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| nical insights serve as the basis for the generation of

INFORMATION COLLECTION & EXCHANGE

Peace_Corps' ‘Information Collection & Exchange (ICE) was_
established so that the strategies and technologies devel-
oped by Peace Corps Volunteers,_ their co-workers, and their
s could be made available to tlie wide range of
developmant organizations and individual workers who mlght
find them useful. Training quides, curricula, lesson plans,
project reports, manuals and other Peace Corps-generated
materials developed in the f1e1d are collected and’ reviewed.
Sare are reprinted "as is"; others provide a source of field
based :Lnformatlon for the production of manuals or for re-
search in particular program areas. Materials that you sub-
mit to the Information Oollection & Exchange thus became

part of the Peace Corps' larger contrlbutlon to developxent

Information about ICE publlcatlons and services is avail ible
through :

Peace Corps

Information Collection & Exchange

Office of Program Development

806 Commecticut Avenue; N.W.

wWashington, D.C. 20526

?@gfyour experience to the ICE Resource Center. Send ma-

terials thatyouvepreparedsothatwecansharethan
with others working in the develomment field. Your tech-

ICE manuals; reprmts and resource packets, and also
ensure that ICE is providing the nmost updated, innovative
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you and your fellow development workers.
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Introduction -

The Peace Corps Niger Forestry Conference, held in Nismey, the 25-30

October 1978 aad atteaded by Peace Corps volunteers from Chad; Ivory

Coast, Upper Volta and Niger, Paux st Foréts perscnel from Chad and

Niger,plus represe.tatives from the various funding organizatlons in
Niger, resultsd in this peper which is a collection of some of the
projects, thoughts and techniques of the Peace Corps Volunteerss The
reason for writing up this ‘collection of reports and notes is to dis-
seminate the ideas and projects of the participants to other interes—

ted people which till Lopefully lead to a greater interaction betwoen
everyone in trying to find solutions to the problems facing forestry

in the Sahel, Purposes of this confereice were firstly, to provide a
" meddum where ideas aund opinions, concerming forestry in many of its
aspects, could be freely exchanged, ‘and secoudly to show, through

field trips,; unere we are now in the state of the art of Forestry
Technigques . ' .

Many of the individual presentations in the 1977 Peace Oorps. Forestry

Ooaference in Niamey; Niger contained veluable informaticn which
needed to be published, Since that information is directly related

to this years it was included in this paper in an additional sectioms

N
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INTRODUCTORY SPEECH OF THE 1978
PEACE CORPS FORESTRY OCNFERENCE

NIA¥oe NIGER

October 25
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Mr, Abdou Daoure

- i .
(This is an umofficial translation
from the French.)




Assistart Director of Peace Gorps

The Volunteers
Honored Guests

I am honored to welcome all partxc:;pants to this meeting on behalf of

Mr, Najada Ibrahim; National Director of Waters and Forestss Although

he is umable to be here he gives his full support to the noble ideals
which so well underscores the activities of forestry development,

This meeting Stems from the volunteers! concemrn to effectively increase

their participation in our Forestry service by combatting the multiple

attacks of desertifications

The effort§ of the volimteers is recogn.ued in several w lg. In effect
we have seen him participaté actively in all pfa.ctical vHases of refores=

tation; from caring for plants in the nursery to their transfer to the

plantation and f‘:ia:'l:‘l:y to their enclosureg %e have even seen the volunteer
interest himself in forestry management matters such as the raising of study
plots and the study of vegetation, We have also seen the volunteer contri-
bute to the initiation of small projects in response to the needs of the
rural population, Two such examples are shade tree and street plantings,

A1 this effort is expended by the volunteer with a remarkable degree of
patiéfte and forebearance beneficial under the harsh environmental condi= .
tions of rural lzfe and the difficulty worlc:.ng with insufficieat materials,

Merbers of the Peace Corps, your participation in forestry deve:'l:opment has

been ﬁBEé&iSEﬁ&. The fbrestry agents with whom ydu have been working for

I will not go into detail about our forestry Programs because of the talks
which follow and because you can discover them on visits within the country,

I will only mention two objectives that we have :

i = The satisfaction of the wood needs of the rural as well as the
urban population, given the réal deficit existence of thds material

used by more than 90% of our population. S
- To protect against erosion, given the fragility of our agricultursl

lands the mobility of sand dumes ard the ha:{-siness of the environment,

The volunteer!s role ;|.n these objectlvgsf are considervd useful and constructive
because the forests constitute a powerful stimilant to the agricultural economy
which is looking forward to more self-sufflclency, also because reforestation

contributes to the improvement of the environment, and to the attractiveness
of the framework of mants 1J:fe.

HOWever, many of you along w:.th our forestry agents ha.ve _come to reallze and
" deal with the hard realities of our environment and the immensity of the task,
That is why I wish you strength in the many activities of which you and the

f'o'i‘ééti‘j* agent are a part, To_those who are already seasoned her in Niger,

or in the other neighboring and friendly countries; I-wish to you perserverance,
to the nevcoiers =icourage, Thesé are the necessary qualities that the ‘volunteer
mist already have because action alone is not w/orth as miich without deteriminatioi,.
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Assistant Director of the Peace Corps, hcnored guests, ?oil:tmteers, I

’ ' am comvinced that the exchange of experiences expressing the important:

practical work which confranted the volunteers will be of interest to
one and aJJ., ~ Some exa.mples are; the dune utabzlzzatlm :ln lﬁita in

classified forest at Mainé=Soroa in the Diffa Department, The develo;sment

of the forestry sector in humid countries like Ivory Coast presents some

differences compared to a Sahel country like Nigers

In order mot to vpgg:r myself I will sa.y that we are agreed on the approa:ch
to resecirch the goal this meeting

To conclude T therefore wish full success to the work of th19 important
meeting for the improvement of the forestry sector. I
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Reforestation of Rnier Palm in the
Dallol Maouri : Niger

Introduction

' The Dallol iaourt, ir the southermiiost sector of Niger, is a lowland valley

- .-found in the°ooded Javanna vegetation zonme, It is a narrow belt extending
from Gaya to Guéza (approx. 45 kilometers N to $) and is very adequate for
‘the growth of Baier palit, (Borassus_aethiopum). Rainfall in the Dallol varies
“from 750~1000 mm annually. ~

"The project I am curreatly fnvolved iu is a 3 year reforestation

" aethiopum in the Dallol, (1978-80). Due to_ advancing dunes and over -

of Borassus

explojtation in recest years; the rdnier has ‘benn reduced in numbers

considerably; and the demand for the Wgod, for building purposes; has_
increased, The Project, fuided by Fund Frangais d'Aide Cooperation (FAC),
calls for a reforestation of 900 hectars of r8nier palm every year, for 3 .
years, thus completély encompassing the estimated 2700 _hectars in the Dallols
The 100 million CF¥A that have beea appropriated, will supply for ome Saviem
truck; two Laandrovers; ‘one tractor, aind all resources aecessary to-plant,
fence; and protect the 2700 hectars. o
‘- . Work Schedule .

>- . . L4 R _ o o - n .
Under the direction of ilr. Lawali ADA; the project work-force includes 2

- Niger technical agents, myself, aad at thie preseit time; 38 workers who

have beea hired from the local area, This year we are vorkiang out of Sabon

Birni, a village Lordering the Dallol; 23 kilometers NE of GCaya. OZJach year
as the work-progresses further north up the Dallol workers who wish to ~
coatinue on the project caa move iito villages near the plantations Any

additional workers that we may need will be hired from these villages.
» ‘l.. o - ﬂr_‘i. . 7: - 77777. - -.' i © . B
4V try to follow a schedule ar work cycle throughout the course of a year.

Although there may be Small changes made ‘to speed up the wori a bit, we try
to accomplish things in this order: 1) delineate and map the plantation

boundaries; 2) piquetage on a § x 6 m, spacing; 3) plant the rdnier; 4)
construct a feuce around the plantation, and fimally; 5) cut 'a fireline
avound the plantation. Once this is' completed; maturs r8aier can be itarked
- and cut ‘within specific exploitation zones in the Dallol .
A, Delineation and Happing o

This year; 3 parcels have been surveyed and mappeds These parcels, total=

ling approx, 600 hectares, are located betveen_Sabon Bimi and Tounouga, a

small bush village 10 kilometers south of Sabon Birni, Of the three parcels;
parcel A (apprax. 45 hectares) is immediately adjaceat to Sabon Birmi; This

area, iow void of rdnier; was dense with trees. only 10~15-years agos Dune
adva:icemexrt and overexploitation seem to be the cause, Parcel D, the largest

(approx. 500 hectares) extends 7 kilometers from Sabon Birud, South to near
. Tounouga. Parcel C (45 hectares) is adjacest to Tounouga, aud was surveyed
© Jate in July and early Auguste Becausz we were so far behiid schedule, and
parcel B was iiot cgmpieteiy planted yet; ue had to abaadon parcel C; with
Y
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only 7 hectares planted, aad fiiish parcel B beforé we werc too far into the
‘rafuy seasou. :

-~

- I used a builders level; a good field compass, and a 50 n; chain to survey
the. parcel bowndaries, The best procedure for this; was with a chai-men; oie
rod man aad one mai to place piquets., The workers vere completely wnfamiliar
with the equimment and procedure, but after a couple of days quickly caught
or,

Protlems seemed to preseat theuselves regularly, and we discovered new aud
more efficiext methods for gettiug the survey dones My piquets, that were
placed dn 50 u, intervals Were constantly removed by locals; aad:had to be
replaced several times. Oae means of eliminatiiig this probleém, and thus

saving a great deal of time, would be to Luild the feiace immediately after

the survey of -a parcel, This year there was a long time lag after the survey
simply because we bad to plant iumediatelys; It should be meitioned here that

we were at a considerable disadvantage this year in terms of scheduling,
availability of materials and administratiye problems; because the project

vas in its infamcy, aid we were not able td start before Juiie, AlSo, through
experience, as I shall point out, we realized that the idealistic methods

we were using; were too time consuming and nmot realistic in this situatiou.

_Next yeawm survey will involve,; surveying and mapping 1300 hectars, thus
gaining the 300 hecteres We were .10t able to plant this years This number

is high but very realistic, as I will Uegin surveying in January and not July,
whern tall millet slows the worlk considerably.

I have the use of a builders level iu my work which is a’nice coavenieice;

and of course very precises This equipment is often wot available in the field,
Where only a compass is on hand. The use of a good compass for laying out a _
survey of this kiid, would :Siiffii:é very well; and would give the desired results

with little error,

Bs Piquetage
The method we began with for the piquetage, turned oit to be the most tiue.
consuming, difficult, frustrating and educational work operatio. to date, The

‘workexs had speut several weeks cutting piquets in preparatioa for out June

piquetages The work plan calls for rfnier to e planted on a 6 x 6 meter

spacing, and we veat through great efforts to achieve exactly that. Our _,

resources consisted of a 30 m, chain; two 100 mes ropes; a builders level; 8
surveying rods, and 40 workers, all of which were painstakingly utilized,
However, ‘the idea for the piguetage secmed reasonable, Take a 100 i1, rope _
and tie lmots every § meters along its le.gth, Once in the plaiitation simply

extend the rope betWee:: 2 parallel lines and move along, 6 meters at a time,
placiiig piquets at each lmot along the rope; The parallel lines were made by
makiig one ceiatral line and drawing perpendiculars frow that every 30 meters

with the level and rods. This is vhere we ran into problems, Handeling a

100 meter rope is a bit difficult, and as it is pulled, stretches proportion -
ately with the amount of pull. This was extremely time consuming and dida't

give us what we vanted ; straight lines: e their cut the rope downm to 30m
and although this still didn't give us straig:t lines. and a good 6 x 6 spacing,
we accepted the error and coatinued to fiinish parcel A by this methods We
continued usiig the rope well iuto parcel L., However, by this time, it was

into July, planting time was passiug quiclidly, aand the millet was simply too

) , ’ _ . R A




tall to move a 30 m. tope through. ile were forced to use a simpler more ef-

ficiest metiods ie thea tried having the workers space tht § meter distances
The only proulem we had was i the millet fields, where the workers oftea _

wandered away from each other; maiking a big gap betweea lines, or they would
converge oa cach other; sometimes evea crossiug lisess I then noticed the

furrows in the millet fields are appraoximately 1 meter apart and follow paral-
lel to one asothers I positioaed a worker at every 6th furrow and instructed .
them to simply pace along this furrowv to the esid of the fiel where they could
thea see again. This worked quite well ana elimiiated most Worlkers from

wandering -nd ciu.tifig ridiculously large gaps .betweea liness -

The pace metliod for our project didult give us a concistent 6 x 6 m. spacing;

but we were able to plant a tresiendously large number of seeds in a relatively
short time; OCousideriag the short 2 month planting period and the 1300 hectars

we will be plaating next year, this pace method is certaluly the most realistic

and efficieut for our project,

C, Plantiag

The rBnier seeds we planted were gathered from and around the areas we were

planting. Findicig the large mumber of seeds aceded was do problem, as the
mature female trees were producing large quantities of seedss Fruits will

mature year—round, but the majority can be. found during the rainy Seasoile

The fruit is a large ovoid drupe (15x17 cm)and coatains 1=3 embryos, so ve had

to separate the seeds from most €very fruit. They would be gathered by a truck
and dumped iito a large pile vhere 2~/ worlers would simply beat the mature
fruit with a stick and separate_the seeds from the fibrous fleshy mesocarpe.
From here the workers would fill their baskets with seeds aud continue to the
worksite not far avays To direct plant a ldine of seeds requires 2 workers s

The first would dig a Shallow 10-~20 cu. hole with a local cultivating tool at

each piquet; He would continue on; and the secoad man with the basket of seeds
would drop a seed ia the hole, mesocarpe faciig down anu cover the seed with
soil, The process is fast and. simple; and we plamted the 600 hectares between
3 July and 18 Augusts

Germination of the seeds took place “3thin several days in the low moist soil,

but of course ia higher areas where the soil was not as moist germination took
i3 weeks. There was mot time to take data on perceat gexminated, as this <

will have to wait until the first leaves begin to appear 6 =7 months after
germinatioiie .
D, Fencing the Plantatiom
At this tiiie we are digging the holes for the feace posts in parcel Bs We are

only able to go as far as Securing the posts in the grouwd because the barbed
wire has not arrived yet., e are using rBaier posts that have been cut from
the local area; and when materials arrive; the fence will be 5 strand barbed wire,
To secure the posts well imto the_sandy soil, we have gathered large quantities
of rocks from the plateau, and will place several rocks around the base of each
poste e will also be treatiug the base of each ronier post with the chemical;
Lindane , to coantrol termites and other insects; We had hoped to use Dieldrin,

as it is effective for a longer time than Lindane, but it was mot available, To

properly aliga the post-holes along groat distances, I am usiag the builders __
level to aliga piquets placed about.every 30 meters along the line. Immediately

iii]iii
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following me are 3 workers, 2 with a 30 m, rope, amd 1 to placa piquets at

each 6 me leagth of the rope;, marked by tied lamiotss They simply stretch the
rope betwee.. ny aligned piquets; Finally; following these 3 workers are the
resty; of theée.crew; who are digging the post=holes at every pn.quet.

Initial reaction by villagers to the feacing of such a large area was :egative,

With many of their fields found within the limits of the plantation they feared

the fence would completely block the trails Sl:eau:mg irto their fields: Howevery

we will not be blocking thesc tra:ls. The feace will not exte.d across trails

Es _Firelaues

The areas in aud arowid the plantations iu the Dallol are extremly dease with
tall aiiiual grasses, TheSe grasses ijfﬁpbéé au annual problem with bush fires
buriiing virtually wicontrolled tiirougn imost parts of the Dallol i the dry

season, Young rSiier will most lilkely not dic from these surface fires, but

the :1ew growth will be buriied, and the emergeace of the trwik from the soil

could be retarded as much as 10 yearss For this reason we are cultivating a

15 m, firelaize arowad the perimeter of each plantation; £11 grasses are
cultivated with local cultuvating hoes; and all shrubs ‘are removed as well, _
The dried material is then raked tﬁgether and burned in the firelane, with oaly
large trees aud exposed said remaizing, I cases wiere a fmnergff;g}digzgggads

across the firelane, we coutinue cultivati:g on the other side, as .the crops

will be harvested leaviiig a good clearcd areas This 15 ms width is’ considered
minimum; and in many areas where the grass is very tall aad fire daager is . ;
extreme, I have eilarged the firelane to 20 m,

The barbed wire feace was initially intended to be comstructed along the in-

ner side of the firelansz; thus protectiiig the fernce itself from being destroyed
from bush firess; However; a receut decision by the project director and a
represeutative from the financiag corporation; has determined that the feace
will be constructed aloag the outer edgze of the firelane, Comsideriiig we are

using r8nier asd not metal posts, this decision could cause counsiderable

damage to the feace, and a loss of funds to replace burned Sections of fence.

every years Perhaps next year after we have bsen through a season of bush fires,

and have evaluated the potential damage that these fires can cause; it is hope~
ful a more wise decision will be made regarding the placement of the fe:ice.

This year; 5000 mature male r8aiers /i1l ve marlzed for exploitatiou in the Dal-
lol., These trees will be marked with red paiat, at the base, for easy ideati -
fication later; by forest guards, This nvmber of 5000 was estimated by direct
couwiting of r®iier i1 the Dallol and futiire estimates will also be based on
direct couating, The trees will Lie cut froin specific "zones of exploitatiou"

that have beeu Getermined by deasity auG :immber of mature males preseat; Female;
trees may also be. cut, but only when they are old and ao longer producing fruit;
or occasionally when o mature males are preseat in a de.ise stand of females,
The latter to facilitate transportation of the wood to local vil'lages.

Be:mg a protecteu species in nger requires tnat a cutt:mg pemt be msqgg}

before a tree ca: be removed, ROmier permmits cost 600 CFA per tree aad are’
issued by the Zawx et For&ts Chef d’Ar* ondissement after 1 Hovember, The

i |




Chef contiaues to issue cutting permits witil the specified auuber of
trees to be cut for the year has been reached, The permit is then is=
sued and tie cutting is supervised by an employee of Jaux et Forlts to
insure the proper number of trees have beea cut,

It is hopeful that there will be brigade of men formed vhose responsibility

would be solely the supervision of rfnier removals The primary benefit of

having such a brigade would be a greater control, by Zaux et Forfts, over
the remarkabls extent of illegal exploitation that occurs ia the Dallol .
Snotious amounts of rénler are ammually removed by individuals who have not
bee. issued a permit to cut, At this time it is very difficult for the _
forest guardsy working in the Dallol, to coatrol such a large area properly.
A larger work force for forest protection against such illegal practices

would better irsure proper management techaiques to be successful,

CONCLUSITHG

The R8neraie project got off to a late start this year, and we are really

just coming to grips with the magnitude of this projects 1e are behind
schedule with only 600 of the required 900 hectares plancds Procediral

and administrative provlems kept us from meeting our 500 hectares require -~
ments

However, problems of this sort are coumnon as a mew project is uidertakel,
and nov we have a great deal of valuable experieace behiud us as well as

- time, to accomplish next years 1300 hectar requiremeat, Workers will be

paid regularly, equipuent and procedure has beeu refined to be Hore ef -
ficie.ut, (especially the piquetage) aand ve. #ill iot have to push the o

equivalent of 12 momths work Anto a 6 month pericd, At this time we still
have a great deal of work to do on the fe:ice around the plantations, and we wi
will be Yearming new ways and lteans of improving the work for the coiing .
years, Also i: a years time definite conolusions on the success of geru -

ination can be made on this years plantingse

e et e i
——
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* VILLAGE, HURSERIES
KCGOUSST 1978

7 pilot village nurseries were started in Julj/Angust 1978 in the
Konz,ouss:t/’f “zare region of Upper Volta; Sites vere chosen by the Zaux
et Foréts forester of Tikare and the ORD agents and the PCV in Kongoussis
The reasons for starting nurseries were varied hoping to alleviate some
of the problems and improve the success rate of village reforestation

projects,

Jorkmg with 02D personnel the PCV reoresent:ng the Faux et Iforsts

set up two v1llage avrseries in the ngcu.,s:v. region, The forest’er in

Tikare .established five working directly with village groups, For each

nursery in ths Tikare region; Catholic Relief Services donated cme 25

meter roll of fencing, ones wheelbarrow; one watering camn; one shovel,

ané 4 sack of cement; The vﬂio@é?s supplied the labor; fertilizer; _
and posts. The neem and cassia seeds were collected by the Zaux et Foréts
nursery persoanel; neere seeds donated by the villagers or bought in, the
markets. . The Tikare £ et F ageit anc the PCV deszgned a 3 seed ved nla.n-'

each bed and the fencing. "‘he two villages thc PCV worked with did not

receive the same (RS aid, ¥ ouginini received a 25 meter roll of fencing

feftover from the Kongoussi mursery fence and used the same 3 seed bed

plan, _At the Tangaye rural school the formatcur supplied his own fencing
preparing six-four by one meter seed beds, However he did receive an old
barrel leftover from u Kongoussi reforestatioi proaect to help transport -
water from the lake=their year round water suppiy., The 1atbor, posts, and

fertilizer were supplied by the villagers/students and the secds from the

Kongoussi nursery and market,

 _ The site for each nursery was chosen in Tikare by the forestry agent
and in Kongoussi by the PCV aund the (RD agents, The nursery was to be as
“close to the water supply as possible to facﬂ.;t&te watering, At their

respective nurseries the T:ka.re forestor and the ORD agent and PCV supervised

and expla;:ned every step in establishing the mn‘sery-fl:ayont, picketing; fencing;

bed preparation, etc, °Each bed was worked with dabas mixing in manure and/or
cormost; The seed beds were plc.nted in late Jzﬂj/ea.rly Angust for two reasons,
Neem and cassia seeds mature during those months and can be collected and
nlanted immediately eliminating the need for storage, Also, appropriate sized
seedl1ngs will be produced for the nla.ntmg season next year, None of the
seeds received any treatisht before sowing, Sceds were sown in lines 25 cm
apart perpendicular to the length of the bed, ikfter covering the geeds with

grags the beds were kept moist, watered if the rains were not sufficients

AISprmcn:iateiy one month after sowing the 3seedlings were thimmed to 5 cm

R 3a31c maantenan"e of t‘ze seeo. beds i® nocessary beticen tie time of
the th £ Beds are weeded and sojl worked as

needed and seedlings watereu o tmes a week, The trees should be ready

at the bezinning of June and planted as soon as possible, After the planting

season the beds will be cleared; wreworked; and revived with coipost/manure
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and prepared for sowing in-early August, The Tikare forestor and the
@D persomel will supervise the continuation of their respective

nurseriess

_ The reagons for starting village nurseries vere varied; I~The

tio Eairx et Foréts nurseries have been unable to satisfy the yearly

demands in tlie region, They supply an area with a rediusof appr. 45 kmse
with Neem and Cassia seedlingss 2-Bicycles are the usual transporting
vehicules and distances from village to nursery are souctimes greater than
45 ims; The tramsporting is a problem because even if the seedlings are handled

properly in the mursery aand on arrival at the plantation site and tre

roots adoquately protected from drying out, t'ie tens of kilometers

bumping along on dirt paths negatively affect the seedlings chances of
survival, 3=That the tree will be planted the same day it is picked up

at the nursery is not assureds 4-Lack of maintenance las alvays been a
main reason for the failure in a reforestation plantation project. The.
Lasic maintenaance requirerents-fencing; termite control, watering=are

seldom met,

Village nurseries may be able to solve these problems and assure

a better success rate in the village plantationss . I-The 3-bed plan

can produce nearly 1200 seedlings each year fulfilling the average =
annual village demands This ddmdinishes the demands made on the central.
nurseries. and they can now concentrate on locdl species and fruit trees
which require more attenticn and special materials<plastic pots, pulveri-
sateurs, etc, 2&3~Transporting of trees from the nursery to the site has _
been reduced to 4 minimun and same ddy planting is assured: 4-The survival

of the trees the villagers have raised for almost a year may become more:
important to them; Importance of mzintenance of seedlings in the nursery
for the past year has been clearly illustrated to the villagers. The
equally important maintenance of the trees after plantation is clear and
more apt to be fallowed. ; :

RD rural schools and villages with established ORD groups active

in reforestation would be good Iocations for future village nurseries.

Each village/School would be supervised by the (D ageat living in the
village and the Eaux et Forfts agent for the rezion, Though active anly
10 months of the year; the WRD rurdl schiools ré~equipped with-a year.

round water supply and various working materials, Children pover and
energy are channelled by the formateur througir their various projectss

In establishing a nursery with the students they learn reforestation

from step one and are able to carry it through full cycle. Hith the _
D groups ~-etimes tie whole village is active and one nember agsigned :
to orzanise -nd supervise the village!s reforestztiom projects. The

lirdting factor this past year was finding a year round vater gupply,

which is essemtial; for each village that wanted.to do a nursery.

MARY YOUIG
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THE YECELALAN SAND DUNE
STABILIZATIN PROJECT

A REP(RT AFTER THE
FIRST YEAR

Gabriel Tucker




-

The Yegelalan Sand Dune Stabilization proiect, which is funded by CARE

began actual field work in the fall of 1977 and is presently ome year
old, The object of this report is to describe the progress and some of

the experience that was gained in the initial year of work. The finan-
cial arrangements are not dealt withs

The town and the valley of Yegelalan :are located in the Arrondissement

of Bouza at approximately 16° latitude and in the 350 mm rainfall zomes
The site of -this year?!s plantation, which is actually closest to the

village of Asarou, is on a 2 km long System of dunes which sits an the

_edge of the valley and is constantly pouring said into the marsh belcw
therefore incréasing the relative depth to the water takle. and making
it 1ess valuable for the production of cash crops. ’

In talking with locals cme can quickly find out that the families in

the town of Asarou and to soma extent Yegelalam, originated in the town
of Djible on higher groumd to the wests About thirty years ago famililes
started moving in seasonally and then perminently to exploit the marshy

areas for cash crops (mostly sugar cane and maniocs) The people did
well with the cash crops in the lowlands but always had to tum to the
marginal sandy hills to grow millet. In doing so.they had to compete
with the herders that ance dominated the area and worked out of the

old livestock trading center of Tabokali {see map).

Today many of the hills that should be left fallow or o grazming, are
covered with drifting sand and still cultivated every years Desertifis
cation is a serious problem, : . '

The first part of the project was to set up a nursery in the valley

directly adjacent to the spot picked for that year?’s plantation, -The
area was fenced off and 3 shallow (3 to 9. ms) wells were dug using’
sheet metal material from old oil drums (200 1 capacity) as shorings
This is a.relatively easy, inexpensive way of coustructing a shallow
well and in our case of using temporary nurseries (moved each year)
it was found most desirables Using workers and ome head nuseryman,
33,000 seedlings vere raised in plastic pots between the months of
November and July, The species were Eucalyptus camaldulensis,
julifiord, Acacia senegal, Parkinsonia aguleata and lamarix articuata
T, articulata was propagated by cuttings about 10 cms long and between
075 & 2,0 cm in dimmeter (ize between the size of a finger and a pencil)

(FAO 1979) .\ _ -

< duiensis was directly seeded into the pots. using a needle or _
ga.rge ffm (Weber 1977) and, after the pots were topped with a 1-2 cms
malch of millet chaff,<they were watecred with regular watering canss
After germination, plants.were tlimmed down to one per pot and some
transplanted to those pots with nonec This method was found to give
good results and was far simpler than the standard Nobila method which
uses seed beds for germination and then transplanting small seedlings
to individual potss A

All other species were raised Ly ‘standard procedure for potted stock |
(Veber 1977)s : : N
. f' LA ’\*,
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MELIET STALK PALISADES

During thé months of March, April ‘and-May, palisades of millet stalk

wind breaks were set up on the dumc to temporarily stabilize the dumes

and to give the seedlings about a year of protection from winds which
would otberwise quickly dessidate and erode the sand out from under the
‘seedlingse ’ : : ' :

The seasonal monsoon and harmattan winds blov generally from the west=
south=west and east-north=east respectively (Wilsom 1971); Thec latter

pushes sands into the valley every day season and the former; less

stroog of the two, pushes the dunes back every rainy season, Because
of the wind direction; the dunes are almost perfectly oriented north-
south, Honce to oppose the prevailing winds, the palisades were als
oriented north=south, i.e, along the long axis of the dunes and =

perpendicular to the winds, On top of the duncs, the lines diverged
from due northesouth orientation and were contoured to parallel the



The spacing between palisades and whether or not to put in crossing

sections, i.es a checkerboard pattern, is one of the most interesting
questions in sand dune fixation, The object is obviously to find the
most efficient system; given the wind conditions on the erodability

of the terraing Because in this case thejwinds generally blow from
opposite.directions; parallel palisades were considered sufficient,
~h. the top and on the leeward face of the dunes; where the terrain
is made up of steep exposed slopes of fine grain sand, the palisades

were spaced 8 meters apart., However; on the windward slope leading
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up to the dunes, where slopes are far less scvere and sand particles
imich coarser and therefore less susceptable to wind erosion; a wider

. spacing of 12 meters was uscds o .

The lines werc surveyed in,using a Silva Ranger hand compass and a 50 m
tape, On top of the dunes the contoured lines were marked out using a
20 m tape, _ .

S L e L S o
Al1 the labor was provided by local villagers a different village working
each day of the 5 day work week, In all it-took 55 work days for an

| average cf 48 villagers per day to put up 11,2 kits of millet staik -

" “palisades which protected a 10,9 hectare plantations-- A total of 13,251
bundles of millet stakls were useds This cones to 0s89 meters of wind
break per bundle of stalks; which will be an important number when.it
canes time to decide how many seedlings to raise in the nursery for a

- given size dune plantation which is limited by~ the number of bundles
of stalks availables . S

PLANTING

The out planting of seedlings from the nursery took place during the last
two weeks of July, On the oSt active areas on the top and an the leeward
face of the dunes a 2 m x 2 @, arrangement of trees was planted in the

8 m wide strips between palisades, On the less active areas behind the
dutie on the wind ward side;, a 3 m x 3 ms spacing was planted in the 12 m
strips between.the palisadess That is; in each case therc were 4 rows

of trees planted betwecn th%p’élié&dééa , .

on the ‘most downhill lines the tall fast growing.E, camaldulensis = .
was planted to lower the velocity of winds coming from a higher altitude
and to protect adjacent high ground., Moving up hill the nex¢ line was
P juliflora; a species which grows on dunes as a_ spreading shrub, ideal ‘.
for coumtering the most damaging winds that arc within a meter of the

soil surface, The next line was of a local species either A; sen al

_‘A mixed associatioci of species was considered most desirable; Hence

on T, articulata, ;and the last line was a repeat of P, jul .
Pg aculata; a species which has had 1imdted siuccess on other dume

plantations, was to some extent planted as an alternative to the local -
speciess Due to a shortage of millet stalks for making palisades, the
size of the plantation had to be reduced, which resulted in an excess
of trees, Trees were hence interplanted in the rows; doubling the ’

number of planting spots, The practice is of questionable merit due_
to the possibilgty of overstocking but may prove valuable if seedling
mortality is highs :

The actual maricing out of the planting spots was dome by pacing, which

proved quite adequate by using the surveyed palisades as a guideline,

Tho bulk of the transportation of scedlings was doe with the project

vehicle, a Saviem TP 3, which can carry 500 seedlings without: stacking,

The -ﬁ;@g‘iﬁ’oflf:kfei;s;did”@gsgigff the plamting with significant volunteer.

help fromyoung boyss The predigging of holes in the friable sandy soil o
was not necessary and infact undesirable due to water loss by dessication, \
" Compared to_ provious experience with planting wind breaks. in agricultural

land, the planting of the diuzies went very fast, o ’ '




—— .
.

Aside from a live fence of Py juliflors plonted dlong the only path passing

. through the plantatim, protection agoinst browsing livestock vae completely
Ieft up to 2 guardg.working from sunriss to sunset seven days a weeks

Provions, experiente with other CARE projects Landled this way has proved

successful if responsible guards could be found, This method of protoction
is even more desirable if compared to the only other alternative for such

a large plantation; iece five strand harbed wire femcing, which has never
been successful in stopping goats and which oftenn ends up being an excuse for

for lax work on the part of the guards,
Iii the end though the best and anly real protection is the cuoperation of
local villagers and herders, o ,

. O« ICLUSI 7 v
For the upcoming year perhaps the most important place fer improving metodology

is in the planning of the number-of trees raised in the nursery. based on the
available millet stalks to protect thems In doing So, overstocking and the
needless waste: of time and money can hopefully be avoided,

There is little doubt that the tecnology is there to stabilize sand dumes in
the African Sahel, The question is mot so much how to fix or stabilize dunes
but more important, why ire they there and how can the man-made desertifying
pressites on the ecosystem be eliminateds .
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INTRODUCTEN.
T the Sahiel, the farmerdland is the basis &f -his country's live -

o>

lihood. Food, fuel and shelter come from the land., The rural economy

is based upon the surptus harvested from the: land.

P At present; the Sahelian farmers face a very real paradox, On'the

one hand, they have adequate guantities of soil, sun and rainfall; on
the other, they are faced with erratic rainfall distribution,; intense

sun and wind, and increasing pressure to produce more from a given amount

of land, When the above conditions are coupled with an outmoded systeim
of land-use, the farmer finds himself in a marginal position with very
little hope of improvement, Furthermore, modern agriculture is based on
the wide use of -cheinical fertilizers which remain too expensive for sub-
sistence farfierss: . :

. of the Chadian Government; has planned and implemented the Acacia Albida

Project; a farmland restoration program, The hub of the project is the

. esfablishment of stands of the Acacia albida tree in the grain fields of
the farmers, This tree has a veverse deciduous cycle whereby it defoliates

To help ameliorate the deteriorating situation, CARE, at the reguest.

~

at the onset of the planting season, The land can be planted in . °
_ ~grain while receiving year-round vegetative cover from the harshi Sahelianw’

7 Clements, Furthermores the plans whica are grown under the crown of the
Acacia albida are-generally superior tb the plants grown in the open

(Studies of fields populated by the Acacia albida point to an average -
increase in grain production of 5% as compared to bare fields)..These
fields with stands of Acacia albidh, generally require little or no fal =
lowing, This is in contrast to opéfi fields which require fallowing in at

least one year in two; or worse; many fields jare croppec until rendered

useless; T:us through the establislaient of stands of che Acacia albida
tree; farmland, the coumtry's essential capital is expandeds

. To complement the Aﬁéﬁiﬁkéiﬁi§&;ﬁiéﬁtiﬁgs, the project includes two
other components s T , '
. _ S . S S
a) village tree plantings will protect the land and the people from the

elements and will provide fuel and construction materialse ~e

- - b) establishment of live fences will allow the farwer and the gardener
the basic means to protect and coatrol his land and crops against

dai;xage from animalss

THE MAIN GOAL

 The main goal of the project is that farmers become F-~terested in the
establishment and protection of treess_ As broadly stated in the introduction,

trees are a vital renewable resource of the Sahel and their presence is a

vital necessity of the future of the Sahel, To-accomplish this goal the
project empky.s four basic methodologies: a) simple techniques; b) short =

term encourageinents, c) high field presence, and d) graphic presentationse

660/-..
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 The techniques must respect the land=use patterns of Sahelian farme-

1and as well as the technical difficulties of decentralized plantingss’
The field trzes (Acacia albida and sowe live-fencing) individual fences

are used, These types of fences allow people to use traditional paths
B as well as to allow animals where the voluntéer fariiers do iot have
contiguous fields; individual fencing is more eC Oonomic «

 sahelian fartiers are like any farmer in the world; they are ot going

to invést time and energy in something which will not“pay-out within a year
or two unless they receive some aids The live-fencing camponent is a
short-term=payout investment of energy as attested to by the small farmers

requesting live-fence species to protect their fields and gardenss However;
the establishment of the Acacia albida is an investment of eanergy on a lang
term payout which may never directly bemefit the farmer who plants the tree, -

A dense population of trees (80ha) might begin to benefit the field in
eight to t cars (by this time; the field is being cropped by another
farmer or has'gone back into the fallow cycle). Thus, the establishment
of the Acacia alhida is really a Public Works effort that is necessary for
the community but umy never benefit the original planter and protector. _

. For this reason; the Accacia albida project has subsidized the efforts of
the farmer with a frod=for=work component, #vsides encouraging farmers to
plant trees which are a benefit to the community in general, this food sup -

plements a depleted food stock which is generally under stress during the
high energy requireient of the farming seasona

 High field presence of all project personnel is a basic target of the

project. To farmers who have gotten along for centuries witliout planting
or protecting trees; a strong extension program is required to reinforce
the notion that tree planting is a vital Sahelian activitys On the otber
hand; the farmer is not going to be interested if the project personnel do

oot Show interest. Fortunately, the Chadian Forestry Service has appointed
14 dynanic azeiits to participate in ‘the Acecia albida nrojecte These

R e T T T T T et P
agenits are assisted by five Peace Corps Volunteers and numerous village ex~

. tension aids, These 14 agents gulde the planting activity of over 2,000
& farmers and are active in the education of many mores Any success of this
project is heavily depender, apon the hard work and dedication of these
people. The project provides each agent and volunteer with a mobylette.

Many of the village aides have bicycless

The project woulc be a failure if some interest in planting trees was

not generating amongst the farmersS, In the course of thethree years of

the projects; tiue best!salesmen! of the concepts. of the project has been

the agents and the farmers themselvess _In the last year, the results of
some phases of the project has attracted the attention of fammers, Movies
are being taken and shown back to the famiers. These movies allow the far -

‘A mers and the agents.to articulate the reasons for planting and protecting

' trees. The results of this medium are yet being weighed, btut it is oae way

to call relevant attention to the r~ed of tree planting in the Sahel.

666/.06
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Implementation activities T

r
~—C

_ There are currently 9 field nurseries producing an annual total of T
aboiit 300,000 Seedlings, Tliese seedlings are planted-out by over 2,000

farmers and their familijes. The trees are moved out into the field in
early July Jor planting during the Leriod of mid-July co mid-Augusts Al - .
though some worl has been done on irrigating planted trees; the planting

dates generally depend upon the tiuming and quantity of rainss

‘The Acacia albida Seedlings are protected by individual ‘fences made

iip of stakes and thorms, Thc Stakes aind thorns are treated against termites

with crankcase oil znd anti-termite chemicaise
ﬂgwﬁﬁfﬁé §§é§1iﬁé§ﬁfﬁ§ﬁ§éi§éé are attacked by 6étéfpiiiar§j,5§id§réa
domestic animals and elephants., The insects ave treated with HCH, the

domestic animals are deterred to Soue degree by the individual fencess
The elephants remain a problem in some areas, Auti-deer spray seems to

to have helped and cattle blood will be tried this years
 Several methods of planting the trees have been tried with the result’
still inconclusives The "best" syStem seeiis to be a function of climatic

Direct seceding has been successful to some degree in at least one area,

but it may require some dry season irrvigations However, even with irrigation,
direct seeding may result in much Zower capital costs such as transport and

nur ery expensess

_Large scale establishiient of Comipliors as Tive~fencing is being tried

in the northern.zone (400 isohyete), If this is successful, large scale

live=ferice operations could taie place from cuttings of Comiphorae

#xcellent take and development of Acacis albida seedlings has been

experienced in the 850 mm isohyete area, This is duc to superior nursery

stock (4 mo.) and timely planting c” seedlings, iany of these seedlings
are over a meter after one growing seasone -
. Farmers must show a certain degree of initiative to remain in the
projects : ’

However; with the goal to educate so giany farmers as possible:in the
planting of trees, most farmers are given the benefit of the doubt, In the
600 mm isohyete zone, two to three weck droughts during July and August have
-been experieiced, in every seasons In cases like this, those fammers
having very low take rate bit.wanting to remsin in the project are allowed
to do sos Furthermore ; the deceatralized nature of the project means that

some farmers receive less than satisfactory surveillance; The solution to
this problem is not to eliminate the farmer but rather to privide better

educational tools suck as—training films and better trained village aides.

The project is funded ¢hrough 1979. However, it is hoped that recogni~-

tion of the importance of forestry in the Sahel will allow continuation of

this project or a project rimilar to it whereby the farmer will participate
in the planting of trees, Four ycars is enough time to establish tree plaint =

ings but not enough time to ingrain tae notton in small famiers that trees
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mist be planted and protecteds In short, if the Sahel is to be reforested,
the siall fairmer will play an important parts

‘Other Problems

Farmers were very suspicious in ‘the beginning. They heard that the
government would absoond their land once the trees came to teris Thruugh

the constant presence of the forestry agents, the farmers have undestood

that this is not sos

" The fear of birds also causcd probless. The fact that trees provide
homes for bixds malke some farmers hesitate before planting trees. The
bird problem will one day be solved; but if the Sahel is to coutinue to

be fertile; it cannot be solved at the expense of Sahelian treess

If the Sahel is to remain hospitable; trees must be propagated

and protecteds Modern Technology has not yet found solutions to the
problems faced by the subsisterice faruer who cannot pay for fertilizers
and insecticides, The litter of trees and grasses provide the bulk of

plant nutritients returned to the topsoil every year, This source is
renewable and costs only what the farumer pays out in energy to propagate

and protect ite The lesson of the value of protecting this renewable
cource of nitrients is guite evident to one travelling in the Sahel :

where trees, especially Acacia albida, are protected by the local po -
pulation, the ground is continually fertile; where all trees have dis-
sapeared, so'has the producing part of the soils

Puel is provided by wood— this is also a renewable resouroe is
required if it is not to dissapear altogethers The one big alternative
to wood as fuel is dunge When the wife and the farmer start disputing

the use of dumg, the area has indded been improverished,

]
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PERSONAL WORK -

I ai assianed to the MaTlao zome of the CARE/CHAD Acacia Albida project.

. Marlao is a fair sized village, of appraxim>tely 700 persons, located

seventy kilometers south of N!Djamena and it contains one of the larger -
CARE/CHAD nurseries, Since my arrival in April, my time has been split

between nursery work and field operations.

At first, most of my time was spent in the nursery organizing and giving
technical assistance, I worked at the same level as the existing Chef
de la Pépinitéres Together; we prepared the 120,000 seedling capacity

nursery for the approaching planting- Seasai, In this context, my work
involyed : seed germination techniques, preparation of ‘watering schedules,
organization of workers, and organization of work in nt&che" (or task)

. systems, By the arrival of the planting season; we had the following

conposition of seedidngs :
Number of scedlings

Acaciz albida 705000
Parkinsoniz Spos. 40,000
Azadirachta indica 3500
Prosipis spps , 2,500
Eucalyptus Sppe 500

Khiya senegalensis. 500

; o - 7 -
The second phase of my work in Maflao involves organizational, supervi-
sional and technical mssistance with field operations, Here; I work

directly with the Ysurveillants" for each village., I work in two zones

which serve, in total, 25 villages; each zonc being under the supervision
of one Eaux er Forfits agente This season, the "surveillants" and I Hsted -
participating farmers with certain specifics on each farmer; such as 3
first, second or third year participant, operations completed for this
season, number of trecs living in field, number to replant or number to

be fumished, ¥e also did much work together om preparing the villages

for the arrival of the potted seedlings, This included (firstly) the

location and construction of small holding nurseries (pépinidres inter-
médiaires) in each village. It was also necessary at this point to
lozate and develop a water supply for the nurseries, Usually we chose a ' -

nearby depression thzt was known to hold water and then deepened and
protected it, This water, received from the intermittant raing that come

before the onset of the real rainy seisom, served to water seedlings before;
during and after outplanting, At the same time, we encouraged the farmers
to better preparé their fields for planting, by digging small basins and
adding herring boe dykes (arétos de poissem) to. trap more efficiently
rim=off water, The idea of the small dykes didn't come accross too well,
but we hope that the farmers will notice thc bzncfit derived from those

that were done properlys; .
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During the actual planting, our work involved mach demonstration on
planting techniques and organization of village workers into teams _
to maximize use of time and materialse  ILastly, I have becn involved

in the direct sowing portion of our program, =As our zedlous agents

had over recruited for this year, we were forced to do some direct

sowing in practically every village, Farmers chosen todo the -
figemis=direct" were generally the one with the most inaccessible fields,
After designating who was going to be included; we then proceeded to give
demonstrations and handout seedss Each site was to be sown with three clipped

Acacia albida seeds {(for fast germination). Ve asked for the same site prepa-

ration; ie.e dug=out basin with herring=bouc dykess As soon as the real

rainy season bcgan, about the 18th of July, the operation started, Results

have been miXed, We found the best period for sowing accured during the
last two weeks of July; a period which was marked by heavy daily rainse

The sends oown at the very beginning of this period faired the best achieving

heights of-twenty centimeters by the first week in Septembers  As the direct
sowing operation was late in getting started, organiz zation and implementation
were not optimil, Many villages were late. in receiving seeds and often Seed

quality was lows then considering the number of holes sown, the average

survival rate throughout the villages is avout 30%, Several villages vere
exceptioanl, however; having survival rates of sixty to eightly per cents

The factors that combined for the great. success in these villages were :
good seed; early distribution, good ‘timing in sowing and genuine interest

and enthusiasm on the part of the farmerss

As this season finishes, my work continucs in the area of field operatioms,

I imagine that next year, my work will be relatively similar except in the

nursery where I will take & much more indircct roles
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During the past decade, there. has been a coatinuing process of defores-
tatiom in the regiom north of NtDjamena, capital of Chad, This process
may be attributed to severdl factors, The steady population-grawith of

NiDjamena has increased the demond for firewood, .chercoal, and construce=

tion woods Furthermore, mny of the traditienal herding-and agricultural

practices are destructive to the woody vegetation of the area, Herders

often lop trees to provide their livestock with fodder and trees suffer
directly from open-range livestock grazing. The clearing of wooded areas
.for ‘agricultural ficlds and the accidental spreading of fire from millet

fields to adjacent woodlots have further deforested the areas

+

These parameters, along with a prolonged crought, have caiised a steady

rate of Soil-deterioration, soil erorion by wind and rain, compactiom
and cracking of upper clay horizone; .and wineral depletion, The effects
are a lower soil fertility and a poorer site productvity, which further

tax the already marginal and fragile ecosystems.

in an effort to remedy this ailing situation; 3 project was designed and

started in 1976 by the United Nations Food and Agriculture Organisation

(FAO),; in collaboration with the Chadian Foresty Service, This project;
HD/75/013; is titldd "The management and exploitation of forest vegeta=
tion in the area around N*!Djamena; Chad".

SOOPE_OF PROJECT

Finding ¢ the project was conceived largely through the work of Mrs Joseph

Parkin, a FAO Forester from Switzerland, He was the project director from
fts onset 1 April; 1976 wntil #arch, 1978, The original project document
states that the projéct will operate over a five year period with the

' fotlowing financial contributions :

4 1,235,476 from the thited Nations Development
: Program (NDP)

ﬂ - § 125,000 from MISERER (a Germm Intermational
Aid Organization)
675 000; 000 CF4 from the Chadian Government

Goxls and Objectives : the long term goal of the project is to halt the

widespread, rendom destruction of the woody vegetation in this region and

to institute a rationsl System of management, utilization and explaitation _
of these forest resources, ultimotely, to introduce a sensible land-use plans
To achieve this goal, the following objectives must be implemented :

1) introduction of a reforestation techmique which is adapted to the ecolo-
gical conditions of the area and the socio=economic conditions of the local
populations 2) protection of approximately 3500 ha, of nmaturally regenerated

forest vegetation through a network of protected woodlots, or nparcelle€s",

3) application of intermediate treatuents such as semi-direct seeding and

planting to increase the Stooking of the Uparcelles', 4) inventory and
sampling of the "parcelles" in order to develop management plans aimed at
maximizing the productivity, regulatimg the harvest, and improving the

wtilization and expléitation of the wood resources, 5) training of Chadian
Forestry Agents in methods of natural regenerztion and protection, and in

the use of surveying, topographic; and mensuration instruments in ‘the fields
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: the project is based in an office houss m

- ﬁfvenpe El Nume:.ry in ‘I'Dgamena. The staff includes two FAO ersonnefl -

Robert Langley (Pirector

angle and Joseph Gravage (Foresty Expert), two Chadian
Forestry Agents ~ Djendeye M!Bainda and M!Batta Dammace, four Peace Corps-
Volunteers = Chun Iai; Forester (Mapping); Charles Marcus; Pam Pomfret,

and Ray Stewart (Foresters), a secretary ; two cnauffeurs, a forest techni=
cian statiomed at the village of Dougui Touboubou, and "pointeurs", or

work s@emsersg and workers = the number of whom vary according to the

quantity of work in progress,

-/
Progect eun.pment :.ncludes the follow:.ng st a T&jota Landcrulsen, two Peugeot
404, a Renault R12, a Renault R4, a Berlist, tiro Renailt tragtors, a Mobylette,
assorted surveying, topographic, and mensuration imstruments, various poffice

equipment, assorted handtools and other miscellaneous equipment and tools,
DESCRIPTIN OF PRD,EOI’ 2(NE

The proaect zonc is located in the general vicinity of the Dougul Experimen=
tal Farm, which is about 50 km, north of N'Djamena, The zome is estimated

to encompass about 32,000 ha, situated south of the paved road between

Dj%‘rmaia; and ‘Massaguet,

This sparsely_ poplila.ted area is cha.racter:.zed genera.lly by deep, sandy soils,
with black, clayey soil prevalent in the low, wet places, The w.llagers are

homogeniously muslims, speaking Chadian Arabic and engaging themselves in

livestock herding, mainly cattle, goats and sheep, - fa.rm:mg mainly miilet, |
and firewood and charcoal productions The following is an estimation of the
breakdown of different land uses as a Punction of the total land ared within

the project zone :

Trmglggg’l. agriculture ' 34%
Forest pasture land 30%
Open~-range pasture land 128
Forest under protection 11% *
Cattle trails and transits " 11%

Other uses

% After complétion of the projected 3;500 ha of protected 'parcelles"s

The vegetation in the project zone ean be classed as Sahelian, The prmc:l.pal
Aca.c:l.a. seya] A, mloti..a, .

naturally occuring woody species mclude
As Sieberiana; Anogeissus leloca.gpus
Bs rufescens, BOSC:La. se&egaleﬁélsf ] ] I
P mis, Grewil Sppes. G@mee% iz
i, Tamarmdu&mdl..a Zi%murxtlzca.

o |

PRBIECTION F "PARGELIES!

general reconriaissance, good arcas of naturally regenerated forest . vegetation

are identified and the chief of the village which traditionally owns the land

is contacted; If he expressee interest in setting up a iparcelle’’y negotiations

are held to delimit the boundarizs of the '"parcelle', Upon striking up an

agrcement; the boundaries are staked out and a "pointeur! is assigned to the .
village to form and supervise a 30-man work crew from the vnllage pcpulat:l.cn. :

The basic procedure in establlsh.mg a "parcelle" is as follows throug?h ) -
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The actual protsction work consists of building a "zeriba and clearing

out a firebredke, A "zeriba! the ardbic word for a thom branch barrier,
is made by piling up thorny branches cut from trees in the firebreak
area and further outs 4 typicil "zeriba! is about two meters wide by two
meters high and oompletely encloses the nparcelle", keeping livestock and
people outs A firebreak of 20 meters width is cleared exterior of the

izeribat, All flamable plant materials are removed and woody stuups

y prevent regeneration in the firebreak irea, Following the:,

burnt t

completion of this work, a guardian - usually the chief of the village =
is hired to patrol the "parcclle" in the morning, reinforcing the "zeriba'

when and where necessary and making sure that no livestock or people enter

the fparcelle's .

Payuent of Workers : The workers are paid in moriey from project funds and in .

food from the World Food Program (WFP)., A novice npointeur” receives 420 FCFA
per working day, with periodic raises depending on the quality and duration

of his works A worker is paid 270 FCFA and'a guardian 320 FOFA per daye In
addition, the following ration of WFP is eamned per day, 2 kg of cornmeal or
sorghum Aid 200 g of sardines, Monetary payments are made in the middle and

end of the month, the food is distributed at the end of the month,

" SURVEXING OF P ARGELLES"

To prepare for the surveying work, cement markers; or "borfies" were put in

‘place on the corners of the firebreak perimeters, Then, by stationdng a -

theodolite, both the Wild TZ and Kern DMKM siodels were used; over these 'bornes'",
interior angles were turned, Distances between. "bormes" were_measured by

stadia rod slghtings or Topofil, a measuring device which cmploys the movement

of string over a calibrated roller mechanisme n this fashion, closed traverw

ses were pcrformed for all 13 parcelles and open~traverses, using hand compass
and metal measuring tape also, were ran to interconnect parcelles, villages;

major access trails or "pistes"; and the paved road,

The surveying information has been converted to rectangular coprdinates from

which the .following surface areas were calculated, The name of the "parcelle'
is taken from the village whish owns the land and provided the labor for the
protection work. For these 13 parcelles; about 41 km of nzeriba! have been

built and 44 km of firebreaks cleared.

Parcelle . Surface Area (inhectares)

Kilmi ' 166 .96
Magueta o 59.84
Allaha 41554
Tchiketé 35,08
Touboubou I _ . 36,25
Touboubou IT - 135.94
Ahondro® 76.14
Lassada 9619
Bjimez é 38:21
Goua 1 : 53473
Ardebé : . 40,92
Soucté : 64,99
Minjelgué : 50.70

TOTAL 806,49



/ Using the rcctanguftatr coordinates, the "parceil:'l:es"’ villages major

"pistes” and the paved road will be plotted on a map to be drawn at a

scale . of 1: 10,000, A forest vegetatlon t:fpe map for the reg:.on has

derial photo series, ThJ.s mip at a 1:50,000 scale, classed forest
vegetation groups as Acacia, Mosaic = a mixturc of several species,

or Steppe open terra:m, very sparsely woodeds, -
STAND INVENTORY AND SAMPLING

Thus far, flVe parcelles = Tchikcté, Touboubou I, Touboubou IT, Allaya

and Kilmi - have bcen inventoried, To prepare a parcefl:'!:e for inventory,

a network of section lines; or ''fayone'; and p;ckets is createds; Depending
on the size and shape of the ,plrgelle,,a,base,lme is chosen from one of
the sides of the "seriba", At 100 m, intervals along this base line, a
nlayon' about 1 m, wide is cleared through thz "parcelle" fol'l.owmg a

. compass bearing which is perpendicular to the base Iines Along this

"fayon"; a wood picket is driven into the ground 1t 40 ms intervalse .

Af terwards, us:l.ng millimeter graph paper at a scale of 1:1000 (A millimeter =
1 meter) and pacing along the "layons" individudl trces and groups of tress
are plotted to scale on the graph paper, This provides generzl information
on stand coumpositian and density, and the location of smpty spaces which

need to be ssededs

To date, only one_ "po'.r’céiié" _Tchiketé, has been sampled, Using the stand

comprising about 25 ha, were divided into 1 ha (100 by 100&) Wlocks, By
erploying a random numbers table, five blocks, were selected for sampling, in

cffect, a 204 sample of the wooded protion of the "parcelle", Each sclected
Slock was further divided into + has (50 x 50 m) sectiomss within each section;
every map was plotted by number and species on 2 section map and the following
measuremcnts made and recorded : didmeter class of tree at 30 centimeter
height, and crown diameter = two measurements at rlghtfqz;g;cg,",Ggl;peggsfwg'gﬁf

used for measuring trunk diameter and stadiz rods for crown diameters and height

of treec; except for cascs wherc the height exceeded the four meter sf:uh:a rod,
a Leiss clinometer was used; This sampling method provides detailed mforma.tlon
on stand composition and density; crown volume and density; and serves as & .
base for growth data, .

SEMI-DIRECT SEEDING

This past rainy scasom, about 400 ha of cmpty and understocked areas withing
nme’ "pa.rcelles" were somi-dlrect seeded with various specics of Acacia,

J a and other species, In addition, about
55 ha, of low, swampy land and intermittent streams were sceded with Diospyros

~mespiliformiss

Most of the seeds were purchased locally from villagers who collected thems
Acacia seeds, collected near Tourba, on the edge of Lake Chad, were given to the
project by the Chadian Forestry Servige, GCormination tests were performed on

d::ffefent species of seceds to ascertiin thc best method of sced 'reatment =

soaking in sulfuric acid or in boﬁcd water and the optnna:’l: soaking time -and
ax:1d concentra.tlon.

Following a fa,vor'xble rainfall, the seeds were treated accorﬂ:ng to the test
method which gave the best results :md broight to the "pa.rcelle" the same
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day for seni-direct sceding. The species chosen depended mainly on the
type of soil, for example : Acacia Senegal in sandy soils; A, Seyal in

insermediate types of soil; and A, Nilocica im black; clayey soils, The

procedurc for seeding was as follows ¢agroup of thre¢ holes, closely
spaced together, is made, one Seed is placed in cach hole and covered
with earth, The groups of seeds were spaced three to four meters from
each other, In addition, at the Dougui ixperimental Parm; bands of .

semi-direct scededs . -

NEW_PEACE CORPS VCIUNTEERS
This month, three new POV's joined the Dougui Forestry Project, Pun Paufret,

s Ray Stewart and Charles Marcus, Amopgst. their daties, they will assist in
establishing a scedling nursery of 60,000 trees at the village of Allaya,
improving the troditional technigues of. charcoal production and integrating
the forestry and herding practices of the,region; They will also assist

in the ongoirg surveying stand inventory and sampling; and other worka

ur buildings will be constructed, principally from MESERERR funds; planned
for the village of Dougui Allaya is the construction of a workshop-garage-
torage building which will be used for storage and repair.of some projecct
vehicles and stockpiling of WFP food; and the principal control post which
will have office ang living space for Chadian forestry Agents and/or PCV's,
. /Two additional comtrol posts will be built.at the villages of Mygueta and
Minjelgné. Detailed construction plans:and bids from local entreprencurs
;have been sent to FAO headgudrters in Rome for approval and scleotion of a
| contractor. . : .
In additiom, two mud=brick, tin roof, cement floor houses will be built for

project use at Allaya and Dougui Touboubou, Negotiations are in process with

| EDAR for the installation of closed=system wells at some of the building sitese
/ P 777E77i’:7 7D’E” ’m”!’ gn’ 7I" git it E’ﬁ"’ mﬁﬁ - |
fraining of Chadian Forestiy persemnel is achieved through the cndowment of

scholarships and training in the field, The project has provisions for the
granting of two scholarships, each for a duration of two academic ycars at the °
Forestry School in Banco, Ivory Coast, to Chadian Forestry Agents who Have § - 5
shown quality work with the project, Gurrently, Mr, Bardoum, who worked with - #

the project in 1976-77 is enrolled in his second year of ‘study =t Bancos

Training in the field is a continual affwir Tvalving the exchange of experiences

and knowledge, Thus far, the Chadian counterparts have shown good progress in

the operation and application of surveying and mensuration instruments. With

further training; théy can become qualified forestry techniciairs, ~

This project has taken some positive steps and directions in its first two
jears, It has introduced an alternative approach to the prevalent method

of reforestation in the Sahel -~ that of plantings

BEST COPY AVAILABLE _ -. I
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Protect;on of natural regeneratlon through o system of "verIbas" fz:rebreaks

and guardians has some distinct advantagess In terms of time, money. and labor;
esta.blxshment of a '"parcelle! is less costly per unit area then establishment

,,,,,,

of 2 plantations Thce technology and equipment involved are on a very basic
level, thus permitting the villagers to do all the protection work with their

own axes and miachetes, . When properly installed and maintained, thc "zeribas™

= firebreaks =~ guardian system emsurcs virtually 160% protection against
mwarranted cﬁi&ﬁ:ﬁé, livestock graming and fircs Protection facilitates the
natural regeneration process and contributés to’soil and site rehabilitation,
Intact "parcelles™ are canducive to rcsearch, survey and wensuration of the
forest vegetation within, eventually providdn; volume and gowth rate infor-
mation, In addition, the ecomomy of the local population is given a boost

from the money :mﬁ fobd earned for protection work:

This puttmg J.nto reserve of some wooded areas cli.scourages mdlsc:rmm:xte
.cutting and with ' proper management and exploitation, will yield many
future benefits to the local villagerga . Hopefully, thiz example q;‘fgonser- .

vation will lead the villagers to the Import:uzt realization that wisc land=

use is imperative and also highly*beneficial in a fragile ecosys’cem such
a3 the Sahels Ultimately; that realization is the lcey to reversing the - 5
wanton process of natural resource decimatione

s IESTOOY A



T{ NOTES FRO{ THE WORKSHOPG_ QN DESERTIFIGATIAY

Process of Desertification
The flowchart on the following page is mearly an attempt to_diagram some

of the more obvious elements in the process of desertification,

From the outset one must agree that desert encrouchment is, for the most

part, a manmade phenomenum, Periodic prolonged drought along with other
.climatic factors, may trigger the situation, but it is the manmade pres-

sures that set up the problem and then proleng it once it is movingd

Over the past ycars, the increase im services that the people of the

Sahel have received from the outside world has to some degree buffered
the effect of natural disasters like epidemics and droughts that kept
the human population in line with the regions carrying &apacity for the

-species; This situation along with the exclusion or omission oi’ modern
birth control rethods has resulted in a population which is growing at a
. largely unrestricted rate and at the same time trying to subsist on very
limited marginal land, : - :
To the pastoralist.this means that he mmst increase his herd of animals
to feed his larger family and to bave enough animals to get through a
.dry period for he has no alternmative form of vapital accumulation. Oa
“the limited marginal rangcland this ias led to overgrazinge )

To the medentary farmeér who is increasingly planting cash crops to Sup=,

plement staple crops,.it means he must plant more crops on increasingly:

scarce lands This in turn leads to competition with the pastoralist -for
land and unjudicious cultivation due to lack of followinge.

To the urbsnite, who depends indirectly on the pastorslist and the

scdeatary famer for food products, it means more dircculy that increased
amounts of firewood must be cut in the area surrounding his town or city

to support ths growing population, THis obviously can lead to deforest— .
ation for which there are some very severc cxaipless, /!
. -0 - /

In the end it comes down to the three main destructuve prossures on the

_ecosystem 1 overgrazing, deforostatim , and unjudicious c.dtivation

practices, The three of which, when _combined with iarfons climatic
factors such as heavy rains, wind and Grought, can caly, ir left un -
checked, lead to dévegctation, erosion, and finally to deserts

Ani important factor in the process of desertification, the lack of faL =

lowing is compounded by the nonplanting of deep rooting coyer crops or
perindial grasses on those field§ wvhich are left fallow, lés thepe grasse
can not properly improve a field under extended drought conditions be -

cause of poor viability of seeds or the plants inability ﬁo mature before
the rains end, -

b
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Many villages wnder subsistance faruing f2el they have no choice - but

to plant as much land as they can even though they think the soil needs
. to be Jeft fallow, They only see the preseat and the preseat is allpres-
sing, furt crmore,in leaving half of their fields fallow there is little

doubt that they will not be able to produce encugh food for their own
. subsistaaces : o
Hunans have been favored in the ecosysten and when an ecosysten falls

apart, normally it is the favored specics that suffers mosts

§ith proper edu=rtion of the people through extendion agents, radio and,

perhaps in the future; television of the on going process of desertifi-
cation it is hoped “hat the people themselves will beconie receptable to

methods and tecianicues Whlc/bcén aid in the arrgsting of the processs

Combatting Cesertification

control,
tand use planning as apposed to family pianning might be much easier to

institute (1) becaiise governient controls all land, it could be a very

powerful tcol to combat desertificatiom (2) because there is no private
ownership, faruers are less apt to p~ ctice good land management on their
own , A linc across Niger has already; bcen drawn,; north of yhich no cultim

vation is allowed, it only needs to be enforced.

The tochnology for combatting desertification is there and proven; bit the

problem is getting the people to zccept that there is a problem and that
they have the responsibility to fight its The great green wall of China

was very tuccessful; planting thousands of kilometers of shelterbelts to

‘bu. orgamizing the

hold off the ilongolian Desert in Rorth-Jest China,

countries of the Sahel or even Niger to mobilize that kind of manpower
scams imnossible, feme ranching which can yield 14 times tue lean meat

per acre as opposed to iasi cattle is a proven' technology that would be
extredely hard to successfully introduce to the nomads (the problem is a

social one not purely technological)e N

- - o ,,,j\,,q, e | )
Relocation or rescttlement of large groups of people on marginal land,

it has been done to a large extent already in Soialia. It may be moderatly
effective in resting warginal land and give people a ittcT resource base,
but it is purely a band aid measure that does not get _to_the 'y ot of the
problem. Instead of teaching people to live with their land, caring for

it and trying to get the most out of it for the long haul they develop

the mentality that they can waste the land away with dnwise practises
and then move oi to new lande

' 'aéo/ooa
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Basic studies still need to be dome to look at ﬁrewood supply and demand,

to plan where village woodlots should be pf!:am:ed, etCoee
Perhaps the besn wa.y to combat desertif:l.cation ia a ser:i.ous waar would be

aiil ‘secandly a large scale strategy to institute recanstructive measures

sand dune stabilization and windbreak and shelterbelt systems using

sateﬁite photos and what not to sorc out those areas that are least suscep~

BEST COPY AVANABLE
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All Peace Corps Volunteer Foresters ‘n the nations represented at_the
donference are isstied the fanual 1ids, a VITA

publication written by Fred R, Weber, The manual is the best piece of

information on Sahelian fcsrestry published, a fact we have all had

proven time and again. This is great for us, the volunteers; however

our cominterparts and_other host country natiopals in our service (oen-

translated into French, If a.nything thicse people have a greater need
for the manual than we and it was with this ‘in mind that we, the par -

ticipants of the 1978 Peace Corps Forestry Conference wish to request

the immediate translation of the manual Reforestation in Arid Lands

into French and the éd;strxbtitxon of the i&ﬁnai; to our servicess

~
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11978 Peace Corps Forestry Conferensel
Gotober 25-30; 1978
American Cultural Center
Hiamey, Niger

ednesday; October 25

1500 =

Introduction
torkshops
A Range Problems - Jake Green, Chairman
B. Process of Desertification = Gabe Tucker; Chairman
A, dork in the Nursery - Tom Shaw, Chairman
B. Combatting Desertification - Steve Seefeldt, Chairman

Thursday, October 26

0920 -
40 -
1215 =

1600 =

Welcome, Stephen fforth; Associste Director of Peice Corps/Niger
Le C'a'p'i’cai'zi'e Abdou Daouréd Director P.G des Eaux et For8ts/Miger
Sa nrese‘xtatlm., 'le 28le du Volontc.:Lre ‘dams le Développement

Forestier,
Cowntry Presentations
Niger
Upper Volta
Fred Weber; talk om the history of Peace Corps Forestry in Niger.
G |
' Individual Presentations
Ben Bastyr
Title : §éfbré§tation of Ronier Palm in the DPallol HMaouri

’

Mary 3&'6&53
Title : Vn.lla’ge llurseries
Jake Green

Title : B°uml1“./ -aaS"o'.xt a.nc. the Plabement of Bornes around a

Mike Godfrey
Title : Slide Presemtation on the Pastorial Region of Niger.

.
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Friday, October 27 <
B Woﬁcsimps
0860 = A Sand Dumes = Gabe Tucker, Chairman

B. Project Funding = Gary Eilérts; Chairman ~ Director, Luthren
World Relief -

0500 --i;*Woodiacs = Steven Seefeldt; Chatrman
' Be Cetting Oommity Support = Jaick Rollins, Chairman

B, Role of the Volunteer Forester = Tom Shaw, Chairman .

1100 - As; Ronjer =~ Ben Bastyr; Chairman
B, Forest Stratification and Classification « Jeff Towner; Chairman
Field Trips
1300 = Close Goufemnce lea.Ve for Park W, Spend mght in Park,

Saturday; October 28 “
A1l day in Park to study forest ecology. Return to Niamey in the
af ternoon : :
Sunday; October 29
Trip to Keita to see stabilized sand dune at Moré, Spend night in
Keita, - .
Hmday, October 30 )
Visit sand dune at Yegalélan. Return to Niamey



Saiie Preseatations from the 1977
Peace Corps Forestry Conferemnce
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REPORT FROM CHAD FOR THE ARID=LANDS FORESTRY CONFERENGE IN
NIAMEY, NIGER 1977

—r

" Report oa the status of Forestry in chadl 1977

Forestry. in Chad is presently far behind the efforts being
made in other Sahelienne zone countries, 3ut this doea not
mean that nothing is being done, Many organizations which pro=-
vide funding for development in under-developed countries
are now begimming to look at Forestry in Chad geriously for
the first times At present; ' the main ititerest is-in the

planting and protection of the Gao (Acacia albida) in areas
where intensive agriculture has, over a long period of time;
improverished the soil, and reduced the lands capacity to feed
its peoples. : :

_ Degiuntng in 1976, C.A.ReE. Chad started a large ~ scale

planting operation for the Acacia Albida in the regicn south
of N'Djamena, CelsReEs 's project involves the participation
of the local farmers, who are encouraged to work , planting

trees by a regular-ration of food which has been contributed -
by the Unites Statess The project built and maintains six

tree nurserdes in the zone, Ea.n nursery has either a Peace
Corps Voluntéer or a Chadienne Zaux et For@ts agent who is

responsible for the work schedule at each sites

. In 1976, 1500 heccaves were planted in the first year of

the project?s operation, ‘With:a siirvival rate determined at
the end of the dry season of 40%. In 1977, the second ycar of
the project, the number of hectares planted was increased to
2,500 hectares with a higher survival rate expected due to
increased work in protection of the young tre~3. CeA R, has

found that individually-fenced trees, using thoms or grass

mats, provide the best possible protection and the lowest cost
- of time and labors ‘ :
/ : .
Another organization also involved in the planting and

protection of Gao!s is the Fund d'Assistance et Co~opération
(FsAsCs) FeAsOs has bezun a two year experimental project to
try and plant the Acczic Albida in productive fields of _ -
cotton and millet to hopefully increase the productivity of

time to lay fallows. At the end of the two year experimental

program, the results will be collected and if the project has
proven successful, the Fund Zuropean de Developement (FsEeDs)
is prepared to fund the continuation of the project for

oo/ 0w
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The project involves using Jocal farmers as volunteers who

phnt the Acacia Albidas provided by Saux et For€ts in their
fields dnri:ng the rainy seasons The project puts a great deal
of emphasis on the value of the Acacia Albida to the local
farmer; and a lot of time is spent talking with farmers about
the tree’s value as a source of organic nutriment and as a source

of food for grazing animals during the dry seasons However ,

to insure the participation of the farmers particularly in the
protection of the trees from goats and wild fires, a cash en =~
couragement of 10 francs CFA is going to be paid to each
farier for évery tree which is alive and well at the end of

the dry season in May, This project will use individual fence

ing of thorns or grass mats for protection. aga:!nat grazing

animals and wide bare - ground fire lanes to protect tﬁe
plantations of brousse fires;

‘This project will also involve a research phase in which
10 parcals, 25:meters X 25 meters; have been laid out, Five

of these parcels are completely aavered with Iarge Acacia

Albidas and five adjoining pa;rcels are completely free ofs

- Acacia Albidas, The experiment is to determine whether or not
Acacia Albida does actually improve the growth and producti-
.- vity of millet; and if so; how much, The millet in the parcels

is being méasured for height growth every fifteen days and

when the millet is harvested, the grain will be weighed to:get

the couparison between those grown under Acacia Albidas and

- those grown without Acacia Albidass
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. WINDBREAK PLANTING- ¢ AN ALT £ SOLUY
=

The purpose of this sttily is to present an alternmate method for planting

o a windbreak given the specific task of protecting the area under cultivation

aromd a village rather than the village itself from further damage by wind

erosion, Ordinarily windbreaks are planted in long (1000 meters or more)

" rows of parallel lines evemlyspaced over a givenm regiom and perpendicilar -

to the directiom of the wind; tUnder the proposed method the windbreaks

will be planted in rows of short sections set in a semi-circular pattem
completely covering the cultivated area around a village.

DISCISSIQ OF THE STUIY AREA

from Filigué in the north, due south passing through B:lm:r.-N'Gaguggf
imtil it reaches the Niger river, The Dallol, a Fulani word, is the

valley that is formed between two sets of ridgess The width of the

Dallok varies from as little as two kilometers to more than tens
Rainfall in the region ranges between 600 to 800 mm, per year. The
rainfall is at a1 inthe north and increases as ome goes south,
Normally the rainy season begins late in May or early in Jume, and |
continues unt:.l late in September, At all times of thz year the water

table is located approximately one to five meters below the soil surfaces

The prevailing wind comes from the south-east but varies up to 30 degrees

either side of thiss '

.

The windbreak proaect is located in the southern half of the Boboye around

the village of Tonka sarre, Tonka sarrg, a small Djerma village of about

150 peonle is. located 52 kilometers south of Bimmi=N!Gaouré and 6 kilometers

south of Bélandé, The purpose of the windbreak is to protect the terrain

under crop pro&uctxon and prevent further loss of the soil!s fertility due
to wind erosion, _ At the time of the project the terra.m wa§ almost baré

of trees and shrubs, ;
The land is cultivated in roug,hly a circle arownd the vﬂﬂ:age, the ma,]orlty

of which is located on the north-west side of the village in a semi-circle
from northeast to southwests Very little of the land behind the village
(south) is cultivated because of the presence of a cattle route, .50 meters
wide;, leading to the Niger river, The planting zome in front of the village
im depth of 1200 meters and a width of 2000 meters,

has a

METHBBS

Given. the task of protecting the local flelds and the va.rymg wgm} g;;‘ecjj.gn ‘
I decided the fost efficient means of protection 7wouli be to plant the wind=

-

break in rows of small sections 300 meters wide and forming semi=circles

aromnd the village, The majority of these . will be placed on the nartirest
side of the villages

First a rough map of the area shou‘l.d be prepared, This will be used to decide
on thie number of sections _per sem:.-c:.rcle (see example.) After this ha§ been

completed one begins by placing the first section farallel to the vill:

' (perpendicular to the wind) and 150 to 200 meters outs This leaves %heafa.rea.
directly in fromt of" ‘the village free for its future expansion, The section
shouldtbe wide enough to completely cover the width of the village, Thus .

;  allowing »the other sections to e.ffectlvély encircle the v:.]lage. For Tonka‘

AW




sarre this was found to be 400 meters. Next one must calculate hov.many

300 meter sectioms wiil be necessary:-to cover all of the cultivated areas -
This is found by subtracting the 400 meters from the maximmm width of the
area; 2000 meters, and dividing this by 300, Thus each semi-circle will~ .
consist of one 400 meter sections and five 300 meter sections a total width
of 1900 meterss Next decide on what the spacing will be between each rowe
The rule of thumb is 20 times the maximum cxpected height of the tallest
_species used; Since in this case only Rrosopis juliflora was used, which
has 4 paximmm expested height of 7 to 8 meters, this distance will be
150 weters, Finally the number of rows of semimcircles: can be calculated,
This will depsnd on the depth of the area cultivated (1200 meters), the
Spacing between rows (150 meters) and the number of trees available, In

this case it is fives

) .

At this tioe the make=up of each sectiom should be explained, Bach will

consist of three parallel lines spaced one meter apart and having the

second and third lines offset frou the first by one and two meters =
respectively, Theoretically each lime is planter with & different speciese
Ideally the first Species should be a large bush or a simll tree to protect
the area close to the ground. The cecond species should be medium sized
tree (7-8 meters) and the third species z large tree (10-15 meterss) For
example; one possible combination would ‘be Parkinsomia aculeata; ‘Prosopis
juliflora and Parkia biglabosgis re r

s (ilerd) = The trees are then planted gvery
third peter alomg each limc. This will place one tree every meter of the
windbreak because of the cffset of the second and third lines. . - S

At this point vork at the site will begin. (nly shovels and a compass will '
> " be necesscrys ALl of the measurements are dome by, pacing ises the length..
of the lines and the spacings in between them, This will elimimate the -
time consuming task of measuring with a rope or chain and is just as
accurate, Three people wiil be needed to mark the line while the rest of
the workeps are digging the holes for planting. Marking is ‘acconplished

1
J the work 'S aAre Qg v 7 2 S
-sirply and efficiently by havirg ome person find the line using the compass
- { ' and_a second person to serve as the mark for the line, The third person
; will then mark the line formed between these twos The person marking the

holes paces three hie;ag‘§7§igylj§/§berplac7ejr using a shovel; then paces three

more meters, marks, continuing in like manner until he reaches tlhie secomd

person, At this point he will turn around énd begin marking the sSecond

line, offsetting it by eyes After the second line has beeti completed he
will then mark the third line in the same manner. At the same time the

other two people will be lining vp the mext part of the line, Each section .

will have 100.hgles per;line for a total of 300 per sectioms
I think it is best to atart by placing ¥he group of five 400 meter sectious
first to insure that they arz centerzd on the village, After each section
is finmished you will pace 150 meters and begin the next row, Yhen the

Zroup has been finished you will pase back half the distance (see example)
betveen the rows (75 meters) and bepin the placement of the nmext groups of
secticig (300 meter sections); This willk continue until all the sections

have been mrxked and the holss dug: If there is an ‘obstruction such as a -
parsh the line is just shortened th: approprigte distance (A on the exarple)
and added where it is deemed most necessary (B o1 the example)s Now you
will wait for the rains jp order to plant the trees,
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As a result of this method 10 kilometers of windbreaks were marked and .
the holes duz in 5 dayss The work would have been finished in four days
if it hadn't rained on two of the days. On the fourth day 3195 meters
were finished in 4 % hours using 16 workers to dig the holes. Tims I
think that an average of 2700 to 3000 meters per day cam be expected,.

weather permitting, with a work force of 19 people. -The actual planting
of the trees was done by "Operation Sahel-Vert" for which reason the _

amount of time mecessary to plant each kilometer has not been calculated.
In conclusion there are many advantages to this system, The semi-circles
effectively trap the wind through & wide range of wind directims, .
Secadly the small sections are mich easier to mark than long straight
(parallel) lines, Keeping the lines exactly straight and parallel is

not -as critical because the lines are not long enough to have the problem
of convergences, Thirdly small changes due to local obstructions, ises

marshy areas or roads, can be easily accomodateds They are also more

easily adapted to fit the overall pattern of cultivation around a village,
Fourthly the small sections elimirate the problem of having to much of

the windbreak in any ome person!s field, Fifthly the visual impact of many
small sectiois may be less than with long straight lines in the’ minds of the
local inhabitaints thus decreéasing the possibility of their being cut downs

Thomas Shaw PCV
Bimi=N!Gaouré
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I Introcuction

These notes are the obServativns acquired after 49 hectares of _

direct seeding experience with Acacia sencgal near the village of Bader

in the Arrondissement of Dakoros They im no way represent a scilentific
study but merely a practical attempt at reforestation by direct
seedings I do believe that they are vorthwile and at least provide a

foundation Ffor fupther attempts in the direct seeding of Acacia senegalg

XTI Prelimiaary Work
4. Seed collection

Seed collectioa is carried out well before the seeding operations

Gemerally both Acacia laeta anc Acacia sexegal are ready to d¥op seed

in November=December, I have found tiat the seed of A, Laeta is ripe

before that of 4, _semegal in the same region; unless you prefer a

mixture of the two species instruct your collecting crew in the-means
of differentiating the two species (see Appendix I)s

You umay want the local inhabitamts to collect seed for yous Pay

thet by whatever standard measure is convenient éxplaining well that
the seed must be hand removed from its shell, In this case expect to

receive a mixture of the tWo speciese

 Hand removal is superior to that done by pounding in a mortars Up to
50 %_of the seed caa be damaged by pounding them in a mortar (see Appen =
dix II). '

B.__riquetage
Piquetage is a must for direct seedimys The gum trees; vhen ger =

minating, will be very difficult to see and thus a well placed ‘piquet_
will greatly aid in cultivations The piquets also facilitate survival

estimation and the actual direct seeding operatione

C. ' Cultivation

. If we coasider the plantation Site, in a sense, a large plastic pot,
it is easy to see why cultivation is important. Rapidly growing weeds

easily out-compete the gum seedlings for light, water, and soil space o
The best method would be to cultivate the area betore seedinge This may
cause problems_ in faru fields, Cultivation can be done after germina =
tion to be followed by hand cultivating near the plants themselves o

Probably the most important point is that the seeding must always be
done to the same side of the piquets; i.e. always north, ecast, etceThis

must be made clear to whomever is cultivating or your direct sceding ef=

fort will be easily and quiclkly eliminated.

iii/iii
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_ The quostion of waether or not to sced ia agricultural fislds will

be up to you anl tie local farmers. An agreeneat can be arranged to Go

}ive feacing; or a Staggerec seeding ovir & unwsber of yesarss 4Lt aay rate
make them weil aware taat after the tadrd or fourthr year tas 1o use

rule goes iiito eifect,
Ds seucing

It is :iot necessary to cescribe th@ advantagss of plantation

fencing. ilo plantation cam axpect to be successful witi tuc irce pas—
: sage of people, vericles, and aniumalses Thoms or wire will be reduirec

ai¢ live feacing can and should be iaclucsed,

III, OSeeding anc Survival

A, Grain Treatuent
 The qubcliest aaC most eifective troctueat:.is soaldag ths ssea frou
i2 to 24 hours in wvater at air teaperaturs, lucia gerudnction success
cai be obtained by placing tie seed iu Uater tue oaent a good rain is

Othervise if tihs Soil

finisned, to be uszd for seeding the aswct doys
already contains sufficient moisture tihc seeding can be Gon¢ at your
conventence, Tae idea is to have the tap root of tine seedling folloW
the soil rain vater cown to the Seasonally elevatsd water tzbles ( sce
Appeadix IIT),

D. Depta

hgain, comsicer the plantation stirface as a large plastic pots Tie

seed shoulc not be sown ceep as ticre is a teiceacy for it to roty - or
oot reach tue surface even if it does gemiinate, An acequat:z deptlh is
from Z to 4 cias,

 Tuere art ceveral ways to form or scoo) tae sead iole, The aost ei-
fective in teras of seed geraination is to fori tic ol by aand,; as

this method yiclds a fairly constant lole depth. Thae ietioc is slow
and cepeads anuch on the soil texture, Ceveral tools anc Luprovisations
thereof are usciul, These range from long and short hancled hocs to
piquets, These itools sSpeed up the operation but care iust be "take: -

to control tiie seecc nole ceptiis

Cs Coatainers -
. Dringing the treated seed to the sitz in easily manageabls coil =
tainers is of preat lelps Zucicets or Waterdig cans ean be uszé as the
seed can be treated in _these the day belore seediig. Siicil hand held
containers are required for the Seecers. g fouad 1/2 liter or 1 liter .
plastic goblsts to be effective, iiost .etal coatainers are also fine;
althougi containzrs of smaller than if% Iiter will necessitats Ifrequeat

trips to the larger seed coutainerss
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Ds Logistics

_ Seeding tuaus of tuo mea per lind are eiffsctive,as ons nan forms
tlie Hole tis otler tim tiaxows the seed itto it; fills it; ancC firms

the loose Soil with ais foots One wan can effsctively do tle saie but

imca is .lost In speeds

The niwabcr of seeds per 1ole can be disputed; our experience being

to take a small group of seed 10 to i5 betucen the taumb and first

tiree fingzers anC tien throw tiazam into the holes Tais mumber sihould
obviously cepend oa wanstier the sced was hand sh2lled. or shelled by

pownding, the pouided requireing tiie larger nuaber i.e, 10 to 15 .

ifost of secding vas donc bofore 10 asm, to assure tiat the seed

was on wet growid. NHear Diffa excellent results were obtained .writh

afternoon szedings

IV, Advaintazes- ai

Advantagzs

1 Spoed = asswung thot the direct sseding operation is not the
ornly operation of tue _year,it is fortunate thuat it cea be
quici-ty accomplished duriig & liiiitec rainy seasoa, “even
witidn a few cays. . :

2 Requircs 1css preliiinary woric ~ tais is with respect to tae
pipinidres ilost operations reauire feacing anc cuitivation
at any rate so_thosc months nceded to grow pottsd stock
ikl he SSncgal are leit less burde.ued, Also being able to

eSTsutivoly reforest at a lower cost anC with less traiming

of persoanel, should be of a2lp anyvhere in ths Jahels

3 Results - with geruination witidn two days anc up to 90 % in a
usels; thls technigue should be-given some taougit. '

Disadventages:

1 Séea requirement - if Wwe consicder onme plastic pot or onc piquet

as a wiit, direct seecing will require 2 1/2 to 5 times the

aiiowit of seed as potted stoci operations for tas same sur -
facz area (ises 3 seeds/pot anit‘. 15 'seeds/piquet).
% pisk — Wiereas potted stock canm be fairly well controlled as to

soil; water anG Llight competitios, direct seeding ias no acvan-
tage i tiis area. Of course fizl¢ climatic coaditions decide
tac survival after direct sceding or planting, however potted'
stoci: fas an imicial grovtih advantage. Deciding wiento seed is
also risky as rain is necdec soon after sceding,
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3 Wind srobleiis = windblowi sanc collects on organic ustter trap-

ped by tiie taorns of the yowg seﬁdl:lnés.' T‘juf taller potted

stocii are usually aot éfiﬁéﬁeiy buried as is usually the casc
wita thz seedlingss Occasiomal clearing of the collectec Gebris
wilZ be nscessary to ensure tae sezcling's survival,

4 Cultivation = direct szeded 4. senﬁg,al is not as prepare¢ for

-coapetition as potted stocks Sareiul and close cultivation is
oup of ghhl seeu-

require imcluding tae thiming out of each ¢
lJ.ngs.

V. _fecomendztions

I vas iupressed by our results; especially since dircct seecding
a;ttemps are rare aac poorly. docunevxtc.c_. ilevertheless ouxr voriz will
aot make direct seeded Acacia sciegal the panacea of rgfgrdst’at;m in
tie Jahel, Obviously more worlk is neec.”u,.lore in the rezlu of small

scale a:tt..zpos in different regioms ratiker than large single site

'gggofs' of Acacia seitegalls direct szeding poss:;bﬂ:itles. Carefully
Zept recorcs of ra:nna]:l, rain Water soil penetration; anc tae efifects
of cultivation would be a start. If some ethod can be deteritined to
talze a bit of tlhz guessworic out of when to seed, mamy. ore attempts
may be ace .

w el
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Appendix I - Cpecies Qiffereatdation : A laeta, As Scnegal

i
2+ Daxk éreyn.sn tan, witii suall fissures'anC fla.u.nz, F

the base of older trees carita
Js Compounu p:mnate leaf
L Thoms on the sten and siniz2l] spines on leaf petioles

_.‘;{Cie;; 3 %_ae;a. Aca.cia scasgal 2l .

vice leaflets ‘ narrov leaflets ‘

usually 2 tiorus ina group, point= usually a triplet of thorms, ,

ing perpenc.icularlj outward ox Tz two 3gat°raﬂ:s po:i;nt:.m_, upua.rd
away froa tie apex of brgr;cg, tae ceatral thom Govaiard, )

if thorii8 are & triplet tncy all if ouly two both point dovmward

p’o’in\. dovmward,. )

dark thorns purplisi thoris

wider.dnorter seed 'pod ' sarrover pod; often constricted.

>

3311lced seed

3'/:.J$ %

sanple nuiber 1 2
nwaber of £03G seed 137 67 87 5z i1 56
71

number of bad sesc  80. 68 3 123 44
(crackad, zborted)
tai.en from Lapport ..len.,uel du Ano:l.s de ﬁecvabre 195, .
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Appeadix IIT = RAIN CALANDAR ~ BADIR 3 Juoe, July, August 1976
8 = ruined that day 8 = seeded that day

T W T F § 8
21 22 23 W 25 2 \ poor results

M

. much damage done

27 28 29 30 by cultivating
July

excellent results

ke
8
S8 o
&
I & oo
8 &
.‘:'1#31:‘.1 o @

] poor results
T u uillet more than
24 | 2 ieters high

-
-
Hfa

N N XY

17 380 6

i DEFFA 1,000 metera with seed approcimately each meter
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VILLAGE REFORESTATION
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August 8, 1977
VITLAGE REFORESTATEQN

I. Project Locale - The project is being exdcuted in the Sous-Prefecture

of Kombissirei, Prefecture of Ouagadougou, Upper Volta; In all, twenty
villages and village groups, all of the Mossi ethnic group; are partici;.a=
ting in this pilot zome, Kombissiri is located 42 kilometers south of -
ouagadougou, while each village is within 40 kilometers of Kombissirie =
Located in the northem-Soudanian climatic region, the average annual

precipitation is approximately 900 milimeters. Soils are tropical

) ferruginous with a surface layer poor in organic matter and often _sandy_

or argillaceous. The vegetation is typical of that found in the Soudanian
zone, yet being in an area which is heavily populated and cultivated most
of the original wooded sayamna is deforestateds Families can no longer
find household wood needs from within their immediate surroundingss Wood
is either hand gathered by women or transported into the villages by
donkey-drawvn cartss_ Not _one village within this project has had a previous
. plantation while only a few individuals have recently planted such species

as Neem (Azadirachta indica), Cassia ;}Cassia_t giamea), and Gmelima arborea ,
for the most part around the family <ompownds | '
II. Technical Responsibility - The tecimical responsibility of the project!s

execution comes under the Office of Forestry Management and Reforestation of

the Ministry of Mviromment and Tourisu (Direction de 1!Amenagament Forestier
et Reboisement du Ministre de 1'invircnment et du Tourisme)s One forestry
agent has been assigned full-time to this project: #Also; assistance comes
from the perscinel of the United Haticus Development Program (UNDP); persounel
of the fromework of the Sous~sectcur of Kombissiri within the Ouagadougou
RD, Material and eguipment such as a Tand Rover; gas and tools are provided
by the WDP, Trees are bought by the WU? from a large forest nursery at

Nagbangre; 16 kilometers from Kombissiri.

I. Projdot Goals - The objectives of this project il be divided betieen

those Iong-fterm and those immediate, Ia all cases it.is of primary importance

that there be a good success before financing continues.for other such projectss
g

A, -Immediate objectives : : : /
- to mobilize and educate the rural population in view of the

need for a better envirommemts . L I
= to bring to the villagers! avareness the need for reforestations
= to teach villagers the methods of reforestation (i.e. how; when,

; : . and where to plant trces, how to maintain and hzwéé;?’t them)
Be Long-term objeéctives i /
~ to stop the desertificatici and deforestation of the Sahels
- to protect the soils aid crops against dryimg winds and erosion,
to fumish fire wool, coastructiom wood and supplementary =
_resources such as fruits, tanins and leaves used for medicinal
purposes. . __ S ST I W R
to provide shade trees and wind breaks around fields and housess
to ameliorate the micro~climate dnd esthetics: | "
to alleviate the pressure on natural covar, =

e

1 1 1
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IIZV*~ OxganazaLm of the Prcmect r_t the VJch.ge level

A. Meetiiig at the Sous~Pre.f‘ectum : Moy 17, 1977, a neeting
was lHeld at the offige of the oous-?r\,fecture in Kombissiri in order

. to dlscuss tiie ramifications of this project in attendxics was everyme

who is tecmucﬂf!:y respoasible to the nroger‘t as well as Canton chief's;

Canton SBcreta;rIes, village chiefs, and those respaisible for village

groiips {several neighborhoods within a Yarger village). 4t this meeting

nost a;'!:'!: of the niajor points of the nszwect were discussed, The nane of

eath interested vz:'l:'l:age and, village, growp was inscribed after which a

schédule was prepared in view of the visits to each villages

_ 3¢ Tourney to each nlla.g,e : (h Magr 20 and 21 we visited each of -
the twelve original vﬂlaggs. Upon a.rrz.val we went directly to the chieft's
house before contmuing with him to thz clhiosen nla.ntata.on site, Most
villages had decided to plant orie hestars. (m the end two villages planted

2 hectares each waile two others planted % hectare each)s, Then the forseen

pfl:éﬁf:a.%im EiEé wc.s roughiy odtﬂ:meﬁ us:chg ‘50 meter ca.lﬂ:es anﬂ stakes. e

to p:u.ket tae terrain (ea.ch pla.nta.tlo”z has 4 spacing of 4 x 4 meters, taus
625 stakes/nectare), M one occasian we recommended the village ciief to
choose another site because the terrain of nis previous choicte was already

reforestated with many native trees of all cges. Pefore le:wmg, we asked

the villzzers to prepare the stakes, to clear’ the site of vegetation excepw
ting large fruit hearing t;nreas such =3 Korite (Butyrosperum parkii) and

MNére (Pawcia biplobosa), and to fix a returm date on whici-we would assist

in doing the ;J:cc!:et:mg. 14ter dates nine other vﬂiabos \,onta.cted either

J.nterests ...;1 tiie drojects Aften!ms, :lt convenient tiries ve v:.uted these
VJJ.lages ih order o complete the aforemeiitioned worlk, :

 ©. Picketizg the Pigntation : At the first fnééf:if@ it was wider-
stood that ail the work would be done. :)j the villagerss If the site had
beenr well clearec_, a1 the dicicets k2l _been prepared and anough workers

were present to help; it was ‘easy to finisa the picketing of one hectare
in 2=3 hours, e used a level to detertiize 90 dezree angles, 2lthough
we could have used a 30 x 40 x 50 meter trimgle to find the squares 4t

first several plastic coated nyloy metris cables were used, These stretched

emormously wirile it was difficult ‘For .tze. average peasant to read and
compr*eﬁend t.1e numoerss Later we used 2 hom rope o ;*Ih_'l..,d there vas a

This 1a.t;ter rethod proved to Se hLiore ei‘;rle:;t o:m a.crur:xte.

‘D, Digging the Holes : After ;mlsn:mg the picketing we explained

to them to dig the holes =3 soon as pogaibles e gave imstructions on hole

- size, §5é6ifjiii[, a dxmeter aad c:eot ; 50 r‘e:‘itmeters. Villagers were

other su.ge., Thus when omne nlants ‘he. f‘o:zlc_ put the better soil in the
bottom .of the iiole athere its nutr:.ents w7ill Se readily available to the

seedlings roots, Picks, shovels,'coude=counes, and iron bars wore loamed

to villages upom request im order to fic zj'::téte the digpings Te_learned

that it was best to nave one person :'_'. cach village he respaisible for
retuming the tools, :
] ! )
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- = ptaatation : Planting begea om July 21 after 2 heavy reid,
* . First ve delivered trees to those villages who had finished th hole
preparation. e tried to contact tie villages before oringing the

seedlings. Xu tods mamer; with a fixed date we were assured that the
villagers would be present to plant the sauc Gay. However we arrived

at some distaat villages without prior werning ‘because it would have

consumed indispensible time, In all guci cUses the bare rooted plants
(Cassia; ileew; Guelinaj were planted the following day if mot the same,
Thorefore. L} each villace we dug small holcing beds for tue Eucalyptus
pots and hales to protect the bare root speciess It was essential to

keen tie moist and urddy roots from drying.. A1l holding beds wer~ 272

next to-thie nlantation site wnder = large shade tree, Io some cases
Tucalyptus were kept several days in beds, but villagers were instructed
to water thems (n %the average we delivered am equivalent number of

Cassiz and Zucalyptus to each village, besides the Heem, Guelina,. and
native trees that were requested. Ue told villagers in advance that =~
trees would be available for individual plantationss ile agked the chiefs
to determine the. total number of plants and how many of eacli species each

villager wanted, The idea was to bring tie additional plm:ts the same
day as those for the viilage plantation, I all cases we showed at least
the village chief and others of his farfl; howy to plant each species.
ihen possible we stayed to watch the viliagers plant in order to assure
ourselves tuat the planting was done correctly. Preliminary investiya=
tions indicate that there will be little mortality of Iucalyptus cue to

droughty conditions, It is stili to. scon to determiznie the outcome of
the bare root plaats;

Vs Discussion of Preblems Encountered

&, Pmctuality : Often viliagers did 0t respect 3 rendez-vous;

thus it wes necessary. to cither @5 “he work ourssives or come back at a
‘later dates (nc should be sure that the time and date is well understood,

He can explain that there -s flo zas with which to make wiriecessary tripss

'B. Lack of help on work days : This happened most often when ve

arrived to do the picketings £lso, gdome villagers had not prepared a
sufficient number of stakes, thus slowing works It should be understood

by all villagers and ‘Chicfs that it i3 they who will receive the benefits
of the plantation axd\that they are expected to do the work. Most cniefs
divided the woik provortionally among the families, but in Some cases they
lacked tiie perserver e to ensourage tie people to firish the work in a
given pericd of time; : :

. Toss or lack of interest : Thals was evident in several

villagess Most people were SO precccupied with soving or sultivating
crops that they took no interest in the work, Others nod difficulty
diggzing the holes Cue to the hard gromd, Thus several plantatiocas were

delayed becauss the holes vere mot prepared., In some cases the holes
were dug e LIS yerinniag
with the villagers induced wore cntiucicom, At the beginnlug of slaating

and the trees vere planted on the saue day. Frequent contact. -

we distributed 3:500 francs CFA {for soch one hegtare) to each chief with
which he was supposed to prepare eitin= food or driik for those who
‘participated in the work, After et’ g or dristiking the poople were guite
satisfied and in better sondition to work, The long tern soiution to the

lack of imterest is education.
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D, lhcertainty of individual plaziutloﬁs : At the beginning of

the project it was explained that trees would be available for individual ’

plantations. e asked the chiefs to calculate the total number of species
for individual nlantations, In the ead we rarely reccived a precise
figure for either species or the total number or plants, Therefore ve had
to decicde ourselves how maay trees to bring for individual plantationse
The avergge nuiber of * ‘extra plants was between 300-600, for the most part

Cassia and Buczlyptus, Then the question was whether or not these plmts

would be planted the same day as those for the village plantatias In

most vﬂ:‘!; ves, ve: can - a.ssume that tﬂ.ey rere planted the saie da.J, however

the holdmg bed for one week or mor'e° I+ another ulla;_;e, some Cassiz
stusps remadned in o hole for one week, In 2ll cases:it was explained that

the treeu should be planted as soon as/posgible, especially those planted

with bare roo?:SS In no case did we leave bare root seedlings in a village
vhere the ciief wes noét able to a.s;smr'4 us -that they would be planted at ths
latest the next day. - Considering. tne coges in which trees were not planted
imediately, it is doubtful that the’ holes were prepared in advance, O1

the other hand, perhaps the chief was irresponsible in the dlstrioutxpzx of

plafnts. For fol'l.ow:.m;, years it tr.di be mecessary to stress the nnportanf*e

of planting {:té Soon as possible, The chiefs should determine prec1se figuras
in advance and at the szme time ag 1:.1° villagers that the holes be dug

beforehands In such a panner; there \n.ll be les° wast of time, effort, and

treess /
’ /

E, Plaat loss to l:urestor-k : At firgt—it was previewed that fenumg

would beiﬁiu;l.:mlc for the pi*otect::on off plantationss Afterwards it was

decided that guardians vould be used in |pluce of fences and that alimentation
would be given to the gi..réian each month, Some village chiefs are z2bsolutely

~ opposed 1:0 the idea of o ~udrdian wiidle others kive agreed to thlS method of

protection, The nroblem w:.'ll be to conviince atl chiefs to take sowue protecti=

ve nieasures, Morcover, we st assure ourseives that the protection is prbv::-

c}g;i!f e "13"’87 already nottr‘ed mch fol::age Toss of Eucalyptus to sheep and
goatss If tnis problem is not resolved sowme plantations may fail. In the
future 11: i~ re"omended “to-plant: Euyalj")tu_ within family f‘oumpmmds and

stems, from tie lack of education, Timre is'need for a basic understanding
of ec010gy as well as for a kaowledge of forestry practicess The rural
populations mst be sensitized before they can t::.vely Interest themselves

in reforestation., e should relate statistics, give deionstrations and =

F., Lack Qf Zducation i Excit of the\ above meatianed probi:ems dz_rect'.l.y

“'show illustrations before they will re ~lize the deletermus ‘offects’ of present

forestry practices, Because tliig pro sct began in m:d-tday it was neu'J;y

Iinposs::ble to take iéequate time &I 3ach vﬂ:]::!ge in order to motivat: and
sengitize thc. counj:r"fmen., Bfforts should be made during the dry season to
return to eacX v:l'l.age and pursue an education program,.

\

‘\

Anurew Ginbbs
.Forester

Peace Goms = Unper Volta
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AFFORZSTATICH TN N'GUIGMI

DESCRIPTIGN OF ARZA

~ N'Guigmi is located 8 kilometers from the northwest o
shore of Lake Chad in southeastern Niger. The town lies along the pres =
cribed northern limit of farming. In regent years, amual precipitation
has varied from approximately 80 mm.to 200 mm, The terrain is composed of

more or less stabilized sand dunes, sparsely covered by grasses and small,
brushy vegetation. .

FACTORS INFLUQICING AFFORESTATI(N
A, Positive Factirs
According to the local populatici, the waters of Lake Chad lay almost

o the boundarics of the town of N'Guigmi as late as 1969. As it receded,

it left behind a rich former lake bottom capable of supporting lush vegetaw
tion. Logal sources claim thet water can be found within four meters of

the surface ia many areas, ard as close as one mcter in some low - lying
areasS. )
A densely forested area approximately sic lilometer south of N'Cuigmi

j{lustrates the potential provided by the combination of vich soil and
high water table, In this low-lying arca, onz finds a closed forest canopy
of Prosepis juliflora and Parkinsonia aculyata, The surrounding area ;

separated in elevation by only two to three seters, is almost devoid of

permanent vegetation within 100 meters of the wrea described above., Of
the commonly occurring species in the arrondissercnt; Ps Juliflora seems

to be especially well suited to tie environ~ent in oud arowmd the town of

N'Guigni.
. Artesian wells in N'Cuigmi provide an abundant source c* vater for
the vital fraction of irrigating plants in the nurserys» The uonstant,rapid

_ flow of watcr endbles more plants to be watered in less tiiie than is pos -

sible if water must be drawn from raditional wells, In N'Guigmi, the

~ pumps are located at the Zaux et For8ts nursery, approximately four kilo -

meters from the site of this years’ ;mojecte-

B. Negative Factors

° The most obvious hindrance to afforestatiom attempts is the climate,
In 1075 and 1976 , the annual rainfall totalled 85 mm. and 92 mn .

respectively; much too low to expect success in establishing trees, The
lack of adequate rainfall, extreuwely high temperatures, and seascnally

strong winds combine to create an environment too harsh for all but the

hardiest of arought resistant vegetations

~ Protection of the trees after planting is a problem as serious, per-
haps, as the lack of_ rainfall in the N'CGuigmi area. Adequate fencing
using native materials is virtually impossible due to ‘the scarcity and

small size of the thormy vegetation in the vicinity., Plants are, there -

tore, left vuliierable to browsing damage by goats, donkeys; cattle; etce

osef ose
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1977 AFFORSSTATION PROJECT

]

The;proaect this year is a 50 hectare area located. adgacent to the

‘densely forested area previously described. Approxlmately one=third of

the area is covered by sand dunes,; Thc ucdcrlying soil is foruer lake bed.

There is virtually no natural woody vegetatzon on the areas P, juliflora

is the omnlu species being planteds The area is to be enclosed by a thomn
fence,

The results so far look promising. As of August 6, 45 hectares had

been planted, Rainfall is already near the 200 mme marks In addicion,

the timing of the rains has be n spaced almost ideallys #s a result;there
is virtually no mox+tality and most of the plants appear strougs

As 1nulcated p“évibuslyi protectlon 1s and W111 contlnue to be a
problem; Tuorns had to be pulled from a aistance of about- two idlometers

by foots 4t best; the thorn fence preseuntly Surrounding the pﬂzntation
could not bé ronsidered a fencé:

CONCLUSIQNS

~ Despite the harsh climaze, the first results of this yeaxrfs project
give cause for optimism for Zuture projectss In addition; the need for

some sort of Vegetatxon cover on the area makes afforestation proi=cts _
worth consideririg in the future, The problem of protecting the plantations
will have to Be overcome. Adeqiiate protectioci could be provided by a Larbed

wire fence interlaced with thorns, Fewer thorns would be required than for

a fencgwgaggfgﬁggrg}y of thorns, In the event that barbed wire is unavail -

able, the size of the plaatation could be restricted to an area, for example,
20 hectare ~ In that way; the available thorns could be consolidated to

]
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Vegetation Inventory on the Dinderesso For&t Classé

is a United Nations Food and Agriculture Organization sponsored projects
It!'s aim is to imcrease the base of knowledge available to Voltaic .forestry

The vegetation inventory being conducted on the Fort Classé at Dinderesso

agents charged with managing For€t Classé; Game Reserves and National Parks,
The structure of the project is siiple enough that with appropriate techmi-
que and procedure modifications it can be applied to protected areas through-

out Upper Volta. For the project at Dinderesso :horough information on soil
types is the foundation, In situations where this information is wmavailable

primary use (eeg, wildlife or grazing), topographic features or other charac=
teristics of a particular region can be used as the basis for the inventory.
A1l technical work including project design, data collection and resulti
interpretation is being carried-out by Arlene Blade,

)

Specifically, the project is intended to provide to the UNFAD, the Service
des Eaux er Fordts and the Ecole MNational Forestiere; 1) a vegetation map,
2) a verbal description of principdl $pecies on the Forét Classé and 3) &
discussion in report foru of the procedures involved with and the implications
of sich a vegetaticn inventory. The fourth product, to be located at the
Ecole National Forestiere, is the begimming of an herbarium collection. to be
maintained and expanded by the ten students at the school, liatericl support
and technical information are being given by the Suwithsonian Institution
Brvironmental Program and Volunteers ‘n Technical Assistence.

Design of tie vegetation inventory is determined by maxjor soil types which

have been described and mapped in a soil survey dome for the Centre Technique
Forestiere Tropical in 1968. Of the thrce soil types on the Fortt Classé,
lateritic; sandy and gravelly; \ogetation populations on the lateritic and
sandy types will bo sampledo |

o Mo cural vegetation on the lateritic soil comsists of shrub commmities
with grass understories, trees excccding four meters in height are scattered,
being restricted to areas of soil accumulation greater than one meter, These
areas experience little man-caused disturbance because they are unsuitable for
‘cultiwation, but are commonly subj-ct to natural brush fires and mimal grazing

effects, Natural vegetation on the sandy soils is a denser commmity of trees
(greater thon 3 meters height) usually witzx a shrub understory; Small; localized

grass commmities are interspersed cither in low areas where there is standing
water during the rainy season or in recently cultivated areas where shrubs have
not yet re-invaded, Depth of the sandy soil s usually greater than one meter,
It!s water retention .qualities are good mcking it attractive both for agricul=

ture and reforestation, Indications of water or wind erosion are not prominent

on either soil types; Rapidly invading grass cover reduces the potential of

erosion on abandoned cultivation sitess -
Iateritic soil covers approximately 2/3 and sandy soil appraximately 1/3 of
the Forét Classé, The cmount of gravelly soil is negligible and its distriw

bution scattered such that vegetation it supports will not be sampled.

Population size of the lateritic and s ¢y soils to be sampled is 800 and

400 hectares respectively. _EBrphasis of the inventory design is placed on

soil types, the-topography being rzlatively featureless, the slopes being
constant and slight, - :

Within the areas to be sampled vegetaticii is heterogeneous; there are tree
‘savannahs, shrub savainahs and scattered low-lyimg areas supporting seasonally

wet srass/scdge commumities, Choice of tie most appropriate sampling technigue
Zrdss/sedge commmmitic prop pling tecinligue

is determined by the diversity of plant formations represented in the population.
Plant formations in this cmtext are determined physioghomically, - To insure
inclusion of cach formition, 4 Stratified gSyster of sampling is necessarye

68 76



Wthin=stratui sampling will be- gystematics. The delineation of plant

' formations into discernable sample strata make a System of stratified

systematic sampling the most thorough and least time-consuming wethod

of data collection, A set of aerial photographs for the morthemn
portion of the For@t (lasse igavailable to facilitate sample plot
location on_approximately one third of the inventory populationg

Samples will be taken along a grid system whose dimensions will be
determined when necessary sample size has been decideds :

Vezetation map - Data collected from the inventory will be used to
‘Compile .a vegetation mape Major plant formations and their component
tree, grass and shrud commimities will be dclineated, Accompanying

the map will be lists of major agd minor species comprising individual
communities, Data taken from t;%
and freguency information, will

inventory, providing abundance, density

e the basis for the maps Drawn to a

- scale of 125000, it should clearly illustrate the technique of visual
‘vegatation classification and is intended to be useful as @& tool in the
flﬁldi

‘descriptions < A second product of the data collection will be
a verbal descriptioa of principal trees and shrubs growing om lateritic
and sandy soil typess Intended to be used as a tool for field iden~

tification; the plant descriptions will be in the form of & conspectus,
The conspectus will provide comparisons and indieate prominent distime

guishing characteristics of species iithin 2 genuss Written in the

form of a chart, a conspectus facilitztes identification of often-
caifused specicse- '
'Herbarium - In oonjunction with the Bcole National Forestiere at
DPinderesso, the third product of the project 4s an herbarium collection

to be started from the specimens collected during the inventorys
‘Explanations of the usefulness of an herbarium, methods of expansion

and necessary maintainence will be given to the forestry students,
Project report - Procedures involved in tie project and any recommen-
dations to expediate future projects of a similar nature will de

described in a report given to the WFAO and Servige des Zuux et
For8ts, Suggestions for incorporation of the project!s results

into mnagement plans involving reforestuiton; soil conservation,
domestic grazing and wildlife will be offercd as examples of the
practical application of research findings,

In addition to the tangible products of this project; it is hoped =
that the importance of data collection, its interpretatians -and potential
uses will be illustrated to Voltaic foresters, The vegetation inventory
project at Dinderesso will serve as a proto-type for investigations of
natural Vegetation in other regions of Uppcr Volta, Medifications of the
procedure uséd 2t Dinderesso would render the basic project design appli-
czble to other For@t (lassé =d to Game Reserves and National Parks,

Expected completion date of the project is January; 1978.
L L.

Arlene Blade_
PCV/Upper Volta
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ETSRMINT® . "ROPER DATE TO OOMMENCE PLANTATLON
~CANTING IN RELATIQN TO RAINFALL

The economic siccess of large scale plantations is largely dependeut on

the growth made by the trees during the first rainy seasong

Thie amount of growth is largely dependent on the date the trees were
blanted in relation to the rainy seasm, Therefore it is imperative
that the plantation be started as early as possible in the sceason; .

However the determination.of the best time to start planting has often
been left to guessiork, By adapting methods uscd in agriculture to

tBis problem tho arid-regions forester may mor. asily make his decisionss

INTROGDUCTION 3

The \decision to start the plditing of trees at the start of the rainy
season aud the daily Gecision-as to whether or mot to plant is dependent
on the availability of water to the plant system and its capacity to

utilize this available water, The availability of water to the plant is
variable throughout the secason as well as on a day to day basis and is.

a findtion of the water balance maintained in 'the soily This balance is
the net effect of the precipitation (minus amy runoff) by which water is

added. ij&i the balance, the capacity of the soil to store _and retain water,
and’ the, actual evapotranspiration talcing place at the site by the plant-
soil system, by which water is removed from the balance, Therefore to
be able ;to determine with greater precision the moment when the water
needs of| the plants will be satisfied it is = “~ssary to understand as
mich 4s possible the factors inmvolved in th . "lon; storage, and

removal of water from this balances

FACT®RS |

Precipitation is by far the most important factor involved and the most

easily measursd, Rainfall records ave avajlable in some areas for over
50 years a.ﬁ(dloga;'l. records should be obtained where possible to better

visualize yearly rainfall pattems_ and variationd, Precipitation for
the semi~arid zane south of the saliara is typically highly variable;
on a year to year basis the. co-efficient of variability may be as ‘high
as 30%. In genpral, the lower the annual precipitadion for a region
the higher its interanpual varisbility. ‘However, this is not always
the rule, there being an area oxterding from Sénegal through the north

of Upper Volta to the west of Lake Chad that _has consistently greater
regularity im its annual precipitation evén though it receives only
500 mmy/year, 'This variability of. precipitation exists also on the

tocal scale on a day to day basis, whereby two weather stations. separated .
by only a few kilometers will have significaitly different rainfall _
figures and therefore would be of little P’éé,t'o" someone wishing to employ -

those figures for a different sites Iﬁteiggtsigglzjﬁéééh those highly
variable figures_tend to become more and more homogenious on_a. mosithly

basis and the differences even themselves out, ' Hovever, monthly averages
can ot meet all the requirements in determing the water balance and -
therefore where cver possible a waather staidion should be instalied

directly at the site of interest.
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The .. .nt:l.ty of water stored in the so:.l that can be made ava.:.lable

to plants depends on the structure and texture of the soil amd has

been estim: ted at the equivalent of about 100 mm, of ainfall, This
actually can vary considerably and is probably closer to 50 mm, for a

very sandy soils; Notec that thcse figures were ¢ Culated by agronimists

and are for ammual crops; trees; at the time of planting may be limited
in their ability to toke up water duec to broken root systems or nearly
complete lack of root systems as in the case of trees prepared for
planting by the ba.re root diethod, Tierefore the quantity of water
actua’lly useable by scedlings may again be less than in the case.of

erops with normcl ro 31: systems,

Thé actual exck °nge of water from the soil and pla.nt surfcwns back to
the air (evapo“ran-piration) is a rather complicated affair and can

not be Qg;ermn;ed sithout a grect deal of equipment, An approximation
"%of the rate of loss through ET is given by the evapotranspiration patene

| pageliiien i~ Sad et A bnd “hundpthbivnstnt sfopniinibuthgtnlY i

tial (ETP) and fcr tropical climates the formula determined by Penman
is thought to ve the most. accurats; As long .as the soil surface is moist,
the ETP will be a close approximation of the real evapotranspiration
: (ETR) ,but with increasing dryfRcs of the soil surface the ETP would be
‘ higher than ti: ETR, The parameters. involved in determining ETP are

related to. thic drying power of the air and the net emergy available for
evaporatior. It should be emphasivec the EIP is the acdtual potential
or ‘ability c7 the air to absorb water vapor from a moist surface, given
the qualrtwr of that surface, Betn~:se o*‘ thc design of the ETP formula.
for agricultural use the surface is giverq to be that of de.:xrsgfgiregl}ﬁ
follage covering the ground,; This i not the case in plantation situas '

tionss ZAn adaptationm of the formula foy different types of ground cover -
would rencir the formila more valuzvle £0 the fdi‘éétéf. The measurements
needed to colculate ETP through the fommila are o bit complicated, mvolﬁng
measures ol sunshine, temperature, vapor pressurc and wind speed, However,
it kac oir found that ETP values pive b] the chm;m formuta are closefl:y

related to two rather s:.mple meteorolo ical measurements, eva.pora.txon and -

relative aumidity,; The redation is thus : TP (Perman) = E/2 -« (1.25H)

b]l

where E s the evaporation from 2 Ulass A Bac in mm. of wa.ter/unlt time and
H is the dverage relative himidity for that same unit of time, Rélative
hiiditi- is edasily iniedsured by tlie dry bulb wet bulb h;/grcsmeter., A-Class

A'Bac is actually an open water tank of specified dimensions; positiomed

so as to be exposed to the elements of smﬂ::ght and wind as they occur.
natura“lj on the site;  It.is equiped with a ]reneer scale to measure the

drop in the surface level in tm, 4An ‘acceptable approximation of a c;l,a.ss
A'bac could easily be constructed and for cur purposes even a large pail,

or wate} barrel filled nearly to the top and equipped with a measuring dev:l.ce

; ivéi:ld 5ﬁf‘fice. A veneer scale can ‘be made thh a length of wood; 2 long .

the tan.k us:.ng the wood to support the affair and fJ_'leg the tank: Just
to the leveling wire, the da2ily drop in mm, is measured by the distance

in cm's from the right hand nail to the point where the water surface

' intersects the sloping wires

Bésudes determn_..ng the 1oca.1 "TP usnpg \,uch dev1ces as dercrlbed, a.'l.l

sahelienne countries have wedther stitions that have calculated gu;tgz
dccurately the: average yearly, monthJ'{ and’ scmetimes dadily ETP vaiues

for that area according to past weat! :r data available, If .a given

site sha:res Eipproxmfttelj the same I.citude with these stations their
averages could Lo talcen as rcrrescntatlve for that site also.
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APPLI CATIONS

The usual application of average ETP datz is tc plot it on' 4 giabh with
the average rainfall, either on a monthly basis or using 10 ..oy 2verages
if available, The value ETP/2 is also plotted. The point wi:cre ETP/2
equals precipitation is’ the start of the "moist" per‘od, When precipi-
tation = ETP the "humid" period is said to have begun. These periods

have been named such in an attempt by agriculturalists to better define - . .

the rainy seasoile. Their value to the forester is to indicate the approxi=

mate date when he may consider planting; usually not before the precipi=-

tation has reached the value of ETP/2, However, this date will only be
accurate if the season 75 identical to the "normil! season as determined

.by the past yearly data used to formilate the graphs, With the variability

of rainfall found in the sahel it is indeed the year that the precipitation
is not normal that current ETP'data would be the most useful to the forestere

In such years mistakes may De more easily avoided if even approximate values.

of ETP could be calculated on a daily basis for the plantation site, and the
ratio of P/ETP considered on perhaps a 5 or 10 day basis, This data would

be valuable in evaluating the actual water balance and also in comparing the
. season in progress with average scasanal datas The threshold value of P/ETP
below which it is inadvisable to plant has no* been determined for the -
forester as of yet, Ex periments with Zucalyptus camal, planted "en stcspe!
were carried out near Ouagd in 1976 by the CIFT and when rainfall and theow=

refical ETP values werc compared with survival percentages it appeared that
m P/ETP ratio of about 1 was required for survival of 8G% or mores M .
experiment with Egos in plasti- pots was carried out this year at Dinderesso
during the months of May and June, however the rainfall was so abundant during
' this period that the. survival percentages vere uniformly high (over |90%) and

. no threshold was perceiveds The ratio of P/ETP was at all times equal to or

alues for the

superior to. 5 during the experiment using theoretical ETP v

station at/Bobo=Dioulasso; 18 kilometers awaye

If the minimin value of P/ETP needed for successful planting were known

(or estidiated) the amount of precipitation necessary to maintain or surpass
this threshold level could be easily determined either from theoretical ETP °
data from a nearby weather station or from approximations made on site, or
preferably both, If rainfall records for the region are available for at.

‘ least 10 years, a probability chart could be worked out giving the probabi~

1ity of whether the required rainfall for a given period (usually 10 days)

will actuxlly occurs An example to illustrate. Assume that a P/ETP ratio of

25 is desired to start planting, The date is June 1st and the ETP for the last

10 days was 60 mme 30 im, of rain fell during the same 10 day. period; therefore

the P/ETP ratio is o5, Average ZIP figures from anearby weather station (or
predicted from data taken on site) say the next 10 days_should have an ETP.

of 50 mm, Therefore the required rainfall to miintain P/ETP greater than or

equal to o5 is 25 mms dyer the next 10 day period, Referring to rainfall _
charts representative of_the area, count tie number of years that the rainfal.
was. greater than or equal to 25 mm, for the period Junc 1~10; If charts are

available for 10 years and 7 years cxperienced 25 mm, or more of_ rain from
June 1=10, there is a 70% chance that the rainfall requirements for successful

planting will be mets The accuracy of such a prediction will depend on the

number; of years of data represented ia ‘the rainfall records and t'e actual

range of variability of the rainfall for the specific regions :
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Sch information as is given here siould not be depended on uniquely in

determining whether or not conditioms are favorable for planting; in fact
they are as yet unproven and untested for forestry applications; but used

in conjunction with 2 knowledge of the prevailing local canditions it is

believed thait they will incréasc the successfulness of the foresters efforts,

Peter Wright POV Forescer
12 fugest 1977 Ugper Volta
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Vﬂidgé Woodlots at Magaria

Jnodlot Pro;]ect, whicn 1s fund(,d by the C.R.D.I. (Céntre de Recherche
pour le Developpeient mtematlonal)., The project is currently in its
third year at Magaria, There are 19 villages mvolvcd in the projsct,

totaling 51 hectares of woodlots, The plantations range in arca from

2 to 4 Ln,ct::rres, with most of them bem;g 3 hectares,

The goal of the_ prOJeCt is to provide the villages with a_close_ source
of firewodod; poies and posts for coiistruction purposes. Hopefinly
having thése woodlots will hélp to ¢limdtate sone of the illegal wood
cutting presently taking place, 4lso, it will supposedly diminish the

necessity of the pcople to burm millet stalks and manures  Thus the soil

zaay be gradua:'!ity improved by leaving these substances to mrlch the fieldss

The f‘l‘St yeas f the woodlot ‘nroiect in Phga.rla. Was. 1975. m p’lant’ati’ciis
were eSt‘.b.L.LShed for 2 total of 15 hectares, The trees planted were mainly

] J:xqfcg, which accounted for about 60% of the trees planted, The

secmdlr'y SIS i 01"'1*“ ! were Anmacardium occidentale; Acacia albida; Eucalyy
tus, Albizs : L, §-oizzia Chevalieri, Dalbergia 'sigsoo, and Pr031 is
'uI)anora -+ plantation was made in July; and then in August t
nmissing trecs .igx*é,+,_pla.ced In Juc of the fo]lowmg year the survival
was approximately 4U%. The missing tre - were again replaced in July, when
the plantiticd Wwag one year ~1d, The fencing wac done in May of 1975 and

. was dong with grl.llage. Three strands of barbedwwire were used to reinforce

and éu}’)fyéggﬁ-. e grillages Thz plantatims were cultivated in late July and

agaii: m September the fir:t year and twice again during their second yea.r.

In 197¢, six uore planta.tions were acded totallng 16 “ectares, [he ;pgem.es
‘planted werc the sanic zs t'.: wrevious year, but the*Neen accour"ed for a

larger portion_ of the trees than bcfore \:tpprcmmteﬂ:y 84%)s They vere .

again planted in Juiy and the dead replaced in Augasts In November of that
year, the survival in five of these plantxtlon., averaged 90% with the sixth
having only 20% survivals This may have been . used by the use of bare=root
stock on the sixti. plantation as opposed to plastic pots on the first five

plantaticis, Also, therc was a lack of roin immediately after the plantimg

of the sixth parcei, According to ileber; "A dry spell lasting several days

after plamting is m:satrous anc cen take as mmch as 704 of the planted trces
out of circulation from the startsl The fcnf‘lng was done in eaily Déccuber
with seven strands of barbed-wire. ‘

Th.'LS _year, we have Just fnusheui Dl::nu:lg sgvarr more woodlots totaling 20

hectares, The Neem accounted for about 90% of the trees planted this year,
Due to prr Tlems with obtaining a vehicle; fhe survival counts and thé
replaczmant a1 last yearts plaitatians have not yet been accorplishsd

The Neem was cliosen to ma.ke 23] thc majority of the trees planted because

of its sivilicultural chz I‘J,Cterlstlvq. The Neem coppices and poﬂa.rc;s

well, und i3 wicdely planted for fuel; poles, and postss2 Itfs minirtum

water reqti:renents are about 450 mmﬂ per 7ears3 Thus its mininum
requirements are met at Magaria, It also starnds heat well, and toler::.tes
. a perind of “drought of several monthse4 The secondary species were planted

for observational purposes only, The trees have all been planted on a 4 ms

by 4: me spacing. Im northern N:[oer:x:a, Vw’-xen er~1 for poles and fuel; a

spacing ot 244 m, by 2.4 ms has normal’y veex used on an 8 year rotationes
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This coming year; I plan to try to plait i experimental plantation
or two using the closer spacing. Since beinmg in Hagoris, I have _had

several pecplé ask me why we don't plants very mny Ducals

least 600 ts 1000 mm, of raixn and usual? . more is necessary for good
growth,6 ‘e have tried planting small numbers of Eucalyptus, but the
survival rate has becn very:low, although I have no exact figurc: at
presents

In the first two years, two methods of fencing have been used, The
first year, grillage wis used mnd tiie second year barbed=wire was uscds
This year, t.. = . -iais have not yet arrived, so I don't kuow gt we
will have ©. - . - __In my opiniot, the grillage is by far the better

of the twos ... zrillage does a better job of keeping goats out, is 2
1ittle more difticult for the villagers to sabotage; and it is easier

to build a fence vhen one is working with villagers who don't knovw how
to build fences,

Our biggest problem is that we do not have a vehicle at our disposal
very often; . Our nursery is located 15 kilometers away from Magarid,

Without a vehicle, we can not visit the uursery as often as we should,
Also; during the planting seasom, when it rains we must telephone Zinder
and ask for a vehicle, If they arc ail busy &t the time, or broken
down, we wait sometimes up to two vecks before we receive & vehicles

This is truc - ith the rest of the wc- 1 also, Everything is usually

finished late; Also we arc rationec cnough gas to ¢o tlie pimimm amount

often enough to Look for such things as  diseases, inscct .itocks, or

broken fences, HMate ials often arrive Iate anc incormlete also,

of work tiAt is necessary. e arc not able to check old plamtations

A secand project thit we are involvedwin is - 2 3k project, This is
z project ii tro Zinder Departmusit invalving the arrc-dissemeats of
Magaria, Mirriah, and Matameye, It is fumded by FIP (Fund European
du Develoipement). It is currexdly in its sccond year and involves

six villizes for a total of 18 hectares in the Magaria arrondissement.

The project was originally developed for the agriculturc departments
The Eaux et ForSts service became involved in the project to pkan*

woodlots to inhibit destruction of the soil by the winds

A third »ro iz 2 roforcstation project neur Uacha, 110 kilometers
northeast o .1, This project is funded by the arrondigscment,

It calls £~ ~  :tares to be planted over a threc year perioc; The
project is 17 in its sccond year, The species planted have .

been the Acaw .. ~lbida, Jcac=a seneral, and the Acacia nilotica, They
are planted on an 8 m, by 8 m, spacingas . Also planted at random are
Some Boragsus detiopum, and Hyphaene thebaica to observe how they wilt
grow in the arci, Euphorbia have been planted at the two edges of the

plantation perpendicular to the wind direction.

CITATIONS

1, Yeber, Fred J., 1971 Comservation and Forestry Manual @ Niger pps
2; Food ind Agriculture Organization of tie United Hatiomsy 19745
 Tree Planting Practices in African Savumas. Dda 4%

&

3. FAO, pp 44

5. FA0, pp 49 . BESTOERYEN

“donft plants ver tus, According
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INTRODUCTI QY

T would like to presemnt details of what has becen accompilshcd c:wgu_,

Edﬁﬁiﬁé the %évefatlon oi Park National du / du Niger; bdt at prese

- ring Q.vh a- map w1th cxamples of how these Ulll be applied to Park W,
~ Where poss*ble, exammles from the literature will be provided to show

how some - these methods have been successfully applied in preparation

of vegel..lon type-uaps. In addition to presenting the general mcthods

of typé:mapping, I i/ould also like to provide exadmples of how a vegéta-
tion type=map >f Tork ¥ can be utilized, This will provide the necessa=
ry Justiflcatlor 7%] it is hlghly desirablz to spend time and money in 7

the preparation of a cype~map, espcc1ally for a poor deve10p1ng counitry

vhiere meny other valuable progects could be implemented with these
lirdting resourcess &

Before proceeding any further, T think it is important 4o understand
just what a vogetation type-map 150,,“ vegetation type~map is an

inveatory - © the plant commmities cxt:c1ng <t a givon time ani place

which show the actual distribucion o vegetation types im the landscape
and thereby to what cxtent cach typc is actually available; valuable;

and desirable,

DATA COLLZCIION

Tho a;ca of arl 7 in WL&“" is ‘bc ! 2 ZuO k“‘o Vu c: nlete grounn T

information; is feasible buf hlgh‘n urdesiraile, becauye the tinc o

required to complcte’ tihe. job woula maze the task tmec onomical B651deq,

there arc many targe areas in the Park .that ‘arc imaccessible by roads.
- An aiterrative information gathering system is therefore requireds _
Fortunately, remote sensing of the envircanient can bz doné accurately
and ccodomically by photographic 1ccoru1nb of rldluted and reflected
energy from the sarths surfzic,

Several remote sensing methods may be,appiicd, rangirs from simple;
relatively inexpensive black anc. whltc acrial photographs to cxpensive
color infared Lanisat photographs enlargced to the largest scale

fggs;blco To date, only black and whitc overlapping aerial photographs
takenn in 1975 at a scxle of 1 20,000 have been obtained, It would be

of great value for tuc vegetatlon anaiyaxs ‘to have an additional inforw
mation source by remote scnsing; such as infarcd Landsat photographs

at 2 scale of 1:250,000 and in a timc sequcitce; but funds for their
purchase are presecntly lacking, .

o Ak 1 ) SXd
{ them SteTcOSCOpl"Qlij, dlstmgushlno fhc differcnce between Vegetatlon

types by their different appearencc —-sgistercd upon the photographs based

upon the tore, texture, patterns and other -distingushing characteristics,
. With acetate overlaid upon th~ photographs, cne then traces the. type

boundcrlet:° Tn our caqe, bee tuse of orly aité set of acrial photognaphs,

we are using the acetate to protocct the photographs for future usc,
~o T AJ-P-H—-Jb e PUNCE N I

knn—\..nn n'i..q-'-hn,.,\ ni-.,-u-m.y.-\—.l_ﬁ A~ R N
v L - A sl Ny -.‘_/ ——— -y R DR AV & An.vv .A.MIP\AUOJ-U-I.\; A

work with, QOuce. this has been accomplished for the entire park; thesc

~N
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type bounduries can then be transferred to a poly:stor drafting film
overtaid upon a topographic map; of & scnle of 1:5U,000, This is
necessary in order to kcep errors to a minimum because there is no
sossibie wiy to construct 2 controlled map due tc o control points
being established on the ground during the: aerial surveys (nce this
r1s been accomplished, we can then proceed with the ground Surveys

> obtain the desired information for cach type that was recognized
from the aerial photographs, Thesc surveys are to be done on areas
that have been chooscn as a "representative type! for each kind of
vepetation type: A key of this information is then constructed for
each "reprcaentative typs's The information we are interested in
obtaining ares: ’

.“=_ 1) rfloristic Characteristics : The dominate species that

i have tlic highest frequencies of: occurance for ench life

form; trees, shrubs, and grasses to obtain the whale
nlant commmitys ’

2) Physiognomy Characteristics : This is based on the
- physical chardcteristics, such as density, Teaf

-‘ " cliaractéristics, and vertical structures
\l 3) Environmental Charact:ristics : Information pertaiming ining .

to the site quality; us soil type and depth, slope and
direction it faces and 2vailavle moisturee

Once we have tiuese keys, this information is then extrapolated to'all
otlier c¢rpes that appear similar to the "representative *ype! on the

g ial photographs, But one should not accept this as Completely

aci -z + .=~ stop heres ZIActher scrics of ground surveys should be
carr’~ out as a spot test to make sure cf the accuricy of the keys and

the type informition, These test surveys should be deae in each indi-
vidual type if economically possible; but if not; construct the surveys

in the best possible way to maximize the retum: with the availaile
resources, .

MAP DESIGH

tnce all the important; rclevant data is collected and ome is canfidert
of its accuracy, it is then time to start the dctual map making, At this.

film overlaid upon our topographic mep, From this overlay, we trace out
o paper our first mip, which is called the Manuscript Mapo This map will .
coutain the most detailed information and shali be accessible as reference

by anybody who desires the information, for i a large scale maps mich
more information is possible then cn a smaller scaled map, The manuscript
map usually is not published; for smaller scaled maps ave more desirable
and cheaper to reproduces

~ -
.

OLASSIFICATI N el

The classifieation aud presentatim ~7 ~he infoimztion oo eming the
vegetation types is the most importaat in? seat dirticult part in the
construction of a map. Theare cxist .o m .v methrds, that the literature
{Kchler, 1967; Hirst, 1975; Werloci:.i g Dirgild; 4972; B2 oam and
Rainy, 1976) on vegetition wmns conceriting *itic aspect fs fill.d with

wet+iind fc +ha hag®* annroacha
e Tl L Tae Pes FAJALRS B

Ccaa B - = ®ar VB iV e vemdedeaan A * . fn
eX&iples in whicnk $vely authior UILIs NhoI

I shall 1list here just a few possible ways of présentir ; the vegetaticu
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types upon 3 wap, and where possible; I shall explain liow I liope to

apply them to Park W These are;:

1) Floristic : Listing of the plant species and their
commm1 itieS.

2) Physiognomy : Describing the vegetation by their physical

. characteristics; For the aerial survey of 1955 and the

vegetation type-map which I wish to make for this time
period; will be of this kind, because only a general
presentation of the different types is possible - . ~md
surveys are presently impossible,

'3) Natural Vegetation: The vegetation type is presc .« ither
by what is actually growing upon the site; or wha: ...Ad
potentidlly be growing upon the site. |

4) The vegetation as expressed by the enviramment : An example
here could be sclecting ome particuiar environmental feature
such as available moisture and relating all plant commmities
to its ‘ '

5) Dynamism : Where the rlant commnities can be shovn in their
relation towards 3 climax commmity,

6) Combinatious of the above : The vegetation type-map for
Park 7 with the 1975 aerigl surviy, I wish to present the
aotus? vegetation as a combination of the floristic amu
physiogiony features.

Qice the map micer has decided upom which of the above methods they feel

will achieve tie purpose of th. vegetation type-map, how should this inforw

mation be coded upon the map? It is through the coding system that the
reader will be atle to oxtract the information that exist upon the map

concemning the vegetation. It is here where the orgamizational skill

and imagination of the map maker are put to a tests Again; the litera.ure
js full of examples with wmady very good-systems, but it is also important
to realize, that the best guiding agent as to the kind of system to _etiploy
is the vegetation itself that the map is intended to_show, for no two
regions have the same vegetation; therefore, they will have different
methods of ceoding this information, But, there are three important points
e mus. alwars consider when constructivs amd coding their maps These -

are 3

1) Legibility : A map that is not legible eitier from sloppy.

work or clutterced with to muich information is almost as
worthless as no map at allg

2) Consistency: 1t is important that the coding and classifi-

cation of the vegetation types on the rap be as consisterit
¢35 possibles For =xarnle, if one is listing the dominate

species for cach forest type, one mist also list the
dominate species for each grass types
3' Standardizats m : A coding system is standardized if it

- can meet four creterias ~ The coding con be 32
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a) used on maps of any scaile /
b) used ir, any revlon of the world

é) expressc ¢ in clear term:.nology

d) employc: : .adily,

The importanceof thesc . .u: _..ever be o'erstre""ed K11 oné needs to do
is check the literaturc in which cases exist in which these werenlt
adhered to, resulting in maps that are worthless, wasting much time an:d

money (U,S, Forest Service, 193%4; Shantz and Zom, 1923), A good map is

one that adheres to these threce points, but is flexible enough to meet

the needs in presentinz the vegetation types of a specific local region
and can be read easily by anybody who wighes to employ the map to theJ.r

needse
SGALE

I have considered and stressed the-inportance_of le"’lbﬂ.lt" th’si’stéii’cjr;
cand standardization in coding and classit'ication of the vegetation tipes
on the map, But just as equally in imp-~-tance when constructing a type=

map, onc needs to take into serious consiueration the scile of therdes:cred

map, The scale has a direct relationship to the detail of the info
presented on the map, the smaller the sca:'l:e, the less detzil that igh

ble and if ome kedps as much detail as posgible on & map as the scale is
reduced;: one will find their map becoming more and more cluttered tntil
the legibility becomes very difficult, To aid > map maker in choosing the
proper scale which would best serve tiic purbose of their vegetation type=
map, one Fhould consider the following :

‘) Availab ty of topographic mapss For Park U, 1:50,CJ0
and 12200, 270 scaled maps -exist permitting m ,onstruc-
»ion of large and medium Scaled m'pb.

%) (assification of- the veremtlm. f«‘or Park d, a 1atrge :

scale is desirable to emable the listing of the floris-
tic and physical features of _the vegemtlcm because for
wildlife .management; this information is essential,

3) Purpose of the map, For Park iv our gozfl is wildlife

management and park deved:opment, - ;

43 Size of area to be ma.pped, Pa.rk W in Nigér is ‘.’5’0’1}1&
’ --«z,zoc km<, not "o Jcesslvely large so a larme scale
map is feas:.bJ.c. 4

5) Gharacter and structure of phytosenoses; Park U is wostly
‘a dense Shrub-Grass vegsztation type perm.ttmg a sma.].l scale
ma.p. /

6) Iocal re’ief of area, Park ¥ has a sma:'_lj verfrait relief

difference, ranging from 170 to 300 meters above sea level

also permitting a small scaled maps y
/

7) Cartographic tochmigics. This is set indrcided for Fark W,
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fn camsidnering this Tist for application to Park W, at the moment X: can

jee the doveloprent of ‘wo different scaled mops. A large scale ~t_

1:50,000, thic manuscript map for use in Park development and wildlife
management, and 1 medium scaled map at 13200, 000 that can be made

available to tourists at the Park and for educationdl pruposcse

Qi 1ast point needs to be mentionsd and Ehat is the aeopuiying relovant
informations A well designed and classified wap with jusg the land area
and its accompayying vegetation types.on it without any other informition
is very useless to the map readers There is some necessary information
that should be presented on the mip in a clear, legivle form, This infor-
mation should be ¢ - : . :

1) Iatitudce and longitude,

2) Scale of map in two forms, fractionzl and Limears

3) Title of mp,

4) Tegend of the classifization and coding systems

5) Name of authors, o ,

P - S L S A R

6) Diate of conwil .ciow of field work, azerial photographs; :

and public.l iovie
7) Supplementiry cexte

<

A pood example is Herlock:-r “n¢ fdrschl; 1.:7.

I have just presented some of i, 3ij,0%i it dspects one should consjder
. ) , ited s " D onsjder.

in the preparation of a vegetatis type-inp, These ranged from tic various-

methods: of data collection to prosenting and classifying che information ;

an_a _type-mape ore possible, I provided cxamples from the literature
aid described how I plan to apply these methods to the vegetation type<

map of Park ¥, I would mow like to turm our attention from tihsse procedural

methods, to presenting the reasens for the need of a type-map of any land
. area, and specifically; how the type...g will be applied ©n Park Ug

.

I
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APPLICATI IS TO PARK

You ma:y :tsk, and rngh&y so, wh,r a vegetation t‘ype—xmn. Ih'r spcnd larg‘
sums of time and momey; in some instances; years of work and millions ol
dollars; in the preparation of a typc-map? OSurely one could find better
more fruitfull projects to invest these resources, Or are there? In

todays world, with its large and ever expanding human population; there

is greater pressure upon the land to produce the goods that we decn

necessary for our survivals This pressure upon the land ‘to produce our
needs shall not decrease or remain static, but; as time progresses, this
pressure shall incrcase. As foresters; I feel it is our duty *o protect
the land; to prevent the destruction of the lands potential ap:ﬂ:rty to

prodiuce tliese goois and Services, Bes:Ldeo tuslprotectlon, it is aktso

necessary to f:ng thc optnmm land use; wiere optimum implies the best

. adaptation of land use to the reqti::rements of the people at any glvcn
! time perlod ¢ that tle present or the futures To utilize this o rimwl,

requres sound land managemnt policics, To find this optimumi ;L T 4g,
requires a vegetation tjpe-map, A type=wap is an essential , an ZSw

perisible tool; in tie decision mzrkmb process of Tand managzement; which

without ome, seriously impeeds the land managers ability at formulating

a i16i‘?€abﬂ:e mansgement plano

!

To help uﬁdérsftaiidihéiv 2 vegetation “ype=map of Park W cam  be utilized;

I ghall' provide examples, This can ode acc omplishcd by dividing the

information into five main categories ; Site Quality; Principles of

Dynamism;, Type Ccmrers:mn for \!:r.lcl_nfn Management, Parl Developmént and
Educations -

SITE QUALITY | 3

!

developmcn* :mn 1:'eproduc1:1on° ./.nd ea.ch SPg,t:les v.ﬂl have lffggg'xt

mwnimin requirzsments, 'lor a sitple example, 4 $ec1es, say Plamt &5 b

© very low mindnmum requlrements so it can then -urvive on a very low quuiity

site; where, say another: species, Plant B; a wor: demanding species; would
© fait to surv-ive. O this site; in our two plant world;:only Plent A ’
would exists How; if we look at ahigher quality site, .be that a better
developed soil or r‘orefa.va..ﬂ_:xble m01s+are, to iicntion only two variables, .,
we will find Plant B, ¢éven though ;lant A's minimui requirements are 11s0
met, Here Plant B would exist, not A, becausc lct us say Plant B can
compete more successfuiij thar Plant A on this sites Therefore, if onc
knew these two speciesi; and if they werc shown_on a vegetation tme=map;
the reader would be able to déduce the sitc guality by just séeing what
pl:u:*t commmnity existed upon the s:.te,, In zererdl, ohe can usc plants anc
their Gofimunities as ajcenter from which to view the LIXVl“OI'B.EIIt and : /

"geasure! ;lggiguaixty qf thot sites -4 vegctut*on type~map c21 be used as a
tool for integrating and analysing the environmental factors and the relations
botween them and the plant corimnitics and ih determining the potential abili=
ty -of the _and to prodzt,e certain goods, For Park ¥, we shill be able to /
.determine whit thc best optinnim 1and ise noulg be for each vegetation types
/Singe the park is designated = park, g¢ wish to kmow how the Iand ‘can be fully
utiltized for Park developrent, md wildlife monagements For example; we, shall
. be able to guantify thé- vege ative matter; such-as-folixse produced in each -

o "y type; to be.able to dgt\,r 1r'e the ca.rry.u% C..TJ_.Clt’_[ of thn.t t_TDe for supportlng,:'
Ni- . wildlifes Then, the carryihz capacity of all vegetation tyoe

N - (the tg}-ﬂ area of each type wul also be oot*mgd frdr\ the vcget:ttlon typé-

mip) SO _a carrying czipaci; v for the park as 2 irhole cnul Ee determineda : i
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PRINGIPLE OF DYNAMISM

a map is an joyentory of the plant commmities existing at a given time
and place, Therefore a vegetation type-mip is a very useful tool in

Gaing bick to our defjmition of a vegetation type-map; it states that

‘Studying ploot dynamism, the changing of species composition of a type
due to chuiges of forces acting upon the vegetation. To illustrate, a
few examples , |
‘ 1) Glimatic changes : In §968-1973; there was a decrease in

the total precipitation in the Sub=Sahara, Sudon region

of lest Africa, The potential change this drought may.
_have caused upon the vegctatiom, _such as causing certain
| igrass, shrubs and tree spocies to die out, and their

| j replacement by less moisture demanding speciese
7 _

2) Aniznl pressurc : The destruction of a vegetation type

. due to heavier grazing and “Srowsing by excessively large
i population size, for example, clephaats. Elephants are
very destructive to their habitat when their -population

level becomes too large; by kmocking down the trees that
they rrowse they convert a forcst type to a shrub types

This it now happening rapidly iii large areas of Paxk We

. 3) Five : Fire is very important in the maintenancc /of some

s

plant commnities, such as grassess Without bum on

a rcpular tases; the -rasslands of the Sidan=ijooded= .
Savannss would quickly be invaded by trees and shrubs
. at the expense of the grass commnities, resulting in

A rediuction of the carrying copacity of the area for grazerse

In these threesexamples, what we have is the plent commmivies adjusting
to these new influences, trying to reach a fiev equilibrium, 2 new climaxs

With 1 vegetation, type-map prepared in 1977=78, we wi'l in effect have
a picture of the present, actual vegetations This will be very uselil
in the future, when ahother type~map is comstructed enabling comparisons
to be made, to examine : -

1) the progress; the vegetation has or has not mxc towards
the ‘Cstablisbment of a climax commmity for the Sudan-

Yooded=Savanna region, 4 climax may not .exist because

of repeated, v anaged, and wncontrolled burning of large
areas of. the park, -

2) To be able to assess the 'mpact upon the parks vegetation
of uncomtrollad, heavy domestic cattle grazing in the
conversion of the vegstation to less palatable plant
connmxnn."""”""ti%s; ' ro

3) To assess the impact upon the/ parks vegetation and
wildlife/of the proposed large, open-pit phosphate
tine f!i‘l;i’i its gupport facilitiess l
. / ' - . S
J o 4) Tc be oble to make accurate dssessments of the effects,
/ if any, management plons have upon the parks vegetatiom
t/pesa "
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Tn additici. to the vegetation type map made for 197778, we would like
to do a type-map for 1955, based on aerial photographs taken at that
time, With this additional map, & historical map, we hope to be a.ble

to assess how the vegetation types have changed and to speculate as’
to ‘the reasons. For instance; we may be a.ole to a.ssess vhat the drought

went in a.d;]usxmg to the drought:e e hope also t'o’ qua’nt:i‘y the dama.ge
being done by the large elephant popula.tlcm upon the forest types, If

this damAge is too extensive :nqilfigljleifutﬁie trends would continue as
workable manage=

it presently is, we would want to devise and xmple

ment plans to control the elephant populatiom’ siz;

TYPE CONVERSICN FOR WILDLIFE MANAGEMENT

I have just mentioned several natural causes of type conyersiom and I
would now like to oonsider one other cause, by man fo:?fze\mmagemnt
- -of wildlife, For Park 1, _because of its very natuie of being designa-

"ted as a park, our goal is the management of the wildlife and it just

happens that the best method to manage them is by the managemnt of
their hablta.ts. Therefore, when one is eonsxdermg convertmg one

§iblc tool to thé managemant plmnez  The wpe-map is nceded so
the plamner knows what thc prosent situation 'sr of the asral distri-

bution of the vegetatiomn and only when this is kmown can a policy

of how to go about converting the vegetation into the désired distri-
bution be formulated and implementcds By managing the vegetation,
one is managing the wildlife that utilizes that vegctation type, This
has great possibilities for Park W,
At the present; the parks vegetatxon is bro:LcLlj classified and estimated

: 88% ShrubmSavanna, 9% Forest=Savanna, and 3% Grassland (Pocié, 1975).
By converting large amounts of thce Shrub-Savania into a grassland with
the use of proper fire monagement (Koster, 1977), the available zrasses

for consumptica by the-ungulates shall increase, If at the same time,

with the aid of the type-map for the selcction of- areas for construction.
of many perméﬁéftii water holes; the carrying capacity of the Park for the
ungula.tes would increase dramatically, (e possible benefit of thls )
could be that with an ingreased pOpula.tlm size of wildlife and with a
corresponsing- increasc of visibility due to the removal, of the danfeﬁ -
shrubs, the probability of an animal sighting by a tourist would increascs
The efféct this may have is to increasc the visitation of tourists to

Niger and the park with the resulting increased flow of chpltal into Niger
and the pa.rk. A'l:so, with this increased carry:_ng capacity and the resul-
ting mcrea.se in animal popula.tlm size,; it way_ become economlca.]ly fca.su-

pe.nsnrc protein source.,

A fmal pomt will be the ge.n.cral regula.ﬁm of a specﬁlc spcc1e§7popu-

lation size, There exist some species, such®as Roan Aritetope {ﬁ::ppotragus

equinus); and Korrugum (Damaliscus Korrngum) ; in the Park which have a
very low population lcvels; Once it I5 knovm what vegetation types that are
utilized for food and shelter by theze spe01es, it may be possible to con=
vert some vegetation tﬁ)es into these typés to provide an incentive for an
dncreas: of their population levels to protect these rarer species,

¢
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‘reversc effect; to reduce a population sizc because at their present

The regulacion of a specics population size can also be applicd for a
level, the animals arc destroying their habitat or the habitat of other
species that we decm as desirable to have in the park. A jood cxample
here would be the clephants which are destroying their own habitat and
that of the buffalo (Syncerus caffer) and waterbuck (Kobus cllipsiprym-~
nis), due to their excessively large population sizes :

n a underdeveloped couwntry, a major objective of such a park is to

promote tourism mid associatéd development, Here; @ vegetation type-
map is of extreme value in long range park management. planninge For

example, development of picnic facilities arc better located in a
vegetation type that is more asthetically pleasing, rather than at ay
random poimt in the parks Another possible usc of a type=map is giding
in the placement of roads through vegetation types that are utilized by
the animals to iuprove sightings by touristss This would increase
tourism to the park resulting in a higher flow of capital into RNigers
economy. This cm be well illustrated by the Zast African National

- Parks of Konya and Tanzania; These parks have been highly developed

for tourism; with the results that tourism supports 2 large percentige
of the econony of thesé countries, In generdi, a Vegetation type-map

can facilitatc a Scarch of possible areas for developments
EDUCATT QY _

I huve discusscd many uses for a vegetation typesmap in the mmagement
of the vegetation and wildlife of Park 7, But the greatest use of 2
type-map, wherc it is very formidable tool, is for usc in education;

A good map can present and reveal more information morc easily than

presenting the same information in text form about the vegetation of
a landscapes 4 vegetation map can also rcvedl more than just what the

vegetation types are and their areal distribution, but also provide
information on @ ‘

principles of plant commrmitics and ecosystems

1l

srinciples of plant commmity succession and climax
conmmities ’

- rolationship. vetween plant commmities and their

and informzticn about the physical environment (site
qualiity)
For Niger, 2 type=map would find great uge at Kolo and the University

for aiding with the cducation of Foresters, Sotanists, Agriculturists;
Geographers, cnd other people interested in the Natural Sciences for

the map would provide much information to these people about tiieir
own land, Any method that helps fac.litate ad improve the existing
teaching process, is important enough reason in itself for having a

purpose of existence; :

bl
-
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CONCLUSI QN :

Many good reasons were given tor the existence of & Vegctation type=iicp
of Park Y, for application in thc devclooment aid management of the parks
It is highly desirable to undertake the mentioned proposals; but it is

presently impossible because no_type=map of the Park presently existss

It is not accurately known exactly what kind of plant commumities that
exist, their distributiom, or the total area they occupy. Because of

this lack of informition, the optimim usg of the parks land and animals
arc not being utilizcd resulting in the loss of hadly necded reveiucs
which otherwise could be rcinvested in .the devclopment of Nigers cconomys
Segides these lost revepues, the people presently graduating from Nigers
schools are not being fully edusated about their ovm land and many impor-
tant principles of plant commmities anG their relationship to the cuviron-
ticht, Not only docsn!t a Vegetation type-map cxist for any land area in -

Niger; but none exist for the eatirc Sudan=tloodcd=-Savanna of Test Africa,
@nc can thereforc understand the importanse and necd for a vegetation
type~map of Park Y, and it is my intention to construct tids mape
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Since 1961 when the Peace Corps was created, more than B#;000 U.S. citizens have served

as Volunteers in developing countries, living and working among theé pecple of the Third

world as colle-gues_and_co-workers,

Today 6000 PCVs are involved in programs designed

to help strengthen local capacity to address such fundamental concerns as food _ ~
production, water supply, energy deVeloprmert, nutrition and health education and

reforestation.
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