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This field manual for the Acacia albida Project, which also 

includes the planting of Azadirschta in~ica and Comminhora africana 

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

1976 - 1977, with the assistance of the Chadian Forestry Sarvice. 

The manual is written as part of USriID grant AID/afr-G-1251~ 

The purpose of this Grant is tu provide support to CARE for a 

project designed to establish the Acacia albid~ tree on farmers' 

fields as a recognized low-cost improved technol~gy and as a means 

of increasing the farmers' cBracity to improve his agricultural 

output and to establish the concepts of cultivating firewood as a 

domestic crop with concomitant protection of the environoent. 

The techniques and procedures in the maLual are based primarily 

upon three years experience in the field Norki~g with 2,000 farmers 

in the planting of t~e Acacia albida. This field experience is 

heavily complement~~ by information gathered from other Sahelian 

and arid region proj~cts. 

This manu~l is primarily a field operations guide which describes 

the techniques, procedures and timetable ... ,hich make up the implementation 

plan. It is nJt intended to be a technical document or a definitive 

final apprcJach. It is 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. 
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t;CffS':IL SUP~!:<l.!P. MILI:'AIRE 

lml!Sn::tE DU TCuarS!oIE DE ~I ARTISA:IAT 
&. DES RESSCuaC~ !:dTUREL~ 
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.I. ;" TIi'50DUCTICli ::~ :...I. C'!;,:PdGllE ACdCLi. 
d L 3 I J A 

~Oo 

Pou-'"qUoi O!l~ra.t.o:: ACaCLa-Albida. ? 

Tout 81~!llement ,arceque :'~cacia .~blda a~pele 

~ '>11 !.rabe 

~ en Sara 

"~h::u::-:.a. en ;lassa 

A,:<>:-:'Ca.l:l2. Cet ~rJnd. a.r-:!"2 C::T~3er-re '':'=' :-eu;.::~e !ens6 en 3a.:.Scn sacha 

3~S ~oussea et ses fau~1:e9 ~Jur~~33er.~ ~e oe~a~l en ca~~e ;erlode di:-

fic.le· i ~f~ san ombrage as; ~~.~~c.e ;ar ~as no~~es e~ anlmaux au 

~omen~ des fortes cnalellra. 

L'iC.~ia Aloija ;'3r~ ~t.:.;:r'!:::e!!-; 5~n :~guilla..ie :!Il sa.isan d.es 

pluies ce ~ .. u a.:Del.:.ore ~t c:nse~!d :2. :-er";l:':' -;.J au 301 en 3.Ug:nen;a.c.t :a. 
pr~uctivi~e des c=amps j C~~~3 :~~~~~ ie ;erd:~ ses feu~::eB en 3~

san des plu.~-3s, per!';let aU e!:.a.:I:!= :ie ':-i'1e!":'c:'er de ~uu'te 1a. lWtlere d.u 

301e.11 .:lecess3.iro:! 3. ':'a. C:"'"Jlss.)..'1Ce :"S:J ;::3r.";s. \ecton, :nil, a.ra.c::.ida etc). 

L' ACa,Gia.-llb::.:!a OU";:oe ::;e~ ::-.!a,:,.:.~e6 a...srcnom.lquest f'ou...~i-; an 

pQ1san du b01S de c~auffe, ie ccns~~~~~lan, pour :a ~ab~:ca;tcn des 

1J.9'te.11S!l3 (:nort~art ;:::=n) ~l; i::ter3 ou-:.::'s (~.)llc"~e~"";e9 199 ~O'leB etc). 

La Gouvemer,lent c:::.nsc:cn~ .ie :';"t.;.g :'es a.van~~~B 1e ::et 1'3...:'Cre 

.:niracle" dont les elaveu.ra ~t lea c:;.1 ~:. ·'J, ... d'.U'S ~ourr:u -; ~enefic ier, 

decide i'intenaifier sa plan~at~cn dann toutes les campagnes des :aaes 

rnrale.e avec la c.::ncours -iea ,iona,;~urs de Ca.,re- !'ca...~ at de 1 1 ,,\,. I.D. 

Les plantaticns d'Acac~a.-Alblda a.ugrr.en~er~~ la produc~~cn 

agr!c~le de nos paysaas et ~eBcuaer~~ en ~ar~:e les ~rool!meB de Canser

vat~c:nB de la feI""t.llite des 90:2 et "ie ,ieOOlserr.ent offrant a.l!lBi a. la 

populat1on 1e ~oyen efficace pour lu:~er can:re ce fleau. 

Ainsi le Gouvernemen~ compte sur la partlcipa~ian effective 

des au~orit.;" ad.cIll11stratlvee, I'radHlonr.elles at 'l'ecilniques pour que 

: 'Opera:~C1l "CaGla.-,ublda aOlt une r';a.l~~J !'chad~enn" pour le bonheur de 

nOB l1a.ESP-S i=a¥sannes en t=ar~:culler, pour 1a !)eveloppemen1. Eccnomlque et 

':oc~a.l, :iarmonleu.:: de :a R.epuol:'=\'.le d.u ~:lad. en gen,...;ral./-
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M!NIST~! OF ~OURI3M. CRA~S 
AND NAT~RA~ R~SOU~~ZS 

DSP.'il'::'lo!E;fr OF :CR~3TS I EUNT!NG 
A:ID T3E SNV!:lOtiMENT 

!I. 10:;/rCE 

~hy the Acacia al~i.& Preject? 

-~ in Araaic 

- & ill 3ara 
- ~:h.utaa ix Massa 

.~y g~as.~; :~3 ~~~. ~ •• a ana laa~e8 pr.v!te nourlshment r.r cat~le 

.u:i~, :his liffi~~lt ,eri.e; an~ its sha~e is a~yr~ciate~ a! ~.th 

~aD a~4 ani~a13 aurin, the ~ette6t peri.~6. 

~he Aca:ia aL~i.~ l.aes i~3 lea yes entirely ~u~in~ :~& rai~1 s~aS.Q 

~niCA hel,e c.nserTft an« i=~r.ye ~he :~rti!ity .c the s.il, :he~e.y 

i.creasin~ riel. ~r •• uc~i.a~ this aei:itj t. lose lts ~~a7~s iu::n, 

the rai~1 se~s.n all.~6 ~~e !ie:4s ta ~ene~it ~~.~ all :he sun:~~~; 

nece3sary fer ~r.?s ~. :=.w (c.cton, ~~ll~t, ?eanu:s, ~tc.). 

!~e Acacia ~l.i~at in ac4it~on :~ its a~rono~ic ~uaiiti~s, ~ro9ites 

the f .. :1ler 'Iii:;: :"irf!'tIooc , c.n3~~·.lc:ion. WOQC, 'dQO" for ;]l_ki!l~ 'Jt~:lSi:3 

(~.rtarB, ~est~eB) ana to.ls (canales tar naes, ~~c.). 

~.a a.vernmeat of ~ba.t :ec.~~izin~ the .ftn~!i~3 that thi3 ~3i~ac~e 

::e~" =~~ ~roY~ie ~. ~h~ !~r~~r~ ~~i ~~r~3~en, ~as ~eei~e~ ~. i~~ea~i!1 

i~s ,1antiAC in rrai3 ~i,1~6 in ~~r~l =Od~St in ~ooger~:ion ~it~ 

tke i..nors .t -:A:;;?;-Chac anc vita :.3A:i::I. 

?he plantin~ or the Acacia ~:~i~a ~i:! inc:~ase ~he ~,ricu!~ural 

~re4uetion of our (ar~er5 an. resolve, in ~ar\. t~e ?ro.le~ or 
seil conservation ace .e!or~s~a:ion, :3US off=~ing !~e ~eo~le an 

effective ~eans to Cient a,ai~5t ra.i~e. 

The Goyer~~ent of ~ha~ is ~l~o ~ountin, on t~e ~f~ec:i7e 

~&rtici!l&tion or all all.millistrative autnot'i~i"9. ".ot:t tra .. i':icllG.l 

an~ ~echnieal. to make the A~acia aI_ita C,eration a ~ha.ia. 

achieye.eat fer tho well-_ein, of our ~eo,le in particul~r. and fer 

the ~cono~ic and Social DeY~lo~ment of the Re~u&lic of ~ha~ in ~eneral. 

T~e Director ot Foresta, 3unting 
and the ~nvironment 
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hand t~ey have ade~uate quantities 01 soil, s~~ ~nd rainfall; G~ ~te 

other they are laced wit~ erratic rai~fall di3tribution. i~tense sun and 

wind: and increasing pressure to produce more from a given amount of lando 

~hen the above conditionR Rre coupled ~ith an- out~oded system of la~d-

uas. the farmer finds himself in a nurginal 9csition vith very little 

To ~Ql, ameliorate the deteriorat situatio~7 CARE, at t~e request of 

the Chadian Go~ernment~ has planned an~ i~plemented the Acaci~ albida 

?roject. a far~land restoratio~ prozra~. This ~roj0ct introduces the 

of the project is the establi2h~ent of st~nd8 of the Acacia albida tree 

plar.:.ts gC'oi'ln in the o:;e!-... o (~*":.l~';~C' .. .J _..;... _ *,,,,' of :£,i e l(~_s l")-:):r:u:.? .. t e~: J~'~ ~!:.e ,'\.cac: .. a. 

alb:'da point ':;0 a::l Clverage inck'c;asc i" .... grain prodttctio!1 of 3C;-; as compared 

to ~&ro f~elds). The~3 fiGld~ wit~ ~tands of ~~~~~~ albi~a G~nernll7 

require little or co fallowing4 ~his iu in c~c~~a~t to cpen fields 

whic:l require fallowing in at least one year ":'n two; or \,iorse, many 

fiGld3 &rc cropped until rendered useless o ThuB through the establishment 

of sta~ds of the Acaci? albida tr3B= farmlClnd 5 the country's essential 

capita!, is expanded~ 

':0 co:"")le::"ent the Acacia albida planting::. the project includes h/o othor 

a) Villa~e t~ee plantingc will ?rotect the la~d a~d t~e people f~om the 

a~~~ent3 ~nd will Frcvide fuel nnd ~onst?uct10n ~atarials_ 

~) ~~tablishment of live fences will allow the f~rmer Bcd the ~ard6ner the 
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Ir.. the implementation of these concepts, the Acacia albida Project 

follo\'[s the CARE partnership policy, 'tlhereby CARE works 'IIi th the 

Chadia~ Forestry Service to reach the small farmer. CARE is 

0stablishing a management and lcgistical structure within which the 

Chadian Forestry Service field agents may operate eff&ctively .. 

In recogniz:i.nt3 the fact that the introduction of ne\'l concepts is 

difficult, the Acacia albida Project employs simple but proven techniques 

which are based on local resources. The project expects to establish 

an effective field cadre vlhich works with the individual farmer. The 

fact that ~he techniques are simple allows the rapid formation and 

deployment of the field cadre and greatly diminishes the a~ount of 

material support. Thus, a multiplier-effect in the advance~ent of the 

new concepts can be more effecti7ely realized than if the program 

required a hi;her level of technology and more i~ported materials. 

The methods employed in this project are designed to aid th<J individual 

farmer to most effectively U3e his land and other nata~al resources to 

increase food and fiber production~ The ~oal of the project is that a 

sufficient ~umber 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 ~'lith 2,000 farmers farmers on 3,500 

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. 

Ir.. the implementation of these concepts, the Acacia albida Project 

follo\'[s the CARE partnership policy, 'tihereby CARE works '"i th the 

Chadia!l Forestry Ser"ice to reach the small farmer. CARE is 

0stablishing a management ~nd lcgistical structure within which the 

Chadian Forestry Service field agents may operate eff&ctively .. 

In recogniz:i.n13 the fact that the introduction of ne\v concepts is 

difficult7 the Acacia albida Project employs simple but proven techniques 

which are based on local resources. The project expects to establish 

an effective field cadre which works with the individual farmer. The 

fact that ~he techniques are si~ple allows the rapid formation and 

deployment of the field cadre and greatly di~inishes the a~ount of 

material support. Thus, a multiplier-effect in the advancement of the 

new concepts can be more effecti7ely realized than if the program 

required a hi;her level of technology and more ir.1ported materials. 

The methods employed in this project are designed to aid th~ individual 

farmer to most effectively use his land and other nata~al resources to 

increase food and fiber production~ The ~oal of the projact is that a 

sufficient ~umber of participating farmers benefit fro~ the methods of 

the project so that a solid model is formed for other Chadian farmera. 

Over the course of the four years of this project, CARE and the Chadian 

Forestry Service are working ~vith 2,000 farmers far~~~s on 3,500 

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. 



I. Time Frame fo~ Implementation 

The follO\'ring is a chronologically li3 !:ed schedule of opera tiona 

for the implemcnta~icn of thG cCffibined aspects of the project: soil 

regeneration opera~ions, windbreaks and livo-fencing. 

The dates are a time frame for the execution of individual operat"ions. 

Certain critic~l dates such as those for the collection of seeds, 

the time for seeding, and the plantint; out operations are set by 

vegetative processes or climatic conditions, and may be neither 

advanced ::lor del.ayed. Oper:Sl.tions such as the selcctio!1 of far!~ers 

and the collection of pickets, which are not necessarily fixed by 

natural conditions, may be altered according to local conditions, 

but it must be kept in mi.nd that critical activities require the 

successful completion of n number of other activitiE;S .. 

In all possible cases, operations are less ir.t~nsified during the 

very hot periods of March and ~pril and during the farmer's bUST 

period of CUltivation and harvest of i,;ay-June and October-November. 

Further explanation of the timing det'?r:::i.:.ants for each stage at: 

oper8.tion may be found in the r.elative sectio!: 0: the taxt. 

Beginning date Completion date 

Ist week Nov. 4th week Dec. 

2nd week Nov. 1st week Jan. 

3rd week Nov. 2nd week Jan. 

3rd. week Nov. 2nd week Jan. 

3rd week Nov. 3rd week Jan. 

3rd week Nov. 4th week Feb. 

1st week Nov. 4th week Feb e 

1st week Nov. 4th week Feb. 

1st week Nov. 4th week Feb. 

1st week Dec. 4th week Feli. 

1 st week De(~. 4th week Jan .. 

*Denotes critical dates 

One:!'3.ticn 

- Site selection official visits (Acacia) 

- Initial village visit (~cacia) 

- Village General meetings and candidate 
selection (Acacia) 

- Location of warehouse 

- Stake collection by farmer for layout of 
his Acacia alb ida field 

- Layout of fields (dcacia) 

- Collection of pickets 

- Treatment of pickets 

- Tr~nsp~rtation of pickets to nursery or 
directly to site if convenient 

-*Seed collection: Acacia albida, and storagE 

-*Seed collection: Neem 

-*Seed collection: Zizuphus ap. 

-*Seed collection: Balanites 
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!3ep."i~ninz date 

1st week Dec. 

1st week Jan. 

1st week Jan. 

3rd week Ja;::. 

1st ';leek Feb s 

2::1d week Harch 

1 st week ~JI9.rcl1 

2nd 'tleek Ar:ril 

1st week M£lrch 

1 st '!leek Apri!. 

2nd ',.,.",ek dpril 

1 st 'tleek April 

3rd 'tleek .\;:ril 

2!ld '/leek April 

1st week May 

1st week Mey 

3rd week Hay 

4th week Hay 

3rd week June 

3rd week June 

2nd week July 

1st week Aug. 

3rd 'deek Aug. 

1 st week Aug .. 

1 st week ,\ug .. 

3rd 'deek AuS. 

4th '.'leek Sept. 

Completion date 

4th \ofeek April 

4th week Ja::1. 

!.!.th "leek Jan. 

4th 'tfeek Feb. 

4th w€ek Feb. 

2nd week Jan. 

4th week Jan. 

4th week Feb .. 

4th vleGk Hareh 

4th week Hareh 

3rd ',-leek April 

3rd 'tleek .:'\'-l~ril 

3rd. week April 

4th 'rleek April 

2nd \o/eek July 

3rd week Hay 

2nd week June 

2nd week June 

1st w8ek June 

2nd Week July 

4~h week June 

4th 'deek ,July 

2nd week :i.ug. 

2nd 'tleek .tUB. 

2nd week Aug. 

2nd \'teek Sept .. 

Denotes critic~l dates 

Ouer~:tion 

Construction of prefabricated fences 
by participating farmers 

- Nursery site selection 

r;ursery 13.you t 

- Collection of potting soil 

- Soil preparation for po~tin~ 

- Filling neern pots with soil 

- Seeding of ~eem 

- Site salection and field layout for wind-
breaks and village firewood sou~ce 

- ldindbreak & village forest reports due 

- Live fencing site selection and demarcation 

- Live fencing site selection report due 

- Filling Acacia albida pots with soil 

- Pregermination of Aca~ia albida seeds 

-~Secdins of Acacia albida pots; beating-up 
report 

Seeding of seed beds 

Trans~lant of ~cacia albida 

stock care, watering, mulching, 
crust centrol, waeding, shading, insect 
control, ~nd pruning 

- Field reports for prepositioning of 
pickets and seedlings 

Transport of pic!-cets to sites from nursery 

- Seeding live fencing 

Hardening off of Acacia albida 

- Pre-positioning (transporting) of Acacia 
albida to site 

- Transporting of Neern to site 

-*Plantins of all trees 

- Survey results and correct problem, note 
fallow fields 

- Planting report due 

- Transport of replacement trees 

- Plant~ng of losses - c~rrent years and 
previous year - Acacia albida only 

- Releasing trees in fa~low with hoe 

- ReleasinG report due 
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pickets and seedlings 
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BeA:inni:lp'; date 

3rd week .c\ug. 

3rd "leek Aug. 

4th 'tleek Aug. 

1 st week Aug. 

3rd week Sept. 

1 st '/leek Sept. 

2nd week Se:pt. 

2nd week Sept .. 

2nd week Sept. 

4th week Sept. 

4th week Sept. 

October 

October 

October 

Immediately upon 
the above 

2nd week Dec. 

CO!"lmletion d!:1.te 

2nd ~'leek Sept~ 

(As necessary) 

2nd '~leek Sept. 

3rd week sept. 

4th \'1eek 3ept. 

4th 'rleek Sept. 

4th 'rleek Sept. 

1 st week Oct. 

1st ',leek Oct. 

4th \·/eek Oct. 

4th \veek Oct. 

December 

December 

December 

completion of 

Qperati~ 

- Picket placement in fallow fields 

- Ins0ct control tr0!:1.tcont ~n fallow fields 

Deleaf :.:::.nd prune iTeems 

Fence around Neems 

Survey all plantations for correct cleaning 
(releasing), picket pl<:\.~ement, and insect 
control 

- Clean and protoct live fences 

Gather thorny branches for Acacia albida 
fence 

- Traat thorny branches with insecticide 

- Treat prefabricated fences with insecticide 

- Tie and sticker pick0t fences for Acacia 
albida in fallow fields 

Place prefabricated fe~ces in fallow fields 

-*Cle~n around all trees afte~ h~rve6t with 

r~k~ for fire control 

-*Tie and sticker picket fences in sra~n 
fiel~s after harvest 

Pl~ce prefabricated fe~ces in grain fields 

Ge~er~l survey, fire control, losses and 
fencing 

Fencing rGport due 
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Soil Re~e~er~tiQn with the Acacia ~lbid~ 

1. The Tree and the Sahel 

The seils of the 

the short bet intense rninf~lls, the Gusty ~nd drying win~s? ~~ t e 

e vegetative cover all co~tri~ute to tbe poor so~l co~~iticns for 

pressur 1 '~ ',,; 

can pl~y a maJo~ in turnlng the Jit~2 

.~~ wit~ axe ani I~ra, ,~i farm it for ~ive or six years. 

it for a 15 cr 2C J~~r fallcw period as na moved into 

dema!1:i fox C1o:r.:e s:::'a:'n ",-nd fiber, more 'dGO(::' prod:J.cts, 3.!:d r:;cre nnim:ll 

protei~, the land is often overly cropped before it is tur!:ea to fallow. 

TJ::.us, even in :1 state of fa 110;'1 , so much :::as been tG.ken rr::c; J..i,; and so 

much stress from fire and over-grazi~g is placed on it, t~~t it requires 

aL even longer ti~e to reg~in its viability. 

Ther(:fore, · .... ith the increased demand placed upon it, arabI.;; I·and. is 

obviously limited. The question tha!1 bdcomes: 'dhe.t ' . .;hen all the 

cultivated land has b~en farmed and or.ly f~llow, sterile seils remain? 

The task is to avoid this happening as well as to improve upon the 

present quality of the soils. 

The Acacia :::.:l.bida tree has demonstrated, through observat~on of natural 

stands, its ability to improvA and eustain the pr8ductive capac of 

farmland. The blo remG.rkable characteristics of this :i.r.~:i27enoua species 

are its reverse deciduous cycle and its extraordinary taproot. The 

former allows crop production to t~ke place under its crawn d~ring the 

rainy season and the latter allows the tree ~cuess tc deeper layers of 

soil. In this manner large amounts of min~rals n.r3 rec?cled at a 

strategic time to increase the amount of available nutrients to the crops. 

The Acacia albidafs utility has been appreciated by a numCdr of 

sahelian far~ers. In so~e areas, d8c~ments show that it has bee~ a 
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?~o~2ctad species fer at least a cent~ry. T~e tree is often soug~~ aut 

tJ so~~ farxers as a planting site for more valuable crops such as corn G 

~~9 tree has received widespread ~nterest from the scientific cocmunity 

in the lest 25 years; however, their findings support the 

Beyond its agricultural i~portance, it is very important as dry saaso~ fodder 

In fact, it is reportedly higher in nutritional va1u~ than ma~y, if not 

nost other, sahelien p1ant~. As attested to by the d~fficu1ty incurred in 

ec': the sapli:.g frorrl bro'lfsing'lni::1als, i'l; is a prefarred SPecies., 

:rot or..ly ::>..re th8 19a'res readily browsed, but the fruits :tre a !?'IUCD. sough"'; 

dry-season fodder. 

As to t~e exact reasons why it benefits crop prcdu~tion, ~ot everyone is 

totally in agreement. How~ve~, here are Bome probable reasons: 

1. Green Nanure: The leaves are c:.rapped. =tt the onset a=: the rains, allmlir:g 

better conditions for deco~position. (The ti=ing o! defoliation is 

counter to most saheliar:. perDn~ia13 w~ic~ :cse &~ei~ l0~7es in the d~y 

season). 

2. Amelioration of Hicro-Cl; nate: The "',cacia albid3. affords the ero:!? and sci:::' 
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recogni tion of the nu tri tional ve.lue of the tree, mature AC.'lcia albida 

are heavily pruned by herders to allow the ani~als to browse the 

leaves and :ruit .. 

By providing dry season fodder and shade, the tree attr'lcts the browsing 

animals. In this fashi.on much of the manure is concentrated in the 

fields instead of in the fallow areas. 

5. The Root System: As previously 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 profile. Given the high rate 

of leaching in many sahelian soils, the long range of the taproot could 

be significant. Furthermore, the double properties of reverse defoliation 

cycle and hiSh palatability of leaves and fruit allow sfficie~t release 

of the minerals to the top soil. 

6 .. A tmosnheric Ni tro!Zen-Fixation: The Acacia albida is a Legui::i::c3.:l-3 ar..d 

a potential means cf nitrogen-fixation. However, reports ~nd observa-

7. 

tions indicate few nodules. This is as yet a 11ery interesting Foi!"'.t. 

Rainfall Deoosits: Rainfall often \vashes or le3.ches re 12. t i'rely large 

amounts of mineral nutrients from the leaves of trees. Dust, ash, and. 

ather a~rborne particles are washed from the tree le~ves dawn to the 

soil. Furthermore, certain minerals such 3..;: Potassium, Sodiut:l and 

Calcium contained i~·the leaf can be dissolved by rainwater and thereby 

quickly returned to 'ehe soil.. In f ~t, in many :parts of t}:6 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 de~omposed leaf 

litter. 

The efficacy of this phenomenum as regards the Acacia albida and its 

ability to recycle mineral nutrients is not established. However, 

the fact that the leaf and fruit of the tree have a high content of 

some essential minerals, makes an intaresting relationship_ 
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2. The Natural Hista~y of the Acaci~ nlbida II.A.2 
~, Habitat 

Althou~h fOU1.d on a va~i2ty of soils and u~der ~ variety of conditions, 

the Acacia qlbida cftan associated fields in the 

Sahel a The Ac~cia ~l~~l~ can be found on clays or in zones inundated 

several Months of the year, but the tree seems to thrive best o~deep 

millet sands. 

The major ~eans of dispGrsal of the species is foraging animals~ The 

fruit is eaten a~d mest of the se~ds are passed undigested thr~ugh the 

digestive tract. =he di~estive ~cids break down ~h~ hard coat of the 

seed and allow ~enetT~tion of ~oisture which in turn starts the 

germination rrocess. ~~e fact that the animals forage in the grain 

fields may be a factor in the presence of seedlings in those fields. 

(An interestinG ~Ga~s of artifici21 establishment of Acacia albida 

stands is the ~eedi~g of anlma~s the fruit of the tree ~nd then 

bedding them down in the desired site). 

The Acacia altiJa is ~~ten found thriving in grain fields; howe~er, it 

is observed to ex~erienca relative difficulty in establishing itself 

in grasslands. There are two evident reasons for this: competition 

from the wild picnee~ zrasses a~d int~lera~ce to he2vy shade. When 

heavily shaded, t!:e l0~ves of ~he sapling take on a yellowish, 

unhealthy appearance" Further~ore, the wild grassas are stronger 

competition for soil moisture than are cultivated cro?s. 

Long Tap Root 

Like other Acacia, the albida has an extracr1inary taproot. However, 

the development of thi.s root is affected by the enviro~~ent of the 

tree. In its natural setting where there is a stronG 3tress plc~~d 

upon the available moisture supply, the grcwth of the taproot ffiay 

exceed the growth of t~e sprout by six or seven lengths. What is more, 

the hair root system is concentrated at the end of the taprooto By 

comparisCln, the root-stem ratio in the nursery is ofte~ 1:1. This 

ratio is accompanied by ~ vigorous a~d extensive system of lateral 

roots. 

Growth and Levelo~ment 

Jung reports from Se~esal (1964) that productive ~Gricultural la~ds 

have 10 to 15 trees per hectar0~ I~ the agricultural b~lt cf Ni~er, 
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they are of ton found at 20 to 25 per hectare. It is interesting to 

note th~t the grain fields in many of these areas support crops without 

having to be turned to fallow. There are also young st~nds of Acacia 

albida Which are quite dense. These stands indicate that benefits 

of the tree may be realized in a shcrter time than normally estimated. 

Given the correct conditions for establishment and growth, a one yea~ 

old tree can reach a height of over a meter and a half. However, it 

is more cemmon to find a one year old sapling no more than 60 em high 

and very bushy. Although the benefitG derived from the establishment 

of the relatively slow growing Acacia alhida trees are not as dr~~atic 

as those transformations brought about by the application of che~ical 

fertilizers, the benefits are realized in a geometrically inc~easing 

manner and are permanent. Furthermore, while the benefits of modern 

technology may offer hope, the implementation may be years away because 

of the relatively complicnted technology and dependence upon modern 

materials. 

The ~ia albida project addresses itself to the problems 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.B.1 and 2 

B. The Farmer and Site Selection for the Acacia albida Plantations 

Selection of plantation sites will be ~ade very early in order to be 

able to preview the nursery reqUirement for the area and be assured 

of local participation. 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 viJlage visit, and village general 

meeting and candidate selection. 

1. The Official Visit 

In ~ccordance with Chadian protocol, contact is first ~ade with the 

Prefet of the Department. The Forestry Service sends a telegram, or 

otherwise notifies the Prefet of the visit by the Project management 

team. The team arrives at the departmental seat at the designated 

date and meets dith the prefet and other officials. In each case, 

the purpose of the project is explained using visual aids. The officials 

of the prefecture are made to feel part of the project by being 

requeGtod 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 protocol is ignored, t~e project will 

have little chauce of success. 

The Prefet or the Sous-Prefet 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 tarmer'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 week of November. 

2. Initial Vi'lage Visit 

First cont~~t with the villages, or with the people of selected areas, 

is made by the FrojGct Ma~agement Team, accompanied by a representative 

of the local administration. First contact is with fue chief of the 

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

and then told of the pur.pose of the project~ Visual aids will be 
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II.B.3 
used where possible. His opinion as to \'lhether the people in his 

area would be interested in planting the tree is solicited and, if 
positive, permission is requested to visit several farmers and their 

fields. 

As with the chief, the farmer is asked if he knows the Acacia a1bida 

tree, what he knows about it, and if he would consider planting and 

protecting it. For this the questionnaire form (enqu~te) 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 

~acia a1bida grows naturally in the area, whether the soil i6 

relatively light, an.d '.vhether 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 Acacia albida tree, and if there is sufficient 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. 

3. Village Heetinp,', 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. Th~ team will arrive with 200 stakes, a 

wheelbarrow, a supply of hatohets, 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 useful 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 foods. A sa~pl~ of each may be demonstrated at 

this time. It is explained that neither the tools nor the food are 

payments for work but that they are rather to help the farmer do extra 
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'Nork which will eventually make him more self-sufficient.. Furthermore, 

the tools are given out on a loan basis and become the property of the 

farmer only after successful pa~ticipation in the project~ It should 

be emphasized that because the tools and food are not payments, they 

are not to be s~ ~.d. 

Candidate selection: At the present time the only firm criteria f;or a 

farmerts selection is that the land be suitable for the planting of the 

Acacia albid~, that the farmer is the owner cf at least two hectares of 

grain-producing land and that there is reasonable access to the land. 

There may be seme peer interplay or some reaction from the village 

notables to n selection. Any 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 ~dministration or Sult~n in the c~se 

of disputes .. 

The candidates are signed up and given a hatchet on a loan basif;. The 

candidate is ~o understand tint he will be ~ble to ke9p the tools after 

the requisite number of trees have survived the first gr~wing season. 

A demonstr~tion of staking out the lana will be made in which all 

farmers ~re requested to participate. The demonstratia~ field will 

normally be the chief's farm. At this demonstration, the farmers are 

to understand that they are responsible for st~king, planting, protecting 

and managing their own trees. 

After the demonstration 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 stakes c The field supervisor sets 

a time-frame for each group, within which the group has disposition of 

eelbarrows and cord; however, the village as a whole should be aware 

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

Furtherr::ore, only those farmers who have successfully termill/::.ted 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 

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

In order to establish taG fact that the tuols are only or. loan until 

after one full year of 2~ccessful participation, the tools of each sroup, 

the wheelbarrows and t~e cords are returned to the tool warehOUSe nt the 

end of each d~yls work. 
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a time-frame for each groUPt within which the group has disposition of 

eelbarrows and cord; however t the village as a whole should be aware 

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

Furtherr::ore, only those f.:lrmers who have successfully termim::.ted 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 

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

In order to establish the fact that the t00ls are only on lean until 

after one full year of 2~ccessful participation, the tools of each group, 

the wheelbarrows and t~e cords are returned to the tool warehouse at the 

end of each dny's work. 

- 13 -



After a group of farmers h~s successfully terminated the lay-out and 

after this fact has been verified by the supervisor, each f3rmer 

receives the tocls on a loan Lasis. The farmer is to understand that 

he retains the tools oLlly after one full year of successful purticipa

tion. The same procedure for loaning tools to the fnrmer sr0up and 

subsequently to individuals within the group can be repeated for ~ach 

field activity_ 

Spacing and Field Layout 

Spacing is determined on estimates that the optimal beneficial number 

of mature trees on a hectare varies between ~5 and 60. This, of course, 

depends upon the soil and the crop. Assuming possible loss to fire and to 

grazing, and also realizing faster results through tighter grouping, the 

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

per hectare. 

There are any number of methods to stake the spacing of the fields. 

Any may be used as long ~s 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 provide the most beneficial coverage 

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

of tractors in the field. It is sugGested that the s~stem used for this 

field spacing be kept as si~ple as possible. One 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)e 

2) Line B is formed by stretching the cord at a right angle to line A. 
(The angle can be formed by using the 3:4:5 system, ·-hereby 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 i~tervals (B1, B2, B3, etc., designating 

the placement of the stakes along line B t with 81 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 3:4:5 method can be employed). 

It is then ~arked off at 10 meter intervals with C1 being the s~me stake 

as A10. 

5) Lines parallel to A can now be struck by advancing the cord 60 that the 

first and last stakes are at correspo~ding intervals along lines Band 

C (line D, first line parallel to A, would have D1=B2 and D10=C2, and so 

on for each line'_ 
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II.B.4 

4.' The Farmer Education Component 

This project does not purport to revolutionize the Sahelian farmers' 

methods of raising crops. The Sahelial: farmer has been r.ultivating 

crops for many generations and evidently he has survived quite ll1ell. 

However, the project contains an educational component intended*to 

demonstrate to the farmer how he car. increase his food and fuel 

production by a significant margin by using simple technology based 

on local resourceB. In most cases, the techniques being introduced 

are already well known in parts of Chad as well as in other areas of 

the Sc.,hel. 

The need for this type of education is based upon the new realities 

facing the Sahelian farmer. With the increase in demand placed upon 

the land, it is very clear that arable land is fast becoming limited. 

The land is simply not able to regenerate itself quickly enough to 

meet the present demands. The recent (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 system; the same land must 

give a higher yearly yield, and it must also produce f0r 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 Ac~ 

albida and wind breaks, and 

2) benefits can be realized from proper trimming and culling of the 

trees in the wind-beits. 

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

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

tree and to protect ycucg trees. Finally. wood lots, both private 

and communal, are being encouraged in o~dar to meet the future wood 

needs of the o~untryside, as well as to strengthen the rural economy. 
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c.. ~ Nursery fer the Acacia albida 

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

co~structed to supply tr08S for each gee graphic area~ These nurseries 

also serve as a center of operations and as a training ground for 

local farmers. 

1. Nursery Site Selection 

Selection of the sites for the co~struction of the temporary ~urseries 

shculd be made between the first week of ~c~emb1r a~d the fourth week 

of January, thus allowing enough ~ime to have some idea as to the 

number of participating farmers in the area, and to be early enough 

to prepare the site fer timely seeding of the Acacia albida. Site 

selection should take the following criteri~ iute consideration: 

1) That there are a sufficient number of partic:'pating fnrmers to merit 

the construction of a temporary nursery; 

2) That there is an availabl~ year-round source of water. Either a 

year-round well or river, with a motorized lift system, will be 

required. The system ~ust operate at a daily r~t~ of at least one 

liter of water per day per six pots. rtn inadequate supply of water 

for longer than thr'ee days may ruin a Y·;:2.!;' S '/lork j 

3) The area should be flat, with a sli3~t slope and drainabla soil. 

It should be sufficiently larGe to accommodate the number of 

nursery beds required as well as a work room, storage shed, guardian's 

hut, potting shed, interior road, water supply, etc.; 

4) There should not be a heavy tree cover although there may be one 

or two trees for shading certain work areas; 

~) The location should be close enough to a village of sufficient size 

to provide an adequate labor source; 

6) The supervisor should locate himself clese to the nursery; 

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

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 laast two ye~ra is obtained from the village 

authorities. 
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II.C .. 2 
2. The Nursery Lay-cut 

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

is finalized with the town notables, a crew of farmers will be recruited 

for the lay-cut ~f the nursery~ The number w~ll be deter~ined at the 

rate of 3 farmer's per 10,000 pots in the nursery. These tear!1s ""ill 

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

large a segrr.ent of the populace as possible the experience of \vorking 

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

new agricultural methods is a benefit to the farme~s. 

1'he lay-out desiGn of the nursery is done by a Forestry Seryice 

tech~ician as&isted by a ChRE representative, and the actual construction 

will be supervised by a Forestry S':rvice technician,. t!urseries 

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

The general lay-out pr~cedures are as follows: 

1) The size of the nursery is determined by the nu~ber of 

to be raised. Space required is as follows: 

-
-

20 m2 per nursery bed (one bed equalS 1,OCO ~ots) 

100 m2 for work area and potting shed 

100 m2 for soil dump 

100 m2 for research and reserve area 

100 m2 for guardian 1 s house and warehouse 

100 m2 for water supply and turn a.round 

- sufficient area for truck access roads and safe space. 

The average sized nursery for 50,000 pots is about 2,500 m2. 

2) All vegetation 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 2~ renier posts treated 

with crankcase oil. The posts are space1 ~ meters apart. 

4) Pot beds of 1.2 m by 10 m are dug to a dapth of 1/3 the length of 

the pot. Each bed should hold 1,000 pots, 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 rra7e an east-west orientation to minimize sun 

exposure on outside rows and to allow equal sunlight to all pctz 

for equal growth. Attention is taken to keep the nursery beds 
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running perpendicular to the access roads to facilitate tho 

transporting operation. O~e meter is allowed at either end of 

the beds in ord.;;r to a110\'/ the pots to be advanced during pruning 

opera.tions. 

5) Paths of 60 to 100 ems will be left between rows for work with_ 

wheelbarrows, tending of the seedlings and erection of shade 

hangars. 

6) Room for a few extra beds should always be allowed for unforeseen 

reasons. Also a section of the nursery is set aside for special 

research plots and seed beds o 

7) An area is provided for the mixing of potting soil and the filling 

of pots. A straw-covered potting and rest shed is constructed next 

to the soil mixing area. 

8) A large :;>ath of 5-6 meters wide is left beb/sen each ro'tl of nursery 

beds for easy access to trucks for the loading of the pots. 

9) A storage shed and guardian's hut are built. The guardian's hut is 

constructed in the local foshion Nith local materials, and th0 

storage shed is a prefabricated woodon structure. The tools, seeds 

and poisons will be kept in the storage shed. This shed must have 

a sturdy lock. 

10) A water system with a 3~ h.p. gasoline engine pump, plastic tubing, 

and empty barrels (200 liters) for storage of the water, is installed. 

It is estimated that 5 barrels are required per 10,000 pots •. 

11) To economize on fencing material, an attempt should be mad~ to 

build a square nursery_ Please refer to the following diagr~m for 

an example of a typical nursery lay-out of 50,000 pots •. 
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II.C.3 
}. The Pottin~ Mixture 

Collection: The Forestry Service field technician assign&d to each 

nursery is responsible for locating the sand and manure requirdd 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 1 000 CFA a load or 44,000 CFA a day. 

The amount 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 san~,and 

silt is collected at about 1:20. Because the manure and the silt 

particles fit into the voids between the sand particl~s, 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 co~paction are likely to result during the watering 

activities~ The ideal soil for the nursery is 3 parts coarse sand and 

one part well-decomposed manure. However, this mix is subject to 

disintegration when the bag is opened during transplantat;~n. Therefore, 

the potting soil must have some fine particles of soil as a binding 

agent. The file particles can be collected from sweeping the loose 

dirt from beneath a tree and screeing the foreign matter out. In 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 to 

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

All soil used for Acacia alb ida seedlings will be ready for potting no 

later than the third week of March. 
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II .. C .. -i-

Fillin~ Pots: Beginning the first week of March, the filli~g of the 

plastic pots begins. Most of the mixing of the mixture has been 

completed at l-' • .,nJ.s rt3 t~e pots are filled, they tare transported 

to the beds to be placed in str~ight and even lines, and they are 

watered so that all ~0ad see~s ~re serminated and the bott8~S of the 

pots retain moistur~. Once dried out, the soil in the pots is ~l~fficult 

to recharge with moisture. 

The moist soil is packed fir~ly into the plastic pots cut not so tightly 

that the sides split. The pots are filled and tamped to I ~m from the 

top of the plastic ~~;. C7er~~11i~S ~r u~derfilling should be availed 

as the former would ca~3e the water to run off and the latter would 

result in the collapse of sides of the pot. Both would eliminate 

the pocket designed for water catchment. ~fter the pots are filled 

under the potting shed, they are tr~nsp8rted, by wheelbnrrow3, to 

nursery beds and are :91aced fir:-:11y in agai!1st eachother. ;~ll pots 

should be filled and i~ pl~ce, waiti!15 to be seeded, no la~er than 

the 1st week of April. S~o;~yplacame!1t such as when the ~ots are 

leaning, rows are not re~~ectec, or the tops of the pots are not level, 

will mean wastage of ~ater and loss of seedlings. 

4. The Collection and stora~e cf S~ed 

Collection: The Acacia 8.1':Ji:i8. pais :::egin to ripen in December and cO~ltinue 

to produce through the month of i'larc;:-', in Chad. .\ mature pod is orange. 

It is important to collect the ~0d3 di~ectly from the tree, where possible, 

or immediately after they fall to the ground, as they are grazed by 

animals or attackai by insects. Collection of the saeds 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, to various villages where the ,\c~c ia albida exists.. He 

solicits the villagers' help in the CO::2ction of the seeds. The field 

man explains that they will rec2ive a pre-determined amount of food for 

each koro (kilo) of good seeds they c~llect. i~ explain3 th~t the pods , 
are to be collected from only the healthy trees with straight boles ana 

umbrella crowns. He furthe~ ex?15i~s that only the mat~re (orange) pods 

are to be collected, and that they should te collected directly from the 

tree where possible, or from the sround on:y if they ~re not infested by 

insects. ~fter collecting the pods, tLe wo~e!1 separate t~e seeds from 
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Filling Pots: Beginning the first week of March, the filli~g of the 
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result in the collapse of .... 
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should be filled and i~ ~l~ce, WQiti~5 to be seeded, no la~er t~3n 

the 1st week of April. S~o;~yplaceme~t such as when the ~ots are 

leaning, rows are not re~~ectec, or the tops of the pots are not leve~, 

will mean ~astage of water and loss of seedlings. 

4. The Collection and stora~e cf Seed 

Collection: The -,~cc.cia 8.:'';)ii8. pais :::egin to riper. in December and cO~1tinue 

to produce through the !!1or.th of Narc~. in Chad. .\ mature pod is orange. 

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

or immediately after they fall to the ground, as they are grazed by 

animals or attacked by insects. Collection of the saeds will begin the 

first week of Dec6!!1ber 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, to various villages 'N"here the ,\cacia albida exists.. He 

solicits the villagers' help in the cO::2ction of the seeds. The field 

man explains that they will rec2ive a pre-determined amount of food for 

each karo (kilo) of good seeds they c~:lect. i~ explains that the pods , 
are to be collected from only the hGalthy trees ~ith straight boles ana 

umbrella crowns. He furthe~ explsins that only the mature (orange) pods 

are to te collected, and that they should te collected directly from the 

tree where possible, or from the sround only if they ~re not infested by 

insects. ~fter collecting the Fads, the wo~e~ separate the seeds from 
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II.C.5 

the pods by pcundi~g the fru~t and winnowing the ~ulp. 

On the agreed day, a tr'-lck is sect out "ii th food and sacks to collect 

the seeds. Culy the uninfected seeds ~ill be accepted. For the record, 

individual forms will be filled out fer each exchange of foed or seeds. 

For purposes of calculation, one ~ilo of seeds contains approximate~y 

10,000 seeds, and at :cast 6 seeds per pot should be allowed for. 

§.,~c:::,age: The Ace.cia albida seed is a hard-shelled seed and can be stored 

up to one year without great loss cf 7iability. ~ttention must be paid 

to ensure that the seeds are kept fr28 from in~ects. This can be done 

by treating the seeds with riCH storing the sacks in a dry place, 

preferably off the ground. For testing of viability, see technical 

section on viability testing. 

5& The Scwin~ of the Seed 

All seeding of the Ac~cia albiJa will G~ iane between the second and third 

week of April. The cerrect ti~ic5 of tho seeJing is an important factor 

for a good survival r"'.te, and r.:ust ~:ci: ::e adv:lDced or delayed. If the 

pots are seeded teo early, root ;.r~n~ns becomes a potential problem as 

the tap root can develop very rapidly. On the other hand, if the pots 

are seeded too late, the saea .. u:-.. ;::: ::: .... j- b,} too s:r.all for planting eut 

at the correct time. Pots sGddal in the middle of April give sturdy 

stock which normally does not root pruning. 

Germination I~1ucement Technicues: For any nursery steck, it is desirable 

to have an even growth. With the descio albida, this is very difficult 

to obtain when'seeding directly into the pots, as the germination rates 

vary greatly in different seeds. Nevertheless, aL attempt can be made 

to have relatively even growth by applying germination inducement 

techniques. Some available methods to iniuce rapid germination are 

heat and cold stratification and scarification. The best results, 

although the most costly in ter~s of man-hours, are experienced with 

scari~ication. 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, c~re should be taken not to cut the root section 

of the seed, nor shoul~ too much of the coat be cut. The scarification 

of seeds basins iwmed!ately before t~e seedins of the pots, as a 

scarified :reed dees net tolerate stor3.C"e. 
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II.C.6 an.d 7 

ThG secon.d possible method of catalyzing 5~r~inatiQn is alternate 

soakings in hot and cold water$ This treatment, k~cwn as stratification, 

should be ~racticed in or~er to obtain cc~~ect se~uence, temperature 

and. tir::ing. 

Before pre-germination techniques are applied, the bad seeds are 

separ~ted out by submerging the seeds in water. The rotten seeds will 

float. 

The Sowin~ of pots: As a rule, a small seed is ~l~~ted at a dayth of 

three times its largest thick~es6, and p13ced i~ a flat, hcrizontal 

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

(thinned later) and at a depth of 2 cm (k~uckle depth). Pots are 

satur3ted with water before seeding oper~tions. T~e scarified seeds 

are soaked overnight in watere All seeding will be co~pleted by the 

third week of April. 

6. The Tr~nsnla~tin~ of Seedlin~s 

Sometines, for one reason, or another, there is a peer take from the 

first sowing. If the seeding schedule is limited, a3 is the case with 

the Acacia altida, the delay means poor nursery stock. Jne method to 

ensure against this is to sow seed beds ccnc~~r9n~ly with the pots e 

If there are D. number of empty pots anywhere in tile nursery t they can 

be filled with seedlings from the seed bed. The procedure for trans

planting the young stock is explained in the tec~~ical appendix. 

7. 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 potting Gail is well watered 

before the pots are filled. The filled pots are kep moist one week 

before s6edi~g;this is to germinate weed seeds. Newly sewn pets are 

watered B.t 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 i;horough. This schedule is continued until the 

hardening-off of the seedlings begins. The primary concern during all 

watering operations is that the soil in th8 pot re~ains ~oist. Once the 

soil at the bottom of the pot dries, it is relatively difficult to 

remoisten it again. 
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is the main concern of the nurseryman. The potting soil is well watered 

before the pots are filled. The filled pots are kep moist one week 
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Hardening-off conditi~na the scedli~Gs for the shock of ;lantin~ out. 

Four ~eeks before the anticipated pre-positioning begins, the amount 

of watering is raducei to twice a day. One ~eek later it is reduced to 

once a day and. aft,,:::, yet a f'Jrther 't!.::ek to once every biO days until 

four days before pr~-positioning. At this point, the pots are watered 

heavily several times a day in order to ensure a sood reservoir of_ 

moisture in the pots during the shock period of transporting, pre

positioning and plantins-out. 

Once the pots are pre-positioned 111 the field, they should be watered 

as often as possible. A good moisture reserve gives t~e pl~nted-out 

seedlinss a ~arG1n ag?-inst the shock, ?-nd the soil ~oes not cru~Lle 

away from the root syate~ as easily as dried and caked scil. Water, 

personnel and equipment ~~;~irements for the waterlns oper~tion in the 

nursery r.lay be calculated on the following b2,sis: on·;? liter of water is 

sufficient for 6 pl~~ts Fer day. The water li~t systOr.l must be capable 

of easily delivering twice the amount of water =e1ui~6i. One ~3.n with 

two 18 liter watering cans waters 7,000 seedlings th=ee ti~es a day 

(if the water source is con'reniently situ:: toe.).. Encuz;h \.;3. te=:U'ur.:s are 

provided to furnish one dayls wat0r r3quir2~ents. The 1~3t o;eration 

of every eveninB is t~ fill the ~ater tarrels for tho first watering of 

the following morni~g. 

Surface-Scratchin~ and Mulching: A tOP crust generally f~r=s en the 

topsoil of the pots. Before the crust becomes impervious to water and 

air, it must be broken. This entails a cultivati8n of each pot. This 

operation is a hea7Y ti~e consumer and can cause a serious 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 pots. 

A very good r.:ulohing material is r.:illet chaff. lhe ~haff is watered for 

one week before being applied, in order to ger~inate any seeds and to 

give it body. The pots are dressed with the culch one week after the 

germination of tte tree seeds. Several conscientious mulchings in the 

nursery gi~e the topsoil good tilth and allows for moisture retention 

during the critical peri~ds of pre-positioning and planting-out. 

Shadin3: Shading is im~ortant in the months of April and May in order to 

protect the seedlings frcm the intense heat. Shading is allowed the 

seedlings for two to three ~eeks after • J.... gerr.::l.na,,:l.on. The bods c..re shaded 

throug~out the hot part of the day durinG the first we8ka ThG length of 
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time in the shade should ba lessened gradually until they are shaded 

or..ly durinG thG noon break. J:'he shade should be left during the 'Nark 

break for the sec ani week. ?cr ~he third week, the shading is ramoved 

altogether if there is no da~ag& and if the development of the seedlings 

is even. 

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

a strip of straw matti~g laid t~e length of the bec. This mattins is 

5 to ~o c~s ~ider than the rows and it is sup~orted by a fra~ewcrk of 

wooden poles and forked sticks. The framework is constructed in such 

a way that the matting is 40 cm off the top of the pots. The length of 

the ~atting is no longer tha~ can be conveniently rolled up. 

WeedinR: ~eeds are a nuisance that can be partially eliminated in pre

sowing wnterings. Prior to seeding, all germinated weeds must be 

cleaned from the ;:ots. 'deedinG then oecor.!es a regular r:.ursery acti'litY$ 

In no case should the pots, c6ds or rO','iS beC:'Ome in:Lested ... lith larse 'deeds. 

Ir:.sact Cor..trol: Ter::Jites, 2nts, cate:':?illars and rats can be harmful 

in a nursery. Snakes ~nd scorpions :3.:::'e sttracted to r..urseries because 

of the frogs and insects. Thus, it is :?l"u,dent to give the pot beds a 

light spray of Endrine before ~lacing the pots in the beds. Use one 

half of the normal dose and spray in the evening after waterir..g. There 

is always a danier of the poison be1!1g blo'Nn or carried to the water source o 

The effective life of endrine is short and the treatment may have to be 

repeated. again during' the 'dark year, if there is a ter!!lite attack. 

While endrine is gooa for ants and termites, HCH is used against cater

pillars. Whereas the caterpillar problem may not be great in the 

nursery, a light coating of HCll affords the seedling some protection 

during its first fev weeks in the field. 

It is essential to be eX'~remely cautious \vith all poisons. ~~ot only are 

both of the above quite strong, they are also used indiscriminately by 

some farmers for such purposes as killing fish and wildlife. 

Unfortunately, fish swi~ in the same water that the far~ers ant their 

stock dri!L~. Theref·:)re, poisons ::lust be sto:::'ed in a secure place, 

away from the food, and th~y shouli be used only ty authorized perscr~~el. 
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Pruni:;,a:: Experience has sholtln th.3. t root -rr'l!':ins of tr.e AC8.ci2.8.1hidr~ 

is best a7oided. For one thi~g, a~y ti~e COGsu~i!':g ucti7ity which can 

be avoided without hurting the develo~~2~t ~f the ]lant should be 

avoided. In cases '"here all other f3.ctcrs are equal, non-}r'J.~ed 

seedlings compare favorably in take cni develorment with pru:;,ed stock. 

Secondly, if the sowing date and good watering practices are respected 1 

the tap root will not push out of the bottom of the pot. Under natural 

conditions, the taproot wculd quickly pena~rata the bottom of the ret, 

but t:-Le surplus moisture provided by good ',·/3.:erin8 3.110'118 the 

develcpment of a spreading root systec within the poto 

Sowever, the seedlings must be watched close:y for the first signs of 

roots growing through the pots. Vigilance is ~Gpecially important 

during hardening-off, when there i3 stress placaj C~ the water su~ply. 

Larger seedlings must be car9fully li~~0i c~t t~ aieck for ext~rior 

root d?veloprnent. If there are signs of rcct ponetration, then the 

whole bed should be root pruned. e:-:trs. ,:;s t ar at cne en.:!. o~ 

bed is dug 0ut to make a natural continuaticn of th0 bc1. One row is 

pruned and adva!:ced, at a tir::e. E.:ich pet is cs.refully tilted and 

a sharp knife inserted u~jer it; this kni~0 ~eatly cuts the roct and 

tha pot is free to be ::loved. If the protr"J.~~in3' root is sur~o{, ·.-Jell 

into the ground, then the seedling should be top pru~ei tc the ~eight 

of the pot. 
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roots growing through the pots. Vigilance is ~G?ecially important 

during hardening-off, when there i3 stress placaj C~ the water su~ply. 

Larger seedlings must be car9f~11y li~~0i c~t t~ aieck for extgrior 

root d?velopment. If there are signs of rc=t pcnetratlon, then the 

whole bed should be root pruned. e:-:trs. ,:;st2r at cne en.:!. o~ 

bed is dug 0ut to make a natUral continuaticn of th0 ~c1. Ona row is 

pruned an·:;' advanced, at a tir::e. E.:ic!"J. pet is ce.refully tilted and 

a sharp knife inserted u~jer it; ttis kni~0 ~eatly cuts the roct and 

the yot is free to be ::loved. If the prot::'"'J.~~in3' root is sur~o{, '/Jell 

into the ground, then the seedling should be tcp ;r~nei tc the ~sight 

of the pot. 
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II.D .. 

D. Picket Frocurex9~t ~~d Treatment 

Pic:kets iJ.:::,.d. s-:akes are used for lay.·aut. p..::1.d fe:1cins cI_cr3.tions.. The 

pickets ara to be 70 cm Ions, 3 c~ in d~amcter at the thick and, and 

straight.. The stakes are sli~ht'y shorter.. All of tho;; '.-load that 

is collected fer USG in fencing ~s to be treated o 

The cutting af the wood mus~ be controlled in one way or another. 

Even though waoe: 1.3 a lJcally available resource, the harvesting of 

pickets must not ~e a license fer uncontrolled cut 0:: the <9xisting 

woodlands. On the other hand, if the wood is taken from the prunings 

of trees or frc~ the smaller shoots of a recoppicing stump, the procurement 

becomes a wood-stand ~mprOV0ment ?~OC~SB .. 

~he wood harveste~ for fancin; is subject to attack from termites and 

to decay-causin£, fungi. An ::J:fectiv r? rer.!edy aG:1.inst both is treatment 

in 3 hot mixture of crankcase oil ~nd 8ndri~eo Where possible, tho 

treatce~t is done at a ca~tral site with hired laocro It is 

ae operation w~ich can be dangerous ii ~ct well superviaed~ 

Several local species are ter~ite ~esistant. The ano~eissus lei 

ocar"8Us and tr.(; Gu:i.era sene<~aJ.e!'..sis ~ bOt!l 0: the Ccmbretaceae 

family, ar~ i~irly resistant to tar::J.ito attack e However, they should 

still be traat010 

Tho Ziziphus Senus contains spp.ci~s '.oJith h::.rdy ,</ooet that produces straight 

shoots frcr:l recoppicing stu:n:r;s" If all out th,::! stron3est are taken from 

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

for faster gro·tlth o In the trea t:nent of Ziziphus, as in most other 

species, the bark should be removed firstn By removing the bark, not 

only does the preservative and ~oiso!'.. sirL~ in ~orG d~eply, b~t 

aeration is improved, which naturaily helps s5ainst decay. 

Five pickets will be required for oech picl:et-type fence. The picket 

will be approximately 80 em lon~ sn~ 3 C~ wida, and strons enOUGh to 

be hammered into moist soil~ ~he~e are t~rGa methods for their 

collection: 

- One is si~ply to offer tho in various villages rations of food 

fer a certain quantity of pickets., T:lis is quick and easy, but there 

is the possibility that they '"i:'l c~t down entire trees. 
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- A second method is to fo=m teams of workers for the pruning of trees 

under a controlled process. The pruninSs '110uld provide the necessary 

pickets and, at the same ti~et improve the natural stand of tinber in 

the area. This would have the disadvar.ta5e of being costly and labor 

intensive. 

A third method, and possibly th,;} best, is to contrJ.ct t:1G :3:u therin~ of 

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

their tree plantations and cutting fire lines. 

Whicheve~ meihod, or combination of methods, is uBed, the collection of 

pickets should be one of the first operations to besin early. The 

collection should be~in no later than the first week of November. 

The treatment process is a3 follows: 

1) All potential picket material (strone and straisht pickets at least 

80 em lonG and 3 cm thick) are debarbed, cut to len0th, pointed and 

wrapped into bundles of 20. 

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

3) The dried bundles are plunsed into a heated solution of endrine ~~d 

crankcase oil, for 15 minutes. The endrino makes up 3% of t~le solutiQ!'lo 

4) The bundles are then stacked at the side of an access road in prg~aratio~ 

for their transportation to the fields. 

The following precautions are to be followed during treat~ent: 

1) Treatment is not to take plnce where wind or water can carry t~e 

solution to a body of water.' 

2) The solution is not to be left une;uarded. 

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

personnel are to be kept away. 

4) The nursery supervisor is to be present eac4 time endrine is used. The 

endrine is locked !3.way after work. 

5) The .treatin~ vessel is to be securely pos~tioned to avoid being tipped 

over. The vessel should !'lot be any higher than 60 em t and should be 

60 cm in diameter. (A 55 gallon drum cut into two parts would rr:aka t,,'lO 

perfect vessels). 

6) Open flame should be avoided. Charcoal should be used. 

7) The work area is to be 8pen and ventilated. 

~he shorter pickets will be used for stnkin~. This ~s n dry season activity 

a.r:d the Bround can be quite hard. The stakes and pickt.:ts are cut at a ratio 

of one to five. The stakes are treated first and transported to the village 

as soon as farmers inscribe themselves into the project. The stakes will he 

stored close to the tool shed ana individual farmers can collect th~m with 

the staking tools. 
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II.E.1 and 2 

P:-e-posi tioni:r..;, a.;::.d ?lantinrr-Cu t of t~e Ac?.cia 

1. The Tirni::.:r 

A tree, ~3 any li a shock period when it is 

ted into a ciiffer3nt soil. llthough the Acacia 

albida 1:2,S a relati7Gly fast-g:-o\\"ins tap root, it does take conEideraole 
.i 

time for this root to reach the permanent moisture table~ During the 

period of shock, adjustment and establishment, th~ root system requires 

an adequate suppJ.y of moist'lre .. 

In the Sa~s:, ther0 ~re s~nera six weeks ~ithin which rainfall is 

reliable a::.i adequateo gefore the ~iddle of July, heavy rains can be 

followed by · .... eaks of d.rought. After the end of Augu.st, the rains can 

quickly ceme to a halt, and the ~r~und would ~ry up before the roots 

hael had time to '.vell ~hus, July 15 is the tar~et date 

for the commencement of the pl~ntin£-out icn. All stock is pre-

positioned in the field O~~ week ~~ a~7~nC2t a~d all plantins is 

finishee iuring the first wee~ ~f Au~ust. 

Pre-posit~~ning be~ins in May ~1~n sub~is3ion of the pre-positioni~5 

reports and ~~ps. Each fie:~ s~~2=vi3~r co~piles a full list of the 

of seedlings required ~er area. =~a su;orvisors pay special attention 

to the possible effects of the rains upon the access roads. Those 

fields ."lith swamJ.:·y access ar2 ser"!e:i first or have special four-wheel 

c~ive vehicles reserved for see~~~H~ delivery. 

The seedlinGS themselves ars wall-watered and well-tended one week 

before pre-positioning besins. The empty pots are culled from the 

beds and the larGest stock is transported to an araa accessible for 

loadinG_ (It would be inconvenient, at this ti~e, to have a large 

number of small seedlings requiring arceial care or to have a large 

number of pots requirins root pruning). 

From the nursery, th~ pots are pre-positi0ned a field holdinG nursery. 

The time-frame for the tr~nSFortins of the pots is fixed by two factors: 

nursery for as lon1 as possible, while on the other, if the pots are 

n07ed too late, the rcsds are often flooded or a transport bottleneck 

dsyeloFs. 

- 29 -

II.E.1 and 2 

P:-e-Posi tioni:r..;, a;::.d. ?lant::'nrr-Cu t of t~e Ac?.cia 

1. The Tir.1i::.~ 

A tree, a3 any li a shock 'dhen it is 

ted into a ciiffer3ct soil. llthough the Acacia 

albid3. h2,s a r8l.J.ti~r.;ly fast-gro\\"ins tap root, it does take conEideraole 
.\ 

time for this root to reach the permanent moisture table~ During the 

period of shock, adjustment and establishment, thp. root system requires 

an adequate suppJ.y of moist'lre~ 

six weeks ~ithin which rainfall is 

reliable ani adequateo gefore the ~iddle of July, heavy rains can be 

followed by '..teaks of d.rought. After t!19 end of .\.ugu.st, the rains can 

quickly ccme to a halt, and the ~r~und would ~r7 up before the roots 

had had time to '.vell ~hus, Jaly 15 is the tar~et date 

for the commDncement of the tine-out operation. All stock is pre-

positioned in the field on~ week ~n aJ7anc2, and all plantins is 

finishee iuring the first wee~ ~f Aa~ust. 

Pre-positio~ing be~ins in May ~1~~ sub~ission of the pre-positioni~5 

reports a:-_1 ;;::::<ps. Each fie:::!. S'.I::.?.:"l:'3.')r co;::piles a full list of the 

of seedlings raqaireci ~er area. =~a 3~;orvisors pay special attention 

to the possible affects of tts ra:'ns ~pcn the access roads. Those 

fields with swampy access ara sarve1 first or have special four-wheel 

c~ive vehicles reserved for see~~~H~ delivery. 

The seedlinGs themselves ars wall-watered and well-tanded one week 

before pre-positioninG besins. The empty pots are culled from the 

beds and the larfest stock is tr3nsported to an aroa accessible for 

loadine_ (It would be inconvenient, at this tine, to have a large 

number of scali seedlings r~quiring arccial care or to have a large 

number of pots requirins root pru~ing). 

From the nursery, th~ pots are pre-positi0ned a field holdinG nursery. 

The time-frame for the tr3nsportins of the pots is fixed by two factors: 

nursery for as lon1 as possible, while on the other, if the pots are 

r:1o'led too l.!l te, the rc:::td.s are often flooded or a transport bot tleneck 

• 

- 29 -



The size and location of the field holdi~g nurseries are deter~ined by 

their accessibility to roads, ~roximity to plantin~ areas, and avail

ability of 'dater. The holdi::.,S Eurseries 'llith the greatest poter:tial 

for bei~g cut off are served first. ~ shady tree which is close to a 

natural catchment basin is the desired sFot D A small rain catch:~ent 

basin is dug t from which the seed.lings , .. .rill be \-10.. tered duri~;5 the 

holding period. Thorny branches are cut e..hd placed around the trees as 

protection. Generally, in the areas farthest away from the village, 

the farmers will have moved out t~ere to tend their fields 4 One of the 

participating farmers is assi8ned to tend the hol:iing nursery. 

The role of all field staff iuring this tixe-frame is to make periodic 

checks on the seedlings and the soil condition. He must concentrate on 

encouraging the farmers to be vieilant in cari~G for the holding nurseries 

and to work on preparing the planting sites. 

3. Planting-Out 

Planting-out operations besin ~ith tha iistritution of tools in mid

June. At the distribution meetinG, the field team demonstrates the 

proper method of preparing the plantinG site as wall ~s the ccrrect 

tree-planting prucedure. The far~ers ar~ tv understand that the tools 

are only on loan until they ha~e successf~lly c~~;latGd ~ one-year trial 

p&riod. In order to meet the standards require!, a mini~um survival 

rate is set; thus, the farmers are encouragei to follow proper and 

prudent procedures throu 0hout 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 foud rntions ~nd 

their tools. It is vital that the farmers understand that theresponsi

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

In preparing the plantins site, the farmer is encoura~ed to form a 

catchment basin at the site of each stake, ani then to diS the hole to 

the depth of the soil moisture. The hole is refilled with top soil. 

This preparatory step can make the difference bet~een a loss and the 

development of a large one-year old tree. (It is ~oted that the hole 

is not to be left open). 

When the rains show signs of being reliable, and when the soil moisture 

reaches the depth of two pot lengths, planting-out operations be?in. 

This is generally around the middle of July. If, 1~ any way, there is 
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not enough rain by the be5i!1..'1i~g of the 13.st ileek of July, pl::tr.tir...s

out oper3.ticns must begin in any case. ~~en seedlings are planted-out 

this late, a special ~rocedur9 i3 required. It is very time-ccnsuminG 

and should only ~e used when the nQr~al sch3ci~le cannet be f0110wei or 

when seedlings are re,laced in tte month of 3eptarnberd This te~hniaue 

is described after the description of normal p12.r.ting proceci'.lres. 

Tro.ns1)ort of Pots to Individual Fie11s: Althou5h it is best if the farmer 

transports his own seedlings to the field, it may prove necessary to hire 

local labor to transport the trees to the various fields by wheelbar~ow. 

If this is the case, two Den shcu1d be hired to operate e~~h wheelbarrow, 

one pushing and one pulling. As e~ch wheelbarrow has a capacity of 15-20 

pots, it is estimated that one wheo1barrcw ?er 1,000 pots should be 

available at this critical ti~e. There are of ~ourse other ~ethods to 

transport the pets which ~ay als~ be 

sirl carryin~ Acscia ~~~i~~ tree). 

P1antins Technique: A demanstrati~~ of the planting techniques will be 

done, in both group meetinss and C~ i~dividual farms, by t~e fiali 

supervisor, as soon as the ~crd has been Given to begin planting. The 

far~er will be instr~cted that: 

1) An area of 3.bout ()no~ sq'J.ars- r.:eter ~.)e c1~aned of 3.11 vecet2.tic:l 

(excepting the farmer's c~ops). 

2) A hole be d'..lG immediately tefore ~12ntinG to a depth of 1:~ ~ot le:lgths. 

Holes are r:ot to be pre-dug, as this results i.~ eV3pcration of soil 

coisture. Top soil is filled back into the hole until the hole is 

just over a pot length. 

3) A "cookie" is sliced fror:l the cottar:! of the pot, an::l. any e:q:osed or 

curled root sections are neatly pruned. 

4) Supporting the open bottor:! of the pot, th6 planter carefully places the 

pot into the hole in such a w~y that the collar of the plant is two 

centimeters below the level of the ground. (The collar is at the soil 

level of the pot). 

5) The hole is p3.rtia11y filled to sup~ort the pot, and the pot is sliced 

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

6) Soil is the~ carefully fil1ei in around the rot, as the bag is lifted 

off un to the collar. 

7) The leose soil is ther: 1I:1ee1ed in" to add sta':Ji1ity and e1i!!l~.r.ate air 

pockets. 
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II.E.4 and 5 

8) The stake is then replaced next to the tree. 

Great care should be taken to avoid disturbing the root network and to 

ensure that the tree is planted to the correct depth. One supervispr 

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. 

4. Emergency Plantin~ Technique 

When the rains have come late, or when dead trees are being replaced 

for one reason or another in September, or when a conscientious farmer 

desirea to ensure high take and good development, a special planting 

process can be used. It is both energy and time-consuming. If good 

norm~1 procedures are followed and if rainfall is normal, good take 

and devel~pment of the Acacia albida does not require the extra work of 

this process. 

The special process is as follows~ When the soil is dry or 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 soaking, is 

dug from t.he 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 a 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 sink to 

the bottom of the disturbed soil. 

5. Direct Seedin~ 

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

the Acacia albida. It is indigeno1ls to the Sahel, and it follows that 

~ost existing trees were ger~inated 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. 

Experience 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 thun the nursery stock which tends to produce more 

lateral roots. ~~rthermore, the cost of the nursery and the transplrulting 
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operation ','iould be greatly reduced by direct seeding, if the uro"por _ L_ 

method were found which would fit the policies of the projecto The major 

policy which would conflict with ~rcsant ~ethods of direct-seeding is the 

non-disruption of normal land-use patterns. The most successful, d~ectly

seeded Acacia species plantations, to dat~, have been in areas kept under 

strict control for a number of years and where cultivation and gl'azing 

is eli~in~ted from these areas. 

The ~ajor advantages that potted stock have over direct-Seeding are: 

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

see. 

2) The transplanting of th~ potted stock (if properly done) is a one-step 

operation, whereas the direct-seeding method requires subsequent visits 

for thi!1::1ing. 

3) The spacing in a potted stock plantation is ~ore even because of the 

one seedling to one stake practice. 

Correct seedi~g proced~res should be eX~Sberated the be8in~ing to e~sure 

maximucr take. The procedures can be si~plified later as certain steps 

prove themselves to be superfluous. A very socd procedure fer initial 

direct seedinG is as follows: 

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

2) Form a water catchment basin around the btake ir. such a way that all 

water drains toward the stake. 

3) Dig a hole 40 em deep with a soil auger or shovel and refill it with 

top soil. 

4) Stratify seeds using the alternate boiling-cooling or alternate soaking

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

5) Thin the plants back to the strongest t~o 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) Periodic ':leeding must be done to eliminate competition from pioneer 

grasses (or seed in a grain field) and an area of three ~eters should 

be cleared around the secu~~ .• o to protect it from fira. 
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II.F.1 

F. Post-?lantin~ O~eraticns 

It i3 hot e~vU~~ to si~ply plant the tree. In the Sa;lel, more than in 

other cli~atic areas of the wo~ld, there is a multitude of forces working 

against the survival of a tree. Some of the most noticeable are: 

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

by drought and damage from the farmer's hoe. The margin for success is 

smaller~ It is recognized that there will always be a certain percentage 

0: ~orto.li;;;-t a:"::01~g a~tificially regenerated seedlings, cut it is the 

~im of thi3 project to do all possible to combat these destructive 

elexents in order to attain the highest possible survival rate. The 

farmer, himself, cust realize that he is to manage and protect his trees 

for at least two years. 

1. The Clennin~ cr '3elea3in~'O~eration 

If the seedlings are not planted-out in millet fields which are 

systenatically cleaned of wili grasses, the trees must be released of 

competition from the grasses by weeding. A circle arou~i the seedling, 

four meters in iia~eter, is cleared of al: ~~~ual vegetation (except, 

of course, the grain crops), and a rain-water catch~ent basin is 

for~ed8 This o~eration is done as soon as the seedlings are planted-

out, and ~ust be systematically done throughout the wet season. 

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

i~mediate a~ea of the Acacia a10ida sapling. The final cleaning is 

done in all fields before the fields are burned; the fields are often 

burned immediately after the crop has been harvested, and every 

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

For the fielcis which are not cropped in t;r3.in, one pre-cleaninG migllt 

be done as soon as the wild grasses Ge~~inate in order that the site 

rec~ives the full benefit of the rainf3.ll. With the stake as the middle; 

a circle, 4 meters in dia~eter, is described, and a rain-water catch

ment is formed. However, the farmer should not be encouraged to clean 

his field enti~ely. From the standpoint of encouraging good soil 

conServation r-r~ctices, a 'dirty' fieli is the best field. Soil 

conservation techniques are explained in latter sections. 

- 34 -

II.F.1 

F. Post-?lantin~ O~eraticns 

It i3 hot e~vu~~ to si~ply pl~nt the tree. In the Sa;1el, more than in 

other cli~atic areas of the wo~ld, there is a multitude of forces working 

against the survival of a tree. Some of the most noticeable are: 

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

by drought and damage from the farmer's hoe. The margin for success is 

smaller~ It is r9cognized that there will always be a certain percenta~e 

of ~ortality a~o!!g artificially regenerated seedlings, ~ut it is the 

~im of thi3 project to do all possible to combat these destructive 

elexents in order to attain the highest possible survival rate. The 

farmer, himself, cust realize that he is to manage and protect his trees 

for at least two years. 

1. The Clenni~~ cr '3elea3in~tO~eration 

If the seedli~gs are not planted-out in millet fields whic~ are 

systenatically cleaned of wi11 grasses, the trees must be released of 

competition from the grasses by weeding. A circle arou~i the seedling, 

four meters in iia~eter, is cleared of al: an~ual vegetation (except, 

of course, the srain crops), and a rain-water catch~ent basin is 

for~ed8 This o~eration is done as soen as the s8edlings are planted-

out, and ~ust be systematically done throughout the wet season. 

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

immediate area of the Acacia a!bida sapling. The final cleaning is 

done in all fields before the fields are burned; the fields are often 

burned i~mediately after the crop has been harvested, and every 

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

For the fielcis which are not croFped in gr3.in, one pre-cleaninG migllt 

be done as soen as the wild grasses Ger~inate in order that the site 

rec~ives the full benefit of the rainf3.l1. With the stake as the ~iddle; 

a circle, 4 meters in dia~eter, is described, and a rain-water catch

ment is formed. However, the fnr~er should not be encouraged to clean 

his field entirely. From the standpoint of encouraging good soil 

conservation r-r~ctices, a 'dirty' fieli is the best field. Soil 

conservation techniques are explained in latter sections. 

- 34 -



II.F.2 

2 .. Fencins 

An important pre-requisite of managing stands of field trees in the 

Sahelian reeion is some form of protection for the young trees fro~ t:le 

browsing livestock. A fence of one kind or another is need~d. It is 

common practice to open fields to browsing animals i~mediataly aftar_the 

harvest in October or NOirember. Therefore\, the fence should be in place 

as soon as the harvest is in. 

Although there are several types of fencing which can be used, this project 

requires certain criteria ~n selecti~g 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 fenoing 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, bu~ the local farxars would complain when the paths to water 

wells or to mark~ts are broken. Furthermore, the manure of the 

animals is a well-appreciated commodity among farmers, for the fartiliza

tion of his grain fields. ~herefore, every tree, is separately fencad 1 

except in expsrimental or demonstratio~ plots. 

2) The Acac~a albida is not shade tolerant as a sapling. The fon~e, therefore. 

should be wide and low, if all other facters are equal. (Some pre

fabricated fences are not wid~ but they do not cast a very big shttciow). 

~) The fence should be re::lOvable or disposable, in order to allow th" 

farmer to <;::rop the land the following year or to clea.n thoroughly around 

the Acacia albida. 

4) The fence must be made mostly from local materials. If th81~ is to be a 

multiplier-effect resulting from the project, '",hereby othe:-r farr:~ers follow 

the examples of the partioipating farmers, imported ~aterials wnuld be a 

larBe obstacle .. 

5) ~ good fer..ce i::. tl:e Acacia albida project is r.0t ne~~""ssarily one which 

is designed to prevent access but one which de~arcat8s the safling and 

discourages trampling and browsing o 

6) Finally, and most importantly, the most difficult part of the fencing 

operation is hot the technical aspect. The kAY to successful l)rotection 

is the ~otivation of the farmer himself. He must accept th3 responsibility 

from the 'Tery and be encouraged to keep the initiative. 
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rhe types of fencing are 7uriatle 8 Here are several, with comments on 

the ~ras and cons of each: 

1) 3~sic t~orn fenc9: Thorns are traditional~y used in the fencin5 of farm

land and gardens. 1hGJ ~re sen~r~llJ goed for a year and are effective 

wh~n applied correctly. The disadvantage to thorns is their susceptibility' 

to termites~ the amount of work required to gather thorns for every 

field-tree, the high kindling point} and the timing. If the thorns are 

sprayed, termites are no proble~G The high kindling temperature of the 

larger thorn branches is more likely to scorch the seedling than a grass 

fire. Therefore, the cleani~g ~ust te thorough and wide enough to lessen th~ 

chance of the fence takinG fi~eG The far~ers must accept the re8pon6ibil~ty 

for erecti~5 the fences as soon ~3 possible after the harvest is in. 

~he thor~s are sup~orted by local pickets and cordo 30th the pickets and 

the cord are pre-treated with endri~e. The pickets are 80 cm high and 

3 em thick. Fou~ r~ckets are placei i~ a square around each sapling, 

185 m apart from one another. The cle3ri~6 should ce such that there is 

bare ground for at least one ~eter aro~nd the outside of the square. 

The stake used to mark the sapling is left close to the sapling to 

ccntinue mark ins it. The pi~kets are r;13.ced into the ground at plallti::!.g 

time as the ground is theL moist; after the rains have stopped, the 

ground bec~mes very harl and di~~ic~lt to ;e~etrate with a picketu The 

The pickets are placed at a slight angle away from the plant. The cord 

is wrapped around all four ~ickets at tNo-thirds the height of the shortest 

stake. Slender thorn tranches are laid against the cord and are then 

wrapped tightly with a second coil of cord. 

2) Millet Stalk Fence: This type of fence em~loys the same picket formaticn 

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

fencing material. This type of fencing will be used where thorny 

bushes are scarce. 

As millet stalks are readily attacked cy termites, these fences must be 

treated i~mediately with endrine. It is also possiole, and advisable, 

to use the Guerra sene~alensis bush for f2~cing matorial, in the same 

ma:'~"1er in "Thich the millet sta::ks are e:-:lI=lcyed, since it is terr.li te 

r·~3istant. 

3) Frefa~ricated Fences UsinR Locally-~vailable Materials: Several types 

of rrefabricated fences are possible. These could be nade of thin 

8ranches tied together with strips of aark or gr~sses, dried grasses 
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II.F.3 
woven together etc. The advantages of the pre-

fabricated fences ~re many: 

They can be made by the participating farmers during the slack period 

of December through March. The fence building would be a part of his 

obligation, a~d he would have to make 50 a month to maintairi the 

r~tion of food level. This would take pressure off the farmer dur~ng 

the harvest period and would also keep him interested and participating 

between the staking out of the fields. 

- Eliminate the chox'e of collecting thorny branches. 

Easy removal of fence for cleaning inside and fer renuir. 

- Timely placement of the fence after harvest. 

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

The unit would be treated with endrine twice each year. 

30 Insect Control 

The Acacia albida is prone to attack by caterpillars o Thi3 attack occurs 

during the months of September and October, and may continue throughout 

the year. While the insects may co~pletely defoliate the young seedling 

several tih.es before the end of the rainy season, there is no record in 

the project of the attack being directly responsible for the death of a 

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

On the other hand, there was a serious attack on Ac~cia ~lbida trees 

in the Zinder region of the Niger Republic 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 furtter attacks from Ni8er. In fact, 

foresters in Niger report normal seasonal attacks which make 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 

di3crimination and caution. A prophylactic treatment should be done in 

the nursery prior to pre-positioningo If attacks persist, treatments 

can be carried out in fallow fields as needed, or in millet fields after 

they are cleared of grain. These treat~Gnts are to be carried out by 

authorized personnel only. 

Termites are also a potential proole~. Ter~ites att~ck untreated fencing 

8ateri~~. In the nursery, they attack the plastic fots. The standard 

treatment fo~~ termites in the project is endrine, used at half the normal 
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II.F.4 

strengtha For treating pickets, it is mixed with oil (see picket 

treatment), In the field, it is sprayed onto the seedlings and fencing 

as soon as the crops are off the fiild. 

Endrine is a hi5h1y toxic poison. As in its use in the nursery and in 

the picket tr~atr.lent process, the field sprayings mus't be done under 

supervisiono 

4. The Sur"veillance Oneration 

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 responsibility 

of the FOI"eS"Cry Service field cadre and the village supervisors. They 

will carry out regular inspections of trees, as described below, and 

count the llumber of survivors. It should be noted that some trees which 

appear wilted a~d dead may, in fact, still have an active root system 

and be only ~emporarily dormant. One method to test whether or not a 

questior.ablc is alive is to scratch the base of the stem. If it is green 

under the bark1 the tree is still alive. 

During the cou:::-se of one year, there will be five forcal inspections,- and 

the result~ will be sent in report form to the central office. 

1) Fie.ld "l":::;.~--ou t survey: After the fields are staked out, an inspection 

wi:Ll be r.:::l.da of the lay-out of the farms. The number of pickets will 

be cou~~e~ and reported to the central office by the third week of 

MaY1 so ttat the positioning of pickets and pots may be properly 

controlled .. 

2) ~t i:1f~ cU~Te1.: Immodia tely after planting-out, a survey will be made 

of the trees planted. This should be finished before the third week of 

Au~s~" This i~spection is to ensure that the trees have been planted 

cor:::-cctly. 

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

in Septewber. As well as u control for proper releasing of trees, this 

survey ',...ould serve to ensure that the pickets are properly fixed in the 

ground and also control for insect infestation. 

4) Fenci!!o=.; surv~: The fourth survey will be made after the fences are 

const::-ucted. This survey will also serye for control of' the fire l.in.es 

around each tree, this being the tL~e of year for field fires. 
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strengthG For treating pickets, it is mixed with oil (see picket 
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as soon as the crops are off the fiild. 

Endrine is a highly toxic poison. As in its use in the nursery and in 

the picket tr~atr.lent process, the field sprayings mus't be done under 

supervision" 

4. The Sur"veillance Oneration 

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 

techniGians and supervisorso The field visits are the main responsibility 

of the FOI"eS"Cry Service field cadre and the village supervisors. They 

will carry out regular inspections of trees, as described below, and 

count thA llumber of survivors. It should be noted that some trees which 

appear wilted a~d dead may, in fact, still have an active root system 

and be only ~emporarily dormant. One method to test whether or not a 

questior.ablc is alive is to scratch the base of the stem. If it is green 
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5) Beatin~-up survey: The fifth survey will be made during the first and 

second weeks of April, and will be for the counti~g of mortalities 

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

5. The Replacement Operation (Beating-Up) 

Although it is recognized that the replacement of mortalities during the 

second and third year of planting is not accepted as practical si~vi

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 oe 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 50 or more healthy and protected trees after the second year. 

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

au Senegal - 1964) that with 10 - 20 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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III.A 

III. windbreaks and Village Wood Sources 

A. Needs for Village Wood Supply 

Woody perennials are an integral part of everyday rural life; 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. Perer~ials 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 L~ plants or evaporation of soil moisture. In order to 

best use his energy, man too needs relief from climatic extremes. 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 i averaging 70 0 F t body heat is passed by induction 

and relatively little ener~J is required. 

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

manure in the grain fields. The reason for this is the lack of wood 

wi thin walking distance of the village. The wood problem was solved .. 

traditionally by the periodic move~ent of the farmers from one planting 

si te to another. For a variety of reasons \.,rhich include the lack of new 

arable land or the need to keep children in school, farmers are staying 

longer or permanently in one place G Furthermore, the rural areas 

around the population centers supply the fuel and construction wood for 

the cities. ItJhile the commercialization of wood products strengthens 

the rur&l economy, very few provisions are being made to ensure a future 

sourc:e ot 'tlood. Thus, while the A~a albida tree aids the soil to 

retain fertility for longer periods of time, a farm<::r's access to wood 

products becomes a prime factor in his stabilization. 

To meet the above-mentioned needs , multi-purpose 'fli!ldbreaks and shel ter

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

nor~ally 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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III.B and C 

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 'tIood products without losing the 

windbreaking and shade benefits Q 

For the purpose of this project, and conven.ience of terminology, a she:.ter 

belt and a village firewood supply will be considered the same, and will be 

referred to as village wood sources. 

B. Site Selection 

Villages have generally been the b&sic unit for village wood plantations. 

However, individual farmers will be encou=aged to participate L~ 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 

economy. 

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 yroject on their responsiveness to the planting of 

windbreaks a.nd 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 t!lis time, candidates will 

be signed up for ·,.,indbreaks, and sites will be selected for communal 

or individual plantings. 

c. Field Operations 

I~ediately 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 ',oIindbreak, two to four rows of stakes will be spaced 

at 4 meter distances on the windward side. 

b) Village l;'irew<')od 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 :.'ather than every 10 meters. 
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All sites fc~ the planting of wind breaks t,::.d village firet .... ood sources 

will be selected. and staked out by the 4th ',,,eek of Februar;r. The 

villagers are then told that the trees will be delivered the first two 

,'leeks of July. The field technician .... 'ill send to the head office, by the 

secend week of flareh, a complete list of candidatas for the windbreaks, a 

:ist of t~ll 3i'tes for the planting of 'fillage fire'tlood sources, and the 

requested number of trees needed for planting these. 

Plantins! Based upon the list provided by the field supervisor in Harch, 

the trees will be transported to their respective areas during the first 

and second ,'le'3ks of July. They ''''ill be deposi ~ed under a 13.rge tree, a!!d 

one ~erson will be put in charge of watering then and keepi~g the goats 

away until the trees are planted-out. 

Although the pri~e planting time is at the beginning of the rainy season 

and would, therefore, correspond to the prime planting ti~e of the Acacia 

altitia, tte plantin~ of the ~eems or other species should in no way delay 

the pl~r.ting of the Acacia albida trees. The Acaci~ albida is the priority 

tree. Planting will follow the same procedures as t~ose for the ~cacia 

~lbida. 

Releasir..:::: BetWeen the third ·' .... esk of AUSJ.st and the second week of September, 

a circle with a diameter of 4 meters should be c:eaned of vegetation 

around each tree. Cultivation ani catch~ent basin formation will be done 

at the same time. 

Leaf Strinr-ing or P~J.ninr.: Along with the releasing operations, the large 

leafed trees will be 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 

tnken 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. Not only does prudent and correct pruning im::>rove a stand, but 

it demonstrates the benefits of year-round manasement to the farmers. 

Pruning shears are provided to field supervisors. 

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

bJ individual fencing as described for th\il Acaci~ alb ida fencing. O~9 

additional type, fencing ~ade fro~ mud bricks, m~J be used. Villase fire

wood sources, planted in larger stands, may best be protected by perimeter 

fencing. This technique must be used taking local land-use patterns into 

account. 
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III.D 

Guarding: 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. 

D. Tree Suecies for Windbreaks and Wood Stands 

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

plantations. It is fast growing, and the farmers know it to be a good 

shade tree. The older growth wood is good firewood and the younger wood can 

be used for ~indling (even though it smokes when green). The leaves provide 

a forage thclC is often preferred over annuals. 

This is an exotic species native to India. It was introduced to 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 be~ome a, more effective source of 

raw material through mUlti-use. 

The sequence of nursery work for the ~ is the same as that for the Acacia 

albida. The time frame and the seed stor~ge and preparation are different. 

Neems can be transplanted bare-rooted or in pots u 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 seeding. 

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-positioned 

to the fields or field nurseries as conditions dictate. In transporting the 

seedlings from the Central Nursery, consideration must be taken into acc~unt 

that a possible transport bottleneck can occur because of the long 

distances which the seedlings must travel. 

Dalbergia Sissoo: This species is not seen as often as the~. 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 Dalber~ia 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 off 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 

ta~in as well as of quality wood. 
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IV.A 

IV. Live Fencing - Defl)ction Barriers 

A. The Need for Fencin~ in the Sahel 

Land-use control is a rare thing in the Sahel. The right of the 

farmer t,o 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 animals. 

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 than to pr8vent them from entering completely. 

In most cases the animals are guarded by a herder, and the barrier 

complements his vigilance. 

During the dry season, the gardens are enclosed in some form of 

fence. Again, this is generally a thorny barrier. Imported 

materials are too expensive to be covered by profits from the sma~ 

enterprise of a rural garden. 

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 norm~l dry season patterns of usage. (See appendix on results of 

land-use control). There are many socia-economic problems to be 

faced when disrupting traditional land-use patterns in this fashion. 

However, 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 itself. 

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 thorns 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 li'le plants ''''ill be partially protected from grazing 

animals by the dead fencing. 
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IV.B 
B. The Soecies: 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 information on the species which can be 

used, but even this generally reliable source is weak because of the 

paucity of live fences in the Sahel. 

Commiohora africana: The strongest argument for the Commiohora africana 

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

traditional live-fencing. Its biggest drawback is its scarcity. 

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 t 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 allowed 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 ComrniTIhora 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 required 

to procure the requisite number of cuttings. Since it is spaced at about 

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

Balanites aeSJptica and Ziziuhus snecies : These species have potential 

as a live-fencing plant; however, they are rarely, if ever, traditionally 

used as such. 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 good 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 ~ood is valued for tool handles. 

The planting of the seed is quite easyc 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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IV.B 
B. The Soecies: Uses and Establishment 
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IV.e 
The seeds are treated with HeH (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 ger~ination, the sapling~ must 

be released from competition of weeds, and must be protected from anima1s. 

Prosonis juliflora: This is imported from North America and Mexico 

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

Prosonis juliflora in the Sahel and it appears to be a hardy species. 

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

and is potentially a nitrogan-fixer. 

~. Site Selection and Establishment of Live-Fencing 

A reliable method of choosing a site is to look for the presence of an 

existing dead thorn fence e The farmer is then asked if he would lL~e to 

establish a live fence. If the farmer indicates such a desire, he is 

provided with the basic stock and instructions. If the fencing is to be 

directly seeded, the farmer prepares the ground as described in section B. 

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

cuttings in May and June, digs a hole oue third the length of the cutting, 

and plants it. For all plantings and seedings, the f~'mer should mark 

the line with a series of stakes. 
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v .. ..ri. 

v. Personnel Olnc. .\d.::inistration: T,!'le Deli"erv System 

Developme~t projects require a strong delivery system as well as 

sound teehLiques.. New tech."'l';(~ues must be demonstrated to the farmer 

in his o,."n en."ironment if they are to be effective.. New technology 

often requires naterials such as nevI seed varieties t fertilizers and 

insectil1ides "'ihich !:lust be imported", Thus t whi!'e 1lery modern technology 

is generally a~preciated for its potential, its noticeable absence in 

the Sahel is because of the capital required in both time and !!laney 

to ef~ectively implement the new methods. 

T~e ~caeia albida project employs very simple techniques, and uses 

resources which are available locally and familiar to the farmer~ 

Lihareby the t:L-::0-la:; bebreen pla..'1ting and pay-out r:.ay be several years 

in the case of some component~ of the project (the Acacia albiia tree 

itself will not bGar r·cr.-:E'.rkable influence for 10 years) t the e:dension 

cadre is trained and deployed quickly, and a multiplier-effect ca~ be 

quickly realiZ9d. 

Thus, e70n thoug~ this develop~ent project is based u~on peren~ialB 

'dhieh nor:::lall;:l ShO'tl l~ss dra::1atic chan:~es than annuals, the techniques 

are easily replicated, a~d the returns i~crease geometrically with 

very little ~ana6ement, 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 or. a wide scale. It can be 

pointed out that the time lag between the conception and implementation 

of forestry resource ma~agement in the United States was fifty years. 

(Management concepts 'r/ere ir.elud.ed in forestry plans before 1900, but 

the actual widespread implementation of canagement plans did not occur 

until the 1950s).. In shortt the establishment of useful species in a 

multi-purpose land ~anagement scheme offers a solution that is workable 

en a lar39 scale, and this scheme is i~mGdiately oper3tional. 
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B. 

V.B 

1)Far~ers: Ihe far~er is the direct beneficiary of the program as the 

trees will be pla~tad on his land. The farner is also the chief i=ple

~9nter of t~e prosran as he executes all operations that take place 

basic stan:iard i:! terms 0: '.-Iork schedule and tree-survival rate. If 

he drops below this standard, he r~alizes that he is obliged to replace 

the dead treestlose food rations or drop himself from the project. In 

t~e case ttat he dro~s out of the ~roject, the farmer oust relinquish 

:.:'s t:)ols -:c another far::er. The ir..di7idual attention paid to each 

farner is expensive; however, it is necessary in order to encourage 

t~e 701ur..tary i~ple~entation of a concept l~ a faw short years. 

popu!ar advancement of natural resource ~anaGernent. 

The !arser is pri~arily responsible !O~: 

a) ~h3 fielJ lay-out; 

b) The ~re~arat~o:! of the ?lanting site; 

~la~tins of the trees; 

d) T~e releasing or cleani~g of the treesj 

) "'}, e J. •• e of his 

::1inirr:uC1 

~raf=Sj 

Eurvival r~ta by replaci~g ~ead stocko 

2) Laoor: This project requirRs a sustni~ed l~bor force to ensure s~ooth 

imple~entation. Laborers are for the foll0'.1i;r;.g operations: 

a) Nursery operation (,,/hich r..ay include picket preparation and treatment ~ 

b) Guardi!1g the food and tool ,·i3.rehouses j 

c) Transport activities; 

d) Treatment activitie~; 

e) Village wood stands (this is generally done co~pletely as a food for 

~ork 3.ctivity whereby the village is allocated an amount of food 

for the planting and m3.nagem~nt of t~e trees). 

3) Field Sunervisor (Surveillant): The field supervisors ~ill, in most 

cases, be ecployees of the Chadian Forestry Service. They will be in 

direct and continual contact with the participating farners in order to 

ensure that operations &re executed properly and on a ti~ely basis. 

~heir j~b is ~ct to f~rce the farmer to perf8r~t but rather to encourage 

ar.d instract.. ':'heir responsibilities include the follO'.-ling~ 
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a) Demonstrate and supervise the staking out of fields, and report on 

completed fields; 

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

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

location of fields, number cf stakes in each field, and best possible 

location to pre-!,osi tion ?ots. :~:i.s report ;-lill include a rough map 

of the area ,:md vlill be su'-'mitt2d no later than the third ',-leek of Ylay_ 

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

e) Demonstrate and supervise the correct planting of tha trees. Report 

nu~ber of trees planted by each far~er; 

f) Derr.or..st::-ate ar.~, s'..l.:?ervise th'2 ?~otection of bhe trees: · .... hich includea 

fence co:r:.struction, fire control, ana. releasing. 

g) Spray trees with insecticide when necessary; 

h) Periodic reportinG on the conditicn of the seedlings and countiL~ of 

losses; 

i) Direction and supervision of t~e l~yout, planting anj protection of 

live fe~cin5 and wind bre~k3; 

j) Control of laborer ti~e-she~ts and of oper~tions co~~letec oy t~e 

farmer for the distri~ution of food.(payment). 

k) Make food distributions; 

1) Animaticn and training of farners e 

4) Field Technician (Fr~~ose): The field tec~illicians will be employees of 

the Chadian Forestry Sp,rvice, and in accor1nnce with the organization of 

the Forestry Service, they will be the direct supe~iors of the field 

supervisors~ They are expected to perform and complement many of the 

responsibilities of the field supervisors, especially 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; 

c) Direct and supervise the layout, construction, and ~peration of the 

nurseries; 

d) Locate nnd direct collection of PJtting soil; 

e) Initiate collection of seeds; 

f) Time per~itting, assist the field supervisors with the report recrc-ired 

for pre-positioning of ~ots. The field technician, beins a technician, 

may have more experience in rudi~entary mapping; 
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g) Along with the field .supervisc:-, je~o;:J..str3.te -3.::1d superviae the planting 

of the trees. For this 0~er&t~0~, a:1 0t~ers ~ill be postponed, and 

everyone in the prosrac ~ill devote their ti~e to plEnting; 

h) Reporting on trees t -e c: ; 
i) Direct a::1d supervise the prots~~i~n of the trees, and survey and!eport 

on the condition and the survival rate of the planted trees; 

j) Keep labor time-sheets for paycentsj 

k) Make food distributions a~i ke~~ inventory of foodmd tools; 

1) ~ni~ation a~d training o~ far=er. 

5) Technical Officer Clci.join~ :;;,::c::~:'::UG): :;:~e Technical Officer, or Forestry 

Engineer, is an employee of t~e C~a:i~n Fcrestry Service and is, by the 

Forestry Service definition., sU:;)2rior i::1 rank to the field techr:ician and 

the field supervisor. His pri~ar1 res~onsibility will be one of training, 

technical coetrol, ccordinatio~ of o;era~io~s, direction of operations, 

.~=s. Ee will also te responsible ~or 

the direct supervision and i=ple~2nta~ion of operations with the farmers 

and laborers, where the field tac~~ioian and field superviseI' is net able 

to complete the task. Eis c~e:!'a tic::.s responsibility 'dill include: 

a) Official visit to 

solioit support; 

b) Make initial village visit, . . . 
'=i~":'2 3~ ~o~na~r&s to survey res~onse, ar:a. 

physically survey tte area fer i~s appropriateness for plantinga Report 

results to the central office; 

c) Make selection of candidates. Demonstrate and monitor the staking-out 

operations. Collect and c0ll~te reporting on field lay-cut completion. 

Submit names of farmers ~nd total number of stakes to the central 

office; 

d) Select and negotiatebhe cc:tract for the nursery site location; 

e) Direct the layout and co~st~~ctio~ of the nursery; 

f) Training, instructior., sccrdi::'2, ticn and monitoring of nursery operations; 

g) Initiate aed coordir.ate the collection of seeds; 

h) Coo~din.ation of the fre-pcsit of 

i) Demonstrate, supervise and coordinate the planting of tho trees. As with 

the field technician, the technical officer will be eXFected to be 

directly involvei with t~~ rlan~inc operation as this is suoh a vit31 

and intense operation. Collation and submission to head office of 

reports on trees planted; 
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v.C 
j) Demonstration, supervisiGn, cocrdination and monitori~5 of the protection 

of the trees a Receive, coll~te and submit to head office, the field 

reports on the survival S;G~U3 of the trees; 

k) Select the sites and supervise 

wood stands (village forests). 

planted; 

tae layout and plQnti.!15 ':Jf village fire- • 

Report the locations and numbe~- of trees 

1) Moniter the live fencing operations, and report the locations to head 

office; 

:n) Ceor !"~; l""'''''' '-_ .... """"'\.. - food ~iEtribution an~ warehouse mana;ecent; 

:n) Liaison with GO'Tar!l.rnent ministries; 

0) Animation and training of the farmer. 

6) The CARE-Chad Role: CARE-Chad participates iirectly, ~n cooperation with 

the Chadian Forestry Service, in all aspects of the ?roject, including 

the supervision and inplementatior. of field activi'Jies. F'.4rtner::lore, 

the CARE-Chad forestry technicians he.ve an iwportant :::-ole in passi~g on 

their knowledge to Forestry Service Personnel. A5 in a~y internatic~al 

effort, CARE-Chad personnel ;;an contrioute ne'l! ideas and techniques. On 

the other hand, CARE is very e.':lare of the G):pertise a!1d 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. 

c:. The Farmer Incentive Comnonent 

For most farmers in the world, the establishment of perennials on their 

farmland for long-ranBe 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. As previously stated, the 

goal of this project is to gain widespread advancement of resource manage

ment in a few years, whereas the same prncess has taken over half a century 

in the United States. To accomplish this, the project must possess some 

dynamic components, some short ter~ pay-outs, and incentives thut hold the 

a ttention of the farmer durinG the establisr~'Ilnet of the perennials .. 
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farmland for long-ranBe 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 enersy is precious. As previously stated, the 

goal of this project is 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 accomplish this, the project must possess some 

dynamic components, some short ter~ ?ay-outs, ~nd incentives thut hold the 

a ttention of the farmer durinG the establisr~'Ilnet of the perennials .. 
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1J.D 
These incentives will include: 

Tools; The tools are top quality hand tools which are eas:'er to hanile 

and which hold a better edge than the tools currently used by the farmer. 

They will not only lessen his tree-planting work new, bu~ will also 

facilitate his normal agricultural activities. 

These tools will be given tu each farmer on a loan basis at the bee=nning 

of operations. At th~ completion of the operation and upon ~eeting the 

required standards, the farmer is told that the tools are his to keep 

and use for follm'l-up protection activities. For t:lose '..tho de not complete 

the opera ti-ons sUl:lessfully, the tools will be co::'L::vtcd 21.::-",:i the faroer 

dropped from the program. 

!'.£££: Thp. work involved in the Fls.::tins and prot0cti::g of the trees is 

physically very demandi::6 • ani it falls at the peak c: t::e farmer's nortlal 

agricultural activities. Alse I at this time, his food reserves are quite 

low and his energy requirement.::: are high. To off['~;Jt the3e extra nutritional 

and energy requirements, food is Given to each fa~ffier who ;~rticipetes in 

the program. 

It should always be emphasized that the tools ~,:J.d food :J.re (;i van by CARE 

as assistance to the farmer to i:nplement the prog:::,::t..':1 for his own benefit .. 

D. Field Report Schedule 

Monthly or periodically written reports will be submitted by the field 

technicians and supervisors. These reports will fall into two categories: 

Progress Reporting and Request Reporting. 

a) Pro~ress Renortin~: This re90rting is to e,sure the central office of 

the timely implementation of the pr06ra~, to advise of problems, give 

advance notice for vehicle control, and provide necessary information 

for the records. Also a reb1.llar reportir..g sched'C.le will help the 

field personnel fo11o\'/ an ors:tnized and regular 'dork schedule. The 

form for this type of reporti~g will be a si~plc list of the farmers, 

on which columns may be marked for necessary information. (For an 

example of this list, refer to the Eougoumene sa.:nple copy in section VII)., 

The various progress reports are: 

Acacia albida Plantation Field Layout and Candidate Selection: This 

initial report will be subrr:itted to the control office as the field;; are 

laid-out. This will constitute a. list of the names of participating 
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farmers, .. "ho haye termine.ted the field lay-out Vlork and. v/ho have received 

their monthly ration~ 

Pre-uositionin~ Reoort: By the submission of t~e ~ay rGport, a comDlete 
~~~~~~~~~~~- -
list of the farr.1ers, the number of stakes each r~:lS i.:: place; and the 

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

As this list will be used for pre-positioni~g the pots and picke~si it 

,,;rill be accor.;pani.ed by a map of the are::1.~ indicati~5' the ::lost conyenient 

drop-off peJints" re;ort may te cocpleted over seve~al couths as 

farmers fi!:is21 lay· .. out \>Iork but the :inal ~l::1d co!:::::lete :t:'c-;:':'O!~t r.i:1st be 

submitted in May? 

Windbrea!~ and. V~.::.la;::e Fi=e\'lcod Sour~es Site ~oce,tin!ls~ By :·i2.rch'l a report 
.......... > ___ _'~M ..... ~~ •. ~_ .. 

will be submitted indicating the leJca tion3 of fat".lr"J fi:i~1d tre:J:cs a::;.d 

village firewood stands. This report will SC=7e ~o dirc~~ ~ree despatching 

at the vro~er time~ 

Live-Fe?~ir..iL .. §.ite Sa'laotion ar.d De!':1arcation: By the second ',','oak of April, 

a report will be submitted indicating the sites chosan fo~ li7e-fencing 

and deflecticn barriers. 

Pla:ntin~~<?'~~S2E Renorts: By the third f.-leek of t\.Ub-:.l3-:, or as soon 

as planting ~s over, a report will be subcitted indic~~i~J the total 

number of GreeD planted in all fields.. This repor',; w::"ll ~':".;30 indicate 

which field3 are in fallow and which are Grain fields c 

Releasinf P.eport ~ By the fourth week of September, a :·oport will be 

subrnitte~ indicating the fields which have been properly released Q This 

report will also advise on the need for insect controlo 

Fencing=RE?OE1; Tht.s report '.'lill be subr.d.tted i::1:ne:li.:xt01y after fencing, 

but no later than the second week of December, as we:l ~s indicating the 

completion of th& fencing, it will also reFort on fire controlQ 

Beatins::lG") P.8oort: By the second week of April of the following year, a 

list of the mortalities will be submitted in orde~ t~~~ trees cay be 

delivered for replBntingo 

Tool Di::1";=i·.;u-:~.O:l. Renort: A. ;:;eport will be 51.:.0::11,,;,,;;(;,;:: .:;..':";:;r 3::,~h tool 

distribu tio::lo; usinS the "fiche des ou tilsll (see sec ~ioY4 '!II. for exu.mple) • 
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b) Request P.enorti~~: A complete list of needs will be sent to the central 

office in the for::::! of one report, on Saturday of each week. Ho more 

than one request report will be sent per week. This report will co~tain: 

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

and ',vill either be prepared or approved by the food controller for the 

area. On the reverse side, the blaa~ side, of the for~, the existing 

stock in the 'fiG-rehouse 'Ifill be no""ted. 

Vehicle :rteauest: The use of a truck for any purpose !"elated to the pro€r:::.~ 

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

For ihis, the vehicla request form 'llill be used (sA.~ple copy in section VII) .. 

Purchase Reauest: All purchase requests will be r::Jade at least one ·..,reek 

in aivance and will be made using the Pu!"chase Request ~orx (see section 

VII for sample copy)~ 
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VI. ACACIA\. ALBIDd ?HOJECT - Tool and Haterial Reauirements 

Tool er Material 
Operation Reauired 

Site Pre~aration Iron Rods (Rebar) 

Nursery 

Hatchets 

Cord (rope) 

\'lheelbarrows 

stakes 

Pickets 

Barrels (empty) 

Engine (pump) 

Tubing (plastic) 

Barbed \oJire 

Fence Posts 

Gasolin.;;) 

Roes 

Files 

Knives 

Hachettes 

Measuring tape 

Pruning shears 

Picks 

Rakes 

Shovels 

Hatchets 

'.-Iaterinl! cans 

Shade mats 

Powder spray cans 

HCH 

Burlap sacks 

Seeds 

Specifications 

1m :r: 4cm 

100 m 

30cm.x4c!11 '.Vood. 

1.2000 x 4cr:l 
treated wood 

200 liter 

3/2 R.P. 

50 mm 

Male Ranier 20. 

30 em 

50 m 

Local grass 
1.20m wide 

Acacia alb~da 
~reem 

VI. 

Requirenent 
ner Unit 

1 per 100 m 
live-fencinG 

1 per farmer 

1 per 40 ha 
plantation 

1 per 25 ha 
plantation 

1 per tree 

1 per meter 
li "le-f enc in.s 

5 per 10,000 pots 

1 per nursery 

100m 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 

25/10,000 trees 

6 per pot 

VI. ACACIA ALBIl).ri. ?HOJECT - Tool and Haterial Reauirements 

Tool cr Material 
Operation Reauired 

Site Pre~aration Iron 20ds (Rebar) 

Nursery 

Hatchets 

Cord (rope) 

\'lheelbarrows 

stakes 

Pickets 

Barrels (empty) 

Engine (pump) 

Tubing (plastic) 

Barbed \-lire 

Fence Posts 

Gasolin.;;) 

Roes 

Files 

Knives 

Hachettes 

Measuring tape 

Pruning shears 

Picks 

Rakes 

Shovels 

Hatchets 

Haterin3 cans 

Shade mats 

Powder spray cans 

HCH 

Burlap sacks 
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Specifications 

1m :r: 4cm 

100 m 

30c~.x4c:n '.'Iood. 

1.20cl!J x 4cr:l 
treated wood 

200 liter 

3/2 R.P. 

50 mm 

Male Ranier 20. 

30 em 

50 m 

Local grass 
1.20m wide 

A.cacia alb~da 
~Ieem 

VI. 

Requirer.1ent 
ner Unit 

1 per 100 Til 

live-fencinG 

1 per farmer 

1 per 40 ha 
plantation 

1 per 25 ha 
plantation 

1 per tree 

1 per meter 
li "le-f enc in.s 

5 per 10,000 pots 

1 per nursery 

100m 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 

25/10,000 trees 

6 per pot 



Operation 
--------~--------

.Pre-positio~ing, 

and Pl.an~ 

rteq~tirement. 
~oo~ cr Material 

Pots (plastic) 

"r~.: i ~ 
•. L... ............. ;..,J 

l(nives 

llUCllettes 

Shoyels 

Seeds 

Glo'r8s 

Hoe 

Iron rods 

Powder Hand Pump 

3pr~yer(I~secticide) 

Ra}:·:;:s 

Pickets 

Picket Collection Bow s~w 

Loppir..g shears 

Hatchets 

Hc,chettes 

Files 

Endrine 

Crankcase oil 

:2'lr:rels (empty) 
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Snecifications 

30cm x 20cm x 
6 r.lioron 

Ziziphus 
Ealanit.::s 

20m market 

'i:!.e9..vj Duty 

1m :-: 1m or 

40 kg sacks 

Eack pack 

cord 

2CFu 

55 liter drum 

1.20m x 4cm 

30 em 

55 li ter dr~::l 

200 liter 

Requiror.:ent 
'Oer U!1it 

1 per tree 

1 per f2...!·~l.er 

1 r: er ;:a.l~rne~ 

1 ?,':)r f,:-~~"':,.e~'"' 

2 per 1,COO pots 

1 per 1,OCO pots 

1 per ,. .J;~~GS .... 

1 per !'al':!l 21." 

1 per far:n.::::." 

1 per 10 h~ctares 

80 kS/10,OCO ~rees 

1 per 50 nectarGS 

1 drurr../10~OOO t:r.-ees 

1 per f·s.r~.13= 

4 per tree 

20/100,000 pickets 

10/100,000 pickets 

20/100,000 pickets 

20/100,000 pickets 

50/100 t OOO pickets 

66 llters/100,COO 

4,000 ::',,/10:),000 

16/100~OCO pickets 

Operation 
--------~--------

.Pre .... positio~ing, 

and P:I.an~ 

rteq~tirement. 
~oo~ cr Material 

Pets (plastic) 

'or"",':' ~ 
•. L... ............. ;...:} 

l(r .. ives 

liuc:l1ettes 

Snoyels 

Seeds 

C11o'r8S 

Hoe 

Iron rods 

Powder Hand Pump 

3pr~yer(I~secticide) 

Ra}:·:;:s 

Pickets 

Picket Collection Bow 3~W 

Loppir..g shears 

Hatchets 

Hc,chettes 

Files 

Endrine 

Crankcase oil 

:2'lr:rels (empty) 
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30cm x 20cm x 
6 r.lioron 

Ziziph'..ts 
Ealanit.::s 

20m market 

I!.e3.YY Duty 

1m :-: 1m or 

40 kg sacks 

Eack p3ck 
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30 em 
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200 liter 

Requirer.:ent 
'Oer U!1it 

1 per tree 

1 :per f.J..!·~l.er 

1 Fer ;:a.l"'rne~ 
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2 pCI' 1.000 pots 

1 per 1,OCO pots 
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Tool and Material 
OperaSion Reauirements 

Picket Collection Gloves 

Rope 

Vehicles 

l1isce11 aneous 

'dheelbarro\</s 

Truck Trips 

Land Rover 

Mobylettes 

Bicycles 

Locks 

Chains 

Snecificl1tior..s 

Heavy ;iuty 

i,!arket cord. 20m 
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Requirement 
ner Unit 

10/100,000 pickets 

500/100,000 piokets 

10/100,00~ pickets 

1/1,000 pickets 

2 per year 

10 per year 

30 per year 

1 per food ·.vareh01.1S :: 

1 per food. \varehOUSE 

Tool and Material 
Opera~ion Reauirements 

Picket Collection Gloves 

Rope 

Vehicles 

Hiscellaneous 

'dheelbarro1,o/s 

Truck Trips 

Land Rover 

Mobylettes 

Bicycles 

Locks 

Chains 

Snecifico.tior..s 

Heavy duty 

i,!arket cori 20m 
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Requirement 
'Oer Unit 

10/100,000 pickets 

500/100,000 pickets 

10/100,00~ pickets 

1/1,000 pickets 

2 per year 

10 per year 

30 per year 

1 per food ·..,rareh01.1S :: 

1 per food. warehousE 



VII. 

VII. For~s and C~~ 

Form used i~ the project are the following: 

1) '<iuestionn3.i~e (EnquQte)! r~::"G for::! is used to survey tr.3 

respor.siveness of an area fer the prosram. T~is questionnaire 

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

2) Food Distribution Form (Fiche de Vivres): This form is used for 

the distribution of food. 

3) ~ l~' ~ 'b +. ~ (~. b 4 0 t'l) Th' f . ~'ll d . • 00 u13~r1 Uy10n torm t1C.B ~e u 1 s: .13 orm 15 k~ e 1n 

as tools Q~C given to th~ fa~~or. 

4) Control Sheet: This form is naed to control the activities of an 

arSff up throuGh planting and the d:"stribution of toolso 

5) List of Far~ers (Liste de Cultivateurs): This is a sample copy 

of tho general reporting f~rm on far~~rs for all activities. 

Colur:r.s may be drawn in as requi::,ed fer the recor::'in5 of 0D.ch 

operation" 

6) Service Contract (Contrat du Sar'rice): This forr.; '",ill ce used for the 

rental of warehouses, vehicles, etc., where necessary_ It will 

also be used for the contracting of special services such as 

buildins a well or fance, etc. 

7) Purchase Request Form (For:::ule Pour 1 ' .. \.che,t des 1.J:::.rchandisas): 

This form will be us~d for all purchase requestso 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 CrirtE Director. 

8) Vehicle Request Form (Formule pour l'utilisation des Vehicules): 

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 C~rtE field representative. 

9) Food Inventory Form (Registre de l'Inventaire): This for~ will 

be used for recording the amount of food available at each 

warehouse and will be the responsibility of the food control man. 
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10) ~D.Bplacement des f!obylottes et de Velos": This is a memorandum for 

the control of project mobylettes and bicycles. 

11) 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. 

12) Short-term Work Contract (Contrat de Travail a Duree Det~rminee): 

This is used for c8~tracting ~asons, carpenters, etc. fer short

term projects or specific jobs. 

13) Participation Contract for the lcacia albida project (Contrat dtEngage

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

Service and the individual participating farmer and 3ets down the 

responsibilities and obligations of each party. 
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ENQUETE SUR LE PROJ.b'T DZ PIuUiT;lTION 

D' ACACIA .. \.LBIDb. =======:::=::.:====== 

Ncn '---------------------. 
Annee de naissance 

Lieu de naissance tribu 

Lieu de residence 

ZN'QUZTS 

1. Gombien de temps avez-vous vecu ici1 

20 Quelle est lq gra~deur de votre ch~~p da ~il? (e~ corda) 

3. Ge champ~vous appartient-il? 

4. Votre pere est-il (etait-il) cultivateur? 

5. Quelle sorte de ~il cultivez-vous? 

Form 1 

6. Gultivez-vous d'autres cultures? (oui o~ nor.) _________ Quelles sont cas 

autres cultures? 

7. Est-ce que vous connaissez cet arbre (en indiquant l'albida)? 

8 .. Dans votre vie, quel l'81e jouent les Ac~cill albidEl. ? 

9. Sont-ils trouves petits et proteges? (Compllrez-les ~ d'autres e3peces 

eXistantes) 

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

11. Ont-ils d'inconvenient pour les cultures? Quel est cet inconvenient? 

120 En leur fournissant les matiriels, accep~ent-ils d'&lever les plantas en 

pepiniere, de les planter dans les champs et de les proteger jusqu1a oe 

qulils devicnnent grands? 
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New 

ENQUETE SUR LE PROJ.b"T m:: PIuUiT;lTION 

D'AGACIA .. \.LBID.i'.. =======:::=::.:====== 

------------------_._. 
Annee de naissance 

Lieu de naissance tribu 

Lieu de residence 

ZNQUZTS 

1. Gombien de temps avez-vous vecu ici? 

Form 1 

20 Quelle est lq gra~deur de votre ch~~p da ~il? (e~ coria) 

3. Ce champ~vous appartient-il? 

4. Votre pere est-il (etait-il) cultivateur? 

5. Quelle sorte de ~il cultivez-vous? 

6. GultivBz-vous dfautres cultures? (cui ou non) 

autres cultures? 
----- Quelles sont ces 

7. Est-ce que vous connaissez cet arbre (en iniiquant l'albida)? 

8 .. Dans votre vie, quel l'81e jouent les Acacin albidn ? 

9. Sont-ils trouves petits at proteges? (Gcnpnrez-les ~ ~rQutres e3peces 

eXistantes) 

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

11. Ont-ils d'inconvenient pour les cultures? Quel est cet inconvenient? 

12~ En leur fournissant les matiriels, accap~Bnt-ils d'elever les plantas en 

pepiniere, de les planter dans les champs et de les proteger jusqu'a ce 

qulils devicnnent grands? 

•. 0/ t: .61 
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13. Arrive-t-il quelque fois qufun sr~nd ve~t ~b~tta ~ terre las pieds de mil? 

14. 8i oui, accepteriez-vous de planter quelques &rbres en l:;'g:les pou;:' emp@cher 

les deg.1ts du 'rent? 

15. Est-ce qu' il y a des deg~ts lars ·.ie passage des an-if-w.u::.:. d.omestiques dans 

les champs? 

16 .. Si oui, avez-vous trOU'f8 des :noyens pour e!":1:recce!" les Jes1ts d0s animaux? 

17. Quels sont ces moyens? 

.~ 62 -

13. Arrive-t-il quelque fois qu'un sr~nd ve~t ~batta a terre las pieds de mil? 

14. 8i oui, accepteriaz-vous de planter quelques &rbres en l~gnes pou~ empOcher 

les d&g~ts du vent? 

15. Est-ce qu' il y a des deg~ts lors ·.ie passage des anir.JD.ux. d.omestiques dans 

les champs? 

16 .. Si oui, avez-vous trou're des :noyens pour e!':1:recce:::o les J.eS:1":s d0s animaux? 

17. Quels sont ces moyens? 

.~ 62 -



Non de In personne: 
Vi-.reL '..:.i. .. :~:;):.:'_;l2.,..'S (pou:: partici-
;~tion ci~i~u~ 19 heures): 

--.---~,~-,-~-----------

- --_._-----_.-----._--, 

--~-~-----.-------------------------
===================:-::============.::.:.:========::::::..::-:-::::=====:..:::::"::'''::==!';':.:.:=-===-:-::=============== 

---.---------------,-~--.-.-

Je certifie que cette personn~ a 
comp~ete Ie m:'ni::1.::n 1e 2) :10UrC5 .. 

Signature at Cachet 

Nom de In personne 

[~~es Ea~~8E Cc~nl~t~9s 
~--.--.. ~~--.l--.----

-----.-..------------------------------

--.-----.-------~----.-----

Ja ce~tifia que jla~ requ les vivres 
. . '" ~ .. c :.~ . .; :: oJ ~,: ": ... ' .... :.; .s :::.:: , 

==============~~===~===========~=~=~============~==========~~==========~=~===== 

Date 
Signature 

Outils recus d l ':l.'::,ricu.lteu:.: 
Signature 
d t ;.Qricul tour 

20 12~ -------

5,, __________ ~ ______ "_~ __ 15~ ---.----.-
6. _________________________ __ -16 .. 

70 ______________________________ _ 1'7 
.( .. -~---~ 

8. 
19"0_'. ___ _ 

10* ______________ _ 20, 

----- ~.---- .... -,-... 
Si3nature d'un ]esJcns~blc ~2 la ~~fL-\~~~ dea E~ux at For~ts 

C,~rtZ-Ch.?,d 

PROG:r<.n~i CG:·IHUij 

Nor.J de In personne: 
Vi ... .r c f~ ,;.i. .. : ~:. \) {.:_ ~) 2.L~S 

;~tion ci~i~u~ 19 
(:)Ou:: ';).:trtici-
• re n :"",,,,)-

_1. \.4J.. .... l....J • 

--.---~,~-.-~-----------

- --_._-----_.-----._-_. 
--~-~-----.-----------------------

===================:-::============.::.:.:========::::::..::-:-::::=====:..:::::"::'''::==!';':.:.:=-===-:-::=============== 

---.---------------,-~--.-.-

Je certifie que cette pErson~~ a 
comp::!.ete Ie m:'ni::1.:::l 'le 25 :10U::;'C.::;" 

Signature at Cachet 

Nom de In personne 

[~tes E2~~8E Ccnnl~t~9s 
~--'--"~~--.l--'----

~---.------------~----------------

--.-----.-------~----.-----

Je ce~tifia que jla~ ::;,e~u las vivres 
. . '" ~ .. c :.~ . .; :: oJ ~,: ": ... ' .... :.; .s :::.:: , 

Vil:'2.gc 
==============~~===~===========~=~=~============~==========~~==========~=~===== 

Signature Signature 
Date Ou tils reGUS d I ,:l.'::,ricu.l b:?l!:'" d t :.Qricul tcur 

4 _____________________________ __ 
5 .. __________ ~ ______ "_~ __ 15~ ---.----.-
60 __________________________ __ '16. 
7~ ______________________________ _ 

1'7 
.( .. -~---~ 

8. 

19"0_' ••. __ 

"10* ______________ _ 20, 

._--- ~.---- .... -,-... 
Si3nature d'un ]esJcns~hlc ~2 la ~~fL_\~~~ dec E~ux at For~ts 

C,~rtZ-Ch.?,d 
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Fcrm 4 

N° 

-
I 

I 

I 
NOr:! 

I 
1 
! 

I ~ 

I I I 
I 

I 

I 



Noms des 
A£l:riculteurs 

01 Hahamat Abdnllah. 

02 '1ch:m;e::a Gana 

03 Kambete Dassou 

04 Dassou Yakaina 

05 Bnur:nye Sily 

06 Djana Dahaina 

07 Hithna Dahai 

08 Djor..a Dagdam 

09 Gaula Tchauinn 

10 Saulaukna Sounaye 

11 Hakassou Taukou 

12 Yaumr:lique Tchilaman 

13 Haunanga Ousna 

14 Hnissiny Habnassau 

15 Nguiside Tarrena 

16 Damma Dauman/? 

17 Baissama Tokou 

18 Toukou Yaarna 

19 Bellema Abdellah 

20 Ngassina Mounana 

21 Tchaitoumo Libitana 

22 ~argue Dihana 

23 Soubaurrou Danma 

24 Hindjer-a Togou 

25 Foulah Libitna 

26 Baydou Kane 

Projet Acacia albida 

Liste des Cultivateurs 

27 Raumissou Tchaukoussoa 

28 Yabarna Daruna 

Form 5,. 

Village de: Bougoun~ne 

'':'9 _.1 ......... __ ._ .. '.;..) ______________________________ ~_ 

30 N garlo Se ke 

... / ... 
- 65 -

Noms des 
Atl:riculteurs 

01 r4ahamat Abdnllah. 

02 ~cham::a Gana 

03 Kambete Dassou 

04 Dassou Yakainn 

05 Snur:nye Sily 

06 Djana Dahaina 

07 Hithna Dahai 

08 Djor..a Dagdarn 

09 Gaula Tchauinn 

10 Baulaukna Sounaye 

11 Hakassou Toukou 

12 Youmr:li q ue Tchilaman 

13 Haunanga Ousna 

14 Hnissiny Habnassou 

15 Nguiside Tnrrena 

16 Damma Doumon/? 

17 Baissama Tokou 

18 Toukou 'Yaoma 

19 Bellema Abdellah 

20 Ngassina Hounona 

21 Tchaitoumo Libltana 

22 ~argue Dihana 

23 Soubourrou Danma 

24 Hindjer-a Togou 

25 Foulah Libitna 

26 Baydou Kane 

Projet Acacia albida 

Liste des Cultivateurs 

27 Roumissou Tchoukoussoa 

28 Yl1barna Danma 

Form 5 .. 

Village de: Bougoun~ne 

'':'9 _.1 ......... __ ._ .. '.;..) ______________________________ ~_ 

30 Ngarlo Seke 

... / ... 
- 65 -



Noms des 
Agriculteurs 

31 Modoussere Laoussa 

32 Bourahou Sign 

33 B,:ttaum Dassou 

34 Tcaun:t Habourn 

35 Halynn ~1angan 

~6 Blaca Abdoullah 

37 Kautou Koa 

38 Tc~irapla Marnbassou 

40 

41 Rinsou Boussaina 

42 Dabain~ Boussaina 

43 Patchn Gadjal 

44 Hadsau Klanna 

Projet Acacia alb ida 

Liste des Cultivateurs 

1976 

Village de: Eou~ounene 

45 Mobe 3ussa 
~~~~~~~----------------------------------------------~---46 Sanodji Alain 

47 Ngarade Augustin 

48 Hassan Bagoulou 

49 Halaa Harty 

50 Sinkai 

51 Sina Hakna 
52 Madiss~~'n~i_M~a~r~t~y ________________________________________________________ __ 

53 MU9;8', are Abele 

54 Daurnba Djantar 

55 Houyou Aiele 

56 Nag~ssou Bousseina 

5~ B1D.rn,~ Bruno 

59 Rissou Baussei~a 

60 Sougnn bOlmai 

- 66 -

Noms des 
Agriculteurs 

31 Modoussere Laoussa 

32 Bourahou Sign 

33 Bataum Cassou 

34 TGoun~ Habourn 

35 Halynn ~1angan 

36 Blaca Abdoullah 

37 Koutou Kon 

38 TG~iropla Mambassou 

40 

41 Hinsou Boussaina 

42 Dabain~ 30ussaina 

43 Patchn Gadjal 

44 Hadsou Klanna 

Projet Acacia alb ida 

Liste des Cultivateurs 

1976 

Village de: Eou~ounene 

45 Mobe 3assa 
~~~~~~~----------------------------------------------~---
46 Sanodji Alain 

47 Ngarade Augustin 

48 Hassan Bagoulou 

49 Halao Harty 

50 Sinkai 

51 Sina Hakna 
52 Modiss~~'n~i_M~a~r~t~y ________________________________________________________ __ 

53 MU9;a',are Abele 

54 Daurnba Djantar 

55 Houyou Aiele 

)6 Nag~ssou Bousseina 

57 S~,f.clla!:1o 

5~ f31D.rn,~ Bruno 

59 Hissou Boussei~a 

60 Sougnn bcunai 

- 66 -



Form..§. 

Numero du contrat 
(Contract Number) 

CARE-Chad 
B.P .. 106 
·N!Djamena 
Tchad 

Four les Services suivants: 
(For the following servic.es) 

Description des services: 
(Description of Servic~s) 

Prix des Services: 
(Price of Service) 

Conditions de Paiement: 
(Terms of Payment) 

Contrat du Service 

(Contract for Services) 

Entre 
(Between): 

et 
(and) 

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

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

Conditions Speciales: 
(Special conditions) 
Le Service sera fini au plus tard Ie __ ~ ____ ~ ________________ ~. 
jour en retard, CARE-Chad recevra une reduction comme amende de 
francs CFA par jour. 

Pour chaque 

(At the latest the service will be completed by ________________ " For each day 
')f delay CARE-Chad 'flill receive a reduction of _________ CFA per day). 

Pour CARE-Chad Pour Ie ContJ.~at 

Date Date 

- 67 -

Form..§. 

Numero du contrat 
(Contract Number) 

CARE-Chad 
B.P .. 106 
·NtDjamena 
Tchad 

Four les Services suivants: 
(For the following servic.es) 

Description des services: 
(Description of Servic~s) 

Prix des Services: 
(Price of Service) 

Conditions de Paiement: 
(Terms of Payment) 

Contrat du Service 

(Contract for Services) 

Entre 
(Between): 

et 
(and) 

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

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

Conditions Speciales: 
(Special conditions) 

Le Service sera fini au plus tard Ie __ ~ ____ ~ ____________ ~ __ ~. 
jour en retard, CARE-Chad recevra une reduction comme amende de 
francs CFA par jour. 

Pour chaque 

(At the latest the service will be completed by ________________ " For each day 
'Jf delay CARE-Chad 'l'I'ill receive a reduction of _________ CFA per day). 

Pour CARE-Chad Pour Ie Contl~at 

Date Date 

- 67 -



--FmnlULE POUR L' ACH/.T DZS HJ:.RCHANDISES 

(A remplir au ~inimurn une semaine d'avance) 

Date: ________________________ __ 

Soliciteur: __________________ __ 

A. Acheter les suivantes: 

Quantite 
! 

Article Prix e~cimatif ! 
1 

Observations 
Dimensions, vendeursJ 
etc. t 

.--
1. 1 

2. 

3. 
4 .. 
5. 
6. 
7,. 

1 
----__ ~ ____________________ ~ ______________ ~ ______________________ ___J 

! 
-~! 

-1 
8. 
9. 

10 .. ------~--.------------------------~--------------~-------------------------------! 

-B. Cee marchandises seront chargees a peN: Code: -----
C. Ces marchandises seront envoyees a: 

--------------------------------------------D. L'argent necessaire pour payer les manoeuvres: ______________________________ ~ __ 

~. Les rnarchandises doivent etre sur place Qvant Ie: 
----------~(~d-at~e-)~--------

Aut~risation du Direeteur 

Signature 

- 68 -

A rcmplir apres les marchan
dises sont achetees et 
envoyees. 

Envoye: 
------------------------Lis· t e .... - - -- . _ .. 

pllr 
NUr.lero 

Nurn&ro de bordereau: -----

--FmnlULE POUR L' ACH/,T DZS HJ:.RCHANDISES 

(A remplir au ~inimum une semaine u'avance) 

Date: ________________________ __ 

Soliciteur: __________________ __ 

A. Acheter les suivantes: 

Quantite 
! 

Article Prix e7'cimatii Observations 
Dimensions, vendeursJ 
etc. t 

.--
1. 1 

2. 

3. 
4 .. 
5. 
6. 
7,. 

1 
----__ ~ ____________________ ~ ______________ ~ ______________________ ___J 

! 
-~! 

-1 
8. 
9. 

10 .. 

-B. Cee mnrchandises seront chargees a peN: Code: -----
C. Ces marchandises seront envoyees a: 

--------------------------------------------D. L'argent necessaire pour payer les manoeuvres: ______________________________ ~~_ 

~. Les rnarchandises doivent etre sur place ~vant Ie: 
----------~(~d-at~e-)~--------

Aut~risation du Direeteur 

Signa.ture 

- 68 -

A rcmplir npres les marchan
dises sont achetees et 
envoyees. 

Envoye: 
------------------------Lis· t e .... - - -- . _ .. 

par 
:'!ur.lero 

NUr.l&ro de borderea.u: -----



Form 8 

FORI1ULE POUR L' UTILISATION DES VEHICULES 

(A remplir au minimum une semaine d'avance) 

1. On a besoin de : ______ , ______ Ca,mions. 
2. Pour aller a: ____________________________________________________________ __ 
3. Le camion sera charger nvec:_ 

a., _______________________________________________________________ ~----------

b.~ ___________________________________________________________ __ 

c., __________________________________________________________________________ ___ 

d. 
-------------------,---------------------~-------------------------" . .e.. ___________________________________ _ 

f. ____________________________________________________________________ __ 

go ________________________________ . ______________________________ ___ 

h. .. 
--------------------------------------------------------------------i.~ ____ , ___________________________________________________ ___ 

j.----------------.-------------------------------------------------------------4. Le camion doit voyager le: ______________________ ~~~----------------------
(date) Jusqu1au: 

------------------------------------~(d~a-t~e~)~----------------

5 •.. Ltargent neccssaire pour payer lea manoeuv+es: _____ __ 

6. Qui sera responsable pour les marohandises qu'on va decharger: -----
7. Est-ce-qu'il faut un camion special? ____________________________________ ___ 

- 69 -

La personne qui fait la 
Commande 

Date 

Form 8 

FORI1ULE POUR L'UTILISATION DES VEHICULES 

(A reroplir au minimum une semaine d'avance) 

1 ... On a besoin de: ______ , ______ Ca,mions. 
2. Pour aller a: ____________________________________________________________ __ 
3. Le camion sera charger nvec:_ 

a., _______________________________________________________________ ~----------

b.~ ____________________________________________________________ __ 

c., __________________________________________________________________________ __ 

d. 
-------------------,--------------------~-------------------------" . .e.. ___________________________________ _ 

f. ______________________________________________________________________ __ 

go _________________________________ . _______________________________ ___ 

h .. 
--------------------------------------------------------------------i.~ ____ , ___________________________________________________ ___ 

j-----------------.-------------------------------------------------------------4. Le camion doit voyager le: ______________________ ~~~----------------------
(date) 

Jusqu1au: 
-------------------------------------~(d~a-t~e~)~-----------------

5 •.. L'argent nec~ssaire pour payer les manoeuv+es: _____ __ 

6. Qui sera responsable pour les marohandises qu'on va decharger: -----
7. Est-ce-qu1il faut un carnion special? 

- 69 -

-----------------------------------

La personne qui fait la 
Commande 

Date 



Form 9 

PROJET - ACACIA ALBIDA 

Registre de ltInventaire pour le Mois de: _______ _ 

Nom du Village: _______ _ 

Nature de Vivres = _______ _ 

~ DATE MARCHANDISES 1 
( EN MAGASIN I ADDITIONS DEDUCTIONS ! SIGNATURE ) 

~(-----~-----......;.------~----~-----., .. 
( ! ) 
( ) 
( )~ 

~+(----------~------------~----~----~--------~--------~r 
( . ) 
( ) 
( ) . 

~(----------+-------------~--------~--------~~--------~) 
( ) 
( ) 
~ ) 
l~--------~------------~--------+---------+---------~)-
( ) 
( ) 
( ) 
~ ) 

( ) 
r-t ------:-------..;.-----.....;------41 ~.-,-----+) 
( ) ( .------~--------------~----------~----------~! .-,~--------+)-, 

~ I ~ 

~- ! 
( ) j , ... -
( ~ 
( ) 
( ) 
( 1 ) 
( 1 ) 
( f ) 
( I ) 
( 1 ) 
( I ) 
( ) 
( ) 
(-1'" ) 
( ) 
1~, ____________ .~------~ __ ------~ __ ------~ ____ ----~)-

Form 9 

PROJET - ACACIA ALBIDA 
Registre de ltInventaire pour le Mois de: _______ _ 

NOel du Village: _______ _ 

Nature de Vivres = _______ _ 

~ DATE MARCHANDISES 1 
( EN MAGASIN 1 ADDITIONS DEDUCTIONS SIGNATURE ) 

~(-----~-----.....;.------~----~-----., .. 
( ! ) 
( ) 
( )~ 

~+(----------~------------~----~----~--------~--------~r 
( . ) 
( ) 
( ) . 

~(----------+-------------~--------~--------~~--------~) 
( ) 
( ) 
~ ) 
l~--------~------------~--------+---------+---------~)-( ) 
( ) 
( ) 
~ ) 

( ) 
r-t ------:--------:.-----.....;------41 ~.-,-----+) 
( ) ( .------~--------------~----------~----------~! .-,~--------+)-, 

~ I ~ 

~- ! 
( ) j , ... -
( ~ 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

( ) 
1~, ____________ .~------~ __ ------~ __ ------~ ____ ----~)-



Form 10 

CIRCULAIRE A L'INTENTION DES AGENTS DES EAUX-FORETS ET DES 

SURVEILLANTS BENEFICIANTS COHME MOYENS DE DEPLACEr4ENT DES 

NOBYLETTES ET DES VB!&.§.:. 

*-==000==-* 

Il mfest arrive de re~arquer a plusieurs reprises que les Agents des 

Eau~ et Forets et les Su~veillants travaillant dans le Projet Acacia 

Albida utilisent les mobylettes et les veles dans l'etat d'ivrogne; 

ceci est regretable. 

1° A partir de la date de signature de cette circulaire, apris Ie travail 

c'est-a-dire a partir de 12 heures et zero et de 18 heures pour ceux 

qui travaillent Ie soir, tous les vedos seront enfermes dans Ie magasin 

du projet. lIs seront fermes a cle et ne peuvent sortir du magasin 

que le lendemain a partir de 6 heures 30. Les mobylettes peuvent etre 

gardees par les agents des Eaux ~t For;ts beneiiciants. 

2° Celui qui fe~~ accident avec les vehicules du projet dans l'etat 

dehraille prendra a sa charge la reparation de l'engin. 

3~ 11 est interdit a tous les Agents des Eaux at Forets et les Surveillants 

d'utiliser les Mobylettes et les Velos pour leurs courses personnel1es 

les jours de re~0s et en dehors des heures de travail. 

4e J'attire l'attention de tous les Agents ~t les Su.rveillants pour Ie 

bon respect de cette circulaire4 

FAIT A N'DJ';'NENA, LE 15 - 12 - 76 

Monsiepr SYAN HOMOLOGUE TCHADIEN 

aupres de 1a CA~ - THC';'D ----_ . .-- -.~ 

- 71 -

Form 10 

CIRCULAIRE A L'INTENTION DES AGENTS DES EAUX-FORETS ET DES 

SURVEILLANTS BENEFICIANTS COHME MOYENS DE DEPLACEl4ENT DES 

NOBYLETTES ET DES VE!&.§.:. 

"'-==000==-· 

I1 mfest arrive de re~arquer a plusieurs reprises que les Agents des 

Eau~ et Forets et les Su~veillants travaillant dans le Projet Acacia 

Albida utilisent les ~obylettes at les veles dans l'etat d'ivrogne; 

ceci est regretable. 

1° A partir de la date de signature de cette circulaire, apris Ie travail 

c'est-a-dire a partir de 12 heures et zero et de 18 heures pour ceux 

qui travai11ent le soir, tous les vedas seront enfermes dans 1e magasin 

du projet. 11s seront fermes a cle et ne peuvent sortir du magasin 

que le lendemain a partir de 6 heures 30. Les mobylettes peuvent etre 

gardees par les agents des Eaux ~t Forets beneiiciants. 

2° Celui qui ie~~ accident avec les vehicules du projet dans l'etat 

dehrai11e prendra a sa charge la reparation de 1'engin. 

3~ Il est interdit a taus les Agents des Eaux at Forets at les Surveillants 

d'utiliser les Mobylettes et les Veles pour leurs courses personnelles 

les jours de re~0s et en dehors des heures de travail. 

4e J'attire l'attention de teus les Agents ~t les Su.rveillants pour le 

bon respect da cette circulaire. 

FAIT A N'DJ';'NENA, LE 15 - 12 - 76 

Honsiepx SYAN HOMOLOGUE TCHADIEN 

aupres de la CA~ - THC';'D ----_ .. .; -.~ 

- 71 -



Foro 11 

RAPPORT .JOURNALIE:? 

DATES NOMS DES OUVRIERS t TRAVAUX EFFECTUES OBSERVATIONS 

( 
( 

( 

{--' ------------------------------~--------------~-----------
- 72 -

Foro 11 

RAPPORT .JOURNALIE:? 

DATES NOMS DES OUVRIERS t TRAVAUX EFFECTUES OBSERVA~IONS 

( 
( 

( 

{--' ------------------------------~--------------~-----------
- 72 -



Form 12 

CONTRAT DE TRAVAIL A DUREE DETERMINEE 

1) La CARE-Chad embauche Monsieur Mahamat Koursa en qualite de charpentier 

pour aller travailler deux semaines en brousse, avec un sulaire brut de 

1.500 francs CFA plus une bo1te de biscuits par jour, durant les deux 

semaines, avec son apprenti •. 

2) La CARE-Chad sera responsable de leur salaire brut et des materiels de 

construction. 

3) CARE-Chad ne stoccupera pas de conge et se dechargera de toute responsa

bilite pour les maladies et les accidents de travail qui peuvent arriver. 

4) Le charpentier doit reparer les magasins dans les villages divers. 

5) Monsieur Kara, 1e magasinier du projet "Acacia a1bida" sera son chef 

immediate 

6) Le charpentier sera responsable pour: 

A. Tous les outils de travail; 

B. La liste des materiaux de construction; 

C. Le charpentier sera responsable pour son apprenti; 

D. Le charpentier et son apprenti travailleront matin at soir tous les 

jours payes. 

CARE-Chad Le Charpentier 

Vise par Ie Bureau de Main-d'Oeuvre 

FAIT AN' DJAl1ENA, LE 29/11/76 

- 73 -

Form 12 

CONTRAT DE TRAVAIL A DUREE DETERMINEE 

1) La CARE-Chad embauche Monsieur Mahamat Koursa en qualite de charpentier 

pour aller travailler deux semaines en brousse, avec un sulaire brut de 

1.500 francs CFA plus une botte de biscuits par jour, durant les deux 

semaines, avec son apprenti •. 

2) La CARE-Chad sera responsable de leur salaire brut et des materiels de 

construction. 

3) CARE-Chad ne sloccupera pas de conge et se dechargera de toute responsa

bilite pour les maladies et les accidents de travail qui peuvent arriver. 

4) Le charpentier doit reparer les magasins dans les villages divers. 

5) Monsieur Kara, Ie magasinier du projet "Acacia albida" sera son chef 

immediate 

6) Le charpentier sera responsable pour: 

A. Tous les outils de travail; 

B. La liste des materiaux de construction; 

C. Le charpentier sera responsable pour son apprenti; 

D. Le charpentier et sen apprenti travailleront matin et soir tous les 

jours payes. 

CARE-Chad Le Charpentier 

Vise par Ie Bureau de Main-d'Oeuvre 

FAIT it N r DJAl1ENA, LE 29/11/76 

- 73 -



REPUELlqUE DU ':'C::::.AD 

f'!I:~rISTE3::: ell i:C"U~I3:f~Z 

de l'A~TI3~I~T et des 3~3SCUHCES 
~\;)\. :U].ELLES 

DI~rECTION des F02ETS, 
de la CEASSE et d.e l' EIflrI~c~mEifENT 

SE?VICE DES FC?:::rS 

For~ 13 

Ur-ite-Travail-?rogres 

.......... .,.. ...... 
':".....J': ... -1.11" 

Un pr~j€:t c::;r.ir.n.~r. ~aur ~eali.sar des ~l.;l!1t:!tiJ=:.s e:l .. -1.c2..~in. a:..ti:l:t est co~~~·e!:u 
e~tre 1e Go:Ju"ter!!e::er:t dll Tchad et C~3~-Cr.ct':' ~:;u.r :4r:e iu~{~e ':'e 4 ans. 

1. La participation Tchadie~ne co~siste ~ ~ettr? ~ ~~ :i3~03itio~ de CriRE-Cha1 
du :t=ersc:1r:el fcresti~r :n.c..ti0r ... al l,:<:::"..l:"' 19 .. ~rul~=..ris.3.t:":;:: ~t l' ~:l.cad.re!:1ent ·ie 
lfop6r~t~on d~~s Ida ~cnes ~~r~l~s r~tenues. 

2. 3~!1sibili.ser et r.loti'fler las l=·c!=u:.::.tic~s r:3.;l32..~ .... ~es :t It ::pe~e.-:ic:: 50US fOr:-:i6 

d t investissem·::nt hum:!.in c.a!".s l' int2r~t t:'~~ ccm!=:-i3 ie c:-~e::, 1~':;' pa tri::ioi.'le 
V6 setal fe..vor~ble a'.l davel~~?er.len-: .:1.0 1. t A5~i=·.!2. t:.:.:"e !=,cu:::' '.1:: :':l~i2..1e'-tr c!.evenir 
d~ ;ay3~n Tchadie~. 

3. Las paysana CUltiVCl tcurs :;ersu.3.::i~s ,::e I' :':::port:l:lce econJr:!i:;,ue d.e l' oper:ltion, 
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l'encr..ci=e!"!1ent tacr..nique d.es f:=e3-t=--·:~S !:3."Ci'JI:3.'.1.:<:. 

4. :15 doivent planter, entretenir at ~r::;t~;er 1~3 a:-tres que leur fournit le 
projet, comme leur propri&t& et veiller ~ leur survie. 

5. CARE-Chad apporte une aide en "ivres et outils pour encourager les meilleurs 
cultivateurs qui font preuve de bo~~e 'Tolonte et de co~prehension, sans toute
fais ~tre oblige de les f~ire pour tous car, le rOle de C~~~-Chad n1est pas 
de r&cornpenser·tous les cultivateurs ~nis de les aiier pour leur bien ~tre. 

6. Taus les participants au projet i quelque titre ou qualite (surveillants et 
manoeuvres) ne sont pas des employes de CA~E-Chad pour pretendre a un salaire. 
I1s doivent comprendre que C . .'.:~E-Chad ne reconna~t ::.i leurs droits de travail, 
ni leurs inde~nites., ni leur con~es, ~i leurs responsabi!itas des accidents 
de travail. 

L'intervention d.e C.L'qE-Chai doi t ~tre bien ccrr.prise comma une ~nc.e aux~ demunis 
qui font preuve de bonne 'rolont€! pour contribuer au de'TeloppeClent agricola"'par 
la plantation das Acacias albida. 
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Form 13 

7. Les outils donnas aux cultivateurs peuvent ~tre repris par CARE-Chad 
stils ne las utilisent pas dans le cadre du projet ou si In reprise des 
arbres plantas tornbent en dessous de 60% apres l'ar~iee de plantation. 

8. Les Forestiers Tchadiens et les responsables du projet CArtE-Chad 
doivent colluborer etroitement dans l'assistance technique des cult i
vateurs sur le terrain pour la reussite du projet, at avoir un cofitrat 
permanent avec les autorites administratives du ressort. 

9. La participation effective du Gouvernement Tchadien (forestier, population 
et autorites) et CARE-Chad constitue Ie facteur essentiel pour la 
reussite du projet Acacia albiaa. 

J " l't' t't' e souss~gne •••••• o ••••••••••••• o ••• qua ~·e •••••••••••••••• o •••• cer ~ ~e 

avoir prie connaissance du contrnt d1engagement au projet Acacia albida. 

En adherant volontairement a ce projet, je mrengage a respectar tous les 
termes de ce contrat. 

LIEU ET DATE: ••••••••• O ••••••••••• 84 •• ., •••• J:I.a:, ••••• .aa •••• e<tl •• o.o./JeD •• e. 

SIGi·1ATURE DU VOLONT..'..!:rtE 

- 75 -

Form 13 

7. Les outils donnes aux cultivateurs peuvent ~tre repris par CARE-Chad 
s'ils ne les utilisent pas dans le cadre du projet ou si In reprise des 
arbres plantes tornbent en dessous de 60% apres l'ar~iee de plantation. 

8. Les Forestiers Tchadiens et les responsables du projet CArtE-Chad 
doivent colluborer etroitement dans l'assistance technique des culti
vateurs sur le terrain pour la reussite du projet, at avoir u~ cofitrat 
permanent avec les autorites administratives du ressort. 

9. La participation effective du Gouvernement Tchadien (forestier, population 
et autorites) et CARE-Chad constitue le facteur essentiel pour Ia 
reussite du projet Acacia albiaa. 

J " l't' t'f' e souss~gne •••••• o ••••••••••••• o ••• qun ~·e •••••••••••••••• o •••• cer ~ ~e 

avoir prie connaissance du contrnt d'en8agement au projet Acacia albida. 

En adherant volontairement a ce projet, je m'engage a respectar tous les 
termes de ce contrat. 

LlZU ET DATE: ••••••••• O ••••••••••• 84 •• ., •••• J:I.a:, ••••• .aa •••• eotl •• o.o./Jea •• e. 

SIGi·1ATURE DU VOLONTA!:rtE 

- 75 -



VIII. 

VIII. PHOTOGRAPHS 

Cautions Page No. --
1.. r4r. Baba Diguera t Director of the Chadian 

Forestry Department 77 
2. Mr. Dji~ki~bayel, Director of the Chari-

Baguirmi Forestry Division 78 
3. Fallow Fields - Eroded field 79 
4. Fallow Fields - Over-Cropped field 79 
5.. Taung:ra H~thod 80 
6. Reverse Deciduous Cycle 81 
7. Soil Restoration 82 
8. The Village Nursery 83 
9. Xursery Or;erations 84-

10., Nursery Development at Mogroum 85 
11. Nursery Facilities Improvements 86 
12. Acacia albida Seed Pod 87 
13. Acacia alb ida Tree - Fodder and Shade for Animals 38 
14. Seed Collection 89 
15. Seeding of Pots at the Hogroum Nursery 90 
16. Crust Control 91 
17. Picket Treatment 92 
18. Village Meeting 93 
19. Field Lay-Out 94 
20. Field Lay-Out and Farmer Trai~ing 95 
21. Pre-Positioning 96 
22. Transport to the Fields 97 
23. Planting 98 
24. Emergency Planting 99 
25. Fire Control 100 
26. Fencing - 1 101 
27. Fe~cing - 2 102 
28. A Ne,."ly Planted Seedling 103 
29. Tap Root of the Acacia albida Tree 104 
30. Established Plantation - One Year 105 
31. Establsihed Plantation - Two Years 106 
32. Wood Requirements in the Sahel - Fuel 107 
33. Construction Wood 108 
34. Field and Home Utensils 109 
35. Market Shade Tree Plantings 110 
36. Multi-Use of an Established Tree Stand - 1 111 
37. Multi-Use of an Established Tree Stand - 2 112 
38. Field Protection 113 
39. Fenced Land (Demonstration of a Sustained Yield 

of Natural Resources from lifanaged Land) 114 
40. Mechanical and Living Barriers as Soil Conservation 

Measures 115 
41. Soil RacGntion 116 
42. Live Fencing - Commiphora africana 117 
43. Live Fe!1.cing - ~kensonia 118 

- 76 ... 

1 .. 

2. 

3. 
4. 
5. 
6. 
7. 
8. 

10., 
11 .. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30¢ 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 

40. 

VIII. 

VIII. PHOTOGRAPHS 

Cautions Page No. --
r4r. Baba Diguera t Director of the Chadian 

Forestry Department 
Mr. Dji~ki~bayel, Director of the Chari-

Baguirmi Forestry Division 
Fallow Fields - Eroded field 
Fallow Fields - Over-Cropped field 
Taung:ra H0thod 
Reverse Deciduous Cycle 
Soil Restoration 
The Village Nursery 
Xursary Or;erations 
Nursery Development at Mogroum 
Nursery Facilities Improvements 
Acacia albida Seed Pod 
Acacia alb ida Tree - Fodder and Shade for Ani~als 
Seed Collection 
Seeding of Pots at the Mogroum Nursery 
Crust Control 
Picket Treatment 
Village Neeting 
Field Lay-Out 
Field Lay-Out and Farmer Trai~ing 
Pre-Positioning 
Transport to the Fields 
Planting 
Emergency Planting 
Fire Control 
Fencing - 1 
FS'lcing - 2 
A Ne,."ly Planted Seedling 
Tap Root of the Acacia albida Tree 
Established Plantation - One Year 
Establsihed Plantation - Two Years 
Wood Requirements in the Sahel - Fuel 
Construction Wood 
Field and Home Utensils 
Market Shade Tree Plantings 
Multi-Use of an Established Tree Stand - 1 
Multi-Use of an Established Tree Stand - 2 
Field Protection 
Fenced Land (Demonstration of a Sustained Yield 

of Natural Resources from l{anaged Land) 
Mechanical and Living Barriers as Soil Conservation 
Measures 
Soil Retention 
LiVe Fencing - Commiphora africana 
Live Fe!'lcing - ~kensonia 

- 76 ... 

77 

78 
79 
79 
80 
81 
82 
83 
34 
85 
86 
87 
38 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 

114 

115 
116 
117 
118 



1. Hr. ~aha Diguera, Director of the Chadian Forestry De})al'tlrlent, who 

has enthusiastically supported the Acacia albida })roj~ct from its 

inception. 
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2. Mr. Djimkimiilayel, liJers(lnnel Director of the Chari-Baguirmi Division 

of Forestry, inspectin, tools to be used in the project. Those 

farmers who maintain a minimum rate of survival after one year, will 

be allowed to keep some of the hani tools. 
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Fall.v Fiel«s (The ueeas for la~.-use aaua~e.e.t) 

3. Ere.ei fieli: with ~e Te~et~~ive cover to kold the raiuf~ll, water aece=es 

a .. estructive force rllther than a beneficial r(')E:(turco. 

.-

4. 'Ter-cro~ped fieles: With Dore ~ressure put upon a fixed aSOUAt of la~.t 

lani is cropped vith annuals oeyoad its ability to re,enerate itself vithin 

a reasonaDle time, ana it is thus lost to the productive cycle. '~e indicat~. 

of impoverished soil is the presenc~ of CalotrQ~is ~rocera. T~is ,lant is 

aecominc ~ore common across the Sahel. 
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In many parts of the world, perennials are plante~ ~ith annuals for tho 

mutual benefit of both. In Asia, this is known as the Taungya Illethod.. 

This project proposes to implement the same kind of multi-use pla~. Nat 

only ~ould the soil be able to sustain its fertility for longer periods, 

~ut trees planted as wind breaks would be managed in such a way that fuel 

aA~ ccnstruction wood would ~e harv~sted without dama~in, the ~asic 

inte,rity of the wood stand. Th~ faT.'Illor would then te in a position to 

harvest from his land 12 months a ye!ar, while at the same time increasing 

the productivity of the soila This photograph illu3trates the Tau~~ya 

method being applied in this program. The tree is the Acacia albida • 
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6. Reyerse Deciduous Cycle 

With the onset of the rains, the Acacia albida tree be~ins to defoliate. 

This phenomenon is contrary to most other Sahelian trees, and it 

allo"\olS 1;all crops such as the staples, millet and sorghum, to be 

cropped under the crown of the tree. The grains which grow under the 

canopy are afforded extra protection and recycled minerals. They 

reflect this extra margin of moisture and nutrition hy being taller, 

denser, ~reener 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 failure or an abundancl:l, farmers havin~ ~ i.a albida field 

trees have c~nststentlJ better crops and fewer years of falloW. 
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7. Soil Restoration 

This ~hotograph illustrates the better vegetative growth directly under 

this Acacia albida tree. 

7. Soil Restoration 

This ~hotograph illustrates the better vegetative growth directly under 

this Acacia albida tree. 



8. The Villase Nursery 

The most constant focal point and a c~nter of education for farmers wishing 

to some day raise their own stock is the village nursery. Mr. Erahin Issa, 

the project supervisor at Tourba, is explaining to Mr. Syan Yasse~e, the 

Forestry Department Project Manager, and Mr. Senou6si, the Ma6sakor~ 

supervisor, the plans for the nursery at Tourba e ~rahim diverted water 

from an artesian overflow to provide water for the nursery. This vater is 

normally wasted. 
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9. Nursery 0uera"tJ.0116 

Lamar ~ro6ser, P rogram Officer 

Mahan, Ass:ntan' f'ro~ram 9ffic'"'r, . .... l.nspecting 

for USAID, 

the ~a i-LAo 

and Mr. 

nursery. 

Val 
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10. Nursery Development at Mo;roum 

~artici~ating farmers assist in the construction of the MogrouB 

nursery, under the supervision of a Chadian Forestry Service 

a~ent. 
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Nursery Development at Mo;roum 

~artici~ating farmers assist in the construction of the MogrouB 

nursery, under the supervision of a Chadian Forestry Service 

a~ent. 
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11. Nu~serJ Facilities Improvements 

A seed-hullin~ and processing shed has been built at Milezi as 

Fa~t of the project. 

) 
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12. Acacia almiaa Seed Pod 

This is a mature seed pod, ready to be collected. Farmers are 

encouraged to collect the mature seeds from trees that have straight 

Boles and umbrella crowns. 

- 87 -

12. Acacia almiaB Seed Pod 

This is a mature seed pod, ready to be collected. Farmers are 

encouraged to collect the mature seeds from trees that have straight 

Boles and umbrella crowns. 



- 88 

13. Acacia albida Tree - Fodder and Shade for Animals 

The mature seed pods 01 the Acacia albida tree are a favorite 

fodder for goats and co~s. They are vert rich in prot~i~. '3oth. 

the shade and this source of food attracts the animals to the 

Acacia alhida tree, thus providin~ a concentration of maaur~ in 

the environs of the tree. 

- , 
":-

... --" ~ .... ' 

.. .. ~:~~:.~-. 

. ~-

"', .. , 
" 

.... 

- 88 

13. Acacia albida Tree - Fodder and Shade for Animals 

The mature seed pods 01 the Acacia albida tree are a favorite 

fodder for goats and co~s. They are vert rich in pvot~i~. 

the shade and this source of food attracts the animals to the 

Acacia alhida tree, thus providin; a concentration of maaur~ in 

the environs of the tree. 

. ~-

"', .. , 

.... 
, , 

..... \ .. 

" 

- , 
":-

... --" ~ .... ' 

.. .. ~::~:.~-. 



- 89 -

14. Seed Collection 

Acacia albida seed pods are collected d~rectly from the tree when 

mature (when they are oran~e color in about January and February). 

The s~eds are then separated from the pods b/ poundini them in a. 

mortar. The Forestry agent in charge of the Koundoul nursery, ~r. 

David Baigoneia, is supervising the operation. 
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See«in~ of Pots at Mogroum Nursery 

Massrs. Brahim Issa, Dingamtor Jean-Claude, and Hodjimangar Abraham, 

project supervisors, participating in the initial seedin~ of 

Acacia albida seed beds in Mo~roum (F~bruary 1977) • 
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project supervisors, participating in the initial seedin~ of 
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• _-, 1'~~ 

~ ~ I 

! 

.¢: 

---- ...... ---.".-. 

~~r~ ... .. 
, ..... . ... 

• .. ..1' ..... 

'. 

"" ·r",....,.~ ..., 
.-"-·.t 

.:1 

. . ',_ ~ (:~~: ....".""' •• Jl>~ .. "' ...... ). ~ ~< ~( ... ~ ~~.w •• '" ~, 
- r ~'" "'1'~-1 ~ . ~~~ -i'4'?(' ,---......t.t.:. 9\., I'~ , .. , ~ .. 

... ......... .." ,:.... .,..'" ~. _ ~ ~~Tk~ I "'-;lf~. ~ .. :.; ~..... ~i, f'~'.:--
4 " '. ~'~ ... } .' "!\'fil.'IJ:~~~~~.,..,-;(.~:......~J..".,,~.'~;. . 

:,-.r~ ·::.i:-~.~~:~ :.;. .. "·r· .~ ~;'~,;:t~~-':~~1It' 0 ~:~ •• 



16. Crust Control 

Mulching is applied to the surface of the pots, ~hile in the 

nursery, in order to control the phenomenon of crusting. 
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17. Picket Treatme~t 

Pickets as well as plants are badly attacked by termites if untr~ated. 

To fight the termites, as well ad decay, pickets are treated i~ a 

2% endrine solution. The remainder of the liquid is crankcase oil. 

An endrine-water solution should be avoided as this fights termites, 

but does not prevent decay. The bark should be removed from the 

picke~ befor~ it is plunged, for twenty minutes, into the .oilin~ 

solution. This is a dangerous operation and all precautions must 

be taken .. 
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The fulcrum of success is the far~er. If be enters into the project 

~ith good faith and determination to de his part, the project will 

be a suc~ess, in at least that he beco~e more aware of what he ca~ 

do to improve bis natural environment, upon which he is greatly 

dependent. In order for the farmer to fully understand his role. 

a Dona-fide dialogue roust be established. The first step in this 

process is the village meeting, where representatives of the project, 

the administration, and local authorities meet with thp. villagers 

and their notables. 

Th~ farmers is asked to give his opinion on the Acacia albida tr~G 

in particular, and on other natural resourCGS in gen8ralo The 

responses to many of the questions are quite informative, and this 

certainly passes some of the initiative to the farmer. The 

objectives and operations of the project are then explained. 

Finally, a list is made of those farmers who desire to be participants. 

In this photograph, Sultan Houmin~ 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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?ield La'l-Cut 

Spacing of the fields for the plnnting is done by placing stakes, 

at ten meter intervals, in a diamond formation. 
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20. 

----------------------------------, 

Fielq Lay-Ou~ and Farmer Training 

Farmers are instructed to ~i~d the right-angle for the staking out 

of their fields for the plantinr; of the Acacia c\lbida t:::-ee. 

Chadian Forestry 3ervic~ agent, Xr. Dingmator Jean-Claude, is 

leading the demonstration. 
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210 Pre-?osit.ioni:l'j 

Hr. Hike :'icGahu'!;r, CArtE ForesT:er, and ~l:::,. Val Hanan, Assistant 

Program Officer for USAID, ios?ecting a field-holding nurser;r. 
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Program Officer for USAID, ins?ecting a field-holding nursery". 



22. Transnort to the Fields 

The seedlings are transported to the fields, for plauting, 

by the participatin~ farmer and his fami11~ 
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23. Plant in! 

A "cookie" of about one inch thickn06s is cut off the bottom of 

the pot before planting the seedling, in order to prune th9 

tap root and thus stimulate growth. 

month of July • 
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Mr. Syan Yass~gwe, Chadian Forestry Service Engineer, doia, 

emer;ency planting technique~, late in the planting year. 
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25 .. 

Circles of tvo meter ra~ius are cleared around each sa,ling f~r 

protection a~ainat the constant threat of fires auring th~ 

d.ry season. 
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26. 

- 101 

Fencing - 1 

Individual fen~es a .... J. • ~onstructed around each tree and are ~ade 

from a variety of local materials. In this case, the :anca 

was pre-fabricated at the farmer's house, using sticks tied together 

with bark. 
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27. Fencing - 2 

'l'his is an example of llil2.et-stalk fencing which has protected 

the trees in th~s field for ei3ht months. The fencing will 

be repaired or replaced each year until the t~ees 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 Newl! 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 Qottom of the pot; a ehorter period alloww 

less margin of survival. However, if healthy and well-plant~d, 

the young Acacia albida will hold its own against drought. f~~e 

and animals. 
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29. Ta~ Root .of the Ac~cia al~id~ 

Unde:l.' natural cOl~ditions, the t&~ r:::ot <:: .s~,,-l,, . .ou"!.. of the 
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30. Established Plantation - One Year 

Hr. ~amadou Franqois, Chadian Forestry S~rvice agent, in3~ects 

a champion Acacia a~bida tree, planted only six months earlier 

in tnis p~oject. A to:al of 550 hectares was plante4 dur~n~ 

the first year of the project (1976). 
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31. Est~lantation - Two Years 

At othe Acacia albida is 11y a small, bushy plant 

whicn hidden by crops or r grasses. However, if 

all 1S are taken a: pla~t~e, if the soil is good 

anu well distributed, anob~ol, most importantly,_ 

if ised early from cQmpe~!~tati0n, and pr~&ecte. 

fromnd fire, the seedlin8evelop into something 

like year old aapling at~. This is the largest 

spec~d one year later, fn 1975 pilot prgj ect 9 

and ~spected by CARE-Chadry Director, Peter 

leit~D Program Officer, ~~r Prosser. 
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32. jv'ood Reauirernents in the Sahel - Fu~l 

Virtually all of the fuel used for cooking rural food is wood or 

a 'It'ooli product. Although the fuel industry is a major component 

of the rural economy, with increased pressure on the land. wood 

for fuel is becomin~ scarce. The project includes a fuel ani 

construction wood plantation component. 
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33. Construction ~ood 

Construction wood i8 very similar to fuel aa regarda need and 

the mituation Qf ite source. Long poles cost more than a 

skillad ~an's daily wa~es; they are also becomin~ scarcer and 

scarcer, with very little management for future supplies. 

There are, however, State plantations at Koundoul and Milezi, 

and at Bongor, which have impressiTe leeerV8S and which ar~ 

presently under a plan for selective cuttin~. 
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J~. ~~eld and Home Utensils 

Su~h indigenous species aa Balanites ae5J~tica, Pro6opis africana, 

Khaya senegalensis, aad Acacia 5cor~ioidest proTide the basic 

~aterial for home utensils and handles for field tools. The 

photogra~h shows a woman using the mortar and pestle t. prepare 

millet flour. 
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35. Market Shade Tree Plantings 

~ue 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 conduction away from the body of heat by the at~osphere, 

as in a temperate climate, requires no body energy, body heat 

dissipation by perspiration requires energy. Therefore, the same 

amount of work in a tropical climate requires more energy than in 

a temperate climate. 

For those villages requesting ehade trees, seedlings, technical 

support, and some materials and food will be provided to tbe 

villagers to plant, protect and manage a shade stand. It should 

be pointed out that prunings can be userl for fuel and construction 

wood. 

Te date this has been one of the most successful special components 

in 6o~e villages. The market place of Mai-Lao (see chota) has trees 

which Hre over three meters tall after one year. 
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36. Multi-Use of an Sstablished Tree Stand - 1 

Sahelia~ ~ood stands ~erve can] purposed. 

illustrate ~ .... o ',ital uses. The wood that is bein~ culled from this 

nine year stand of ~cacia scorni~ides is providing a nice revenue f~r 

its owner~ A large li~b has a market value equal to more tha~ a 

skilled laborer's daily wage. Furthermore, the owner is culling 

and pruning, and not 

while providing its 

clear cutting. The 

owner with income and 

stand is thus improved, 

the land with cover. 
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- 112 -

P.ulti-Use of an Established Tre~ Stand - 2 

As preTiously mentioned, animals depend upon woody perennials for 

~uch 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. 
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38. Field Protection 

To protect their ~ardens and fields against browsing animals, many 

farmers use thorny branches. However, these branches are subject 

to termites, rot, trampling, and generally must be replaced eTer1 

year .. The replacing of these fences is labor intensive as well as 

destroying liTe Te~etation. The plantin~ af live thorny bush fences 

is a good alternative. In this photograph, !ob Kirmsa, one of the 

CARE Project Managers, inspects a six-month old tree with a Mai-Lao 

gardenero The species used is the Prosopis juliflora, and the 

liTe fence is replacing dead thorns. This live fencing vill be 

top-pruned to stimulate the intertwining of the lower branches. 
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is a good alternative. In this pbotograph, ~ob Kirmsa, one of the 

CARE Project Managers, inspects a six-month old tree with a Mai-Lao 

gardenero The species used is the Prosopis juliflora, and the 

live fence is replacing dead thorns. This live fencing vill be 

top-pruned to stimulate the intertwining of the lower branches. 
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39. Fenced Lan~ (Demonstration of a Sustained Yield of Natural 

Resources from Managed Land) 

Fencing not only allows farmers and g~rdeners to protect thei~ 

crops from browsing animals, but it a130 helps the~ protect their 

dry s~aaon lands from being over-grazed. This photograph 

illustrates the point of being able to harv~st a crop throughout 

the year while allowing the soil to recover its fertilityo The 

fence in the middle of the photograph separates a protected area 

from indiscriminate grazing. The high etand af grass, compared 

to the sparsely covered and eroding land on the outside, attests 

to the effective difference between managed and unmana6e~ laud. 

During the recent drought, people came from 1CO ~iles away to 

harvest this grass for their animals and for constructio3o 

Further~ore, this land had been useless before the fence vas 

erected. Three years after the building of the fence, the la~d 

was highly productive crop land. In aiu:~ion, trees w~re planted 

at intervals to provide for future firewood needs. 
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40. Mechanical and Living 9a~rie~s as Soil Conservation Meas~res 

Soil erosion, ~ind or water, is a two step process: the dis;lace~en~ 

of the soil Far~icles and the transport of the particles. In ..... :.nd 

erosion, the displacement step generally involves par~icles of soil 

being ~oved on the surface cr into the air (saltation - see appendix)~ 

and smashing into other ~articles. ~he force of the colli8io. 

pulverizes the par~ic:es and sends ~any smaller particles into the 

air where they are carried upward and moved ~ong distances or are 

carried a fev !eet and the~ smashed into anot~er particle. ~her~ are 

several ways to combat displac~roent of soil particles. One of the ~oat 

effectiTe is to leaTe the field rough, either by plowi~; or by a 

mechanical er vegetative cover. (This is the reason a 'dirty' field 

should b~ e~couraged throughout the dry seasoD; a clean fie:d 

encourages erosioa; a field full of peren~ia13 or stalks collects 

dust a~d ashes). 

Often cultivated land is left 

ope~ much of the y~aT. A barr~cJ 

of some sort, eTery 5~ ~eters, 

~ould help break the force of 

the ..... ind or clean soil-:aden 

wind of its load. In th~ 

beginning a mechanical barrier 

(a thorn fence is an example) 

would be ne~ded. As the soil 

becomes stabilized around the 

barrier, it can be further 

stabilized by vegetative means. 

In the photo, a mechanical 

b~rrier is complemented by the 

live fence tree, CommiDh~~ 

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 ne buried. 

- 115 -

40. Mechanical and Living 9a~riers as Soil Conservation M2as~res 

Soil erosion, ~ind or wate~, is a two step process: the dis;lace~en~ 

of the soil Far~icles and t~e transport of the particles. In w:":l.d 

erosion, the displacernect step generally involves par~icles of soil 

being ~oved on the surface (r into the air (saltation - see appendix)~ 

and smashing into other ~articles. ~he force of the colli8iQ. 

pulverizes the par~ic:es and sends ~any smaller particles into the 

air where they are carried upward and moved ~ocg distances or are 

carried a few !eet and the~ smashed into anot~er particle. ~her~ are 

several ways to combat displac~ment of soil particles. One of the ':!lost 

effectiTe is to leaTe t~e field rough, either by plowi~; or by a 

mechanical er vegetative cover. (This is the reason a 'dirty' field 

should b~ eBcouraged throughout the dry season; a clean fie~d 

encourages erosioa; a field full of peren:l.ials or stalks collects 

dust a~d ashes). 

Often cultivated land is left 

ope~ much of the y~aT. 

of seme sort, eTery 5~ ~eters, 

~ould help break the force of 

the ~ind or clean soil-:aden 

~i~d of its load. In th" 

beginning a mec~anical barrier 

(a thorn fence is an example) 

would be ne~ded. As the soil 

becomes stabilized around the 

barrier, it can be further 

stabilized by vegetative means. 

In the photo, a mechanical 

barrier is comple~ented by the 

live fence tree, Commi~h~~ 

africana. 

This technique is especially 

effecti7e in areas where there 

are moving dunes. A dune is 

stopped from the windward side. 

Any ba~rier put up on the lee

~ard side will ~e buried. 



41. 30i1 Retention 

BGb Kirmse, CARE Project ~anager, illustrates the height of top-soil 

sto~ped by this Dou~ palm. Given that there are five or six 

shoTe1fuls of tcp-soil collected by this particul~r plant and that 

there are probably one hundred si~i1ar plants per hectare, 

naturally-occuring vegetation plays a vital role in soil retenti.on. 
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sto~ped by this Dou~ palm. Given that there are five or six 
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42. LiTe Fencing - Co~miuhora af~icana 

A Saheli3n Farmer's Live Fence: This live fence of Comminhora 

africa~a was planted several years ~reviou3!y by a farmer who 

wanted to divert ani~al tr~!!ic. If first ased wi:h 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 ~and 

which allows him to raise more perennials on margi~al land or 

to re~ulate graz:ng w 
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IX .. 

IX. llCHNIC,"tL A:?PEI'mIX 

The techniques used in this project are si~ple but testeQ. CARS, 

in its basic approach to developme~t fr~~r~~s, does not end. to 

haye the fir.al solution. liO'tleVer, C:~rtF u.nd the Chadian Forestry 

Service recognize the availability of simple but ,:orkable techniques 

which can be brought to bear against some (·f the problems facing the 

Sahelian farmer. 

Ir.. the AC9.cia albida projec-:, in particul3.r, CriRE-Chad and the 

Chadian Forestry Department are employir~ so~e of these tried. and 

true met'.lods. These methods ettplo:i lew a:: i ':1id118 level tec1::nology 

a~d can be duplicated by the farmer ti~self. 

The text of the maJ;.ual reflects the basic philosophy that C.1.rtLf s 

::1ajor role is the daployr.lent of ;;imple techr..iques geared to he::"p 

the far!1ler help himself.. HO'tlBVer, mO.3t of tr.e tcchniques::,.re 

based upon a few physical phenomena, "?,:::.:i it is the purpose of this 

appendix to e:q)snd upon a few of these phenomena \vhicn are at 'Nark 

i!l the SaheL 

There exists a basic til!1e i'r::..::;e ,,,:, tt.ir. 'Il!:.ich the Sahelian far:ner 

m'.l.si; plant out his seedlings. ':ilis ti:::e frame is deter:-::ined by 

balancing the amount of availatle :noisture in the soil with the 

earliest possible date for planting_ Genernlly, the optimal time 

frame is two weeks. 

Foresters have tried a multitude of ways to expand the ti:ne frame. 

One of the accepted methods is pr8-planting cultivation. This is 

done either mechanically by traGtor or mc:l.nually with a shovel. These 

measures are very costly but they have becom.;:, aL-:Jost a stand3.rd practice, 

if a very high taka and growth rate is expected. 

The mechanical systeo generally i:::.vclves a crawler-type tractor of 

the Caterpillar D-8 size, ~hich ri~s the sail to a depth of 80 ems. 

The manual method e!~:plo:rs sl:ovels to pre-dig holes 1m x 1m x 80 ems, 

at each plant ins site 0 A catctment basin is then formed around eaeh 

site to all·y,., t::e accu::;uls.tion cf rainwater at the seedlins site.. .L:1. 

this 'flay, rai!".'tlat2J:' infiltrates more efficiently and root development 

is faster. 
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Another measure in dry areas to increase moisture retention, is mulching. 

Plastic mulching is used more and more in agricult'l.J.ral projects in arid 

zones. Plastic sheathing is laid around the planting site to form a vapor 

barrier. The plastic is molded int~ a shallow funnel in such a way that 

the opening would be the neck of the tree. The opening of the "funnelu 

would be the lowest part of th€: plastic... Soil moisture, which evaporates 

upwards, is stopped by the plastic, condenses, and drains towards the 

opening of the funnel, finally concentrating around the root system. 

A further method has been successfully t'~ed by Mamadou Franqois, a 

Chadian Forestry agent, and David 31ain, a Peace Corps volunteer, working 

in Chad. There are periods during the year 'tlhen the soil moi'sture is 

within 50 ems of the soil surface, but where the surface is too dry to 

permit 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 3round water is available, this method may 

be used to extend the time frame of planting-out operations. 

In shortt Sahelian forestry is an intensive and costly process, but a very 

necessary one. The hope for the future lise in simpler methods which 

can be used by farmers that would allow fast production for a good profit. 

These methods will only be ~ound by ~sing 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 ~ittle, if any, 

perceptible effec~ en the general climate. (There would probably be no 

more rainfall, for ex.:-mple). However, the :niero-climate is greatly affected 

by vegetation or any covering of the soil, for that ma'tter. Thus, within 

limits, the total rainfall is ~ot 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 

e~ters the ground or else it runs off and/or puddles. The main goal of 

this project as regards water retention is to maximize the amount of soil 

~oisture available to food crops. 

Vegetation (or any ot~er ~aterial that covers the soil) generally favors 

conditions that would maximize the following: rainfall infiltration, 

moisture retention, alA reduced transevaporation. Some of the reasons for 
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in relati"re 

hu:r.iiit:;, :!.Cld. re:::..c+::"::.:: '): -:l:.e Ispl::.sh effect'. The first t'.'/Q phenomena 

feet t factor is very 

1'he I splash-0.:.'f ;c: I is cr~ly '1 rel.::: .. tively recently explored phenomena .. 

Isplash-effec~' r~f~~s to th~ uction that the r~ir.dron has on the soil 

structure. ~~is is as follows: 

2. Tte enerGY is tr~~3f~rrad to the soil particles upon impaot, and the 

soil par:icl~ is ;~17erizei; 

3 .. Th.e smaller icles are wilshed into tt~ voids of :~a soil where they 

eventually obstruct the water passages; 

4. The water ru::s eff ~nd transports soil parti~:as. 

If there ::.ra no c~3tructicns, the water c~n pic~ ~p :"~r~e a~ounts of soil. 

Thus, not o~ly is water lost to the soil, but t~e best soil is carried 

away. ior.. 

hea.'!y rn.ir.stc!'::: ';Ii:;":" r.ave hlld tJ:'8 i!1 

water, but ha7i~; foot?ri~ts expcse dry soil b0~~~52 none of the water has 

soaked past th3 ~iT2t two centi~eters cf S~~L). Stuiies in the 

Sahel and a:Gewhere h~ve ~emcnstrated tt~t very :itt:e s 1.S _lecassary 

for weter to run. 

Vegetation has at least two effects on water erosion: 

1. The 'splash-ef~act is ~inimized by breakins tha f~rce of the raindrop, and 

2. 'rhe velocity cf the running WQter is lessened. 

Studies have shown tha~ even physical barrier~ such as stubble diminish 

water erosion. H~wevert a permanent vGsetative cover would be the best 

shield WEJ. tar .i.oss 9 .. nd erosion. 

Wind erosien is a second ~estructive !orca wh~ch can be reduced by some 

for~ of ground cover. The ~ajority of air-borne soil s from the 

interaction of cne scil p~rticl~ ~pon ~nother 1n a rhe~o~ena known as 

Is~!tgtioCf. T~a process is ~s follows: 

1.. ,~ icle ;)f soil (generally bet':jee:l 0.01 ~::l a~d. 0.05 mm) is pushed 

aoross the soil ty the gr8u~d level winjl 

icle SCO:l ~ttains 

enough velocity and tor-spin tc bd bcuncei into the ~ir; 
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3. These air-borne particles generally rise to no higher than a meter, nor 

are they carried furiher than a few meters before they return to the 

ground and strike other particles; 

4. The colliding particles are pulverised and some 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 in 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 ~eters from the ground so as to force it 

to drop air-borne soil particles before they are carried to the upper wind 

streams. 

One method to disr~pt 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 fcrce of the wind). Such techniques 

as stubble mulching are employed to disrupt the wind's full force. Another 

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 planted at right-angles to pievailing winds, grasses 

that are planted ~~ lines acr~ss the field or bushy plants which might or 

~ight not have economic val~e. In shcrt, any existing vegetation which 

dces !lot hamper regular c:..gricultural a.ctivities should. be left. 

There are so~e very good exa~ples of the effects of vegetation on the wind's 

ability to tr~nspcrt soil. :1any far~ers in the Sahel tr~~splant the grass, 

A..r:drC'Do!<:8n !<:aY2.!:u,s, 

in constructicn a!ld 

along the borders of their fields. 

it is harvested after the rains. 

This grass is used 

The stalks are cut, 

but the roots and part of the stem are left and form a barrier which runs 

across the field. A small hill gradually builds up on either side of this 

barrier; these hills are for~ed from the saltating and other wind-borne soil 

particles. Cth8r exa~ples of vegetat~c!l :rapping ~ir-borne soil particles 

cal'! be seen by eX32ining individual pl2-!1ts, ...,hich have several shovelfuls 

cf soil collected around their bases. The total a1TIount of scil tr3.pped by 

plants, per hectare, is sig!lificant. 
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3. These air-borne particles generally rise to no higher than a meter, nor 

are they carrieti furiher than a few meters before they return to the 

ground and strike other particles; 

4. The colliding particles are pulverised and some of the s~aller particles 
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carried to high altitudes and for long distunces. It is these particles 

which form the major part of air-borne soil. 
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methods is attention to ground level wind velocity. The first step would 
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to drop air-borne soil particles before they are carried to the upper wind 

streams. 

One method to dis~~pt the soil level velocity is to make the terrain as 

rough as possible. (Perfectly flat su=faces increase the number of soil 

particles which are exposed to the full ferce of the wind). Such techniques 

as stubble mulching are employed to disrupt the wind's full force. Another 

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. 7hese barriers can be ~echanical or vegetative. Vegetative 

barriers can be trees planted at right-angles to pievailing winds, grasses 

that are planted ~~ lines ac=~ss the field or bushy plants which might or 

~ight not have economic val~e. In short, any existing vegetation which 

does not hamper regular c:..gricultural G.ctivities should. be left. 

There are SC8e ~ery good exa~ples of the effects of vegetation on the wind's 
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cf soil collected around their bases. The total ~ount of scil tr~pped by 

plants, per hectare, is significant. 
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Multiule Land-Use - Planning and Management 

The Sahel has its own problems and advantages just as any other area in 

the world. One of the problems in Saheliarr 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, and animal forage). In short, most of the needs 

come from the land, and the rural economy depends upon the rational 

exploitation of the renewable resources 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-munth growing season. Furthermore. the average rainfall is 

generally over 500 mm. Therefore, for mo~t perennials, Chad affords a year. 

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 rational 

exploitation allows the plant and the stand to improve itself. 

The proces~ of demonstrating the benefits of multiple land-use management 

can be unde~taken in several ways. The most immediate way of demonstrating 

the profits of rational exploitation is to ask some qf the following. 

questions: 

1. How lor must one 30 to set fuel and firewood; 

2. How much animal fodder is t~%en from perennials; 

3. How important is shade? 

A second demonstration of i~mediate benefits through rational exploitation 

can be made by ini tia ting tb.~ following practices: 

1. P::-uning of shade and fi61~ trees to improve the trees and to provide fuel 

,,\nd firewood; 

2. ?rccessing of the sesds of Gcies such as those found in the genus 

.·.cacia to 0.110"1 the ~\nim:-lls more nutrients from this high protein food; and 

3. Developing of processes whereby grasses can be more tightly bound to 

fac i1i tate transport (this vlould encour~ge farme ... s to harvest the stalks 

of millet and other Grasses instead of burning all of the fields). 

- 123 -

Multiule Land-Use - Planning and Management 

The Sahel its own problems and advantages just as any other area in 

the world. One of the problems in Saheliarr development programs is 

recognition of the particular needs of the people, and the unique solutions 

offered by the Sahe1ian climate and soils. 

Some of the needs of the Sahe1ian people have been mentioned in the main text 

(food, fuel, fiber, shade, and animal forage). In short, most of the needs 

come from the land, and the rural economy depends upon the rational 

exploitation of the renewable resources 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-munth growing season. Furthermore, the average rainfall is 

generally over 500 mm. Therefore, for mo~t perennials, Chad affords a year. 

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 rational 

exploitation allows the plant and the stand to improve itself. 

The process of demonstrating the benefits of multiple land-use management 

can be unde~taken in several ways. The most immediate way of demonstrating 

the profits of rational exploitation is to ask some qf the following. 

questions: 

1. How far must one go to cat fuel and firewood; 

2. How much animal fodder is t~%en from perennials; 

3. How important is shade? 

A sacond demonstration of i~mediate benefits through rational exploitation 

can be made by ini tia ting tb~ following practices: 

1. P::,uning of shade and fi61i trees to improve the trees and to provide fuel 

,,\nd firewood; 

2. ?rccessing of the sesds of species such as those found in the ganus 

.·.cae:'3. to allo\t! the ~\nim:-lls more !1U trients from this high protein food; and 

3. Developing of processes whereby grasses can be more tightly bound to 

fac i1i tate transport (this vlou1d encour3.ge farme ... s to harvest the stalks 

of millet and other Grasses instead of burning all of the fields). 

- 123 -



Most of the above uses and pote~ti~l prcfits Q~e we:l known to the 

farmer. The step of planting the perenLi~ls 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 yaar& These species (Nsem, Dulbergia, etc.) are not 

the ~ species :or village wood use, ~ they are very fast growing 

and facilitate the demonstration of th8 fedsibility of village and private 

wool p.l2.Iltations .. 
. , .. 
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