets

nickets
pickets
pickets
pickets

pickets



Tool and Material

Cperation Requirements

Snecificatiors

Requirement
ver Unit

Ticket Collection Glocves

Rope
Wheelbarrows

Truck Trips

Land Rover
Mobylettes

Vehicles

Bicycles

Miscellaneous Locks

Chains

Heavy duty

Market cord 20m
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10/100,0C0 pickets

500/100,000 pickets
10/100,000 pickets

1/1,000 pickets

2 per year
10 per year

30 per year

1 per food warshous:

1 per focod warehouse




VI

VIT.

Forms and Contracts

Form used ia the pro

1) Questionnaire (Enqud

2)

4=
-

6)

7)

8)

9)

te): This form 1s used to survey th:
responsiveness of an area for the program. This questionnaire

serves more as a guide for discussions than an actual study.

Food Distribution Form (Fiche de Vivres): This form is used for
the distribution of food.

Tool Distribution Form (Fiche de Cutils): This form is filled in
as tools arc given to the farmer.

N

Control 3heet: This form is uaed to control ths activities cf an
area up threuzh planting and the distrizution of tocls.
List of Farmers (Liste de Cultivateurs): This is a sampls copy
of the general reporting form cn Tfarmers for all activities.

Columns may be drawn in as reguired for the recording of each

operation,

6]
Fiy
o]
H
i3
2,
fo
]
1=
O
4]
el
n
O
joB
Fh
(o]
H

Service Contract (Contrat du Service): Thi
rental of warehouses, vehicles, etc,, where necessary. It will
also be used for the contracting of special services such as
building a well or fence, ctc.

Purchase Request Form (Formule Pour L'dchat des Marchandises)s

-

This form will be used for all purchase requests., It will be

filled in either by the fi=ld technicians or the CARE representatives

a week in advance of the required purchase date, approved by the
field representative and authorized by the CARE Director.
Vehicle Request Form (Formule pour 1l'Utilisation des Véhicules):
This form will be used to request the use of a CARE vehicle. It
must be presented to the CARE office a week in advance and be
approved by the CARE field representative.

Food Inventory Form (Registre de 1l'Inventaire): This form will
be used for recording the amount of food available at each

warehouse and will be the responsibility of the focd control wman,
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11)

12)

13)

MDéplacement des Mobylettes et de Velos': This is a memorandum for
the control of project mobylettes and bicyclesa

Work Completion Report (Rapport Journalier): This is to be submitted
weekly by the field supervisor to the central office, giving details
of the daily activities of the field supervisor, for organisation

and pay purposes.

Short=-term Work Contract (Contrat de Travail a Durée Détarminée):
This is used for contracting masons, carpenters, etc. fcr shorte

term projects or specific jobs.

‘Participation Contract for the Acacia albida project (Contrat d'Engage-

ment au Projet Acacia albida)s: This contract is between the Forestry

Service and the individual participating farmer and sets down the

responsibilities and obligations of each party.
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ENQUETE SUR LE PROJET DE PLANTATION
D'ACACIA ALBIDA

Non
Année de naissance Zge -
Lieu de naissance tribu

Lieu de résidence

L}

HGUETE
e ———

. Combien de temps avez=-vous vicu ici?

o Quelle est la grandeur de votre champ de mil? (en corde)

Ce champ-vous appartient-il?

Votre pére est-il (était=-il) cultivateur?

Quelle sorte de zil cultivez-vous?

o) WA 1 B =l WY B DRSS
°

Cultivez~vous d'autres cultures? (cui ou non) Quelles sont ces

autres cultures?

[
o’
e
&
[
~
)

7. Bst-ce que vous connaissez cet arbre (en indiquant 1ltal

G
«d

8. Dans votre vie, quel 18le jouent les acacia albtid

el

9, Sont=ils trouvés petits et protégés? (Comparez-les

existantes)

10. Ont-ils d'avantage pour les cultures? Quel est cet avanatage?

11. Ont-ils dfinconvénient pour les cultures? Quel est cet inconvénient?

12, BEn leur fournissant les matériels, acceptant-ils d'élever les plantes en
pépiniére, de les planter dans les champs et de les protéger jusqu'a ce

qu'ils deviennent grands?

ouo/u-u
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13

14,

15,

16.

17

Arrive-t-il quelque fois qutun zrand vent 2batte 2 terre les pieds de mil?

[0)

-

m— o

$i oui, accepteriez-vous de planter quelques arbres en lignes pouxr emp@cher

les dégfts du vent?

Est=ce qu'il y a des déghts lors de rassage des animaux domestiques dans

les champs?

Si oui, avez-vous trouvé des moyens pour empdcrer les JdégRts des animaux?

Quels sont ces moyens?
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PROGRAM

GOUVERNZHAINT ul

Form

CCHMUHN
TChaD ET CARD-J

ey
ek

. - Vivec
Nom de la versonne: e tian
Dates Fenres Comnlétéos Ln%es iTgures Comnlétées
Eeures To%tales
Je certifie que cette personns n ¢ certifie que j'al recu les vivres
complété le minimum de 25 leures. citia ol «luszur
Signature et Cachst
' Torm 3
PRCIET ~CLCIN ALBTD:
PROGRAMME CCIIUTN - EAUX IZT FORETS ZT CaRIT-CFAD
Nom de la personne Villiage
Signature Signature

Date Qutils recus d'azriculteur ate Totile paous dlagriculteur

. T e

° 12,
3 13.
L, 1ha
e R —
6o 16,
70 R, ,! 7(-
8. 8.
e . _ 19
O. 20,
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Projet Acacia albida

Liste des Cultivateurs

1976

Noms des
Aericulteurs

01

Mahamat Abdallah: .

Village de: Bougoumene

02

Tchanzga Gana

03

¥Xambete Dassou

ok

Dassou Yakaina

05

Saumaye Sily

06

Djana Dahaina

07

Mithna Dahail

08

Djona Dagdam

09

Gaula Tchauina

10

Saulaukna Sounaye

11

Hakassou Toukou

12

Yournmique Tchilaman

13

Haunanga Qusna

14

Haissiny Habnassou

15

Nguiside Tarrena

16

Damma Doumone

17

Balssama Tokou

18

Toukou Taoma

19

Bellema Abdellah

20

Ngassina Mounona

21

Tchaitoumo Libitanae

22

Nargue Dihana

23

Soubourrou Danma

24

Hindjema Togou

25

Foulah Libitna

26

Seydou Kane

27

Roumissou Tchoukoussoa

28

Yabama Danma

-9

30 Ngarlo Seke

] N ..
-t T . v
-
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Projet Acacia albida

Liste des Cultivateurs

1976

Village de: Bougouméne

Noms des

Agriculteurs

31 Modoussere Laoussa
32 Bourahou Siga

33 Bataum Dassou

34 Tcouna Haboum ‘
35 Halyan Mangan

36  Blama Abdoullah

37 Koutou Koa

38 Tchirovla Mambassou
39 Hineckisgsa

Lo

41 Hinsou Boussaina
L2 Dabaina Boussaina
43  Patcha Gadjal

44  Hadsou Klanna

45 Mobé Zassa

46 Sanodji Alain

47 Ngarade Augustin
48 Hassan Bagoulou

L9 Halao Marty

50 Sinkai

51 Sina Hakna

52 Modissini Marty

5% Maga-:are Abele

54 Daumba Djantar

55 Houyou Aiele

56 Nagzussou Bousseina
57 Szfalamo

58 Blamo Bruno

59 Hissou Bousseina
60 Sougna Sounai
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Form 6

Numero du contrat
(Contract Number)

O SN

Contrat du Service

(Contract for Services)

CARE-Chad
B.Po 106 . Entre
Nt'Djamena (Between).
Tchad
et
(and)

Pour les Services suivants:
(For the following services)

Description des services:
(Description of Services)

Prix des Services:
(Price of Service)

Conditions de Palement:
(Terms of Payment)

Compris dans le Prix sont les Services suivantss:
(Included in the price are the following services)

Non Compris sont les Services suivants:
(Not included are the following services)

Conditions Spéciales:
(Special conditions)

Le Service sera fini au plus tard le « DPour chaque
jour en retard, CARE-Chad recevra une réduction comme amende de

francs CFA par jour.

(At the latest the service will be completed by « For each day
5f delay CARE-Chad will receive a reduction of CFA per day)e.
Pour CARE-~Chad Pour le Contrat

Date Date
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———FCRMULE PCUR L'ACHAT DES

1.1
I

LR

CHANDISES

(A remplir au minimum une semaine d'avance)

A. Acheter les suivantes:

Date:

Soliciteurs:

Quantite Article

Prix estimatif

Dimensions,
etc.

Observations

vendeurs

!
!
1
.
!
1

1.

- saf e om0

2e

...—1.—- P N e e
e

e

— ol o

L,

S w ol oo —-A“n"—o—

S.

- od e

6.

L

- gy o

- o] o=

8ﬂ

- od = o —d o

- erd oem

9.

- o] o

10.

s = G gur " S Omm e Se guw O G~ 2w 0w bwn o] o o
— i o
— ed 2o

okl pn
a] o

o—d om

G Sm $o8 GW 0t Pt B8 G J® 0=

B. Ces marchandises seront chargées a PCN:

Codes

C. Ces marchandises seront envoyées a:

D. L'argent nécessailre pour payer les manoeuvres:

E. Les marchandises doivent étre sur place avant le:

Autorisation du Directeur

-

Signature

- A8 =

(date)

A remplir apreés les
dises sont achetées
envoyeées.

marchan—
et

st snm G A= am 4 s s~

Envoyé:

Liste - - - = - --

par

Nunadro

Datece

luméro de borderequ:

et G Gt 4t om0 S8 P4 S~ S8 Cms o




Form 8

FORMULE POUR L'UTILISATION DES VEHICULES .

(A remplir au minimum une semaine d'avance)

le On a besoin de: Camions.

2« Pour aller a:

3« Le camion sera charger avec:

aa

be

Ce

4

e

f.

Zo

o

i.

Ja

b, Le camion doit voyager le:

Jusqu'au: (date)

Se. .L'argent nécessaire pour payer les manoeuvres:(date)

6. Qui sera responsable pour les marchandises qu’'on va décharger:

7+ Est-ce~qu'il faut un camion spécial?

La personne qui fait la
Commande
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Form

.
o
.
a

Nom du Village:

Nature de Vivres

PROJET - ACACIA ALBIDA
Registre de l'Inventaire pour le Moils de

_ : \ I
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MARCHANDISES
EN MAGASIN
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Form 10

CIRCULAIRE A L'INTENTION DES AGENTS DES EAUX-FORETS ET DES
SURVEILLANTS BENEFICIANTS COMME MOYENS DE DEPLACEMENT DES
MOBYLETTES ET DES VELOS.

Il m'est arrivé de remarquer a plusieurs reprises que les Agents des
Eaux et Foréts et les Surveillants travaillant dans le Projet Acacia
Albida utilisent les mobylettes et les vélos dans l'état d'ivrognes

ceci est regrétable.

1* A partir de la date de signature de cette circulzire, aprés le travail
c'est-d-dire i partir de 12 heures et zéro et de 18 heures pour ceux
qui travaillent le soir, tous les vélos seront enfermés dans le magasin
du projet. Ils seront fermés & clé et ne peuvent sortir du hagasin
que le lendemain & partir de 6 heures 30. Les mobylettes peuvent étre

gardées par les agents des Eaux et Foréts bénéficiants,.

2° Celui qui fera accident avec les véhicules du projet dans 1'état

débraillé prendra & sa charge la réparation de 1l'engin.

3% Tl est interdit & tous les Agents des Eaux et Foréts et les Surveillants
d'utiliser les Mobylettes et les Vélos pour leurs courses personnelles

les jours de reros et en dehors des heures de travail.

Le Jt'attire l'attention de tous lesz Agents 2t les Surveillants pour le

bon respect de cette circulaire.

FAIT 4 N'DJAMENA, LE 15 - 12 - 76

Monsiemr SYAN HOMOLOGUE TCHADIEN

auprés de la CARE -~ THCAD
- ,,,«~*f""
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1)

2)

3)

L)
5)

6)

Form 12

CONTRAT DZ TRAVAIL A DUREE DETERMINEE

la CARE-~Chad embauche Monsieur Mahamat Koursa en qualité de charpentier
pour aller travailler deux semaines en brousse, avec un salaire brut de
1.500 francs CFA plus une bofte de biscuits par jour, durant les deux

semaines, avec son aprrenti.

La CARE-Chad sera responsable de leur salaire brut et des matériels de

constructione

CARE~Chad ne s'occupera pas de congé et se déchargera de toute responsaw

~bilité pour les maladies et les accidents de travail qui peuvent arriver,

Le charpentier doit réparer les magasins dans les villages divers,

Monsieur Kara, le magasinier du projet "Acacia albida' sera son chef

immédiat.
Le charpentier sera responsable pour:

Ae Tous les outils de travailj

Be La liste des matériaux de construction;

Ce Le charpentier scra responsable pour son apprentij;

De Le charpentier et scn apprenti travailleront matin et soir tous les

jours payés,.

CARE~Chad Le Charpentier

Visé par le Bureau de Main-d'Oeuvre

FAIT A N'DJAMENA, LE 29/11/76

- 73 -



Tornm 12

Urité=-Travail-Progrsas

g
[
ty
[
H
'S
[=
t]
[w]
[
+3
A
i
t

CONSEIL SUPZRIZUR MILITAIRE

MINISTERZ du TCURISHT
de L'ARTISALNAT et Jdes RISSCURCES
JATURELLZS

DIZZCTION GINZRALE

S

DIRSCTION des FORZTS, - ..
de la CHASSE et de 1!'ENVIRCNNEMEN CaRs - CHAD

SZRVICS DIS FCRZTS

CONTRAT DMINGAGIMINT AU FRCJZT ACACIA ALZI34

Un prclet commun tour réalissr des nlantatiosns ez Acazia altila est convenu

entre lsz Gouvernszent du Tchad et CARZ-Chad tour une iurée <z 4 ans,

1. Lo participation Tchadienne consiste 2 mettre 3 12 Zisrosition da CARE~Chad
du perscanzal forestizr national pcur la vulgarisation ot 1l'szcadrement de
Ltopération dans lz3 zones ruralas rotenues.

2e 3ensibilissr et metiver les pecrulaticns paysannes 2 Licpératicn sous forme
dlinvestissement humain dans 1'intir2t tian comprris de ¢risr un patrimoine
végstal favorable au dévelsrnpenment de L'Agriculiure pour un neilleur devenir
du zaysan Tchadien,

36 Los paysans cultivateurs rersuadis de Ll'importance économ ltopération,
participercnt volontairement au p_ojet 2n axdcntant des ue nécessite
réaliszation des vlantations - : 5 z 2t sou
1'encodrement tachnigue des

ke Z1ls doivent planter, entret
rrojet, comme leur propriét

5e CARE-Chad apporte une aide en vivres et outils pour enccuracger les meilleurs
cultivateurs qui font preuve de tonne volonté et de compréhension, sans toutew
fois 2tre oblig2 de les faire pour tous car, le r8le de CiAREZ~Chad n'est pas
de récompenser  tous les cultivateurs mais de les aider pcur leur bien 2tre.

6. Tous les participants au projet i quelque titre ou gualité (surveillants et
manoeuvres) ne sont pas des employés de CARE-Chad pour pritendre d un salaire,
Ils doivent comprendre que CiRE~Chad ne recomnaft ni leurs droits de travail,
ni leurs indemnités, ni leur consés, ni leurs responsabilités des accidents
de travail,

Ltintervention de CARE-Chad doit 2tre bisn comprise comme uns 2ide aux démunis

cui font preuve de bonne wvolonté pour contribuer au dévelorre ment agricole—par

la plantation des Acacias albida.




Form 1§

7« Les outils donnés aux cultivateurs peuvent 2tre repris par CARE~Chad
s'ils ne les utilisent pas dans le cadre du projet ou si la reprise des
arbres plantés tombent en dessous de 60% aprés ltannée de plantation.

8. Les Forestiers Tchadiens et les responsables du projet CARE~Chad
dolvent collaborer étroitement dans l'assistance technique des culti-
vateurs sur le terrain pour la réussite du projet, et avoir ua coftrat
permanent avec les autorités administratives du ressorte

9+ La participation effective du Gouvernement Tchadien (forestier, population
et autorités) et CARE-Chad constitue le facteur essentiel pour la
réussite du projet Acacia albida,

J& SOUSSLENE eeeoencscosscecevsacaseaCUalitBacecssncssceccnenconnss certifie
avoir prié connaissance du contrat d'engagement au projet Acacia albida,

~

En adhérant volontairement & ce projet, je m'engage & respecter tous les
termes de ce contrat.

LIEU ET DATE: .O...-...nl...lﬂiiQ..ba.lﬁ...!-la!01l.l';au.l..el'.ﬂ.ﬂ.“bﬂ..‘.

SIGHATURE DU VOLONTATIRE
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1« Mr. BPaba Diguera, Director of the Chadian Forestry Department, who

has enthusiastically supported the Acacis albida preojeact from its

inception.




-

Mr. Djimkimbayel, Perscnnel Director of the Chari-Baguirmi Divisipn
of Foerestry, inspecting tools to be used in the project.
farmers who maintain a minimum

be allowed to keep some of the

Those-
rate of survival after one year, will
rand tools.




Fallew Fields (The needs for lamd-use manazement)

3, Eroded field: With ne vegetzlive cover to held the rainf=1l, water becomes

a destructive force rather than a beneficial reseurcs.

Yo

L, @ver-cropped fields: With more pressure put upon a fixed amount of laad,
land is cropped with annuals beyond its ability to regenerate itself within
a reasonable time, and it is thus lost te the productive cycle. 9ae indicato.

of impoverished soil is the presence of Calotronis »rocera, This ylant is

becoming more common across the Sahel,
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Taunzva Method

In many parts of the world, perennials
mutual benefit of both. In Asja, this
This project proposes to implement the
only would the soil be able to sustain

but trees planted as wind breaks weuld

are planted with annuals for the
is known as the Taungya method.

same kind of multi-use plaa, Not
its fertility for longer periods,

be managed in such a way that fuel

and construction wood would be harvested without damaging the bdasic

integrity of the wood stand. The farmer would then ke in a positien to

harvest from his land 12 months a year, while at the same time increasing

the productivity of the s0il. This photograph illustrates the Taungya

method being applied in this program.

The tree is the Acacia albida.
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6., Raverse Deciduous Cycle

With the onset of the rains, the Acacia albida tree begins to defoliate.

This phenomenon is contrary to most other Sahelian trees, and it
allows #all crops such as the staples, millet and sorghum, to be
cropped under the crown of the tree., The grains which grow under Epe
canopy are afforded extra protection and recycled minerals. They
reflect this extra margin of moisture and nutrition by being taller,
denser, greener and generally more productive., Furthermore, grain

fields having the Acacia albida do not need to be fallowed as often

as bare fields, Since small margins in the Sahel mean the difference

between a fajilure or an abundance, farmers having Acacia albida field

trees have consistently better crops and fewer years of fallow,
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7« So1l Restoration

This photograph illustrates the better vegetative growth directly under

this Acacia albida tree.
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8. The Villaze Nurserw

The most constant focal point and a center of education for farmers wishing
to some day raise their own stock is the village nursefy. Mr. Brahim Issa,
the project supervisor at Tourba, i3 explaining to Mr. Syan Yassegwe, the
Forestry Department Project Manager, and Mr. Senoussi, the Massakory
supervisor, the plans for the nursery at Tourba. Brahim diverted.;ater
from an artesian overflow to provide water for the nursery. This water is

normally wastede.

vt e
i B
Py
R EEE
LR L

SN AN




- 84

9. Nursery 9oeratioas

Lamar Prosser, Program 8fficer for USAID, and Mr, Val

Mahan, Assisntan’ Program dfficer, inspecting the Mai-Lao nursery.
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19.

Nursery Development at Mozroum

Participating farmers assist in the construction ef the Mogroum
nursery, under the supervision of a Chadian Forestry Service

agent.
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11, Nursery Fagilities Improvements

A seed=-hulling and processing shed has been built at Milézi as

part of the project.
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Acacia albida Seed Pod

126

armers are

ture seed pod, ready to be collected. F

is a ma

This

encouraged to collect the mature seeds from trees that have siraight

boles and umbrella crownse.
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13, Acacia albida Tree = Fodder and Shade for Animals

The mature seed pods of the Acacia albida tree are a favorite

fodder for goats and cows. They are very rich in proteia. Both
the shade and this source of food attracts the animals to tae

Acacia albida tree, thus providing a concentration of mamure in

the environs of the tree,




14,

- 89 -

Seed Collection

Acacia albida seed pods are collescted directly from the tree when

mature (when they are orange color in about January and February).
The srceds are then separated from the pods b7 pounding them in &
mortar. The Forestry agent in charge of the Koundoul nursery, Mr.

David Baigoneia, is supervising the operation.




15.

- S0 -

Seedine of Puts at Mogroum Nursery

Massrs., Brahim Issa, Dingamtor Jean-Claude, and Mcdjimangar Abraham,

project supervisors, participating in the init

seeding of

ial
Acacia albida seed beds in Mogroum (February 1977)
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16, Crust Control

Mulching is arplied to the surface of the pots, while in the

nursery, in order to control the phenomenon of crusting,.
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17

Picket Treatmert

Pickets as well as plants are badly attacked by termites if untreated.
To fight the termites, as well as decay, pickets are treated in a

2% endrine solution. The remainder of the liquid is crankcase oil.

Ar endrine-water solution should be avoided as this fights termites,
but does not prevent decay. The bark should be removed from the_
picke* before it is plunged, for twenty minutes, into the boiling

solution. This is a dangerous operation and all precautions must

be taken.




Villaze Meeting

The fulcrum of success is the farmer. TIf be enters into the project
with good faith and determination to de his part; the project will
be a success, in at least that he become more aware of what he can
do to improve his natural environment, upon which he is greatly
dependent. In order for the farmer to fully understand his rolé;

a bona-fide dialogue must be established. The first step in this
process is the village meeting, where representatives of the project,
the administration, and lecal authorities meet with the villagers

and their notables,

The farmers is asked to give his opinion ou the Acacia albida tree

in particular, and on other natural resources in general. Ths
responses to many of the questions are quite informative, and this
certainly passes some of the initiative to the farmer. The
objectives and overations of the project are then explained,

Finally, a list is made of those farmers who desire to be participants.

In this photograph, Sultan Moumine of Mandelia is meeting with
the villagers of Loumia in the initial meeting. The Sultan is a
strong advocate of the idea of reforestation and plays a vital

role in the project.
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20. PField Lay-Out and Farmer Training

Farmers are instructed to find the right-angle for the staking out

i
of their fields for the planting of the Acacia «lbida tree,

Chadian Forestry 3Jervice agent, ¥r. Dingmator Jean-Claude, is

leading the demonstration.
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2%, Pre-Positionin~

Mr. Mike McGahu=2y, CARE Fores®er, and Mr, Val Mahan, Assistant

o .

Program Officer for USAID, insnecting a field-helding nursery.
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22e Transvort to the Fields

The seedlings are transported to the fields, for plauting,

by the participating farmer and his family.
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Planting

A "cookie™ of about one inch thickness is cut off the bottom of

the pot before planting the seedling, in order to prune the

tap root and thus stimulate
month of July.
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24,

Emerzoency Planting

. Syan Yassagwe, Chadian Forestry Service Engineer, doiag
emergzency planting techniques, late in the planting year.

Note high millet growth,
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25, Fire Conirol

Circles of twe meter radius are cleared around each sapling fer

protection against the constant threat of fires during the

dry season.
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26,
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Fencing = 1

Tndividual fenceg aras constructed around each tree and are zade
frem a variety of local materials. 1In this case, the Ifeuce
was pre~fabricated at the farmer's house, using sticks tied together

with bark.
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Fencing = 2

This is an example of millet-stalk fencing which has protected
che trees in this field for eizht months. The fencing will

ve repaired or replaced each year until the trees are able to
fend for themselves. The fencing material was easy to find,

as this was a millet field the year of planting.
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28, A Newly Planted Seedling

The seedling should be in the nursery for between 10 ana 12
weeks. If it is allowed to develop past this, the tap root
may penetrate the boltom of the pot; a shorter reriod allows
less margin of survival. However, if healthy and well=planteod,

the young Acacia albida will hold its own against drought, f.re

and animals,
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Tap Root of the Acucia albdida
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stablished Plantation - One Year

]

[¢]
o
0]

Mr. Mamadou Frangois, Chadian Forestry Saervice agent; insve

a champion Acacia albida tree, planted only six months earlier
in tnis project. A toial of 530 hectares was planted duriag
the first year of the project (1976).




3.

Estalantation - Two Years

At othe Acacia albida

11y a small, bushy plant
whicn hidden by crops or r grasses.

However, if
all 15 are taken at planty

1tpe, if the soil is good
and well distributed, anob=zoly most importantly,

if ised early from compethgetation, and pr-tectes

fromnd fire, the seedlingevelop inte something
likeyear old sapling at M, This is the largest
speced one year later, fr 1975 pilot preject,

and ispected by CARE-Chadry Director, Peter
ReitiD Program Officer,

-

ar Prosser,.
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Wood Requirements in the Sahel - Fuel

Virtually all of the fuel used for cooking rural food is wood or
a wood produci. Although the fusl industry is a major component
of the rural economy, with increased pressure on the land, wood

for fuel is becoming scarce. The project includes a fuel and -

construction woed plantation component.
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Construction Wood

Construction wood is very similar to fuel as regards need and
the =zituation of its source. Long poles cost more than a
gkilled man's daily wages; they are also becoming scarcer and
scarcer, with very little management for future supplies.
There are, however, State plantations at Koundoul and Mileézi,
and at Bongor, which have impressive i1eserves and which are

presently under a plan for selective cutting.




Dta

ri1eld and Home Jtensils

Suczh indigenous species aa Balanites 2egvotica, Prosoris africana,

Yhava senezalsnsis, aad Acacia scorrioides, provide the basic

material for home utensils arnd handies for field tools. The
photogrash shows a woman using the mortar and pestle te prepare

millet flour.
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35, Market Shade Tree Plantings

Due to the very warm climate most of the year, the inhabitants of the
Sahel must dissipate most of their body heat through perspiration.
Whereas the coaduction away from the body of heat by the atmosphere,
as in a temperate climate, requirss no body energy, body heat
dissipation by perspiration requires energye. Therefore, the sa;e
amount of work in a tropical climate requires more energy than in

a temperate climate.

For those villages requesting chade trees, seedlings, technical
support, and some materials and food will be provided to the
villagers to plant, protect and manage a shade stand. It should

be pointed out that prunings can be used for fuel and construction

wood,

Te date this has been one of the most successful special components
in some villages. The market place of Mai-Lao (see photo) has trees

which are over three meters tall after one year.
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364 Multi=Use of an STstablished Tree Stand = 1

Sahelian wood stands serve many purposes., The follewing two rhotegrapns
illustrate “wo vital uses. The wood that is beirg culled from this

nine year stand of Acacia scorviosides is providing 2 nice revenue for

its owner. A large lizb has a market value equal to more thaza a
skilled laborer's daily wage. Furthermore, the owner is culling
and pruning, and not clear cutting. The stand is thus improved,

while providing its owner with income and the land with cover.




- 12 -

7+ Multi-Use of an Established Tree Stand = 2

N

As previously mentioned, arimals depend upon woody perennials for

much of their nutritional intake. Whereas the Acacia albida

is a preferred species and the individual field trees allow
a concentration of manure in the fields, larger wood stands or

wind break systems also provide a source of forage.

>
4‘:4—‘

4 Z ‘-I 77 :"1...5:..}“: '

'-.d'_ Vo
T

=

Ity

wad ol

-

I O

A e



38.

Field Protection

To protect their gardens and fields against browsing animals, many
farmers use thorny branches, However, these branches are subject

to termites, rot, trampling, and generally must be replaced every
year. The replacing of these fences is labor intensive as well as
destroying live vegetatior. The planting ef live thorny bush fences
is a good altermative, In this photograph, Bob Kirmse, one of the
CARE Project Managers, inspects a six-month o0ld tree with a Mai-lao

gardener. The species used is the Prosopis juliflora, and the

live fence is replacing dead thorns. This live fencing will be

top-pruned to stimulate the intertwining of the lower branches.

AN R

B

532
-~ 21 ; 9

34

-~
=3

2

Ly,
¥

{0



59

- {4 =

Fenced Lan2 (Demonstration of a Sustained Yield of Natural

Resources from Managed Land)

Fencing not only allows farmers and gardeners to protect their
crops from browsing animals, but it also helps them protect their
dry scason lands from being over-grazed, This photograph
illustrates the point of being able to harvest a crop throughout-
the year while allowing the so0il to recover its fertility. The
fence in the middle of the photograph sepurates a protected area
from indiscriminate grazing. The high etand ef grass, compared
to the sparsely covered and eroding land on the outside, attests
to the effective difference between managed and unmanaged land,
During the recent drought, people camz from 1CQ miles away to
harvest this grass for their animals and for consiructioa.
Furthermore, this land had been useless before the fence was

erected. Three years after the building 9f the f2nce, the laad

was highly productive crop land., In addition, %iress were planted

at intervals to provide for future firewood needs.




Mechanical and Livinz Barriers as Soil CTounservation M2asures

S0il erosion, wind or water, is a two step process: the displacezment
of the scil particles and the transport of the sarticles. In wiad
eruvsion, the displacement step gemerally involves paricles of soil
being moved on the surface cr into the air (saltation = see appendix)’
and smashing into other particles. The forcs of the collisien
pulverizes the par:ticles and sends many smaller particles into the

air where they are carried upward and moved lorg distances or are
carried a few feet and then smashad into another particle., There are
several ways to combat displacecment of soil particles, Cne of the most
effective is to leave the field rough, either vy plowiaz or by a
mechanical er vegetative cover., (This is the reason a 'dirty' field
should be emcouraged throughout the dry season; a clean {ield
encourages erosiomy a field full orf perenznials or astalks collects

dust azd ashes),

Often cultivated land is left
oven much of the y=ar, A barries
of scme sort, every 5@ meters,
would hely break the force of
the wind or clean soil-laden
wind of its load., In the
beginning a mechanical barrier
(a thorn fence is an example)
would be neaded., Az the soil

becomes stabilized around the

barrier, it can be further

e A:'\_‘. < S
LT LI

stabilized by vegetative means,
In the phote, a mechanical
barrier is complemented by the
live fence tree, Commivhora

africana,

This technique is especially
effective in areas where there
are moving dunes. A dune is
stopped from the windward side.

Any barrier put up on the lee-

ward side will pe buried,
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30il Retention

Beb Kirmse, CARE Project Manager, illustrates the height of top-seil
storped by this Doum palm. Given that there are five or six
shovelfuls of tcp-soil collected by this particular plant and that
there are probably one hundred similar plants per hectare,

naturally~occuring vegetation plays a vital role in soil retention.
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Live Fencing = Commivhora africana

A Sahelian Farmer's Live Fence: This live fence of Comminhora

africana was planted severzl years creviously by a farmer who

wanted to divert arnimal traffic. If first used with dead thorn
fencing and correctly top-pruned, a good live fence lessens
yearly labor by becoming stronger every year, Furthermore, a
good live fence gives a farmer year-round control over his land
which allows him to raise more perennials cun marginal land or

to regulate grazing,
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TICHNICAL APPENDIX

The techniques used in this proﬁect are sizmple but tested. CARZI,
t i

ic aprroach to develcpmsnt programs, does aot pretend to
have the firal solution. However, CiRF und the Chadian Forestry

Service recognize the availability of simple but ~orkable technigues
which can be brought to bear against some «f the problems facing the

Sahelian farmer,

In the Acacia albtida project, in particular, CiRE~Chad and the

+hea

Chadian Forestry Department are employire some of these tried and
true methods., These mecthods emplo; Low ani middle level technology

rimsaelf,
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The text of the magual reflscts the basic philosophy that Carz's

i3

ajor role is the deployment of simple techriques geared to help

s
n

ct
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armer help himself, However, most of the techniques are
based upon a few physical phenomena, 2nd it is the purpose of this
appendix to expand upon a few of these phenomena which are at work

in the Sahel.

Mesans of Zumnanding the Plantinzsalut

.

There exists a baslic time frame within which the Sahel®an farmer
mist plant out his seedlings. “his time frame is determined oy
balancing the amount of availatle moisture in the soil with the
earliest possible date for planting. Generally, the optimall time

frame is two weekse

Foresters have tried a multitude of ways to expand the time frame,
One of the accepted methods is pre-planting cultivaticn. This is

done either mechanically ty tractor or manually with a shovel. These

3

1f a very high take and growth rate is expected,
The mechanical system generzally inrvelves a crawler<type tractor of

the Caterpillar D-3 size, which rips the scil to = depth of 80 cms,

The manual method employs shovels Lo pre-dig holes 1m x 1m x 80 cms,

3

at each planting site, 4 tckment basin is then formed around each

cx
site to allow the accumulztion cf raiawater at the seedling site. 1In

this way, raiznwater infiltratee more efficiently and roct development

i""

is faster,

- 119 =

easures are very costly but they have become almost a standard practice,



Another measure in dry areas to increase moisture retention, is mulching.
Plastic mulching is used more and more in agricultural projects in arid
zones, Plastic sheathing is laid around the planting site to form a vapor
barrier., The plastic is molded into a shallow funnel in such a way that
the opening would be the neck of the tree. The opening of the "funnel"
would be the lowest part of the plastic. Soil moisture, which evaporates
upwards, is stopped by the plastic, condenses, and drains towards the

opening of the funnel, finally concentrating around the rcot system.

A further method has been successfully vsed by Mamadou Frangois, a
Chadian Forestry agent, and David Blain, a Peace Corps volunteer, working
in Chad. There are periods during the year when the soil moisture is
within SO cms of the soil surface, but where the surface is too dry to
rermit planting., In this case, a hole can be dug to the moist layer

and refilled with wet soil. The take rate has been very good with this
process. In many cases where ground water is available, this method may

be used to extend the time frame of planting-out operationse.

In short, Sahelian forestry is an intensive and costly process, but a very
necessary one. The hope for the future lies in simpler methods which

can be used by farmers that would allow fast production for a good profit,
These methods will only be found by using the experience of the past and

refining the current technology.

The Role of the Micro-Climate in the Sahel

The planting of a tree or a forest would probably have very little, if any,
perceptible effect on the general climate, (There would probably be no

more rainfall, for excmple). However, the micro-climate is greatly affected
by vegetation or any covering of the soil, for that matter. Thus, within
limits, the total rainfall is not nearly as important as what happens to

the water once it reaches the ground.

Two things can happen to rainwater once it hits the earth's surface: it
enters the ground or else it runs off and/or puddles., The main goal of
this vroject as regards water retention is to maximize the amount of soil

moisture available to food crops.

Yegetation (or any other material that covers the soil) generally favors
conditions that would maximize the following: rainfall infiltration,

moisture retention, and reduced transevaporation. Some of the reasons for
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the imzroved corditicns are: »aduction of temperature, incrsase in relatiwve

humidity, 2nd reduction of tgpplash erfact's The first two phenomena
are obvious and nosl wmo e2xrlanaticn.,  The tsplash-effect? factor is very
interesting =ni savicus cconsidaraticon,

The 'splash=-cifacit? is cnly 2 rela tively recently explored phencmeni, The

!splash-effect! rafers to th2 action that the raindrop has on the soil
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so0il par-i

%, The smaller particles are wasned into thz voids of zhe soil where they

water, but haviang footrrints exnese Xy soil tessuse rnone of the watber has

Vegetation has at least two effects on water erosion:
£

1., The 'splash-effsct is minimized by breaking the force cf the raindrop, an

2. The velocity cf the running water is lessened.

3tudies have shown that even physical barriers such as stubble diminish
water ercsiocn., Eowever, a permanent vegetzative cover would te the best

shield against water Loss 2nd ercsion,

8}
i
)
i 1
o)
O
o
3
o
[
(p

Wind ercsicn is & seccnd destructive Zor uced by some
form of ground cover. The majority of air-borne soil originates from the
interzction of cne soil particls upon another in =2 pnenomena known as

s5 is os fcellows:

cenerally between 0.01 zm and 0.05 mm) is pushed
1

across the soil bty the ground lavel windy
2., Tf the force of the wind is grezat ensuzhy, the particle scon attains

o
encugh velocity and tcop-spin tc¢ be bounced into the 2irg
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3., These air-borne particles generally rise to no higher than a meter, nor
are they carried further than a few meters before they return to the
ground and strike other particles;

4, The colliding particles are pulverised and scme of the smaller particles
are thrown into the air where they can be picked up by the wind and
carried to high altitudes and for long distances. It is these particles

which form the major part of air-borne soil,

Saltation can be reduced in several ways, but the common factor im all
methods is attention to ground level wind velocity. The first step would
be to reduce the velocity of the wind at ground level, so that it cannot
roll the particles. The second step would be to reduce the velocity of the
wind at the height of one or two meters from the ground so as to force it
to drop zir-borne soil particles before they are carried to the upper wind

streams.

Ore method to disrupt the soil level velocity is to make the terrain as
rough as possible. (Perfectly flat surfaces increase the number of soil
particles which are exposed to the full ferce of the wind)e Such technigues
as stubble mulching are employed to disrupt the wind's full force., Arother

method is to spread heavy mulch or even grain stalks.

Once the soil is air-borne, higher barriers must be arranged to break the
wind's velocity. These barriers can be mechanical or vegetative. Vegetative
barriers‘can be trees rlanted 2t right-angles to preveailing winds, grasses
that are planted in lines across the field or bushy plants which might or
might not have economic value, In shert, any existing vegetation which

dces not hamper regular cgricultural activities should be left,

There are scme very good examples of the effects of vegetation on the wind's

ability to transpcort soil., Many farmers in the Sahel transplant the grass,
andrcpogen gavanus, along the borders of their fields. This grass is used

in constructicn and it is harvested after the rains. The stalks are cut,

but the rcots and part of the stem are left and form a bvarrier which runs

A

across the field., A4 small hill gradually btuilds up on either side of this

tu
barriery these hills are formed from the saltating and other wind-borne soil

4]

rarticles, Cther =xamples of vegetaticn Zrapping 2ir-borne soil particles
can be seen by exzmining individuel plants, which have several shovelfuls
soil collected around their bases, The total amount of scil trapred by

f
rlants, per hectare, is significant.
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Multiple Land-Use -~ Planning and Management

The Sahel has its own problems and advantages just as anry other area in
the world. One of the problems in Sahelian development programs is
recognition of the particular needs of the people, and the unique solutions

offered by the Sahelian climate and soils.

Some of the needs of the Sahelian people have been mentioned in the main text
‘(food, fuel, fiber, shade, @nd cnimal forage). In short, most of the needs
come from the land, and the rural economy depends upon the rational
exploitation of the renewable rescurces of the land. One of the major

goals of this project is to maximize the rational exploitation of these

important resources,

One advantage that the Sahel has over many temperate climates is its
twelve=-month growing season. Furthermore, the average rainfall is

generally over 500 mm. Therefore, for most perennials, Chad affords a yearg
round growing season without irrigation. The step that must be taken by

the farmer is to recognize perennials as a renewable crop from which a
year-round harvest is available, Furthermore, the process of raticnal

exploitation allows the plant and the stand to improve itself.

The process of demonstrating the benefits of multiple land-use management
can be undertaken in several ways., The most immediate way of demonstrating
the profits of rational exploitation is to ask some of the following
questions:

1., How far must one go to ret fuel and firewood;

2. How much animal fodder is taxen from perennials;

3, How important is shade?

A second demonstration of immediate benefits through rational exploitation
can bde made by initiating the following practices:
1. Pruning of shade and field trees to improve the trees and to provide fuel

znd firewocod;

the seeds c¢f species such as those found in the genus

i
scacia to allow the =nimals more nutrients from this high protein food; and
3, Developing of processes whereby grasses can be more tightly bound to
facilitate transport (this would encourage farme.s to harvest the stalks

¢f millet and other grasses instead of burning all of the fields).
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Most of the above uses and potentinl wrcfits are well known to the

farmer., The step of planting the perennials and actively raising them

for several years before there is a harvest is the difficult step.

Fortunately, there are some fast growing species which provide tangible

benefits within a year, These species (Neem, Daltergzia, etc.) are not

the bvest svecies for village wood use, but they are very fast growing

e

ar
and facilitate the demonstration cf the feasibility of village and private

wood plantationsa.




