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GRAPHIC GLECTION

(Filed in o scparate binder for each Grazing Block)

CONTFITS

Base map of Grazing Block - (showing vegetative types,
water cour: es, Lake Chad, main roads, main villages,
ete, From LCEC November 1974 Edition).

Overlsy - Existing wells and river water courses in dry
geason - {other than Lake Chad shoreline)

Bxisting village locations (by larger end smaller size class).

Grazing éystem pasture design (with pasture numkrers and
beginning stocking guideline).

Crazing system treatment sequence (by seasons far years 1
through 12)

Range improvements preposed

(Management marks, revegetatian, water develepment guide
for dry season pastures. Final decisien for need,
location and design for each range impravement is te

be confirmed by cn-site surveys coordinated with the
current requirements of the grazing system plan.)

Crazing treatment legend w/beginning guideline stocking and
practice swmary.



sertewel Project zivea laned ca and dirccted to the Tollowing Tasks:

1, A swmarization cf (evtl'n previoucly prepared surveys of
the rarge ond crcpland ccosystams in the Assnle-Gerbewel Project
area. Thesc includcd Yoll egrostelcgicol and scecio-econcmic
studies prerarcd through the Like Chad Boasin Comaission ty ors.
A. Gaston anl 5.7. Reyeo respestively, plus material from
miscellanccus other sources.*

the vi:lidity and aprlication of the

‘2. Brief fiecld checks of
2 for planning,

&.
informaticn nade availabl

3. Frcparation of a Range Develo:ment and Grazing System Plan,
This plan is based on the btest infcrmation made obtainable in the
time frome., It is tzilorel to meet the constraints of the total
environn.ent so far as therce can be identified at this time and

designed for opiimum benciitc for th2 peorle durirg both the short
and the long term,

4, Prevaration of this draft report which includes reasons for
the grazing syctea recnumilde.

A. Team Ccrresition

This study cnd regort is prezcred by a team conposed of one Agri-
cultural “rngineer znd one Range anag:-ment Snhecialist, hoth
assigned through persor~l cervices contractl.

B. Timefreme cind Ficld Coverarn?

The work was perfoimed belueea Octover 7 and December 13, 1975
during which time field t-avel in the project area included Fort
"Foureau, Maltam, Araie, L.udz KouGu, : z:aci ..ada, Tilde Goulfey,

Kobo Kabir, Telde znd Scllie, Comzroon enl vicinities, and N';jamena,
Ponbelele, Zjermcy, Tom i2vfroin, Avraki, Karal 21 Greger, Tourba,

Al Mekora and Am Guilfel cnd vicinitics, in Chad. Yaounde, Waza,
Mora and Mcrrcusn, Coccross vwere ££29 vicii:d to contect key project
personnel. Flood waters prevented trovel to scome eareas in both
Cameroon and Chad.

# See list of references.
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C. Project Stntus and wanarenent Situation

Water development, animal health aend tsetse fly control has
already becn undertoken in the project arca. '

About 25 wells have Yecen recently corpleted (19 on the Assnle
sector and 6 cn the Serdeuel sector). More than 35,000 calves
were treated for interral parasites in 1974 and 1975. 1Tke vacci-
nation pregran has covered avout 220,000 head of cattle and the
tsetse fly control wrogram is mostly corpicted and on a maintenance
basis. Progress in establishirg certain infrastructure and in
other items relating to the above, including relating with live-
stock owner groups and individuals, has also taken place.

No range managerment plans for carrying out adequate livestock
grazing sysiems on the project erea Lave been designed or imple-
mented. Grazing practices are mostly farm-related and are
traditicnal yearlong continucus selective graziing with no planned
livestock population control, FRernge resource degradation from
past and currcnt livestcc: grezing is obvicus, '

The fstrolozical Study corpleted by dr. A. Gaston and Lhe Socio-
economic Study ccmriected ty Lr. S.P. Reyna bcth conpleted in l97h,
provide a comprehensive inventory on the ecosystcm uron which
decisions in this rerort and Range Levelcpient arnd Grazing System
Plan are heavily tased,

D. Fornatl

The overall proposed Range Development and Crazing System Plan
is comprised of four Grazing Blocks in the Serbecwel Sector and
five Grazing Blocks in the Assele Sector. The location, shape,
size and design of the Grazirg Blocxs is based on information
provided bty the egrostological and socio-eccnomic studies ty
LCEC and by sector personnel regarding the existing patterns of
grazing, the livestock movements by wet and dry seasons and
existing locations of water and forage resources. '

The Plan is comprised of a Narrative section and a Graphic section,
The Narrative section is addressed to 211 of the Assale-Serbevel
Project area considered as one Grazing Unit and comprised of the
proposed 9 Grazing Blocks., A Grephic section is provided in a
separate binder for each of the nine Grazing Blocks.

A guideline mogel for a village farm and grazing system plan is
also attached. These Plans will neced to bte made for each villege
or groups of villages in the communities in each Grazing Block
and closely adjacent vicinities in adjoining Blocks gnd necessary
organization structure developed to accomplish this on the village
level in advance of final irplementation of Grazing Block Plans,
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I(I) Discuzsion and_ recommendations:

A. Nced for awarcncss of a dovnuard mvirenmentnl_ trend

- - — e —— —— = a—

The northeast corner ot the Ascale-Serbeouel project ara is now lecs
than 50 ¥ (30 miles) from the wert edee of over 2,000,000 hectares of
sand dunes intercyersed with relic and still deteriorating ranpgeland
segements wnich rerain. This is the present peint of progrecs and

the trade mark ol alinost completely destroyed "Sahara" rangeland. The
most damaginc impact Lo the remaining rangeland environment in this
low rainfall zcrne continues to Le made by livestock grazing.

B. Inutriticn continues to be kev constraint ‘o production and

The project has apparently had pfood success in livestock health and
pest control meesures. Livestock herds are now able to increase more
rapidly than in recent histlory. Tne ker limiting constraint for
increased or stabilized livestock production c£till continues to be
walputrition dre Lo the badly cdanzged and furtier deteriorating
livestock foraze hakitat on the renceland environrment..

n_must at this point_in time:

e T Ve 2t e -t e

C. Profession2l level direction in intesrated ran_elend village
is

This condition can only bte adequately challenged and met by improving
and stabilizingthe quality and quantity of the ranceland resource thru
an adequately integrated village and Qrazing Block-rangeland/cropland
Grazing System.

D. Grazing practices must accomcdate the forage _plant growth
pequirements:

Unless a comprehensive irrigation project is considered in #. is 400-
600 mm rainfall zone, ranreland improvement can ofly come by managing
the semi-sedentary villape and nufiad livestock in a manner that can

and will adequatoly meet the grouth requirements of the desirable
native forage plants. By crealing a favorable 8ituation for desi-
rable plant growth thru the maraging of livestock, the forage production
potential of this ranye can be restored and repulai-ily utilized to its
current potential. Stabilization of this range rocource is lonr over
due and will becore nore complex, costly and hirher risk as the range-~
land continues to deteriorate. The time pertod in . . this can be
shortencd by also implementing "artificial® revecetlation projeets
together with the adequate Grezin« S'rten.  Houever if Lhe present
livestock ranaperent 1= not adequite to maimiain the desirable native
perennial rrasces and their potential. high production, which it ob-
viously cannot, then of cource it would be fruitless Lo attempt to pit
or deep furrou drill and cced these decirable prasses until livestock
management is adequate to sustain thewm.  Mirthermore the rangcland area
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is so imuonsc that livesctock munapement alone must in a
practical sense,reyenerate improved forage productzon on
the vast nnjority of the lard, if it is to be accomplished
at a recasonable time and cost.

E. The most_desirable prass 1;nts,cpn"mqnuchture their
food reserves for 1li k Torage onl: in_their creen leaves.

The only opportunity afforded the most desirable forage grasses to

recover f{rom prev10uo grazing impact is during the wet (crowinr)

season. That is the orly time that these pl"nt can nanufacture

and store their food. They can only make and store food thru their

green leaves wrnich have eccaped grazznb in the wet (growing) season.

Uhere all of the plants green leaves are cropped short by livestock

for several consecutive years, zhat plant end usually nillions of

others around it, grazed likewise, are .1literally starved to death.

After they are thus killed and deconposed, a voic is left in the

top soil "binder" and forage production, and the silt from the top

80il can start to blov and tecome a part of ihe dust storn with

the "llarmattan"., [‘his is one of the ccnmen range si.e deterioration

processes chargeable to livestoci grazing withouu adequate mznagement.

F. Some reguirerent for stabilityv and in
cropland E".o system.

roverent_of the Rangeland-

If livestock are to continue to graze in significant numbers on
the Assale-Cerlcouel ecosystem, then the plant growth requirenents
of the Rangeland-cropland Ecosystem must te mel by carrying out
an\adequate Crazing Systcm as a common accomplisiwent.

G. Ran g__g evelorrment and Grazing System plan is

- . P . R -l - e

this objective.

The plan is designed to reach the objective on the total project
area within the earliest reasonable time period. The tean believes
that period will be 10 years at the carliest.

H. Pilot project characteristics.

This projcct is a pioneer in fully challenging the imposing range
management responsibility in this "Sahel-Sudan” "lower rainfall"
zone. The Grazing Srsten is desirned Lo meet the several
fornidable conulraints-ithile providing for incrcaszed and stabilized
off-take. The Lhrust of the projcct must therefore neccusarily be
one identified as a Rilol project



Utilize traditional orpanization to fullest evtient.

— et -

I.

Because of the culturul concents and practices comnon to the
Project area, ilhc pro,rus zusi be directed to fully utilize the
traditional orzanizations to apply meaningful ran,e and cropland
extension..

J. Top_ gq.ality ertension at all levels.

The theme must direct emphasis to icentifying, relating with and”
improving orzanization and extension at all acministrative levels
in quality and quantily required to bring alout understanding and

commitment to applied semi-arid range ecology, in depth.

K. Certain understanding in denth must preceed development.

.

The short and lon~ term goals of the program to start upward
range site coniition trerd on these rangelandc, includes Ciret
gaining the understanding ard cooperation required at especially
decision-zaking levels to meaningfully implenent and maintain the
Grazing Systen.

It is recorzended that the Ranre Development and Crazing Systenm
Plan be inplezented provided mutual awarencss of tie noed for
professional level range managerent is understood. Some points
of this understarnding include

1. That stability of the investment in Ranreland cevelopnent
in the project area is denondant primarily on the enhan-
cement and stability of the Rangeland Ecosystem upon which
all of the enterprise is dependant.

2. That stability of thesec Ecosystens vith increcased and
continuing crazing use is, in addition to meeting the
guideline stocking by issuing permits, dependant on
carrying out the long term grazing schecules which
include regular deferment and rest periods as a key
ingredient in the Grazing Systea.

3. That maintaininn long tera stability of this fragile
range environient with optimua and stable livestock
production consiztentuith othier uses of Lhe ran;:e and
cropland is a resyonnibility of the Range Manarcment
Divicion or the Linistlry.



4. That n high leve 1 of tewm interaction i rmance be

10,

maintainced tetween the lake Chad Vasin Comnigsion,

US/ialD and other donors to carry ut the Grazing Svatem
Flan. This rhould inzlude participatin: in ronitori.-~

and inspections to help inrure that cracing schedules

arc carricd out; and that group-problesm-reolving technique-
training be main*tained as a repular part of the inter-tean
action,

That the key action and meacure of prosrecs will be to
adequately carry out an iniegratec Ran::eland -cropland
Grazing S:rstem on the land, thr ‘he peovle, for the
first 12 year period- and then repcating the process enly
as modified by a rarn-e site and livestoc': nroduction
evaluation"éepth,at that point in tine.

That a top quality shert ~nd ¢ ntinued leng term seminar
type training prorran Le orovided and coordinated thra

< - .
joint donor effurt and evrertice; anc that these seminars
and other ton qaiit- trainin mcdia be directed firet
toward crecting awarercse of the nead of strong yivisicus

(3] . . \

of Ranre .ararement. ctalfed ae quictly ar possible w hirhly
trained and evperiencec profesaiocnal level Tange ianagerc.

That the difficult; of Jeveloping adequately traine¢ abd
eéxperzenced top and wmicdle ranarenent re-'ple mar be the

most difficult and nececsar: tack ab the outzet; because
actual resiponce of the herders to adequatelyr carry out the
Grazing Systen will te almost vli-~11y dependent unon the
professional capability of top and nmicddle manacement people
workin;; in Loth the short and long term with Range Association
leaders on the land.

That avareness of the nced for highly traired and experienced
African pecople to meet this measure of capability, be demonstrated
thru providing prclezsional and sub-professional training in
Range Lanagerment;-leading to at least a Bichelors Degsree in

some uvnivercities in Yest Africa- and that training and
recruiting of candidetes be chiefly focused : n people freom
low-rainfall cattle producing zcnes, o backprounds.

That inventories of acjoining rarselands be cantinued and
decigncd and implemented inio Grazing Svstems as soon as
similarly effeoctive evtersion can Ye alzo direccted to thos
rangelands.,

Spueialist in plarnin: and iunlementin, Grazin Systems: on
semi-ard ranpelace Deonritens Yo added to the Cheni Liestion

staff.

That a strongly trained and evperienced Panye tamagenont.
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11. That the Fire 'anagement job be aprersively
challengel on tre Preject area and tlat in addition
to also ma'ntainine mara; caet lires for thal purpose
that they be further rmaintained in certain strategic
locations for fire conirol;in addition Lo developin?
an cffective fire wreventicn, preruppression and ruvprescion
progcran.  In additicen to other ng'g;ﬂlt iz recomnend that
B15,C0C be Jirccted annually to envh scctor for the above
tasks and including equirment and raterial.

M. This project will be difficult, So far as this team is avare there
are very few ii amy successful lon:-term livestoc™ enterprises imple-
mented in the "lower rainfall" Sahel-Sudan @ne in the project vicinity,
Becavse of e [crmicable ernvironmertal ard cultiral dfciplines apparent,
hovever, a successful demonciraticn of a Fanse Develernent and Graz ng
System in this zore can cvert a favoralble ‘mpact on the people and
rangeland envircnment perhaps for the firet t me. This can pretice rare
benefits fer <ue mumterc of pecple °n this project area., It
can aluso scrve as & pilol ae..onsiratllon area i¢roa very . reat n..ier of
people depencent o similar rangelan? in the fahel Sucdan zone. In the
continved ailscnce of acdequate Graczing Sysicsas, thie Rangeland Zcog'stem
with the qualit; of life °f the people wh: live and depend on it,will
continue to deteriorate.

Iz
]
(%]
=
r
e )
- &‘»
o
B3

N; If or when decision-makin, bodies for the Asrale- Serbeouel Prcjet
area request adcitional well censtiuction.fo. livestack use, ahead of
provisions for adeguate Hanre iianagement, the nced for greater c¢mprasis
on extension effo:i at that level, will continue to be docrmented.
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E. Sgccifics

A separalc oltern tive Rurge Devclopment and Grazing Systcm Plan
covering only the part of Grazing Block D lccated norih: of the
Chad-lireria road, is ales inciuded in a2 Grazing Blocii D Graphie
gection binder, Thiz iz e accommodate corparison of tlie present
proposcd plan with certain ccutcente evident in the Novomter 19,
1975 necting of livestock men and government leeders in Makari,
Some reprecentatives at that m2eting wiched to limit the cxtent
of the planning area of the Sertewel Sector to only that part
of the present Grazing RBloch D, norin of the Cnad-iiigeria recad.
Grazing Tlock D, as prcpesed, gererzlly coincides with the south
boundary <f the Resource arca I {’'north part of the Logone-Chari
Tepartment') as classified and magrped in the report titded
"Resource Inventory of lorth Canervon' prepared by the joint
USAID-FAC tean in 1975.

to
Following a briefing/the Lake Chad Za

sin Commission officers'
meeting in lN'Njemena, eon Decunter 5, 1

5, by ihe tecam meorkers,
tea rlan, tne responce
S
o

D

on the Lange Lovelcepsent and Grazing
appearcd to be supportive. o propc to adopt such &an
approach in range mann rz made the Chair., v action
was taken on these pro that time although there epracred

sis tc whe overall prarcsed plen design
or guidelires. There was discussion again on inclusion of
rarngelaend sout': of the Crad-lligeria rozd. The meeting was
advised by t:e team mercers that Grazing Eloci D (alternate),
which limits the Dleck area to that portion lccated rorth of the
Chad-Nigeriz road only, had also becn .included in the Plan for
further study of the option by the Ccmmissicn.

.

in
-
o
Nt e
J
A

4
v

In the planning process, the pasture nuntered W-2 of Grazing
Rlock A was designed to utilize the water surply provided by
the arosian well recently constructed at tiat lecatiorn, Like-
wise pasture number N-6 of Graring Bleock B was designed to
utilize a second artesian well alco recently censtructed at
that location by the Lake Chad Pasin Cermission cocperatively
with USAID. These two wells can be utilized to carry out the
Range leveloprent and Grazing System Plan designed for

thosc respective pastures ond Gracing Blociks. These wells will
not contribute to deterioration of the rangeland wvhen the grazing
system is implemented and carried cut es rlonned.

F. Contacts

A number of representatives of the Lake Chad Basin Cormicsion,
FAC, UKDP/FAO and Chiad and Cemercon Govermments and USAID
Mission officers were et by the team members. A list of some
of the pecople contacted is attached,
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II. Description of the Grazine Unit

A. Locaticn: This unit cutends frem the ceuth shore of Lake
Chad scuthevly to Fotokal, Gouima, Farcha, Djermoy and Massaguet.

B. Size: It comprises approximately 999,370 hectares (approxi-
mately 2,4€8,5C0 acres) of which 193,5C0 hectares may be Innun-
dated by Lake Chad in some years but excludes approximately
105,000 hectares which is now above Laxe Chad shoreline at the
present water level and is available to livestock. The size of

the grazing unit is assumed to be the arproximate average area

of rangeland which will be available for grazing. This is

subject to correction as documentary information is made available.

C. Topographv and Soils:

The tepography 1is all relatively flat.

The two large soil type categories represented are ''sandy steppe-
like" and "temporary hydromorphic." The latter are "sandy to
sandy clay," and "alluv:al sandy silty" with subtypes which may
be alkaline.

The "Astrological Report' of Dr. A. Gaston (1974) and the
"Resource Inventory of North Cameroon" by the joint USAID-FAC
team (1975) provide detailed information on the topography,
vegetation and soils of the project area.



D. Climate:

The unit is situated in the "Sahel-Sudarl' area which is
characterized by a single rainy scason frea June to September,
It is situatred betueen k2O and €CO mm isohiyets. Sece page Sa.

E. Vepctaticn:

The preeent veretation varies from shrubly steppe with thorn-
bushes to moderately dense shrubvy sterpe 2ll characterized
by long term impacts of livestock grazing and cultivation and
mostly detcriorated to arrual grasses in "low fair" to "very
poor“ condition. There ere fav instance over 25,000 hectares

of stircnzly ercded clays. The {2ntin2l rlant community is

predoninantly a netural :cva:nah charn2terized by the percnnlulg

Androporon movmus, ond Hyyerrhinen Elnsclu‘¢ ad orrufa with

Setera T .11 toiuscrn, ot o iYis +<ype in a troad

gens2e 1is intoerposud Wil I .crized by more hydromor-

phic poterntizl lyges donminaice 5uc: percnnials &s orycs. sp.,
“ur a

Cynoc¥ . ;:—:}-‘-. ’Iz"'-* :.",4-_:--\ T 3 ohe YURIEL AR NSRS E R a R e by
Relics oi perennial s ) ; '

barriers wvhere they arc
during the groring s:o

rdi others,
s behiind ared
.

The present *tolel desinant annucl gracs specles p*ovide very
small anrd shallcw roct cysteas end thus dry up quickly follewing
the rainy scason. There is thus a sericus shortzge cof root
fibre to resist wind and water erosion and thus hold the top
goil in place. There is alse a <imirnisihang surply cof nutrients
in the challew top soil ne Jonger feriilized by decp and
extensive root systems of perennial plants, For this and other
reasons therc is a cericus shortoge of nutrient contenu in the
forage from annual grucs rients in the dyy scason, Livestock
are thus move heavily <.pond:nt con brouwse from trees ond shrubs
during the dry seaczon c¢cn hese poor cordition rerges than would
be the casc on good oi foir condition ranceland.

In his astrological regert Dr. Gasten provides a great deal of
information on nutricnts to Le found in grasses and browse in
the projecct erea and its significance to livestock production.
There it zlso & weallh of iniormeticn on the character and
annual fora;se production(dry wveicrnt)on the many types found in
the A. cale-Serbewal zene and how it way be applied in arriving
at grazing copacity

The methods appoar Lc be coasislent and quantity data from that
report is utilizez ac a basis for beginning quideline stociiing
in the grozing cystew propos=d in this report,
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RAINFALL RECORD @ akary/Camercon (monthly for 7 vears and averages)

. - Total
) .41t . : . . . '
Aprlll.?ay kgune July ?ugu:t | Sept. : Oct. |llov. Dec.LJanj Feb.jihrchj Wl Inches
--r'\{—. e - ,.-.. .—-. -_—— e — . e e — = - - - D .'—- < - - ———— . - - ———
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1576 0 !15.7] o0 | 8| 117.z | 305.3] o [{9.8) 0 jOo jC 10O 52z.2  20.53
(26 gaye) | oo SSUUS PR SO SRS SRR SN SHN S
1071 o | 861 0  45.41% 141.C 41.8 0 0 0 0 0 0 312.9 12,55
(<" _cav : “._+ A 1 _.4L L ___ . .
BEEL c V=1.cl 30.5: 21,170 102.5 1 55.0 0 o{to |e lo ¢ | ”¥.Cc a3
12 caxr) . ‘. . Lo = - e —_—
1572 = ol1s.5| 3¢.51 B.C1 1905 | 106.6} 7.0} G | O |C O 9 LIBY  yq.(L
{'{ rl_’...'c-\ N !‘ l _i ; — ' -
: R - - ' e . (o 34 )
oy 0 " 5.5 | 1C.0 12870 1(C.G 39.0 ] 17.0} C c 0 c o 35.7  15.18
L-A"_.dﬁ'-'r) — : . —y e b__
1975 o ! o 37400040 0€0.7  BT5 ¢c 1o |90 |o|o o | 0.0 8.1
(3 aye). ! S R, },._..- I . R P
Total 2.0]105.7% 175.2 587.¢0 9901 19727 /.0 9.8 0 [0 | O 0 2771.77
T e T o
7 yroo 2o | 24,71 25.00 84,00 17w 111005 t2.4 | 12lo jo o |0 391.6 . 15.42
io. low. | 0.0 0.0 0.0] 21.1. 103.5 ‘ 3.¢C  0.C | 0.G | 1(3.C €L
(7. 5r8) o e dom g - . - ; )
i \ Rainfall Reeord M?DJA;.Z'A (monthlv and annual Averaze for 41 sears)
— ‘ ;' - T ' )
g2 b 313 carps7aiacsa | ese 19.0 =] - I e2s5.5
ik — : o . . : —
. T L Fainfali Beeord SZRJALEIM 1973 (vpar ofkgrostolosical Study) .
;1.9 15.3! 18.7159.3 ] 11(.8 !100.5 l oo jo |o Lo l 0 | 0 | 32.5%

.# Couparison chows 1973 as vear of lcwect rainfall in i’Djamena (about 50 7 of 41 year averares)

. while in same year lakari experienced above 1 year average amount of rainfall. This indicates
typical low-zatnfall sub-Sahara "spotty" rainfall volume pattern rather than predicable volume
of precipitation from seasonal storms.


http:AprlJ,.ay

A discussion of vegetation and rmange manarement. concepts

dirccted to Porth Cameroon rangelands (:neladine the Serteoucl
sector) is presented in tle paper titled "Hesource Inventory of
North Cameroon" b the joini UTAID-FAC Team (sre list of refe-
rences). Decause that repoart covers the views by this tean,we
arc quoting cxcerpis on these topies from that report as a part
of the Appeydiv of ithis report in crder to avoid dunlication

in writing this phase. It is surgested that these evcerpts te
read at this ncin% in this report to meintain continuity of vieus
on this subject before preceding farther in reading this rcrort.

III. Objertives

A. Genera? The besic otjective of this Range Development and
Grazing Sysicin Tlan is to provide o pilol Pan.c Developuent and
Grazin:z Syctea Dlan ic Lo implemented on & Nianel.-§udan" nonndic
~ni rela‘cd ecocrsten’ to improve and
nd quentity of the ccorsysiem’s tenelits

for the people,

Caining particinant cemmitnment to this need and process thru
their direct invelvemert in iis successful operation mist re 2
vital part of the objective. This menns that the key operation’s
objective, £t the ouicet, places highest prierity on approprinte
gnd timel:r evtension elfort at all levels with cmphacis on the
Project’s pilot dimension.

Because of programs already initiated in earlier project
activity the objective must include, as a minimum, the
implementaticn of a Grazing System that will not furtler
degradatc the fragile rarpgeland ccosystems which characterize
this low rainfall zone. This will mean maintainirg satisfac-
tory forage production or 21l arcer beling developed and to
jmprove and maintain producticn on arcas .n close prezinity
to water to stop the doward range cordition trerd which nov
especially characterizes the 1ard in close proxinity to all
natural and develored water peints observed.  This car only
be broughit about by increacing and maintaining the vigor,
density, composition and {soage production of plants on these
lands by carrying outl arzguate "razing Systcms.*

* Fool notc

A Grazing &ston is defined in the 197/ edition of the "A
Glossary of terns used in Rance Hanapement! published by the
gocicty for iance banagement ase M4 specialization of Grening
manaperent whick delines systenatieally reoccuring periods of
grazing and defoerment for two or rmore pasturces or manaponent
unita,
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B. lMethods.
Methods will cencist of firgt implerentive ox'encion,and orpanization

development action,while correlatine he village aceievltural
enterprise with the potential of the widjrcont rangelends suitable
for the villaze livestock in 2 sustainable Grazing System. The
next step will be correlating this need with the Graz ng Svsten
prescrited for the Grazin: Block. This will cventunlly consist
of distrituting livestock to cerlzin parts of the Grazine Block
in proper senson so that the livestock can make optinua gains

and so that key desirable forage plants, after being grazed on
schedulc, can regain their full vigor before being grazed again.
The various parts of the Grazing Rlock nre arranged into linpa-
gement units which will be called pacturcs. These will need to
be located orn the ground ‘hru the Association and must be markcd
on the land by 2 read or vehicle track or paint or post line ani
maintaincd =0 that the marbed line enn bo ruencily identificd v
herders. Aftcr the ccsentizl facilitics for nanagerent, including
adequate organization =and cxiencion,ic developcd at all adizinis-
trative levcls, 2nd the herding cchedule ané scjuence within the
marked and desigrnated pasturcs in a yrazing Block, Plan, is
clearly understood by leaders =nd agrecd to, then water ean be
developed to more effecicntly utilise the forage. Thereafter

the systcn for a Grazing Block can he implcnented. Most livestock
owners will likely herd their livestock fir#t within schedules in
the village @razing Srston end acriculturc plan in the carly wet
season. [Each will reed to mcet itt responsibility within the
overall Grazing Bleck Man thru followinz the schedvle ‘o be
provided by the village community Rarge Ass cintion working with
the Grazing Block ianager. Every effort will nced Lo be made to
carry out the practices in accord with the neonle’s culture, vhile
maintaining essential control of livestock moves to defer grezing
on certain pastures, ard ycarlong rest from crnzing on others as
designated in the grazing schedule. The Grazinz Block Panarer
working- with the community .nd village Rrnire Ascociation in the
Grnzing Block, will be expneted to modify plans to neet cmerrency
weather condition. Variances from the rerular schedules will be
expected to te held ‘o a very minimum. The scheduled deferments
and rest periods desienated for speéifis pastures will nced to be
followed by 211, or the system will not providc the benefils intended.

Iv. Presert. oppration_and_efhnic metheds
A. The traditional herdering patiern
Cattle are presently herded close to the villages(which are

scattored ovor the wntire ,razing unit - sec graphic section
overley N 3) during the wet season.  Tho villajges that herd
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1jvestoch (“otnto villare: usually de not) are usually situated on

or adjacent <o crneried rangeland solls, “n thic thev noually lave
sire wet reason erazing and water which may e rulfficient to canm
their stoch durin: the & months vericd of Lin avern, ¢ wel ceagen.
Trey are usuall shert on {ora e aw. unter for Lo averate T e,
Mg monilhis! dry scasor neviod and are ohlioed to eitt o develore tater
and harvect and ctore fora:e fors Lhe dre rens noor v ranshune (move
their cattle and usuall their villure to wherc is yater and seine
forare dur.nm the ¢rv scason).

The livestock ir cencrallv accomranicd v a herder when it is ot nf
the villawe. Cows are herded hacl each cav for milkin- and feed'n;
small ca'ves (vhich are held in or clove to iha villare) and for
protection arairst liec or theft. Thev are veunlly nenned in a rouce
durinz the heat of the dav ard are he-ded t’?ﬁ?ﬁgsaﬁﬁtside the villa,e
late in the da- and earlv mo.in7. Tivestonk ocher ihan adult catlile
tend to Lo hended closer to tie villape and in meve irvesmlas patierns.

During the dry seaz n livesicch crazing is-ncuaily limited to within a
radius of iC .22 kas of lake Lrad or the Chari, =1 heodd, and Zoriscvel
River s urcer, cucept vhere du- wells evinu. {(locaticn of enict’n weils
ard other waler o urces in éryv sein~n is sheur oo Graphic Scction overlay
Ne 2). 'uch of the ranzelund jralutoed in the Cracine Zwotem is londad

arca and urusahle durin; the wet searcen. Zubstantial numters of livesiock
(the total rumiter cf which mar vary corisicerably éachryear “with the
fiemporarv" ranreland area roriedically macde avaitatle for sracin, or
inundated Ly lakc \had} weranshose Lo the "faeres" zone (sitvarted sauth
of the “lhad-Lirer a road) which ir mostly [le-ded durin. the webl seastn
but uced by livest-ck from several sourcer durin ; the dr scasoun.

B. lLivestock
1. Ceneral

Detailed reports 'm livestock and the production for the frsate- Jecbewel
Pr.ject arca is derceited in several reports included in the attached iist
of references.

In sumaary, the livestock consist of cattle, shcep, srats, d nieys and
h~rees and an occac'onal camel.

Over 9C% of the cattle are Choa fshortha.n) “ebu hreed of fair qual-ty,
The remainder ~f the eattle are mortly c.ashred furi- zebu and kot
(red longhorn) brecd.

Sheep are mostl: Choa Arals breed with a fow Fulbhe. There are nn inlterme
diate strain between the "lonr leed” desert sheep and the sheet lesed
varicty cormon t the hiph rainfall zone. A1l are hair sheep.  Goat
breeds arc not specifically ident Tied. fome desert tyvpe aheen("Arab and
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"Zoihawa®) ane poats, cross the area to mariel from Uipger and Chad.
2. Tropical Povine Unit

The bovine aniral adzpted b Dr., Caston for hic ciudy and capacity
projections is described ar an adult bovine of 259 Yo live wei-ht
represented by the term ULB.T. (Tropical Bovine Unit). For planning
purpose here otker anirals have heen related to "UBTM as follows

1 UBT = 1 cattle
1o = 7 sheep
1 n = 7 goats
1 0 = 1 donkey
1 » = .7 horses

3. Calf crop and off-take

Some pest conirol ans veterinary services had Lern evtendes to the

grazing unit during the earl- “(0’s, additien2l Tee-tre 1+ nro;rams

and veterinar: zervices provided taru the carly prozraa effort haz further
improved the he=lth and the vigor of the anirmals c£o that hy 1972 the herd
compostion war cicnificantl: innroved and the mortality lecsered. Reporis
indicate that during the periocd 1971 thru 1975 the cattle nuszbers inereases
in the Serbeouel scctor by 14,4 7, foats increased €8,9 T and sheep
increased 8C,8 °,

With adequate ranagezent of the rangelands in addition to imeacures rrovided
to the livestock, it is estimated that the annual off-take of the anirals
can increase {rca 7 & to 14-15 7, It is also erpected that calf martality
will be reduced f{rom 40/50 7 to 25 7. Calving rates are eyvpected to
increase from 49 7 to €O/C5 < per year. Animals will mature in 3-/ vears
rather than ( vears as at present. Calf crops of atout 55 7 have been
reported for 1974 and 1975 as compared with 40 * at projects start. All

of these livestock gains,and in fact even the feu Lenefits that could be
realized in the pre-assistance period,are all dependant on a stabilized
ferage supply. 11 animal £alns will deteriorate with the deteriorating
rangeland and te mostlr lest vithin a relatively short period;-unleces
Grazin: Systams are inplemented vhich can and will stabilize the forape
supply of the ran~e recource. Grazing Systems must le cesirned ard carried
out in both the short and lons term that will incromse instead of deareare
the Ranpeland Erocystem benefiis.

4. Iivestock census

It is estimated thal over 118,000 head of cattle, 75,000 head of sheep
and poats and 3 thourand head of donkeys and Liorces eraze on Lhe “erlewel
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sector. A total of approvimetely 4,000 heud of cattle pluc slirhtly
over 20,000 nits of sheen andspoats, donkeys and horses in about the
above proportioun are cetimated to prerently srare in the Ascale nevtor,.
Approximately 30,070 head of ‘i cattle crazin:, the Assale seclor are
ouncd by totally nroradic people from farther cast and nordi.  Theve

graze on the cector only Curiug the dry season. They ther occupy most

of the immcdiate lake Chad shoreline and vicinities.

The cattle herd manaced by a single herder will vary in size mostly from
about 50 up to 15C in wel scasen and from 50 to 3C head in the dry scason.
It is estimated that the averajice cattle grazed by an individual oune:r is
about 13 herd of cattle plus come sheep and goats andipossibly a very few
donkeys and sometimes a horse.

V. Ranre_condition apd_trernd

-a. e

The conc.tion of rangeland as inventeried by the De. AL Gaston Jtudw anc

as verified by [ield checks s 1adly cdeterioruied ercept in rone o7 the
"Yaeres" zonc. All of ihe ¢razini unit iz considercs in low Tais to very
poor conditio. evcept those relatively small areas limiied to sirictly

dry seasen grazing by recular deep flooding and lou depression sceps. On
such sites the des.rable perecnnial frasces are thus deferred from razing
every craz.ng ceason and nave thus maintained rore vigor, density ard
higher fora;e production secauce livestock carnot (raze the plants until
the water recedes. ‘'any ol these re~ularely floaded siter have hiovever
also been detecrioratel lir ercessive tranplin; near the receling vater bodier.
This later appears to be caused by local ervcessive stocking vhere the relicr
of the most nuiriticus forage cpecles espacially attract eyceacive livestock
numbers under very competative conditions. Yative veretation on som@?ﬁﬁfio-
dically floodcd,are also derleted or completely Ceruded by c:ltivation.
Areas which arc in the immediale racius of wells and mort ville e vicinities
consictently show cxtensive tranpling darage; in addition_te batly depleted

specics composition, density, ground cover ana aulch requirementcs

2. Forage production:

One of the key criteria for documenting range health isevaluated from
measurements of scasonal production of liventock feed in terns of Fp per
hectore {(drv uoight) lased on measurements shoun in Dr. A. OGaaton’s 1974
Arrostologsical teport. The measure of comdition i based on the conaition
and profuction comprored vitlh fhat for which the land i eapable of nroducine
(i.e. the potentinl under aenuate manacerent).  Indieators of very noar,
poor and low-fair condition ran,.e and downward condition trond is docunented
by the total abnence of or very low vipor ol key desiralle grass specics,
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Su:rrcary of Hectares of Rangeland and Indicated Average present “TROPICAL BOVINE UNIT" Cazacity,

(also shews Separation of areas periodically inundated

. by Grazine 'leocks

by Lake Chad, by seasconal flooding, an

-
.-

in fallow)

D Aitern.only

(139950)

Total Indicated Indicated ) Area Subject
2lock: Hectares Maximum % of Ha. per ¢ rericdic in-
in Zlock Unite present unit max. | undation by .
Capacity herd capacity | Lake Chad and (Hectares) i (Units G.C.)
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TELEETpSITIIDEEES AL ¢cn Tyre lap of z0e 2, 4o
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L= 7500 £7C0 liov.1974 4,000 (270)
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2leTratl. ;‘ oS
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':f;':.'.‘;. v/ ﬁ’ i :'E
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- ) ‘1A
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Summary of Hectares of Rangeland and Indicated Averare ...

area subjcct to periodic
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e cvn] |SER" on Tyope liap (Nov.1974) Lake Chad (H, L | occupied by crnps at given
Ty 7ut in a lower elevation and "F" Type tire.
fsegtell.s |scre closer to the Lake and Series
. ~cre cutiect to inundation. 2 ¥ i —
et} 7ris vectly available for 24009 (2209) ci, B0 ey v
Froazing in 1975 but not in- 2,750 R0
—‘ ~1ueed as basis for average Saaeh PR
- canacity. Toa 70 NS
NN Q‘G_:t-c)) (2, o)
Tal o
RIS | 24,000 (2300) 165,050 75,175
e i v/ .
hf"tllﬁl‘t“." 78,350 (66,000)
Iy SCEEUT
o 21000 (47€0) 2,605 1,500
i 4,925 175
S 9,525 12,975
i 175 150
i 75 12,7C0
crmet Ceenla 21020 (4700) 22,125 27.4C0
Tl \:;nlf— Lite Chiad| " o Lo
Curhe el 105000 = ROTCLING 188,175 105,575
Terisot ouTen bl__jltyygtlz .
et availlable rangelanc 400
2, =leet D subjcot to higher i) (100 ’“75) (93: )
alternit. by periodie inundation
coly and thuc not ircluded !
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The "lropical Revine Unit! reqniprenont for 105 duyn wet ceason
grazing was averaged av 1,500 Fg dry Weipht per heetarc,

The Tropical Bovine Unit requirenent for 200 dayr dry seauson
grazink was averaged at 4,500, @ per hectare, This lutter
included an estimated 20 7 lozu allowenve for fires, spot drourhin,
wind carry, breahsgc,sfizc and shrul cutiing and wildlife needs,

Becausc a very high percentage of the yrass forage is comprincd

of annual growth which is relatively frapile ané of low autrient
content during *he long dry scason, the teum iz inzlined to

assune that the Lezinning guideline stocking firures set footh

are more likely to te high rather than low, uncer the -razing

Systen designed. This is especially true if the average bovine unit
on the range developes thru the improvenent prograad into/hoasier
aniial requirin: a higher daily forage conasumption than new
calculated for the "Tropiczl Bovire Unit",

The runge inventory for the issale sectoy irndicates in theory
that some additionzl grazins cavaciiy may be asvailable there.
It rust be recalled hewever thaw there is "virtually no rangaland

o badly deteriorated fram e long
history of continucus cglective frazin and tha: the vigor anc
density of the key desirable grasses nil, The potential produc-
tion of forase and livestock on tiie sector can very likely te inproved
more rapidly Ly conservative stocking. It is therefore recozmended
that the stockinz te held tc the precent munters on +he Aasnle sector
thru EE first 3 to 6 years of fully icple:entating the Crazing
Systcm/%hereafter adjust the stockiig as is indicated.,

Control of stocking to within about 15 7 +- will need to be mandatory
under this Crazing System, HNatural nzontrols" will not be adequate.

Without positive numbers conirol the Qrazing System cannot te succeasful . A
. permit sysiem for authorizing nwitera of livestock to Le grazed annually

in addition to carrying out the grazing achedules for ceferment and

w

rest will Lo a prerequisire for success of thia Crazing Systet,

Beginning guideline stockinz for the total Grazing Blocks HO1 thru N°9
as shown in the summary table (pagel!d) is cuntlmated at 162,50, If
Grazing Block D {Alternute) is selected inntcad of D then the
beginning puideline stocking ia indlicated Lo ba 13., B0, Rel'erence
is made Lo factore dincusaed in the introduction pertaining to the
rouson for the altarnative plan for viraning Block D.

It must bo cnphacized thal theno arve puldeling projections, Actial
capacltics on the seni-arid ranreland w 11 to mostly depenlent on

how closely tha Grazing Hystem vequirement: tor deferrine and reating
pantures an sebeduled e enrvied oul with livertoak munbery matehing
guldeline figuren for bepinning trinln, 10 the eeheduled delernents
and reat achedunlen are not carrted oul, a further reduction ol at
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least 20-40 7 will ver: likely Le necessary to avoid a rapid dete-
rioration of i ranee as can te evpected rollewin- vater develop-
ment if selective season lon: rracinm was pernitled to continue.

If the schediled deferments and recus are carried out as indicated
in the plan, it will very likely ke peossible to increase the
stocking to scose degree uithin ten yearc aftor total implementation.
The grazing capacity in this seni-arid ran-e will always bLe
depandent upon the season by ceason weather conditions. The most
stable stecking: cuideline is tiwe one that will martch the stocking
capacitydcterhinéd thr actual evperien~e Tor the "average bad year".
By hold'nz to this stockin: —aideline the potential hisher rangelend
productXon can be restored :iore rapiily in the better than "averare
bad years" if tlie plan schedules are carricu out every year. In
addition the availavle grass-vizor reserves and forare available on
pastures othe:vise sereduled for yearlenz rest will bLe availuble to
prevent losses In Lhe worestl cdrought years.

Over or wnder stecliing will e currently identifled by the Sracins
Block maraper thra current monitoring of the reculis of ;ranins
impacts on the ranceland. lits major responsibility in this regard
will te to note why the over or under stoctinm at a given paint
occured and to zluars correct the situation by cuwvrent adjiustrent:
if he can., Overstiozliiing can be usually ifdentified prouptly if
excessive trampiinz is evisiehu ncar water holes or village, or
ard where livertock run chort of furzge or water before the en.l

of the schedulel 7razing rericd in a specilic pasture. uis
responsibility must alvars include prompt "(Collow-up" with the
herders to see that the schecrles are accormplished in a satis-
factory manner on the range.

If after 3-C yearc of carrying out the defer:ent and yearlon;
rest requirerents on the pastures decignated fop that treatment,
therc is evidence of continuins evcensive traanling, erpecinlly
near the wvater pointg,or if livesteck are consining ali of the
food or water in a pasture betore the scheduled time to erpand
grazing into another area in accord with the grazing schedule,
the stocking will likely hecd o be reduced in those specific
pactures.

If the Crazins System and bepinning stock'rye «nidelines are
carricd oul as scheduled for a sivevenr Yoo round" iy is likely
that the livestocel production Lenefits will inecrease thru
increasned off ialc of Lettor auirnlgamd inprovenent of Lhe range-
land ecosycten henlth.  The fanggcer will docwient ran e oive
condition and trend with nhoto rrid-nlod fransects to he reread
at no preater the Cive-vear intervel:s.



VII. ‘The Crazing Gpstcen:apnluing a Grazin, Coaden tailored i
the_environuent,

A suxiary of 5 me of the mort ¢ mmon v «lard ronet iond and

factors which smst Ve aceosoisted in imnlementiy e a Srazing

System on semi arid racceland vhieh ean stal (e and faprove

the forage and livest ¢ preduction, ie oullined on the chart

on the follouwin pare.

A. Grazing treatment and livectiock manarenent.

The heart of each Grazing Sysiem for each Crazine Rloc!: consists
of accomplichin- herding controls, the sciied *les for wiich are

to e provided Ly the Rarie Assacia!’ons werhinz with the res-
pective Block ianagers wiliii. the o or"l -~uitelinesofihe
Crazing Systen. The neasure of herdin; ¢ ntrol neceensary vill

be thal requiied te withiwld wrazin: cci ':;r §{oaib N T sl als (ol BT
until 'n or aitrut the defervent cate staled 'a the plan, and to
evclude livestock (otiter ilizn thoue ‘lnC?U'SCE farared in village
plans) from nactures to Le rested yearlons ar cchednled.

Bl
L}

The herding necessar: to mect the feforment rol.edules can be
acccmplished by the herders in simple expancion steps by

dates inlo Lle areas to be crazed Ly Lhe liveztock in a parti.-
cular sequence. The approyimaterdate for o -uL“er razine

inte additioral arcas will te pr vided in the razine sched low,
The herder must be clearly avare of his prazin: cchedule sv that
ke w:ll always know how to properl: carry ocut his part of the plan.

The instructions to herders vertaininz {~ Lhis, must alwa; s be
simplified ro workability by the Slec}tﬁhrﬂ'o:, vork:ing with the
Range Association thru itc ficld representatives and water altendants.
They must avoid confusing hercers with conflictling information by
being sure thal each tradiiionsl territlorial leacder of herders knows
clearly vhere livestoci can le crazed and Lie dates vien the livestock
are authorized to evpana into adeitional nac:ures. The plar= nust

be delivered in s .fficient time for the lcader of the .ércer ¢roups

to Reep pe. ple infoimed with ut haste and dirruotion.

Developing and maintainin;, orvanization ard communicat ‘on channels
s« that leadcrs of heprders will Le nronerely brieled at all & es is
as much a kev regnonsibi ity of Lhe Rl ek fapaier for e sucecns

as Is the herder?s,  In actual! meuctien Lie Grazing Syoten cadried
out on ar individial Crazin: Bloe” well be earried nu? as tucveus-
full:: as Lhe Crasing Moe vonm er acscenta, | The shorlscoqin: of
performance thereloce Qg an 1ikels do & chinr cable - e nanwer?’s
short-comin s in oryranization apd evtension e+pert #e as to anrone
else. lle must really relate and operate with Lhe livestoek ouners

as a sincere and notivaled leader of hisg pealeccion over the lom, term.

e e A —— ——— 4 —— 4 — - ———— . . S G
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The four stepe con'relling the area exvinsion dater of the Crasing

Svsten are’ as

folleve: (Tiere are o other ctupes. “hen the hepder

has accoapliched thw. e Bleps he has earried out hiscopart in the
Grazinpg Cyoten).

Step 1

Step 2

Step 3

Step 4

Graze livestock within the ipdtwidual villade
agriculture and Graz ny Cyvntem nlan Lo the ertent
the ecosystenm will nerit a wilanaed deferred
Grazing System within tae village vicinity, svitable
for grazing in the wel scason.

In the early wet ceazon (eterting about T-ne 75)
livestoc) over ard abuve the perinif.ted nmters able
to graze in abalancec plan in the v'lla:e vicinilyr
will bLe interratecd int~ Lie Grazin  Plock Grazin-
System. These 1ivcctock w+i11 thue sturt to graze

in the pastures uer'inatc” Cor ;rezin- in the "earl:
wet" sear:n (shom in dari sreen in the Giaphie
cection rart n€ 5) for Lthe aprrentistc yo2v, juct arc
soon after the rainy scason siarts a0 there ir en uch
green forage art water on those pactures to carry thc
livestoci.

Uhen (after about Auz. 2Cth) ilene livestock run sheit
of forare or water in the nearly wet'" pattiure where
they started grazing earlier, they may then expand
into those rasturas which have bLeen scheduled for
early deferment (colered li:at green on overlay n‘"

in the Graphic secticn) wiere water and forace are
planned tosbe available. At the same t'me, lcep the
livestock out of arcas scheduled fov rest vearlon;

(other thau on villaze vicinitiy areas sitaated within

the agriculture and Crazing Systen plar.).
After sbout Septemer 25th  erpand une inta the drr
scason pastures.

here livestock have adequately c noumed the foruve
or water in the wet seas'n nastures then the livestoce™
ma; cvpand the "drr ceanon! ~razin, areag (c lornd
yellov n lart n“ 5 of Crazin Coction) uhiere forac
and water arc planned L: be ava laole until the
followin: ' ne.

Ry Loldin;: his permiitor perteral Yivert et on mastwres
destfenaled for grmnive vntd Y eeeen von Lnes A i v ianed
pastures o ccheanlecTuhe plan, the hovder A carryin

oul his resnmsihility to createa fav.rable cituation

to pradvee mere and tetler Cote ¢ and red meat on a then
etabilized ranceland.  From this poinl on, tie herder has
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only to accoradate his anirains and the instructions whidh
may be forth cominy from the waterpoint custodians (sce
range improverment cection) and then “let things happen".
Range wite c nditions will theun tend to izprove with
time, because then "mature" (eccological recponse) "will
tepd te on the nerders side®.

Beyond these steps enplained above, the responcihility
of the livestrcx ouner is te worl with the water Boint
custodians end the {lcld reprecentatives of hiz Ranve
Association and to take ¢~od care of hir livestock.
This latter w11 mean keening the livestock in ;ood
gracs, pienty of wvater frec froa bad tic's, flies and
desease with a :uinimun of disturtance to otheiwice tra
diti-onal practices.

B. Grazirz Blochs are desi;ncd into "pacturez".

In the secuence of crazin treat:meiiz schiedhled for each of the
desigrated "pnsi““ow", at leact five of the sis partures are
scireduled L he prazed in the ﬂ"prnpr:n‘r seazorn cach year  Certain
areas wiicli ecast’ivie nil more than 17 € of the rarseland arca are
rested from erazing vearlons ea*‘ vear and arc ¢ 7ferent areas -um one
year to the next. Tn this way plapev-:or and eventralle soil condi-
tioninz and Aponnit: of dCleﬂ‘le forare rrosces is restored ou ecach
pasture. The arczs desiznated for yearlonr rect in the wet seas n
pastures arc rancatory lLecauce Lhere are ab:zolute’ casential teo the
restorali-n of tlose nastures  The ¢ry seas n paciures are saleculed
for rest once every sir vears. Decause defeciment i« afforced tieze
dry seacon pacturec every rear, this cclieduled rect is not nandsutor- .
Therefore if an emergency @id arise nuch ac if la'ie Chad floodnd Lo
its all-time ni. i chorelins, or catastrophic f'res ~ccur, or prolonged
critical .'drou; b, conditione occired, or to help abts rb the teuwporar~
damaving imrac's of ercess st-cing during a 2 rear stocking refnction
progra, it cruld and would be grazed Then the Jdrv ceason racture
wihidi ir schedule? for gearlon~ rest uncer normal cond:lions would

be grazed under a special cne rear authorization  That nasture weuld
be provided yearlon rest pr motl. at the encren.cecc’ end,

{

Pasture houndarice :a. be mar-ed in ar. manner that can be unmiztakahl
identif ed b the herdersc. A ﬁracor lacde track, han? cleurin-,
paiatin; on trees, or nocts can ie acceptavle £ r Fiven ¢ touu.tanrou.
The pasture lines raried on the overlss are intenced to follow
exintin, road: ané tracks in Lhat vicinity witich can be rerun and
mar<ed vhen necersar . In ot instances whiere 1:nes o not. folt-y
martc nov on the land it will Yo Neceseary o ovar's out aprreoabdble

i -caticns for pasture line: with local leaders and then mark the
ines.
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C. The Crazin;, fo:rula

The grazine. forrala prescribec for cach Grazing Rloek is
desi-red tc produce eptimum quality and. guantit  live:stock
growth gain recgonie on the sypecific ranze ¢ nditions as
invent. ricc by the A rostoln-ical Study. Tais ormula is
believed t. bte thc most approcrizie ¢ meet the cordlt.ons
descrived. Erperience pained thru actual fimplemertation may
sugcest a need for longer or simrier nericds of deferngl as
actual datcs of "peak of fl=uing™ time and "sced nmaturit
time for the severai des rable grasc cpecies are turller
documcnted. In an’ case tie srazine formula ap»l:cd, is
charged with a mandate to naintain pood foruzge Jragses waiere
the; cccur ncu, an well as Lo restore unward Liccrdc on poor
and fuir ¢ nc *.on ran es3. The rrazing treatient scued:les are
thus preseriled Lt lmprove ecos! coci dcalth ard thue Letter
forare an¢ livest-cik produsticrn imovrh toth the chort and
lons tem.

D. Graz'n, Bloc'. pasture paiterns and _raz’n {reatuent

The Grazin, ormula and Perinninc Stackinc Guidelinec are
provided in this plan fco each Graz:n: Nl.¢-. The CGraphic
section (overlays n%5 and n€1) showin: the scheduled cequence
for each snecilic Grazin: Dlock, is filed in 2 reparate
Graphic secticn binder f°r cach Crazing Bloc':.

E. Sequencc of _razin; treatmert ~checdule’ durin: thel'wet!
or_"rainy" season pnstures (in the village planrs and_in
the Grazing Block_Ilan) and the reason for_each.

The sequences for twelve consecutive years is as follows
(the treatment orcder of the pasture Lo be irazed may te
adjusted Ly the ianager and Ascociation to closely natch the

rainfall in pacturec and adjusted back to the repular schecdnle
the following ycar)

1st year start grazing in early wet season for livestock
production. : '

2nd year start gracing in carly wel ceacon for livestnck
production.

Jrd year pasture deferreed to about Augmant 20th (peak of
flowcring) tor "halfvigor! recovery on key deri-
rable forape prasses livestoek "walk-in seedin”
of key desirable species on late used part of
pasture plus livestock production.
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4th year Rest yearlong fer veretative litter accurulation
to mulch soil, for "full-vigor" recevery of adult
desirable grass plaats, plus protcction “of ceedlings,

5th year Grazing starting in carly wet secascn for livertoc
production.

éth year Crazing starting in early wet scason for livestoui
production.

7th year Deferment to "peak of flowering" (altout August 20th)
for "half-vigor" recovery, on key desirable forage
grasses, livestcck "wallk-in seeding" on late used part
of pasture plus livestock production.

8th year Deferment to "peal of fiowering" (about August 20th)
for "full-viger" recovery on xey desirable forage
grasses plus tenefits same as 7th year treatrent.

9th year Rest yearleng for veratative litter accumulation for
soil mulching, and for ceedling ectablishment of
desirable cpecies.

10th year Grazing ctarting in carly uet seascn for livesteck
production. .

11th year- Deferment to peak of flowering (atout Auguat 2Cth)
for “half-viger" recovery on key desirable fo:are
grasses, for livestock ™waik-in seeding" on late used
parts of pactares, plus livestock procuction.

12th year Deferment to peak of flowering (atout August 2Cth)
for "full-vigor® recovery plus other benefits of 11th
year treatment.

At the end of the 12th year repeat the grazing treatment sequence,
start with sear 1, then continue thru year 12 evcept as bay be
modified frcm current monitoring and evaluations.

F. Seguence of prazing on "dry" season pastures.

Five out of siv drv seasen pastures are to te grazed annually cstarting
after about September 25th (seed ripe time) for livest ck production,
plus providin: favorable situation f»r vigor and density recovery for
key desirable forage grasces. Tie treatment w11 als: optimize
1livestock "walk in seedinc" benefits.

One dry scason nasture of sir is scheduled for yearlong rest each
year in order that each dry scazon pasture can be provided year
long rest once every six ycars.

Thic trentment is to speed up restorations of key desirable grasses
and shruls thru permittine an accwsnlation of VvdotntionlliLtPP and
mulching for meoisture holdiny and fertility benetiis on presently.
compacted and/or litter: poor s'ils.
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The "dry" ccns n pactures desionated fep orect in an: one year
(one in cach of the S Grazing Floste), provicen an additional
very eccential recerve of feraje for cenorimeney une, in the
event it munl he viod periocically,

~

G. Grazing Sycten Shake<.down Perioas

lont lgr;e Grazing Oysteas and erpecially thore desiened for
low-reinfall areas require a ciakc~do'm pesiod for at kast five
vears beyonud the time the systen is fulls imnlerented.

least thri thic periodthat las the rexponsibil:i and author ot
make .orrect rueeping chanres if necesrary to sirefthen the sraten

as results of 'py]ezentatiﬂn ard rrazins inpacts are nonitored in

each pacture. TIteas that may call £-1 this ¢ ntimin~ top Ronee
lana;emen’ carabilil: mar include consolidalin: Cravin: Plegh e ang

the pastures widiin them o Nurilier evaluating a: & ghgusiing stouting,

Sew A ..t_

Range ianagenent e:rpertise must be proviced erel Grazing Block at.

H. rornitor n¢ the Crazins Syolem ancé controls:

A sample "Crazing Blochk Iucnectlon Thee™ Licl! 's ziulached which

lists ler itelis to “e insumected and f-oll:ived up on ‘n eacl pacture

of cach Craz'nc Bleek annually. This current nornitorigy and follow un
will be mardator:- if adequate contr-1 is ta ke maintained and bviously
calls for trained and experienced Rlocks ianagers operaling ac part

of the staff of the Ranve :anagczent Organization.

I. Thoto Grid Plot Transects for Doomentation

Range condition and trend measurements must be documented by the most
simple and understandable tool available. The Photo-Grid Flot Yransect
provides an effective mcans of mecting this necd and is recommended.

These control transects are proposcd to te cstablished at each of the
100 fenced contin 1 plots propoued for a like rumber ¢f pitting or deep
furrow Orill and seceding tracts described under "Revegetation l'roject.”
Similar contrcl transects are proposed within 1 km distance of the
highest producing well in two wet ceagon und Lwo dry ceason pantures
in each Crazin;- Block.

Reread ny® on Lhese transects is proposed at least at 5 vear intervels..
The Grazin:; Dloel lanaver should by all meaws participaie in establichin:
and rereadiny these wranscets se thal the monioring process and
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current cvaluation ¢ ritire te Le ar inte;ral puat of
the Graz ;. Block (oeccerbauthority ard recpone ' bility,
Thé tranceet centrols, docwnent, the lons tem results of
day to day field abresvation folow-up aaperv sion,
training and soluticnz tlat make up the Srasin, Block
Managers responsibilily.

J. Fenced control I'lots

Detalls pertaining to the desiin and location of these
is covered in the Reveretation roject Zection.
Positively controlled fenced Flois can provide 2 very
accurate docuwentation c! ranye recpensc ani productilon
tiat can be accumpeliziied wheve ang wien the Trazing
System is5 carried ont 2s prescrites.  Tlece 110ts
gwould Soroa ter luniresnl noet of the Conntns Blaedr
panagers current monicorine anld evalut len recspontibil’ty,
These Plotz can cnly rerfor thrir preper function if
the gatec -n the contrel lot fence cre orene! wien the
surroundin: rasture is avlhorized for use ant elosed
when pactafen are to te cdeferred or schieduled for
yearlon: re:t.
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VIII. Raneo Urvelormont

A. Strmctural:

v,

1. laenierornt Yarkg mhe purpose, design and lecatien
has becn dircuvced under "lethods". Costs of censtruc-
tien are hasc on owcrating exrerience with a meter
grader clictruction unit similar e that pPCyﬁJed,
operating ox seil and veteugtwve types. and labor
clearing and painting may coct legs ir certzin situations
but the cost armnlied includes Locati"g cosin which mar
increase th*aumh cemrlexitier in lecation ncrecment in
densely cultivated cemmunitizs., Itexiced aryproximate
cests 97 the construsticr. wiit ar
ment marke will nzed o be mninva
year intervels

—
T““V"“”. 1£00 nannre-

LSS ARG

iﬁad at three o fiv

2. Access wac: These are to provide access Jer beth th
well-Zioer-. and mointenonco ?td fer ru‘c*ﬂvﬁnt “~-w’~“
inspectinrg awd manacerent of the gra~ing oy
water points by bteth the U“”lhf Tlock manager and tThu
designated water cus*oa1~“b o; eacn vasture. For the
immediate future these "ways'" would need to pe traversed
by the well-dvilling and maintennnce unit ond subsecuent-
ly travelcd annually by 4%-vheel drive vehicle or moter-
cycle. These will also need to be maintained at 3-5 yez
intervels.

‘stem at the

Laels

3. Water HOVhanmcnt: Cenciderable water is already avail-
able 1n exl ving wells and from running and intermittent
rivers as well as Lae Chad in dry scason.

There is a need fer a substantial nuther of additiena
weils to pravide balanced watcr surply distribution in
each of tihe rlauncd managenent units. Water murt bo
available in cach passture se that waler and the oy r"rg;-
lands ncar water peints in deferred or rested tacturc

will not be usicd by livestoci except during the pcrlu
thesc pasturus arc schoduled fer gracing.

The criteria for detorrining water need for the Grazing
System with the abave disciplines were as fellows:

1. G liters por UBT unit poer day roguivesent.
i

2. Cement well yiold is based en aamal tractien
at 20 liters poer minute fov 12 heurs, ‘

3. Artesian vell av(rxrw yicld s catlmatcd at
5000 liters pov hicur. )

4. Jppraximately 9 hn opoaximam travel distance tn
water.
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Sumrary shcete showing cxisting water volume and additicnal
nee?e "y Grazing Blocks, by pastures, 1is attacﬁed. Locaticn
and nunber is shown on overlay #2 in the Craphic Secticn.

ction vary iu nurbter with a

ions all of which pertain to

¢ options and the nuaber and kind
option arc as follows:

Wells proposced for crustru
choicc of oune ol threce op
Grazing Block T cnly. The
of wells called for in e€a

(1) Total Assale-Serbeouecl Project area calls for con-
struction of 149 oement wells, 58 of which arc pro-
posed in regular Blenk D which ektends South of the
Chad-iizcria road inte the Yacres zone in part, to
an extreme scuth latitude at cone point north of
Neama t9 about latitude 11°&5°.

o( saidtA

(2) Total preject Arca sanc as ovtion 1 extendine
seutn across Chni-liigeria rond tc adout latitude
14°43' but censtructing a rotal of 93 cemcnt wells
in drr socasen pastures only prejoct wide, plus
11 artcsian wells 21l of which would be locat:d
south of the Chaé-iig:sria road in Rlock D and with
only 2 additional ccient wells in that 3lcck T.

(3) Total project area and specifically Rleck D (Alter-
nate) limited to arca liorth »f Chad-Wigeria road.
Total project area calls for o2 cement wells in dry
season pastures only.

An additional number of -wells are indicated to be needed
for the limited dry senson grazing which will be availaoble
in pastures designatec as wet scuson pasture. Theose wells
can providc additional livestocl watcr nceds neccezary to
more efficicntly utilize cropland aftver harvest tinse. This
total nced is chowu as 117 wells but it is Wnewn that much
of this indicatecd deficit of well water supply is provided
by rainfall in the wet sencon. A firm ectimate of the
amount an! leocation of livestock wnter necded for harvoe:st-
ing the miturcd cultivated creps (by rrazing) which arc
grovn in these prasturen mostlv otherwise ragcd in the wot
scasn, con prebably not be eown until the villagpe apri-
culturc ard Grazing Syctouw plomving io completed. M
construction of those welle Lo therefare dedereel te a
second phone viher o wore fivn entineto of necd will be n-
vailablc.

sector
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Continued on next page --
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o ThCFGCED WELLS SEEERLCUEL  Dec'tor
&
CESIIT WELLD ARTES LA WELLS CENMRIT WLL
. - e e eeen LT
SRy DLAGGH DY JEAZQOR WET SELSCH by
onit . Urit Unit oA ——
stocr |ne.| cizt Total Cost| Ho. Ccsg Tctal Cost No. Sat Tcta> Jcst
A 2] 1~oC0) € ,CCOo € £8CCO 455,000
i z " 2t ,ZCC 2 " 1C,700
c |2 " G4, 000 10 " £C,C00
I, sE " 52 GO0 20 " eI Ol
r D on-) .- - ' ~
¢ ‘;ér ¢ 17, ,000 11 156G,00C 595G ,CC0 ple AT 00
PR 7.4%,000 48 258 GOO +,C032,C204
S ot ylon 46,900 | 11 c,500 42 BEL 4,122,200
:_f_lg;,-:-_;.,_' - g _f
ocive 15 ! 4G,209 23 gL COT”
:(:.'.:V,,'::.'/; } ,, A1GZ O00 A TR N kol of o Lot
T_iitovm &= 17.’_,,‘(,.) 44 /‘C-,ucv PEAVFRSRSISE
* Troencoed as secend phase operation subjesct to substantial reducticn fcllcwing
cr.-zite surveys to v rade in viilage farm and grazing syster planning and/or
nzeds determed by initial 1mp1ementatlon.
+

Tnis total is to be reduced to dry season pasture water developrents ir first

rhase operation as qualiried in the above footnote.

Continued on next page --



PROPOCHD WEILD AUSATE Socton

CIEMENT WELLG CIENRT VELLD
Dry Season \ )

BLOCY |No. | Unit Cost| TOTAL Ccut] Io. dnit Coust TCTAL Cozt

E |29 | ¢12,000 | $348,000 | - —m —_—

F 9 " 108,000 | 15 | &12,CC0 $130,000
14 " 163,CO0 | 21 " 252,00C

H 11 " 132,000 | 4% ° 122,000

I 0 " 108,000 | 47 " 201,00

TOTAL: |72 $8¢4,CCO | €) 8825,000

**Praposed as second rhase operaticn sudject to aubctantial
Reduction Tellohwing On-site Surveys te be made in Villape

Farm and Gracine system planning and/or actunl necds deter-
mined by initial implenentation.

***This total is to be reduced to dry seaccen pasture water
develeprent in First phase of operatien as qualifiel in the
above footncte.

SIEA]
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B. Non-"tructural Dovelownnont

1. Rovematoting Frejeot for Accale-Serboeucl
Gracing Unit.

a. Pitting or doop Juresw drillivgy nnd cceding of keox
perennial Jrasses is preyosed in vrilet Lracts on bDofter
quality rarngelond scils whore vegetation, rance site micre -
climate nnd thus production is badly deterioratod to mestiy
Annual grasscs and cpetty vegetntive cover. Sceding arcas
are to be clearcd of larie trec grewth to couserve available
r twe . of water points existing

R
moisturc and lccated withi
or proposcd.

The proposc of the seeding in addition te contributing to
increasing and stadilizinc livestcek preducticon for the site
is to provide pilot experience in estahlishing and manaring
revegetative arcns on thecce and similar “corvsiems. The
seeded traxts wiil alse sirve ns bench narks for monitering
range rmanagencent perfornance and range rospeonce in the
Graziny Systenm.

These sceded tracts will provide certain evaluation centrels
and demonstrate that:

(1) De¢sirable high producing uativs perennial grasses
can thrive in the local nuksery and then on the
project pestures Hy carrying out the Grazing System.

(2) That the Qrazing Systern imnlomented is allowing
certain native percnnial gro species to thrive
and maintain high producticn eslthourh grazed in

proper season and stocking 5 years of six.

(3) That if extention and orcanizational effart can
induce thce coizsunitics to herd therc livestock in
accord with the Qrozing Plan so that the scedod
percnninls will be maintained, then the variety of
desirable percnnial snecics indifpenous to the range-
land would very likelv be rest~red ond maintained.

(4) Couvercely, if sufficient herding ond numbets contrel
effort ir nct fertheomingg ov the Oraring Block iuitial-
1y implenented and seeded, to maintain these native
scedud porenninls - Lhen the odds ot preachinge the eb-
Jeetive likely weuld be Mil or the U-hel=fudan vange-
lands at that weint in time. In thas ecnse more ¢lfoe-
tive cutensicn sud epgnnicaticn of =21 levils vould
need to prececd Curther g Jeve topsent or inplo-
mentation until the odds ror sdequats manapencnt
capability wvere favoraele.
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, Cost (atinaton:

Pittirg and sceding o dooy fuveow drilling:

20C0

l ) (3 ‘ o .)\ ~ \l\i\ﬂ-.';-.»«f - e
1‘.« \ H 1 Y K.I‘ MRS SN | -

100 pastures -t 40000 = $200,000.0C

.(to be pregrammed st rate ol appm: ximate-
ly 200 hicctores annu~ly in 10 ¢ 20 hee-

tarc

tracts i 70 additicontl rastures

starting fthe first yeﬁ" “1te A Grazing
Block is implemented).

(Frr equipment and housing sce detail cost surmary)

. Fence

1ired on control nlots cn

il
cach °;c¢1:4 irost. Encn

-,

LY

twc aijeirirg /% hes

on thi
clude

conctryustiong wi oo

) (ntrcl rlet will censist of
7 Tenesd fracts (50 mox S0 )
Lo COCh slcuod vrasit. woen trace will in-

L’\
doe of G ol .
goual :reea of secdaed zud unt ted ranmeland.
-~ ~

¢ pole
AcrOb;—fy-,c 24 midncint ithin.a 50 mrox 100 nm

totnl

Troot will preicet 1/ noctore for totnl onclosure

of livcstnck with 1o ntles. I.oc rou-ining 1/4 hectare

trnc

wil: To nreviced antos \J cach 5ide, to be opencd

and/cv clocsd te coincide witl, the grazivy treatnaonis
scheduvlod for throt posturc, TJc lﬂttcv 1/“ hectnre tiact
will be mrde 2veil-blie for livostock gracing only when
thot Grazing Rlock is authoriced for grozing and within

Deginning Tuidcline Steclking.

~

Cost estimates:

Fencing 100 contrel plots cn 100 tracts

1/% km at 2500.C0 = ¢ 8320 e
4 85,000.0C

[

@FOpening and closinm gates and main-
tainance of tract fences

5 P:r \"@
1 Truck
1 Land Rov*“

at 20C.00 ca on 129 tracts ¢ °20,000.00
10,000.00

5,030.00

£118,000.00

c. Eutnl ‘i ehine ard meintedaine ahef s enid o nlate ffar doctu-

menti

. - . . . M - g . . 0
[N RS S PN MR I N SR AT TN A AR VA A A RO IR Jenponsa o

sccdlrg projects:

2t

ranscets of 4 ea photb ~rid plots (sce attached de-
sign) to be cstablished nt odno cf ench scediyg tract:


http:5,030.00

1 trarscet in the /8 hict
. (2 nlets in scedeld il 2
sitc.)

sve "totnal crclocurs”
ot in unsceded rono

"3

1 transast in the /% Loctare plet with twe getes:
the latier piot Lo de mrde availotle for graninig
only in the Grnzing System. (2 plets in the '
sceded nnd 2 nloils in the unsecdad range site).

Estatlishing and rcading 2 trrnsccte on 100 cn tract nt

at 250.00 = £50,080.00
Rercading plots a2t end nf 5 year pcrioc = 55,003.C0
- d. 1 ruTsery opepaticn £ar §oyoars: Pitting nnd sceding trials
on cpnrexinntcly ¢ haciares of r"ﬁf‘l““4 renrCeSCniinyT
prinsinal woectative trres ond gnile to v oscoded.

The trinls would

ve P“*"ci*ully Jizcotrd To ~vpiisation oron
pitting disc ~nd deep furror drill coudrnment fer ceolding
scveral lcocins moeatly ustive morennicl fir-co cross srecics
known to bc the p..tontis “Jmlnr't %oy spe.izs in principal
soil types in the 4ACC-507 tm ruanfall =z.oac.

izer supp-rt and no rlougt

No irrigﬂtic: littie or ne i
tic ;1&st phasc of these

. Tex

“ing and secoding weuld Lo oinclud

triels.
Project Mannger countcrvart ~nd staflf(5 yrs) 372,000
Speeinl couipment tocls ond s.¢f 12,000
Fence 20 ha (1.3 ku ot 2,300 = 4,500) 4,500
2 caravans 20,000
1 Lend Rovor 5,000
1 storage and warchcusc and quertters 60,0C0
1 truck 10,000

——— . o> S————

1‘/486",,;
e. Total cost rovereintion rredoct simmmery:
Nursery (rounded) = 480,500 Hee6, 500

Pitting or dvep furmew drili + sceding 00,000
Fencing centrol tyects 118,000

Vo=
Sustodinn of sceding tirnets ana contrel’ %tntiov
plots | - 20,000

)
)

patablishing phevo prid e~nteol trmoeets 50,000 o
Rercoding e boyones 0,00 Jadditior

£ty nuruery.


http:irclu.dc
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Total revegetation jroject cost = £069,000

2. Eastallichirs snd readin - shote--rid e~ndition and
Trord QCoL wninry “lots on oy ey vty o,

Esteoblish 7 tronsect of & ca. phote gr
attached) on ~vorase coudition range sit
highest producing water peint (er vi mo cdge in which it
is located) irn two wet scrson and tye dry seascn pastures
in each Grazing Blocii. This documentation 13 2 necessory
part of the monagement monitoring job.

o owithin 1/2 o of

")

locks = 36 cea. nt 250.C0 = §5,000.C0

sth | 10,020.C0

tJ

4 eca. on 9 Crazing

KN < - -~ A . . 4
Kercadinz those nlcts -2 end of

TOTAL 416,800.00
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Prnjoect Cost dct~il

(Background itemiznticn in adiitien te thnt
showm nT "2lannoed Range Imerovorcnts - Coste
Sunnary" '

Contract Seminars

40 ez seninnrs - TOF QUALITY O "LANGUACE O' TIE RAIGE-
LAND" :

such as prescnted by Dr. A.L. Heoomoy

4 ez (1-wk dura ation) TER YEAR TOR 10 YRWA.

@ 10,0C0 400,000

Participant Treoinin-<

10 students from Cattle Tuiture Heritniw in levw r2inl-il
arcas for eventual tloci mounZers and ronge managonant
division. :
ea & YL, R's UNIVEREIZY ARDCAD Z 4C. 000
1 YEAR AGENCY EARTICITAZICH ASROAL & 10,0C2
TOTAL = 500,008

Overhend Persornc

1 Range Adviser-llighly exnrcrienced in application
of similnarv grn ing systoms in seni-arid range

10 years - & €0, 030 600,000
1 counterpart 10 years € 20}000 200,000
2 sector chicfs " " @ 100,000 1,000,000
9 block managers 5 yrs & 90,000 40,000
4 drivers sud mechanics € 8,000 (12yrs) 80,02C
50 water custodians 5 yrs €50,000 250,000
2,580,00C

4 pickup trucks jeen Flﬂulﬂbor or
landrover 0 5,000.- 20, oo
& motor cycloes fov'block m?tﬁmors‘? 4,00C H,000
50 bicycles & 80 o 'f,_f ﬁf '".‘ h , 000
9 blocl mennger res 1dc'cc '@!20,00: 180,000

212,000
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Overhond continued

For village amriculturc nnd Grazing System
. Y . - - . » oy
planning ~ 6CO villeages < 75 ca. per it . YH.

4 men 2 ea-2 man teams @ S0,000 pér ﬁ;YR. 840,000
4 pickup trucks 20,000
4 caravans 40,000
900,C00
TOTAL OVERIEAD COST 3.692,000
’ s
Sumnmary
Scnminars 400,002
Training 50¢,C00
*Overhead 3,692,000
4,592,CC0 4,592,CCC
(Range
Improvem. 3,217,850) (3,217,850)
(7,809,850) (7,809,350)

MAINTENAIICE COSTS

Management and Firelines and access ways

2 rounds @ 100,000 200,000

Equipment Maint.+other 30,000

Plant Maint. (Makari, Karal, Nursery and 120,000
wells

TOTAL MAINTEMNANCE ; 550,000

Total cost in addition to range improvements = 4,942,000°°
' ‘ thttrit 4

*ovirhend cost for Nurscery included in those cests.

i 915,000.09 per ycar per scctor for Fire Coutrol for
10 yrs ($20C,000.00) is not included in the above totals.
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OPLEATLLG COCT - AIUIJAL

MAINTEIAICE 35,000
OVERKEAT 1€0.C00
TOTAL OFERATING COST - ARNUAL 195,000

(after 1 Ronge Advisor and 2 Sector Chicf
assirnmente have been. cornletud)

C. Meazintennnce cf Imnroverents:

This is to insure that 211 range developrent struoture
will be mrintained in Food werking CORdlulOH throur. a
full five yenr period sfter tne CGrnzing System is full
1mp70"'*‘:ﬁ, Tris malitinonace 18 verdy nunusisr ~nc
eritical to tl.z succezi cof the operaticn., It is mandateory
if full couzittment throush succeszful participation is
to be gainced.

24 on tha assumption that

Maintennancc cests are b
1 truccural devclopments would be

approximately 1/5 of tb
maintaincd annaally.

(D("

It is expectcd that l'rht maintenance of wells and troughs
would be accorplished by water custrdians and that they
would rrovide informaticn {or need of hoavier preventative
maintenance needs.

D. Correlation with other uscs

The Grazing Trcatments prescribed are expected to increase
forage plant vigor and de sity and soil mulch. This will
imprcve the genceral health of the range and tend to iw-
prove the habitat for livectock, for pcople and far wild-
life. The increascd density of water points may tend to

increasc the arca of ycarlong habitat for scme snnll wild-
life.

The use and valuce of wildlife will probublv tend to become
morce cmphasined and more associated with livestock precuc-
tion rather than less in t.- futurec.

It is improboble thed ure of forpge by wildlife vill boe a
significat competative factor in the prasing unit if the
Grazing (yster is capably carried out.
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LIST COF SGME OF THE FEOILY HED IN
ClUx AlD Ci'i"l"\O\l

IN ASCALE-SERBECUEL »RCJIZCT ACTIVITIES

- AID Afu ATV AT

Dr. Benson Tonwe - Executive Secretary, LCBC
Dr. Ngaba - Chief of Livestcck Division, LCBC
Dr. D. C. Crouail - UNLP/FAQ Project Director, LC3C
Dr. A. Gaston - Ecologist, Farcha Lzboratory
Dr. Vallet - Assale Sector Chief
Mr. Pash2 - Assist. Assale Sector Chicf
Scotty D. and lirs. Deffeondol & Farmily - Serbeoucel Scctor Ch!
Dr. G. ané Nrs. Garrouste - Dircctor Camercon Livest.Divisic.
John Lundgren - Directer US/AID Chnd Miczion
Jack Iixcn - Progrnm Officer US/AID Chnid NMission
Van and I'rs. Hcnderson - Project Menagor
Val nnd lirs. Mzhan - Assist. Progrom Cfficer
Jeannette Isnacs, Gertrude, Ingc, and staff
Rick Carron - Contractor: Project Technician
John Kcehring - R U 4g .
Lawrence Berry - AID Contractor
Fred Webber - Zontractor
Davie D ris - World Bank Teanm
Irving Licht - Evraluation Officer, AFRA!
George Tic.Lercy - Livestock ddvigor
M. J. Morgen - Apricult. Engincering Advisor
E. D. Eddy - Econonist
%. F:gan - Projecct Officer
L. W, Bend - Prcject Design Officer
Bernard LeTourncau - Cnterpillar Engindcr
Chnd Rurnl Proje:t Fun:d Appraisal Mis:sion (World uunb)*
Klaus leyn - Livesteck Specialist
Eugene Sinodinog ~ Livestock Specinlist
David Stccds - Economist
Isik Erim - Econonis-=
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Torm Bright - Irzigation ¥npineor, Concultart
John Howell - Forester, Consultant
Te-Sun Hoa - Agronoris*, Consultant



1.

List of References

“The Assnle-Serbecurl Sceial Economic Study™"

Dr. S. P. Reyna, Project Assale-Scrbeouel, Lac Chad
Basin Comiission
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