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GRAPHIC SECTION 

(Filcd in a separate binder for each Grazing Block)
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1. 	Base map of Grazing Block - (showing vegetative types, 
water cour es, Lake Chad, main roads, main villages, 
etc. From LCBC November 19 74 Edition). 

2, Overlay - Existing wells and river water courses in dry 

season -	(other than Lake Chad shoreline)
 

3, Existing village locations (by larger and smaller size class). 

4. 	Grazing system pasture design (with pasture numi-ers and
 
beginning stocking guideline).
 

5, Grazing system treatment, sequence (by seasons fier years 1 
through 12)
 

6. Rale irrovements proep-sed 

(Management marks, revegetatinn, water devele.ment gutide 
for dry season pastures. Final decision for need, 
location. and design for each range irlprnvement is tS 
be confirmed by on-site surveys coordinated with the 
current requirements of the grazing system plan.) 

'To Grazing treatment legend w/beginning guideline stocking and
 
practice 	summary. 



r-tas5uS:­Sera,.cwcl proj~cc z'ca l:ed c. and directed to the foil n 

surveys of1. A suzw,,rzat.ion citfetLn previouzly prcpared 

the rar.Gc vnd crcpla'.& cosy;tcmz.s in the Asonle-Serbewel P-ojcct 
area. Thene includc-d bonh rztclcgic-.l and sccio-econcmic 
stud-ies prruirc tihru.. the LdJ c Cha:d B:sin Co:.m:ission by -'rs. 
A. Gaston zm.d S.?. Reya res.c.,tive'".., plus material from 
miscellarCcus other sou'.UCL.* 

*2. Brief field checks of the vv.lidity rnd ap7lication of the 
information made availn'b] for plnrning. 

3. Prcfaration of a Range Deve.ol:ment and Grazing System Plan. 
This plan is based on the best in-ormation made obtainable in the
 
time frz7.e. It is tailorel to meet the constraints of the total 
envirorment so far as thcce can ba identified at this time and 
designed for ontimu-m benefits for tha people during both the short 
and the lo:.g ter'. 

4. Preparation of this dr'ft report which includes reasons for 
the grazing sysntc.,1 

A. Team Cczrrsition
 

This study and report is pre:ared ty a team composed of one Agri­
cultural Fngineer and one Rah'sne 7,.-,nag-'nent Specialist, both 
assigned through rerson - Lervicee contract. 

B. Timefrome acvi Ficl6 Cove-a,, . 

The work was performled bet:reen Octoler 7 a.nd Deceinber 13, 1975
 
during which time field t.avadl in the DrcJect arca included Fort
 
Foureau, Maltar, Afac.e, ila Koud :, ai ,akl, Tilde Goulfey,
 
Kobo Kabir, Taide and ar.lroo,, and N'J'jamena,
Svie, a.1 vicinities, 
Ponbelele, jerm-y, Tom i:aif-n, Al.aki, Xaral v! Greger, Tourba, 
Al Mekora and Am Guilfel -nd vicinities, in Chad. Yaounde, Waza, 

o" v.rvr.oum,Mora and C.'cc :..e t£zo vizit. d to contact key project 
personnel. Flood v:ater-1 preventcd travel to some areas in both 
Cameroon and Chid. 

* See list of references. 
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C. project. Status and Ma:w:warment Situation 

and tsetse fly control hasWater development, ani al health 
already been undertaken in the project area.
 

About 25 wells have been recently coaTpleted (19 on the Assale 

secior and 6 cn the Serbc;:el sector). More thin 35,000 calves 
were trcnted for interral para-zites in 1974 ud 1975. 110 vacci­

and thenation prcgrvn' his co';ered about 220,CcO heal of cattle 


tsetse fly control rogro.rm is mzostly co:-,pleted and on a maintenance
 
and in
basis. Progress in establishin- certain inf'rast cture 

other items relating to the above, including relating with live­

stock owrier groups and individuals, has also taken place. 

for carrying out adequate livestockNo range management plans 
or imple­grazing sys:.eris on the project area have been designed 

mented. Grazing practices are mostly farm-related and are
 

traditiona._ yearlong continuous selective grazing with no planned
 
resource degradation fromlivestock population control. F,,lr.ge 

past and current livestcc:. grazing is obvious.
 

The 7Itroloicnl Study conpleted by Dr. A. Gaston and the Socio­

economic Study ccmpieted by Lr. S.P. Ryna beth completed in 1974,
 

provide a com.l7rehensiV'e inventory on the ecosystem upon which 

decisions in this report and Range Develcpmr.:nt and Grazing System 

Plan are heavily based.
 

D. Fonnat 

The overall proposed Range Development and Grazing System Plan
 
in the Serbcwel Sector and
is comprised of four Grazing Blocks 

The location, shape,five Grazing Blocks in the Assale Sector. 
size and design of the Grazing Blocks is based on information 

provided by the a-rostological and socio-economic studies by
 

LCBC 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 all of the Assale-Serbewel
 

Project area considered as one Grazing Unit and comprised of the
 

A Graphic section is provided in a
proposed 9 Grazing Blocks. 

separate binder for each of the nine Grazing Blocks.
 

A guideline model for a village farm and grazing system plan is
 

These Plans will need to be made for each village
also attached. 

or groups of villages in the ccr.unities in each Grazing Block 

Blocls p d necessarjand closely adjacent vicinities in adjoining 
developed to acco,,qlish this on the villageorganizntion structure 

Block Plans.level in advance of final imaplementation of Grazing 

http:F,,lr.ge
http:rogro.rm
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(1) Discu:ssion and recommendationn. 

A. 	 Need for o,arness of a do:n':ard rnviron.ental trrnd 

The northeast corner ot the AS.-ale-Serbeouel project ar-a is nour less 
than 50 Yi- (30 -iles) from the vert ed-e of over 2,CCO,000 hectares of 
sand dunes interzpersed with relic arnd still doteriorating rancelund 
segements which re:,ain. This is the present point of progress and 
the trade mark of aL,,oz completely destroyed "5ahara" rangeland. The 
most danagin' ir.ract to the remaining ran-cland environm.ent in this 
low rainfall zcne continues to be made by livestock grazing. 

B. 	 1'aInutrit'cn cc-tinues t be ke,, constraint o.oproduction. and
stabi~ity 

The project has apparently had Cood success in livestock health and 
pest control messures. Licstock herds are now able to increase more 
rapidly than in recent historv. The ke" limit ing con.straint for 
increased or si.abiiize 2 livestock p- o-utC.ion still continues to be 
malnutrition di'e ;o .ie badly da:x.:Ced and fur't:er detcriorating 
livestock forage habitat on the rangeland enviror.,ert. 

C. 	 Profess*cnl le-:,el direction in interate rpn/ el&n villare 
CropLin".anarenent is amust at this poin.t in tLnie. 

This condition cpn only be adequately challenged and met by improving 
and stabilizing the quality and quantity of the ranceland resource thru 
an adequately integrated village and Orazing Block-rangeland/cropland 
Grazing System. 

D. 	 GraAnr =rctices must acemcdate the foraepant_owth
 
DgUi 	rements: 

Unless a comprehensive irrigation project is considered in t.is /00­
600 mm rainfall zone, ran'eland improvement can obly come by managjing 
the semi-sedentary village and nL*:sd livestock in a manner that can 
and will adequatoly meet the growth requirements of the desivable 
native forage plants. By creatinc, a favorable situat'ion for desi­
rable plant growth Lhrii the managing of livestock, the forage production 
potential of this range can be restored and regulaA-ily utilized to its 
current potential. Stabilisation of this rane rosource is lon!7 over 
due and .iillbecoiie vore c, mpl. , costly and hi-her risk as the range­
land continues to deteriorate. The time pertod in . . this can he 
shortened by also implementinc "artificial" reveeta tion projee .: 
together with the adequate Grz in, 3' ten. Iroever if" h prent 
livestock ruan(.e:cn! - not ad .c ' 'e to main', in i'l rnl~ck n tve 
perennial irnvses and their po',cnLial. hih product ion, which It oh. 
Viously cannot, then of courre it woul be fruitlenn to attempt to pit 
or deep furrow drill and seed the.e desirahle crnrnes. until live::tock 
management is adequate to su,;tain the,:. ilirthenore the ranCcannd area 



in so imsnse that livestock manageinent alone riuot,in a 
practical sense, re'enerate improved foraCe production on 
the vast majority of the land, if it is to be accomplished 
at a reasonable time and cost. 

E. 	The most desirable__rLas plants can manufacture their
 
food rese:es, for live!-sbck fora-e onl. in their rreen leaves.
 

The 	only opportimity afforded the most desirable forage grasses to
 
recover from previous arazing impact is durinr{ the wet (growinr) 
season. That is the only time that. these plants can manufacture 
and store their food. They on: make and store food thru theircan ,, 
green leaves vwhich have eccaped graz.ngj in the wet (growing) season. 
11here all of the plant's grecn leaves are cropped short by livestock 
for 	several con!;ecutive yea.-s, -hat plant and usually millions of 
others around it, grazed ilkew.ise, are .literally starved to death. 
After they are thus killed and decomposed, a void iF left in the 
top soil "binder" and forage production, and the silt from the top 
soil can start to blow and become a part of thc dust storn with 
the "1Iarna.tan". ihis is one of the cc.mmcn ran-r; s,;e deterioration 
processes chargeable to livestoc: grazing ,ithou. adequate .anagement. 

F. 	 Some require7ment for stabilitv and ir,rOVe:=ent of the Ranieand­
croland Ecosystem. 

If livestock are to continue to graze in significant numbers on 
the Assale-Zeroeouel ecosystem, then the plant growth requirecents 
of the Rngeland-cropland Ecosystem inust be met by carrying out 
an adequate Crazing Systcm as a cormon acco'mplisa,,ent. 

G. 	Range developmient and Orazing Systen alan is addressed to 
this oe.ctive. 

The 	plan is desi-ned to reach the objective on the total project
 
area within the earliest reasonable time period. The teai believes
 
that perlod will be 10 years at the earliest.
 

H. 	 Pilot.prjqct c.haract.ritics. 

This project is a pioneer in fully challcning the iiposin,- ranjc 
management re!sponsibility in this. ";ahcl- .'dan" "lower rna'fnll"
 
zone. The G-azing Sy'stem is desif'med to !eet the several
 
for. idable con:.t'a nt-", hile prlovIJig for incrc.ned and .tabilized
 
off-take. Tile thrust of tim projCCL must 1,huref'ore necc:;arily be
 
one 	identified as a Pilot .ioje,'t.
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I. 	uti.ize t.dition.l O~Can.zatior. to. fulle.-t eytent. 

Decause of the cultural c,:.ccr-! and practicer comnon to tne 
rrojecL area, the pro.,r-: h. to fully ui ilizbe d~rectcC the
 
traditional or-ani-ationz to apply r.eaninL:rul ranR, 
 an' 	cropland

ertensiort,
 

J. 	Top_ q..alJty.9xtension at all. levels. 

The theme must direct emphasis to identif:,,in, , relating with and'
improving organization and extension at all admPinistrative levels
in quality and qtuntity required to bring about understanding and
commitment to applied se.mi-arid range ccolog,, in de.th. 

K. 	 Certain underttandin ­ in eelth must preceed developMent. 

The short and lon7 term goals of the program to start upward
rangse site cornt....on trer2 on the::e .at.. eln., includles first
gaining the u ,"-'erstandin- ar.d cooperation rcuire" at especiall,,
decision-.akinL leve.s to m.eanin-full , riple:,.ent and maintain the 
GrazinG System. 

L. 	Recor.L-endati.on
 

It is recon-ended that the PRn-e Development and Grazing System
Plan be irnple-ented provided mutual awareness of tie noed for 
professional le.,cl range manage:rent is understood. Some points
of this understar.din- include 

1. 	That stability of the investment inRanCeland Oevelopment
in the project area is dependant primaril, on the enhan­
cement and stability of the R'angeland Ecesysten upon which 
all 	of the enterprise is dependant.
 

2. 	Ihat stability of these Ecosystems ith increased and
 
cont.nuinf crazing use is, in addition to meeting the
 
guideline stocking by izsuin pernit.-, dependant on 
carryinL out the lonzi tern grazing schedules which 
include ri'cular duferment and rest periods as a key
ingredlent in the Grazing System. 

3. 	That maintainin' long tri-m stability of thin fragilc 
range envirorn:.e.t 'WiLL. o'timui.i and stable livestock 
producLion con:;ist,_.,,:i h otinr tiues of the ran;cj and
cropland in ar.'z'on:;ibili,, of the Rent:c Ken.iq:r.enL 
Division of the !.inIsLry. 



4. That a hi~i, lcvt I of te.im interactjon 1-"v'C:'lMance be
 
maint.rtinTed Le tlcon the 
 .,j k( ,i11:vt }'- in Co;,wl.i .;ion,US/.ID and other .'nr to cary ctt the Gaz ly::tem 
Flan. This .hould in-.!;de prrticI;p:i i,, " iu Ivonitori,,­
and inzpnction:; to help in:'ure th't cr::..int schedules 
are carried out.; and tat. :rp-;oreb-clv. f, technique­
trainin , l'e rrain.aincd a:" a re_.u):r part of the inter-tam 
action. 

5. That thc key action and measure of pro-roz- vill be t.o
adequately carry out an interrated Ran.eland -cropland
Grazing S:'ntem on the land, tx the pe,ple, for the
first 12 year period, and then rocating the proce.s cnl,,
as riodified bv a rar-e site and ].ivestoc- production

evaluation depth,at in
that point time. 

6. That a top quality sncrt -:nd c ntinued! lcng term seninar 
type training procra:., be nr 'vider; and coord.nated thr;,
joint donor effurt and e:,T:ertize. anC th.t these seminars 
and other ton q',li; tralnin- .ci4.a be directed firt
toward cvcatinrg a'..;:'ene.5 of th-ie rec<: of -tronr D ',i-iwzs
of Rance .hnr;-ement ntaffed as qui!:l" a:, poss;blebv hiihiy
trained and expericncedi profesnional level 7±nge ;anaze:t. 

7. That the difficulty of developing a . enu-tcl trained abd
experienced t.,p and :id,'le m.anace:-en: -c'-?,e ma,- be tho 
most difficult and necessary -ac:( 	 at the outsietl because
actual responze of thle herders to adequately c-arry out the
Grazi.ng System will t-e aL-osi x''Ily depen6ent. upon the
professional cajability of and middletop 	 nana;'ement people
working in both the short and lonc term with Range Association 
leaders on the land.
 

8. That awareness of the need for highly traired and experienced
African people to meet this measure of capability, be demonstrated
thru providing prcfessional and sub-professional trainint; in
Range faragement;-leading to at least a Bichelors De-ree insome 	 univernties in 1Uest Africa. and that training and 
recruitin; of candidates chieflybe focused an people frc-i 
low-rainfall cattle producig zoncs, o," backgrounds. 

9. That inventories of adjoininf-. ra:'-eland&; be cont.nmicI anO 
deSi-ne, anO implemented in..o Grazin-g Systeis a: ,.-.on as
similarly effective e te's ion can be also directed to those 
ranclands. 

10. 	 That a ntronCgh trained ane e:'nrriefned P.-nte !,.luage-nt
SpL eimli:'t in pl.annin, and ii-inl::,-et i:,. *Vy"i oln(tCm: 

i-ar runn 1 . :',c :tc::,.:. 'e adil to ti, c i n 
Staff. 

http:Grazi.ng


11. That the Fire ! 3ni.&cwnt. jol be arrerrively 
clmlcnc_1 on t i:'rjcct area 'md . in additi..'n 

to also 1a'nt. in.n- ar%,:c.7vi.t llre. for thilt purpose 

that they be furthcr m:.ntaine'.: in cer.tain strategic 

location: for firc c.'nt:-.;in. adition to devclopir. 
an cffective fir'e UrevenLi,'n, ':.-mp L'('sion and -uu-vrzcion 
program. In addition to other I-y c. t i: recomcnd that 

015,CC 	 be irCctcd anm.n'aly to e: ihzsector for thc above 
tasks and includin. equ.iy':ent an material. 

14. This project w-11 be difficult.. So far as this team is aware there 
are very few if an,,- succersfu lor.,:..term _iveta,'" enturpri~es imnle­
mented in t e >,we:" rainfall" Sahel-Sudan mrne in the project vici.nity, 
Becaxise of tLe fcz.idablc erxiro':crtal and cult!'ral d:cip!nes apparent, 
however, a zucceszful de:zo.t:at>'. of a n,,.e De,'elc-nent anc6 Graz'ng 
System in t ;s zone can e::.er: a far':rahle "r=acz on the pe'ople and 
ranzeland cnvi:,:. . . erhc: foy the fi-r-t t .. This can no. *.de rare 
benefits for t:e z .tani'l n!u ferz of req-le -n this pr,.ject area. It 
can alo scr.e a: a piloL arca :'" aa cy Lreat :r'.'..c.r of 
people de:encn." sLuilnr in cl zoi.e. the-:. r-nelan.:' :!e-!-. Suc".2n In 

continved a'lrcr'e cf adeqtate Grazin " SR.a., tice ?an-elan Eco-.-.tem
 
with the q'al -%y of life -f the people wh. l!ve anC depend on itwill
 
continue to deteriorate.
 

Ni If or when decision-mak.n, bodies for the Asra]. Serbeouel Pr,-1t 

area request additional well ccnstrt:ction..fo. livestock use, ahead of 
provisions for adequate ivn,'e .anagement, the need for greater emphasis 
on extension effo:.t at that level, will continue to be docrented. 

http:ccnstrt:ction..fo
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E. Speeifics 

A separate oltern .tive Range Develofment and Grazing Fystcm Plan 

covering only the part of GraZU, Block( D Iccated north of the 
Chad-NiEgeria road, is Lls.- in:clucd in .a Grazing Bloc;- D Graphic 

', ct of tho prezentsection bi*;der. i ......od.tr c .'arison 

proposed Fian with certain ccr.zcptz evident in the N:vc:;,cr 19, 

1975 imtir., of livctoc.e mn and Cove r:on leaders in ,,ka. 
Some reqre;cntatives aL .t.at m-:tir.g wizhci to li;it the extent 

of the plnrin, area of fhe Serbcwel Sector to only that part 

of the present Grazing Bloc!* D, north of the Cnad-Nigeria road. 

Grazing -lock D, as prc-czed, gcneraLlly coi:',:idcs with the south 
of the Reso rce area I ("north -art of the Logone-Chariboundary 

l.epartment") as classified and mrsned in the report titled 

"Resource Inventory of '.orth Ca.croon" prepared by the joint 
USAID-FAC tearm ir. 1975. 

to 
Following a briefing/the L?'-e Ch'd asin Co-ztission officers' 
meeting in N:'0a.- D1,c !her 1975, by the tea, e.,r.berS,ena, on 5, 

, Flant, th. re-sponceon the Fango Eveop.::er.t and Grazing 

appeared to be s- pc.rt;.ve. ":o propc.zals to adopt such an
 

rer.r aide the Chair.
approach in ra:c:re n:1c:ent w to !~o action 

was taken on these nrc-osas at that ti],.e altnough there appeared 

to be no obvious resistnce to The overall prposed plan design 

or guidelines. Tnere .:as disculsion again on inclusion of 

rar.eland south of the Chad-:igeria road. The meeting was 

advised by t':e tea.m ie:r.bers that Grazing lo-'. D (alternate), 
which lic.i ' the lcc.- area to that portion located north of the 

Chad-Nigeria road only, had also be( inclided in the Plan for 

further study of the option by the Cc.-unissicn.
 

In the planning process, the pasture nut.-bered W-2 of Grazing 

Block A was designed to utilize the water supply provided by
 

the arasian well recently constracted at tlat location. Like­

wise pasture niurmber T-6 of Gr..in- Block B was designed to
 

utilize a second artesian well LsIfo reccntly ccnstructed at
 

that location by the Lake Chad Basin Ccrmi.sion cooperatively
 

with USAID. These t:o wells can, be utilized to carry out the
 

Range Development ad Grazing System Plan designed for
 
These wells will
those respective pastures and Gazing Blocks. 


not contribute to deterioration of the rangeland when the grazing
 

system is inplernented and carried cut as planned. 

F. Contacts
 

Basin Coi,rinsion,A ntunber of represontntives of the Lrd'c Chad 

FAC, UI;DP/FAO and Chad and Crmercon Govrrnents and UIAID 

Mission officers were -not by t.c i.eun iemnbers. A list of some 

of the people contacted is attichcd. 

http:pc.rt;.ve
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G. Ac knowl (.drcment s 

The team wishes to exprcss its sincere thanks for the splendid 
assistance provided in background information, counsel, guidance 
and hospitality by Drs. Tne, b, Crcuail of the Lako Chad 
Basin Corzisi ioa and (,>rton of the Farch:-i Laboratory. Acknowl­
edgement is also certainly due Dr. and Mrs. Garrouth and Scotty 
and Mrs. Dcfferln-ol for thir hospitalitY in the field and to 
John Koehring for his counsel and guiding service at the outset. 

The team is also very appreciative: of the sincere efforts of the 

Chad USAID ission Director John Lundgren and staff for their 
providing timely support, secretarial service, transportation, 
housing, etc. and the very fine courtesy in N'Djamena. 

II. Description of the Grazin,! Unit
 

A. Location: This unit c..:tends from the south shore of Lake 
Chad scutlhely to Fotokal, Gouima, Farcha, Djermoy and "assaguet. 

B. Size: It comprises apnroximately 999,370 hectares (appro::i­
mately 2,46S,5C0 acres) of xwhich 193,5C0 hectares may be innun­
dated by Lake Chad in some years but excludes approximately 
105,000 hectares ;'hich is no- above Lake Chad shoreline at the 
present water level and is available to livestock. The size of 
the grazing unit is assumned to be the a!proximate average area 
of rangeland which w.ill be available for grazing. This is 
subject to correction as documentary information is made available. 

C. Topography and Soils:
 

The topography is 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 "alluvial 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.
 



r 

D. Climnte: 

The unit is situated in the "Sahcl-Sudad' area which is 
to Septcrber.characterizCd by a sin,& rainy scason from June 

It is situat.ed betweci 1O4e and 600 rrn isohyets. See page 5a. 

E. Vegetation:
 

The present vegetation varies from shrnbly steppe with thorn­
bushes to =.derately dense shn.bby stcrIc all charactcrizcd 
by long tern impacts of livestoc: crrazing and c..ltivation and 
mostly deterioratcd to a-nnual grasses in "low fair" to "very 
poor" condition. There a-e for inst-nce over 25,00 hectares 
of strongly eroded clays. The --otntil. plant coi-=unity is 
predominan' ly a natura-l ;-::.vannah chara+tcrized by the perennials 
Andro7)m-u:-, ... o .- nd urrufa.. r.i---a ii "cl with 

Setera ?CZC:t,.C..-r 2cr:.unz. 'i,:s t.yPe in a broad-- C. 

sense is inzrs.. ,,U,. ;yez : .... • zed by more hydromor­

phic potent!-al ..... .:::ina'cd b nerennials ,.s oryza. sp.,, s .c>i 

Cyno c . -- , "' - ; "--" .... -'2tur a I o .thers. 

Relics of .rcni7lC--̂ cs sts b fn- a;'ed 

barriers wzhere they arc Still protec~et frcm heavy grazing 

during the groinj s::socr and :-'c:n cu. i ati-on da.ageX. 

The present total do , ..an. a',nual gras .. ecies provide very 
small a.d shallow r=ot systems end th's d.y up quic.kly following 
the rainy season. There is thus a sericus shortage of root 
fibre to resist wind aud wa'.or erosion -.nd thus hold the top 
soil in clace. There is also a i....ng surply of nutrients 
in the shalloe: tor soil no 3.enger 'er. ili zed by deep nd 
extensive root systcms of nerenni al rl-nts. For this and other 

reasons there is a seriCus otote of nuLrient contentu in the 
forage fro:n anr u2l - rusn lants in the dry season. Livestock 
are thus mjrc heavily cnnd2:brn;:se trees and shrubsC'r from 
during the dry season cn these poor condition rar.ges than would 
be the case on good or fair condition. rangeland. 

In his astrologiical recort Dr. Gastcn provides a great deal of 
information on nutrients to be found in Grasses and bro:se in 
the project area and its significance to livestock production. 
There is also a wealth of iniori:ation on the character and 

annual forn:c., production(dr! wte,,)on the many types found in 
the A.c-le-lerbo'.l zcnc .-. d howi it i,;ay be applied in arriving 
at grazing c-.pacity. 

The methods appear to be consis~ent and quanl.tty data from that 
report is utiizJ.e: a, a basis foi beginning niideline stocibing 
in the gr.zi g sytc:a prop,. -d in thi:; report. 
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RAINFALL RECORD :akary/Cameroon (monthly for 7 :ears and averagre 
Total
 

,AprlJ,.ay ... Sunpt..-" 	 JanJan ......' _y ne July n. 	 Oct. fler Dec., Feb. ""arch inches 

0 21.8 54.8 534 lO,.( 139.1 G 10 0 0 C 1 377.7 1L.87 
- __ __ _ --­-V123 dla-,!s) -	 I- -- ­

'5 1 117.- 305.3 0 9.8 0 0 0 522. 20.53 

0 96. 0 4,0 	 o10 01--0 . 

./72 c 	 . 30.5 21. 1 55.0 o 0 0 .[ (1 0 o0 _. ,r7c 9.13 -L.-.-")"' " : _.t- .- r'r %f.- - . . . I- ­

1"-7 |7.0,18.5 3(.51 "8.( I 7":)j?..I0 0 0 C 0 0 I 17.(4 

(:'4 '' ____________.____ 

5 	 0 37. 4 87.5 c t 0 0 D__ 0 _ 2.0.0 1518 

0.8
.0 
1'i(77'.7.17.a l 2 	 9 0 0 0 2o	 .0 I, .175 

I	 .-- . 1.."i7o.alo 7 "!'q. C'. ~~~2r.:175.. 94..0' 101C, 110.5 2..i .. 0 0 00 O?/..-oc. ~ J> 2501 	 . 1/-Orl .7 1 72. /0,4 
.. .- . ... '1 0 1 8 1

Z_'o . '1-. 

5.5
L 6~ 2.r . 31.3i 1. 157.1 24.V . . . 10.3.4 'j419.0 .0 - t ___|, - , , ____. _-­_10 
I,7.... .(_3.1-.9.0_.._? 	 - -. I . ... . - I.= . . 

.....--	 I r .":'' I..T'-oA 1-- ('r ' 'ostolo jical St'.'i;-) 

....9 1 18.7 59.3 11(.8 100.5 00 	 0 o0 312.5 

-. Co:..parison chows 1973 as year of lc.wezt rainfall in N'Djai-ena (about 50 7 of 41 year avera..es)
 

while in sane year Iakari experienced above 1 year average amount of rainfall. This indicates
 
pattern rather than predicable volume
typical low.-ra.infall sub-Sahara "spotty" rainfall volume 

of precipitation from seasonal storms.
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A discussion of vegetalion and 'nnc Yr.-nnrmcnt. concents 

directed to Forth simecroon runge;landz (':'ljdinc the SerOoucl 

sector) is p-roscntec, in 1!,c papcr titlcd "Ricsource Inventory of 

North Cameroon" '; the joint U."A!D-FAC Texim (src list of ree- ­

covers the ".ieu 17 this tea-n,werences). Eecause 	 that retort 
as a partare quoting excer-pts on t~esc topics from that report 

of the Appe, di'- of this report in order to avoid duplication 
in writing this phase. It is suggested that these e-cerpts be 

read at this noint i:n this report to maintain continuity of views 

on this subject before preceding farther in reading'.this reoort.
 

III. Obj c tyce.s.
 

basic objective of this ranf.e Developnent andA. General The 
Grazing Fy.stc- Plan is to provice . )ilo Pan,.e Developen and
 

a 	 rne:::a.icGrazin.g 5yzoF.; Plan to L i:,pler.Lt d on ,: he1.- ur.n" 
ranelasr village crop].-.n: rclatcd ecory.stc:" to improve and 

stabilize the quality and quantity of tl-e eco',stem's Chefits 

for the peole.
 

Gainin participant cc7n_-.it:-cnt, to this need a:'d process thru 
n ns re atheir direct. involve.crnt in its successfu! operat.on 

vital par- of the 	objective. This m.ns tl-T. the key operation's 
outset, placcs highest prnority on appropri a'eobjective, tt the 


gend tLniel'" eytension effort at all levels with emphasis on the
 

Project's pilot di..ension.
 

Because of programs already initiated in earlier project
 
activity the objective :iust include, ns a minimum, the
 

furtherimplementation of 	a Grazing System that will not 
fragile rangeland 	 ecosystcns which characterizedecradatc the 


this low rainfall zone. This will ne.in maintaining satisfac
 
to
tory forage production or Il arec..- bein, developed and 


improve anun!aintain prodacticn on areas An close prcximit.y
 

to water to stop the down.rd range condition trer.d which now
 
to all
especially characterizcs the land in close proxinmity 


natural and develo.fed wwter peints obscrvcd. This can only
 

be brought about by lr.crcazin; and ma-*.ntainin& the vigor,
 

density, ccnpo-ition and V,.ag2 production of plants on these
 

lands by carrying; out ar':quatf: r. ?ing 'stcms. ±
 

* Fopt no,.c 
A ( -nzlnL '%0tenis detin.d ir. the 1?7/, cdition of the "A
 

Glos :;ry of ter:v''s usvd in Ran.e uet." pu~l shed iy the
 
societ.' for P.,n,.:( ,rn:af:,incrit s "A specnliz:,tion of Gt'zin d 

mana ',gcri%. w!;ich dt' ine: :.vste:iticnlly rIorcu'ifli periods 3(1 
grrazinu un-i ief'orn;rnti for two or move viSturer or mnale.fent 

units". 

http:operat.on
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B. .cthods.
 
Method will ccn-i- t. of fi.:'; :: .. nt ir- cy'vn:'onr nd o rzia ot
 

dvc:'lo::! ! ,,, ' !ien , ;' xr! 1 - he vle],x'- rlc' tir,1
entcrprise with the potol i al of the ::..r,'..nt 'nclr.ds uitablc
for the" vil].,ie l ivcstock in sIt-tinablo
su Orazing 3ystum. The 
next step will be cor.ciat in( this neced with the Graz. n- Syvstem
prescribed for the Grazin. Mtock. 
Thin will. cventually consist
of distributing livestock to cort:zrn p.rts of the ir:zin- Block

in proper season so that the livestock can make optimUnm gains

and so that key desirable forage plants, after being grazed 
on

schedule, can regain their full vigor before being grazed again.

The various oarts of the Grazina Block are arranged into Wni­
gement umits which will be called pacturcs. These will need to

be located on the ground thru the Association and must be markcd
 
on the land b a road or vehicle track or pa-nt or post line and

maintai d :.c :,t tIh I r,:-c-.n lo r-._iei , ident fi- "
 
herders. Aft: the czsentia! facilitics for mgc::en., including

adequate orar-n.. t.on and extenzioniS d(:vclopcd at all adiminis­
trative leval, -nd the hcrding schedule and seIucnce within the

marked and desib-atcd past,,ues in a grazinL: Block Plan, 
 is 
clearly un]e'stood by h-naers -nd .greed to, then water can be

developed to :-,ore effecicntly utilize the forage. Thereaffter

the systc:n for a Grazing Block can be implcz~onted. Yost livestock
 
owners will likely herd their lve.stock firtt within schedules in 
the village Grazing 3Ssto:!i and n-riciillurc plan in the early wet 
season. Each will reed to meet 
its responsibility within the

overall Grazing Blck Plan thru following the schedule to be
provided by the village cor munity Rarnge Ass'ciation working with
the Grazing Block anag.er. Ever.., effort will need to bc made to 
carry out the practices in accord with the people's culture, while
maintaining essential control of livestock moves to defer grazing 
on certain pnstures,-.nd yearlong rest from grazing on others as 
designated in the grazinC rchedule. The Ornzin- Block 1annger
working, with the communit, .nd vill.1 . R.nge Association in the
Grazing Block, will be expected to modify plans to meet cmerency
weather condition. Viriances from the re,-ular sdhadulcs will be
expected to be held to a very mininium. The scheduled defeinents 
and rest periods des malt d for npedif Lc pas'ures will need to be
followod by all, or the systen will not provide tho benefits intended. 

IV. PresePt. opration a-nd. e thnic mc..hodr 

A. The trnditional herrdr;nr,]ptterr 

Cattle are presently herded close to t}e villoges(which nro 
scattered ovor Lhe ent.ire cra.int, unit - see j'raphic section
overlay N1" 3) during; the w'ot season. Th villnages that herd 
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donl:no~t) unlrLllv ntuitc'd on'c arc,liv~t~c~("o toto vi 1latuC.:: 
or ad*iaceflt *-o mrerd r."n;,,c'%1th :--O*-:. 'n .u j~v"~.ll .'r 

s;-r.0 -craf:;eziflEard water which mn- 1-o :-iiffiCient to' Carl' 

vc:.Cw'. '_vn:,;en1.their s toc', durln;: I I-e 4 :-.ont h):; :~ dOf Liin 
he rt. o'n C' for .cae:'n'Tjey are i-n)~ 	 fI'l 0a~ .'~r 

and arc o)1 .e(-; to vit, C,: tevrur .-at'vi,1g18 nt5 ci rv srasor ''tc 
and z-torce f-ra: e fo,1 tlhe' dr- n or 1"tranihii.-;e"1 (r.o~vc

and hnrvect 

thei r cattle ardt w.-u.a1!-: their -,illa ,e 0~ whe~re is water and soe:.
 

foraF-c dur~n,! the dry scason).
 

i'-, -enerall.% acco-1-ani . ivh a hercler when it is o'~t mf
The liven.tock 

day. for mllkin-. andl feeA'nthe villa.-e. CoYA, are herdc-ci --c:' vach 
small ca'vc.- (vicl are hel-I ;.n or' clc'-,e to t1~v. larc) ar,3 fcnr 

-uom n hOu:seflc.Or theft. The~ 	 'ed aProte~ction aralr-t 	 are 1 

are ! :-ded t~;~~8lZQ 	 0h0 'illa..e
durin.t the loeaL. of the d&.v ar 

in the dv ai2, car!, mo.- n.:. !.v~ko-1hr -.har aeu.lt caL'.e
late 
tend to I' lm-itce cloner' t , 	 _e v h:c arInd :flc-e vf'1. 

:a inr i.-,u" l:aitcd to w.h a
Dirifl,4 the dr:. Lsea.: n lims-c 

arci­of C f I&:e or the -% rcI 2radius o?~~:~ 	 0Thad 02~r 
f weot'aIc oy~. ill-

River s urcc,. c::cc-pt where- dti- w':ls 

ard ether waItnr f urccm in d~ry sc~nis slhc.wr. on 3rarhio Scct,;en overla.-;
 

in tthe Cranil4 Zst cm i-, f lndild
NO 2) . '-.ich of ,".c ran ocari iniv.r 
ca-cf. 3uhisLal.ial nuz.ev01S Of 1IVC~iOCk 

area and ~:.5~cduri.r tlh(-e 'e 

(the total r,=J:Q'cr of which ma- :~' corIL±crabl', 6achnxrvr -.;.th the 
fon:za.~O-;',~~lorll"1temporark-1 rrnnrc,:,iid are.% T-_Kc.-4 	

md;oth
inundated 1). Izdk. had.1. 1transh!'.Q1 tL tie "facres" 7-nc (sita 

. 

edu-:a: tI~x weL sc~rnci
of t!he .1al.ier a ro, d) xuhich .- mnortly fl(-dcd 

scason.buit ured bv livest-ck frc,!n oc'veral sourcer darin the dr-

B. JLivestoc% 

1. General 

ljvent 'ckc and the p-:%ductlon f.-r the A:-.a' c.Ze.+ewC!.
Detailed report.- -n 

Pr.-jcct area is decrcc'hcd -*n several. reports ;ncludcc in the attached 1jl't.
 

of refci'enceo;.
 

-.--	 andof' cattle, sheepc, aU;,cdIn suirnn~r%, the 1ivert, c! c'-)n-!!hL 
h-rses and an occa-:onal camel. 

O)ver 9 0/ or tin onttlc are 	 t'Thea (:1iorth...n) )iureerd of fair qual-ty,. 
ame morLly c.-sshred. i'vr;- zcbu and 'MboiorcThe rema;der -f the cattlec 


(red l'nh-)orn) hro~.
 

'n imbttmicArn!1. W th rew hereSheep are rn t 1*Tha 	 imeed a TL'2 itre 
rt,

daen iin 1let xrcn the I 1x'n!' le.:1 ed" de.r' rt nhcp tind the n;I i.. d 

h i j'h rri int~a 11 zone All nic Mirr hutip. Goa t.vaz'icty co,"junn t. -the 
-lcne~djc.-:crL tvp! 'nhoutn("'Arrb and

b~reeds are n-L t.pcrif-cn lv 	ident, &'ied. 
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"Zot.havna") an' g:oats, cros, the area to marcet froi '.er rind Chad. 

2. Trqc,;cal vinq Unit 

The bovine anLr-al adapted b. Dr. Osston for h,- ,.ua, and capacityD
projections is deu-crifed adult bovinear an of 250 "Z live wci..htrepresented by thu term 1I.S.7. (Tropical Bovine Unit.). For planninrpurpose here other anirals have been related to "UBT,, as follows 

1 UBT = 1 cattle 
1 , = 7 sheep 

I " = ? goats 
i " = 1 donkey 

1 , = .7 horses 

3. .al. crop and off-tac9e 

Some pest centro! an.' vetcr n1v:, services h3d Leen e,-tener., to .,h,grazin; Unit du.ing thc earl 9(0'n. Additier.-i "Tse-trc fly proi';.and vetertnar.- services prov lred thru the c':'!y pre,r--i effort has furtherimproved the he-Ith and the vIt..ror of the an.ral.r so that. by 97. the herdcompo&tion wa- sirnificant-- improvcd and the =or'ality lezsc'rod. Re;orz.sindicate that dur_',. the period 1971 thru ",975 the cattle n.::7.!.r ncreasocin the Serbeou.el sector by 1/4,4 CUoats increased 68,9 and sheep
increased 80,8 ' 

With adequate ri-nage::ent of the rangelands in addition to measures providedto the livestock, it is estirated that the annual off-take of the aniralscan increase frc:.- 7 5. to 14-15 . It is also e:-eocted that calf .:c'tlity
will be reduced from 40/50 , to 25 ". Calving rates are erpected toincrease from 40 ,.to (.0/5 per year. Animals will mature in 3-/. yearsrather than ( years as at present. Calf crops of about 55 ' have been
reported for 1974 and 1975 as connared with 0. at projects start.. Allof these livestock gains, and in fact theeven few, benefits that could berealized in the pro-assistance period,are all dependant on a stabilizedforage supply. .ll'.1 animal gainn will deterior-ite with the dcte,'ioratingran.eland and 1'c Mostl: le)st within a relatively shnrt period -un,r,;
G.razin. Systems are inplementrd which can an6 will stabilize the roragesupply of the ranwe resource. Grazing gystemns must Ie ecsi-ncd ard carriedout in both the short and lont term thit will inicrense insfcvad of' dcrenrn
the Rangcland E."o:yrtem benefits. 

4. l:vestock cen:;us 

It is estimt,ed that over 11R,000 head of cat.ti, 75,k(0 lw'id of rzttand goat:: and 3 t.hol."and iead of do:,;ey - nnzF.h'r..:..n ,raze on thf' .er'.c.w. 
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A tal of ao 1''i"ly I.,',00 h(-10€ of cattIe pluc-" i,h ly
sector. 

sheev an(Y j.oat., dont,,.. s and horne:. In ahoul the 
over 20, OO n'ni :" o 	

l c 
entlI, T:,'aC in thl. . -C.eMc.or.. 

alx-vc pirio:'. are e t mr~u .oi to Irc 
.	 -r.zn:. the Asrle.r:.ntcwe a'cc 
*( 3C,"N head of !,.c cattleAppro,ei'e: 

ouncd by totaly1! n,.au-ic peoplc from far:.he:" caut ancd nor-'. Thc 
They ther occupy most 

graze on the cector only duriing the dry Season. 
Shoreline and vicinities.of the injncdiate peke Chad 

in fron 
The cattle herd managed by a single herder 	will vary size mostly 

0Chead in the dry scason.wet season and from 50 toabout 50 uo to 150 in 
cattle grazed by an individual owner is 

It is estimated that the average 
plu.; come sheep and goats and,.possibly a very few 

about 13 herd of cattle 
donkeys and someti-es a horse. 

V. Ranre condition and trend 

1. General' 

The con.tion of ranteland as in':entecricd by the Dr. A. Oston And 
in hneechcc1:s' Ladl" Ce,or:L.edte2ccptas verified b,; fl 

ct ...on in loiw La, to vcry 
zonc. Al" of t'o •ra-in:' unit ir"Yaeres" r!ctly 

poor conditio.i eycept those iolatively small ar"as to 

dry scaon srazlng b:, re[-ulnr deep floodini and io.J dep:ession seeps. On
 

dq1irable perennial crasses are thus deferred Fr ,.raz..:

such sites the densi t." and 
every ,'raz. nC cc.a2Pn and have thus ,-.aintaincd :.oe vigor, 


carnor ,,raze the plants until
 
higher fora,:c proluction becauze livestock 

hoi.!everof these reularel flooded siter have 
the water rececdes. ?.an,, 

the rece,,ir iat.er bodio-. 
also been deteriorate- e:-cessive tronplin, near 

relicrby local ecc,:--.e stocking i.here the13y er " &This later appcars to be caused .. 	 liventov'of the most n,,Lritious foraseI cpecies espeviall-" attract cycv-n-ive 


,ative vegetation on so:0C1PC.­
numbers under very competative conditions. 

inln. 
dically floodcdare also depIeLed or completely 

denucicd by c.:ltiit 
and! mort vill,. e v;cinitien 

are in the i:z,-ed,iate ra6.ius of w:ellsAreas which 
tr.iplin, dn:rratc; in adeitionto b1-,ly depleted

consintently" show c.tens.ive 
and mulch r(ouirer1Oents,

specie composition, density, ground cover 

2. Forna epyrodction" 

health is evaluatcid from
criteria for documenting; rangeOne of the key 

feed in t.ernn of g perof livertookmeasuremrcntf of ,;uasonal prod:ction 	 ieanureneit A. (t.Lon' : 19(74,
hectorn (dry weiht.) h-Lned on 	 shown in Dr. 


tI on ": & o tthe r.m) i iti 'n
 
'l '; :::o ru o1 cond1

,u'rostolo_ i, ':1l !,-port.. 	 -n-'iAe ( " ,rod cill,' 
and pro' ucl oio , :11;' ,1%*01 will. '11-1 for WhiC'h th,, lt : is 

r.otnt i'l inder :niqunte nna-e.:ent). Indic, r1', o!" ver, noor,
(i.e. the 	 trend i dotrici Lc(.-(i0ownw:rd ond it ion 
poor and low-l'ai r cOVId i on rin.c and 

by the total allunce of or very low v.ig~or of ke.y desir'ble eran:. species, 
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absence of fltA p1innt.:; of key d-c ,vu. wind nnl 
water cro-sicn cn 1:iror rati iP t:r,:area.; of ',l "A" soil hori;cn: 
current ecc*::*vc liln,, -e.: c'rq 1.tnl: flnfS ,", ig at-tcr'n(.' 
and dc"n.inf-ce U' low r'ic; ' A ,1 i.e aa whic-" !vw' 

be e n a va i l ab sn t I -u v c h" ive1 wh durEi- )%td' ,'zc t o r. :: iv ' 
asen o.rowi[gaI out ',cn.S :ore,"lc n vcry ozd .icn."o- ten or eii- poor 

in addition to i he "Yaeres zorcl", ro.;:e widcl' ':::',ed rel'i• vo3.N'"4 
small areas s.ubject to very nhort and irreLvilaJ' or no.Craziri; de oto 
protection by inundation durin- the rrowing -.czson and spared f'ram 
cultivation, rc!.-ain in hir'h fair or good native r:i.encondition. 
These are rare however over the area as a whole. 

The potential plant comnuhitv is a natural savannah dominated by 
Androp2.r, kun, .I'.,Terr.en.'i r_,,,fa, Setaria ,allerifusica, .etori 

co•muis w:.th various den"ies of acacia trees .no others. Th0 
present plant conJ.unity is -pr'-TarilyAnnal c-rasses with acaci:.&r trees 
and -!:rubs. Present pro:.uLtlc,n on there :'anfe sites is 5C.'1C."-
per hectare of :=.tly Ai:... : raz.z s"c er a- .cnernl 7on':' t;on. The 
potential un-:cr acemiate .. r e-eent is 1 ,- _ , rcr hecrare or 
more, made uo of urcdo:inan' pCrueiial s;ec. Lcr. The derir%b1e pe. 
rennials have doe} roots whi.h penetrate se.-eral feet to ,:lotu".' and 
thus reiiain green lon-.er into the d-y sea.n .. This provides ;,re-:*,r 
quantities of sceced nutr',nits for fo'aginL li'.e:, ck enpecialix In 

the dry season. 

On the 	highl:" aikaline eroded clays, the potent.i'l plan'. cou.z i ""i. a natural saivannv-ih ch;arnctt-iv: zr often by 11y-erhonin uta and 

Ero rastrin rol)-i-,-a as, thet Homiinant. !'PeCics. The rtrevent plant 
comunity is grasres • low nutrient.s inuri:marily Annual With value the 

dry season, and acacia trees. Present prodic-ion is estivitrtd at 100-

500 l(g per hectare while the potential is 5C;0-I00 Kj per hectare. 


The range Development and 'razin,, System plan is desirned to start 
upward 	condition trends toward restoring the potential production 

capabilities of the inteprated ran;,c and croplands. 


VI. Stocking _fuidelines 


The LVeginning 3tocking OuijdelineS for each Grazing Block on the roject 

area and the Gra.,ing Unit letal is shown on page 11r and in the Graphic 


°
section overlay n" 4, aund part n 7. 

The b-isis for the ealculrtt ion or razing ca:,%ncil:y cd fo0EM,',l,'el, 

fora ge (dry wer :,;en, ';c.V. ncm ",Tn',j:,. rr,:..nt .: i'r,,or tvdi'ht.) a ,'! re:lp ..i,,, 

by Dr. A. Gaislon Hi hin '' . .. '- ' | .. . : ..i :
;.. 
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Su:-_=ary of Hectares of Rangeland ani Indicated Average present "TROPICAL BOVINE UNIT" Ca:.acit7,
by Grin I!ocks 

(also shows Separation of areas periodically inundated by Lake Chad, by seasonal flooding, and in fallow)
 

Total Indicated Indicated Area Subject 
Bloc: Hectarer r:aximum % of Ha. per ic,periodic in­

in.Bloc Unite present unit max. un..tion by 
Capacity herd capacity Lake Chad and (Hectares) i (Units G.C.) 

! ;hourn.FTIas typescr"SEP" 

"" .... ' ' LCPC ZGaston) '
 
7. .0 !ov.1974 4,000 (270) 

"__-.__I -coo5 and included infrazing System 9 
1. "',oo 00 C0 Plans as "Average _
 

(Cy)Of75) (13800) Usuable Rangeland"'
 
r: . _ 4.r W__ 

-- ,200 92150 71. 5.4 55,325 (3,770)Z .,-,- ln 130,000 : :3i bo: 

Z- 5,-r7.?7 ) (6,',o) 5. (55,325) (,3,770) --. 1 
, units , ............ ....... 0
 

26C, -iay! only
r-":51 "7. 1'-',_O_ 153,195 (9 ),200) 

...- ," ) I '1 1) )t) ,________ _________ ________•______________________ 

;"; " 5120 .. I; •~ 7.1 i38,195 (9,200)
$,.. -; , •;k,, , " .1 6. , 19 , 2 Grz• _.-, 

*.'**'.**. 193.,620 - Grazin~g ca;z2city incl.uded 

At-7-"C grazin~g 10 hai system (at 
. -h;'-IProject Area.::.i:.ic Ae 9C% unit 260 days) -- ,42900 un 

w/l-%ckI(689450) I 77.7% 6.4 
D Altern.only (139950) 



__ __ 

...C 0 1; T I i U A T I 0 N --- Summary of Hectares of Rangeland and Indicated Average 

Area Eeasonally Area shc..-, as "Fal¢" (C)
*rasubuject to periodic 

it flooded by sour- cn Type iap. Assum.e that
!pck in-;nlticn by Lake Chad 

7C- of this not actually
,rd chcvn as types "AER Or (Hectares) G.C.) ces other than 

Lake Chad (H, L occupied by cr,,ps at given
o--" T-ye Viap (Nov.1974)on 

.ut aC1I( Ul in lower elevation and "F" Type tine. 
clorer to the Lake and
 

_ i;'Euti3vut to inundation. 1 4000 (2700) _____/" 


-c,.'Lly available for ?C0

in 1'75 but net in- :':':
 ... , s basis for" wae rage 

.2 , j­

1 050 7b,175"'i000 (2500) Fl 

(C6,000)
"7B,350 


_ _ __ _ __ _.__ __ _ __ _ _;.- - .:r.ct r __ _ __ 

71000 (?7C0) t,',5 
4,925
 

9,525 12?75
150 :/.,3175 

7 12,7C0 

71000 (,T,')) 22,125 27 .4­

:C7:1 :c-l .:,1 e Chad o 0,5; horel ine 

188,175105,55
105900 

%re- avaiiab erang..)an(!
- to i.subjcot t highetr ~::~cc:D subeohjhc (100,475) (93,400)1 

by puriodio inunrdatior
a1 ter-_t. " 

_ _- and thus not included _ __ 

in grazing system (at
 
10 hectares per unit
 
for 260 days 7000 units)
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Unl." ,.,:<i 
at WI:-I,1ji'. ], h.ctU.1r 

Th. "i p'oplc:l P/vne j ,.:::r' fcil' 105 di,y~: writ cea:on 

grazlng; wn:; aveI'i;d 1,5('J 

The Tropical Dovine Unit i'jirent for ?t', ," y. dry sea:.;on 

arazjni. ws avcraeod at 4,.CO. i prr lr;oc t-ry:. This ltl,:r 
20 allownlive rcp £r,": spot dro1 ;htU',included .. lo... 

zh:'Ub cuLt.n uo.- w.!d0Ife n.ccds.wind carry, breahiot:& and 

of the ra::s Vorai;e is comprincdBecause a very high percentage 
of annual growth which is relatively fragile and of low nutrient 

content during the long dry season, the tcm is inclined to 

assum;e that the beginning guidelinc s:ockini' figures set forth 

are more likely to be high rather than low, under the -razing 

System designed. This is especially true if the averaCe bovine unit 

on the range developes thru the i:provenent prograzs intoioa'ir 

anilal requiri.J a higher daily fora'e consumption than now 

calculated for the "Tropica! Bovine Unit". 

in thoory:The range inventory for t .P As.-ale sector inicat.s 
ca ac ty 	iay be ovailable there.that somo additicral grazin.-


ho:e'ver that there is *virtua).ly no ranonlantl
It rmust be recallei 
in that sector that is not already badly deteriorated fron a long 

history of continuous cqlectlve g:azir. an4 t). .: the vigor and 

density of the key desirable ;'azzes is nil. The potential produc­

tion of forage and livestock on *he sector can ;cry likely be inproved 
reco:aended more rapidly by conservative stocking. It is therefore 


to the prent nn"t.crs on the Assale sector

that the 	 stocking te held 


first 3 to 6 years of fully ic.ple:..entaTi!nr, the Grazin;
thru 1 
as is indicated.Systm hereafter adjust the stockiig 

" +- will need to be mandatory
Control of stocking to within about 15 


Natural "controls" will not be ndeqiate.
under this Grazing System. 
be uccesssul.1k


Without positive numbers control the Grazing System cannot 

permit system for authorizing nimborf of livestock to be grazed annually 

in addition to carrying out the Grazinm nciediulcs for defermcntL and 

rest vill be a prerequisite for success of thin Grazing Systo. 

for tho total Grazing Blocks Val thru Nfl9Beginning Guideline stockin, 
162,,O.an shown 	 in the su-itiary table (pageL! =.) is oothnated at If 

of D thot, thoGrazing Block D (Alternftte) is selec ed insIoad 

befginning guidoline stockint: lit ind~ciated. o ho 13.L)O97. ReI'oruncc 

is made to factorr dincusood in the inixou tion portaining to the 

reuson for tho alte,'nativa plan for ,rafln llock D. 

t ut thora nra re prolutt on'm. AvtalIt must be einphis.il';ed 	 [,u~dcl 1 
lu ia: t.ly depr, tknt onicapncitlr,- on the soni -nrlr] ranirm1 tnd w 12. 

how closely Lho Ornzinr,yo r'Uil'm 't fOm ,hrn n'd r':t n . 
ovt niun)'v !wtiiine)aIltuI'(.L 	 it, sr ,lit-1hiId ar, :t-'nm'id out, w l, llv k o 

cuidolin f~c u eo for !,bo:inn1ng, t lin. 11' the nh11,uilrd dv Ccrncn L 

and ront 	acheiduen are not c 'rrlodout,, a furLhur roductlon of' iL 1

http:uccesssul.1k
http:virtua).ly
http:h.ctU.1r
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least 30-40 wwill vcry likely U, neccs-:ary to avoid a rapid detc­
rioration of L:c range fis can 17e ey'mecetd foIlrin" water develop­
ment if selective se.son lon rrazimnf vas 1-cr:it Led to continue. 
If the a:>.aefcn * are carric! out inliratvdschledlled .'::en as 
in the plan, it will very likely h:e pozsibln tv' incrOase the 
stockinC to sere dcree ton yc'arz aftc'r otal imp!eenntation. 
The grazing car:;city in this sel-.i-arid rinn' will always be 

wl"-in 

" dependent upon the season by ceason weather condi "t.1 n. The most 
stable stcckin: cuideine is the one that will match the stockinr 
capacitydeter7:inc_ thr- actual e-f'erjen- for the "average bad year". 
By hold ng to this stocking' -uide!ine the potential hi.-her ran-elan:, 
production can be rest.orcd :ore rapidly in the better tlan "averat:e 
bad years" if the plan sciJules are carric,, out every year. In 

addition the availa'ble g:.s-'zor reserves and fora,:e available on 
pastures othe.;':ise schelulcd for yearlon 7 rest will be availble to 
prevent losse- in J1e wer-t drought years. 

Over or ,undcr stc-c':in- wi1 ,e cu:'rcntl' inca if'Lt by tic '3:azIn.-

Block riararer thru current mon itorln,, of* thE reclil's of L:r­
impacts on the ranreland. is major rIz :bi_t. in this re'i:x.
ii: 
will be to note he over or un.... stoc*.ini, at a rriven raintT:1x 
occu-red and to elt, vs correc: the situation ly current adlust.n ­
if he can. &verstozking can be usually i-ieIntificd pro;:.ptly if 
eycessive tra'plin- is evi,'eht nacr vater hole:: or villa,!e, or 
and where liverio:" run chcrt of furaZe or *.'ate- before the eni 
of the schedule-, 'trazi-n. nerici in a specific pasture. 1,iz 
responsibilit ,' ::u-t al,: ,-: include prompt "Collo1-up" with the 
herders to see that the schecles are acco:r-plished in a satis­
factory manuer on the range. 

"If after 3-6 ycars of carryin, out the defer.!ent an yearlor': 
rest require!:ents on the pastures designated fov t.at treatment, 
there is evidenoe of conti:nin,v e-ccssive trainpin:s, er.'pe, ally 
near the water polntsor if livestock are cornmin,- ali of the 
food or water in a pa:-ture bhcforc the n.che. uled tine to e:,'pane 
grazing into another area in -iccord with the gra:J:.,: 7 schiedule, 
the stocking w*ll likely heed to be recuccd in those specific 
pastures. 

If the Grazin, Syster an' bolinnint rtock'rc C .1delines are 
carried oul a:; ::cn:duleO fe: a s i"..y:a "dy rounld" is ].iCl,' 
that. the livce:t.zrc!: production bncri '.z will LIOr,5.s thru 
increased off a:r of,,, t:t" : .:'w,.cnt of the rancre. 

land ecos'zto..::i T!ih .:%:, 'It-will o.., ,aLhe lth. ,1 .t es,-. 
cond ition n,i l t i ,)o . ltN ni ao r d -,.o 1 .. , t hr ,lve-,1i 
at no.g'ea rr th:xu ie-year iir uPVuLI:'. 
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V11. Te rzin .. "
 

.the env iPo7:Len t. 

A sun.-i r, o s rmr of the :no:.-. r: on ", < ',inc ion,4 "an 
factors which ;lt. .c in i:" i:.c:, ' , '..rtzin,.'i. be acco.;,.1'i 
Syste on semi aid ra c:e ia; .'l : : I >:c , o-'.. :III: 
the fora-e ani 1,';e) L c! pi-cCilclicr.) io: out[Lici. oil the chart 
on the followin paCe. 

A. Grazin- treatment and livestock manareme',,. 

The heart of each Graz-.ng System for each Cra:-':n Bloc!: conzits 
of accompli-hin- herding controls, th.r. schccil.es for uwlich ar,, 
to Le provided b:, the Rar:;e Ass.c i'"ons rith t..he rc.­v'n-

pecti.ve Block ,anacers wi:,hhi: the overall -ul.!elinesofilh 
Grazinr. S vstc:m. The neasure of he-dr c nLtrol ncccssar will." 
be that 'eqlii t w t.oicl :--av in c:"tu , ,i n . ' asi ' 
until ,nor a'u-ut the ,eei'':er, , [ daie stei " the plan, an6 to 
eyclude l:e.oc, (other than thoe t},c.'.e " nar.d 31'illN'1 e 
plans) from nastures to be rested yearlonF ar schedulcd. 

The herding necessar:' to nect the Wef'rnc:',:. : :e.(dulos can be 
accomiplished by the herders n simple e-,p,nsion steps b, 
dates into Lhe areas to be ,-razed L- the livin:.sc;i r,a parz i.­
cular sequence. The apiym. .ite,'date for c .-2d- -r-a.[n. 
into additional arcas i'.c Aidodthe L.razn, sched-'lov.will -r in 
The hcrder must be clearly aware of h's rrazin- schedule st" that 
he w:.l1 always know how to propcrly carry out his part. of the plan. 

The instructions to herders ucrtalnin-: t- this, must alwa,..s be 
simplified r"r wor!ability by th'e Slc. ,iaria-er, vorninr with the 
Rance Assoc..t.ion thru its f.*c]d reprcstmLaL>'oz and water attendants. 
They must avoid confusing hc'U.rs ,ilt: comi'flicten. Jrfurnatio'l b, 
betin sure that. each t.radiAon.l terri'oial ]cader .f herder- knows 
clearly where lj,.est.och can Lo ,ra.cd an{C' t.!e catcs ;,when the livestock 
are authorlzeal to oernand into a,.!ditional ,!:n.:urcs.. The plar'q must 
be delivered in Lfficient Limc foi- the leate' of thn hrcer froups 
to loop pe.ple informed with ut hst.e and dirruotion. 

Develonintg and mnainlainji,;. or,.nini-ation nr co::trnicni -on cl'i-nnels 
so, tlat leadcrLe of hmrdi'o: wl Lc ,1rol,'i'v 'rc"" at. all t :cs is 
as 1nuch a ea;Omis i o. the-Ptlc1( "':*v'i.'c' for,,f *-. siceris 

"
 as Is the horo,or l . Iraact ::i "' .. i : 2Z , ' l.i:..t¢,'i. :.'ic''. 
out eit at. imdividial B .ll .. ipp1,, u .Cr'a-'in. 1,"c' 11e 1 d -'IL: ns e 
full::- ;:, the (I'r.:,. , P,,,P.'.o.o.: . " '.,11 " h.c"L, of 
pe ''oml';llcle t.].'.' cf'o 'n i; -Ir; I!.t' I : .k e'eeri(' cl' I - ! 'nnn *er"'s 
sliort-comlii s in orz'anizltion noo -- tent:gon r'"'nrvt ;' as to nt."onoe 
else. lie rim::t. ren-illy rcI.ate.0 nliC ope:ate wi ti he 1.lier:rwtor!; o'4iwrs 
as a sincere and riot.ivalt.,d l:c iOr of hi a pr,fes:ion o':r th! lnt term. 

http:pecti.ve
http:schccil.es
http:Graz-.ng
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itcr or the tOri:.n,
cc-n! rollinr the e.rc.,v:;..zi'onThe foir s erm 

:cv'.'k"Ztx'. ":nLhIr otherS',.tte a.r'e* as f0ol'" (fi.cre ar' 
h '. l, r. he

:!1 hr: ' r,r
has aeCC:2p l cd ti', c p:; - ' ou, 

Grazing . C:" 

Step 1 Graze 1lk'e;'tock w tlti:nl!- in C". 1 N.vla, c 
c.ttagricullure and .aznan to thle 

the eccs'/ste,,l will. ,rnit a bal.jn!rd rfcrrod 

'1 n %.aLe s,'.tablethe ,.cinitv,GrazinE. Syt:: t 
.jet seron.for Lraz.n in t:he 

Step 2 In the early '..ct season (r-t:artinr. about. -. ne 25) 

ar(l at/,vc the .nem.il.ted nmers able
livestocl.- over 

Plain [n thc vlla: e vicinity!to graze in a:.balarced 
will be inteoratO t2e Graz'nnt. .lockGrazint 
System. These liectQc. UI thus , tart to graze 

n thc "e larl:
in tle p.antiure:: uc:"*F.n:tc'. f r r-i.-

wet" scar.:n (.j:'an i: r:: :'enr in t:e Graph c 

section rart n' 5) for Llhe . ...... yjncc- U7 
eniuih 

soon arler thp rainy :;c'.,l EarL:" '1: there e' 
p ,-a3 ':tur to carl', thCar.:'. engreen forage water these 

livestock.
 

A-::. 2Cth) t!..ee livestock run shc'-t 
Step 3 When (after about 

of fora -c or water in the "early wet" pa, ture whcre 
earlier, they may then e:.-par.dthey started CrazinC 

scheduled for
into those pastures which have been 

on overlay n"5
early defernent (c ,Icree, li-ht green 

in the Graphic section) u.lere water and forage are 
At the same t'ne, ,:eep the 

planned to,4be avalable. 
!earlon:out of areas schecduleO Frc restlivestock 

vicinit:. areas situiated withiu
(other than on villa-e 

the ariculture and Grazing System plar.).
 

the Or7-
Step 4 After about Septem.er 25th e'p-.nd u.me into 


season pasturen.
 fort e 
Where livestoc.. have adeqimtel.y c nimee' the 


or water in the .et, seas.n nantur'es then the lve:1.oe':
 

ma: cpa-nd the "dr: r-e.,r,." ':azin are.. ( ir',ed

Cra,rc

yellowr n Part n'5 of (Y.-z',n. 'ection) fhe 

and water are plannd t. h'e , ; a lcle until the 

folow:n. I. no. 

n''~," 'erti ": on v.ri.u, ':" 
P, hibid ini,' hi:" pe,~t i ,,l 

Ii i. ' a tui v itll ' L',*I 
out hi|| i'( ; S l to Ic: fv,Iii n t.,oh 
to prod-'ce :tire rnnl betIl.e j £r:La ' ind red ment. on 

pnint on, I'.me herder has 
S'tabi1 ?ed rnnlelai d. !ro,, t.ir. 

http:lve:1.oe
http:Septem.er
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onl,, to acco..dat, his ani..iT&1 and the irstructions whidh 
may be forth crin.! frm tl.c ,at.erpoint cuslodian. (see 
range inprovce.enL scr'tion) an then "let thints happcr". 
Rinse :;j Le c ndition, will t-ow tend to improve wi th 
tine, because then "nature" (ecoloL:ical rcsponse) "iw.Kl 
tcpd be on the :icrcei' ske". 

Beyond these step e::pla~ncd above, the rcsponsi',Lt!t. 
of the livest'ck owner is to w: r: with the .:terpoint 
custo 'ianz and the C'eld renrescntat:voz of hin kan :c 

Association a:d to take od care oi' hi-- live.7tock. 
This latter iIl. mean keepin-, the livestock in :ood 
grass, Plenty, of v.aLer frec from bad tic's, flies .rid 
desease with a ::inima of disturcance to otheiwice tra 
ditinal -;'acticcO. 

B. Crazr': Bloc':s are esi:'ncd into "pactu:c". 

In the secuenc of ;rzzn treat:,ed',is sceded for cabh of the 
desjuated "pct.w.es", at lea.t five of tae s;- "p.rtrturea are 
schetilcd t Ie grazed in the a-:p,:-:'rcht 

. 

,ear Cert-ain 
areas !:flchczn:-'t* t-'cte n-t :n.ore than 17 '" o. !'>e -as: eRn' ar..n .r­
rested fr:,n frazi.n ;'earlon- each 'ear anrc arc r;1 ferent areas '-a:: one 
year to, the net. Tn this w:a,- plnrtv-'or and e-vent"all-, roil e:;re­
tionin- anC' of dcri',LhL f.lra -e raszces in restored rnchrozn. t ' on 
pasture. The arcas des.:nate fOr ycaron.- :cst in the wiet sen" n 
pastures are :r.:..at-.ry bccause there are abz'olutel, c::;snt;a! to the 
restorati n of t:i:-nc aa:;tu:-s T',Ic n panturer .- s; r':itlederv seas rre 
fI.r rest once every sis- *ears. ,ecause defez-,ent i,: affuic'ed ti'eoe 
dry seazcn pastu;-c ever'. ::ear, this cc!-eduled re:L is not ::anch:oz' 
Therefore if an emergenc7 did -,rse .uch a. ;f La':e Chad floodnc, to 
its all-time hi-.4 shoreline, or catastrophic f: re:: cecur, or prolont:ed
critical .,drou: 1H conditionr occured, or to help abs 'rb the te::'pcrar" 
danauint imrac'.s of excess st-c':nc, dirinC a 3 :"ei:' stoc!:jng rer:,,ct:en 
prrOf,*rx,it c-luld an,- w"ull be Crazed Then the Or, 1-eason racture 
wihid i- schrdulc! for ycarlon- rc-:t uncer noral cond: Lions wou',6 
be grazed unCer a ,::)ecial -ne -ear authorization That nartt.-e '.,Clld 
be prov.ded yearlon rest pr mn,._ at the emcr,,n.cuc' end. 

Pasture boundar.er na. be mar'ced in a." Lanner that can Ix-tnmistaln::uiy 
identif'el Iy the herders. A ra('er_'-+3ee track, haMO cle.rin, ,
palttin;. on tree.-, or , ca1 f r ri von c rcun.wtance.­not.t '.)ccepa(,
Thc :a:;tuze lInes ?:ar':e on the o~e1':. arc intrn',(: to follow 
O:(ir;tin. r',ad: ant tracks in t!,a I v cirnit.:, wh; !::a i 'e r.ru: :,ir 

. ;intanve:n nt.marked wihon nec'::. r? In ;':.). i ,rre I ;ir!'.s (o nli re, i 
mai... now on t.u: LIM! it w;'1 ! ,ii '':::' ,-1 4o1'". uut. 'r,,oonblk 
1.caticn,; for pasture line:: W14th local lenders and then ujia']; tLhi 
1ine.. 

http:boundar.er
http:pct.w.es
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C. The Grazln:.. fo?.lrula 

The tr,'1Min. : prescribi fe:o 	 .. ch 'drnz.z1c Ploc'% in 
and.l;a itn 'n 1 ; vc:. rockdesi..1ed tc" 

n C.t'grow.th .ain res-on.:e on the s.c-f'ic ran:4e n n. ::o 

invent ricd b:. tie A ,o-tolnPical Stury. This f.r-Mula is 

believed tk Lo tihe most appro.'ria:e t rueet the corCfltIons" 
tlh'u art.ual "- ,i .-rccttion maydescrioed. E'pei';nce ranc, 


sug;gest a ncec* for lonccr or" sh rze" period].f: of' dcfer-rl as
 

actual datesr o: "peak of fl,:., :" time an,4 "see1 matur;t,-"
 

time for the se'.--ral de:; rable r-rass 	 zpcoies arc further 
formula ar.lcr, isdocucntcd. in an' case t'ic -razi.n. 

charged ith a ,-ancdatc t% ,a nta n r'ood fc... .-ravse. w:,ere 

the," cccui nci, a- -:l'l ns to restore urward tiL: l: on poor 
" 

and fui" cn&"on ran ez. h rrazr.,' tt'e.t:; . s7cehe-lcn are 
' :alti ard t!.u. 1,,.Lterthus prcs".-iLte< ipr*ovo uc, '.- ' e 


fo'ae ant" livcst a nr t'n thi ;-'.'-h bo!.- the short and
 

lon. tern. 

D. Graz nL. Bloc. pastu'e p.tterns and -raz.'r, treat:ent 

-
The GrazjnL j:ormula and De:,inninc Stackin.: Quicec)ine are
 
provided in thf.-, plan fo each Gra-'.>n rn. c'. The Graphic
 

section (overa,'s !115 and ncl) showin.- h schc: ued rc-qucce
 

for each spec_i G,-azin; Dloc:, -s filed in a se'parate
 

Graphic section binder f'r each Crazn'n Bloc':.
 

dui'in. 
or "rainy" s.ason 17,stures (in the village plar and in 

the Grazin Block Plan and the reason for each. 

E. Sequence of grazinf* treatmert 	 rhedule2tho"wet" 

The sequences for twelve consp.utive 	 ,'ears is as follows 
(the treatinent order of the pasture to be ,razcd may be 
aejusted by the '.ar.a[er and A:isociatLion to closely} match the 
rainfall in pastures and adjusted back to the reLlllar schedule 
the following year)
 

1st year start grazing: in early wet iea:;.)n for liventock 

product ion. 
2nd year start f.razing in carl:, wet ses,on for live:stock 

product i on. 
3r'd yenr 	 pasrturn dofr'"d to a hout. A .:l 'Oth (pnk of 

floworin i;) Vor " hal!'..v ior" ,tcvti'yon k ,y ,1:' i­

rable for'-:i(e Irassc::'" livestoci "wa. 'k-in:;ecd in;'" 

of key desirable -;pecies on late u:;ed part of 
pasture plus live:;Lock producL.ion. 



Rest yearlon forci. vejgetative litter accumnulatiou
4th year 

to mulch soil, !'or "full-vi, or" recovery of adult. 
pluo, protcction 'of reedlingsz.desirable 	 gra:;s plant-, 

early wet 	 season for livc:'tot,(5th year 	 Grazing Ai 
production.
 

for llvc!tock6th year 	Grazing starting: in early wet scason 

production.
 

7th year 	Deferment to "peak of flowering" (about August 20th) 

for "half. vigor" recovery, on kev desirable forage 

grasses, liven;tcck "val'-in seednnr,"1 on late used part 

of pasture plui livestock: production.
 

8th year Deferment to "peak of fiowering" (about August 20th)
 
on key desirable forage
for "full-vigor" recovery 

grasses plus benefits same as 7th year treatment.
 

9th year 	 Rest yearlong for ve,-etatt-Ie litter accumulation for
 

soil mulching, and for seedling ectablisznent of
 

desirable 	species.
 
ot. seasn 	for liventcktartin,1Oth year G-azing .. in rirly 

production.
 
11th year- Defepment to 1.eak of flowc-rinr (about August 2Cth) 

for "half-vi go-" recovery on key desirable fo;'aCe 

grasses, fCcr livestock "walk-in see.ing" on late u-cd 

parts of pastur-es, plus livestock production. 

12th year Deferment to peak of flowering (about August 20th)
 

plus other benefits of 11thfor ",full-vigor" recovery 

year treatment.
 

At the end of the 12th year repeat the grazing treatment sequence, 

start with ,ear 1, then continue thr' year 12 eycept as may be 

modified frcm current monitoring and evaluations. 

F. Sgeuepce.of. grazing on. 'dry' season pastares. 

Five out of siz dr; seasbn pastures are to be grazed annually starting 

after about September 25th (seed ripe time) for livent ck production, 
density recover- forplus providin.: favorablc situation f,-r vigor and 

The treatment w iI ls optimizekey desirable forage grasses. 
liventock 	"valk in seedinc'' benefits. 

One dry season nastiure of sir is scheduled for yearlong rest each 

year in order that each dry reason pasture can be provicd year 

long rest 	once every six years. 

This trentirent is to speed up restoration- of key desirable grasses 

and shrubu thr'u per:,itil.in' :f ft :;Il'it on of t.otaton 1ltt.er ant! 

mulching for -::oiture holdin ' an. 'e:rt ii t.y bqnft'it on pr-untly 

compacted 	 and/or lit.ter- poor s iln. 

http:Sgeuepce.of


The "dry" se.z, n 
(one ir, cach of 

o:'tureL d,:n 
the c Graz'n.L' 

-n:tt:0 frr rc2 
;. r'.*v,., 

in an: 
n 

one 
1.1,. 

eet 

very e.:ientlal r,'rrve of f::'rae for crnci'l c, in the 
event it murt 1e t::o' peroCrally. 

G. Graz*pZ S,-s.t ...Snake.down F'erioc',: 

FIont lar!e Grazing Syrte:;:s and erpecially thore der.. cned for 
low-rainfall areas requi:e a s-.a!(c-do.,n pe,'.:od for at] ast five 
years beyond the timc the systc:i is full- irilenented. 

Ran-c .ana:-0,cnt e:-pert-se must be provided e.-rh Grning Block at. 
. ;odt onsiAi:least th .his pr, .s the nnle:an. ,uthor t" t.-­

make ,;orrect :'::ceping c1n-res If ncce.""ar, to sre t1,en the s,,te:' 
as results of ".1,, e7.entatin n-d rrazin' i:npact,; are mnitored .n 
each p.zture. Tt,: that may call f- this c ntinin,- top PR-no 
Iana;.-men. ca- :,li ,,:i". include cc oo. d. . Cra!'n. .ie, a 
the pasturer. V' L1:In h.th.io:' further eva .t~ine a: 1 ItSs o : 

II. rori.tor*.a- the Cr-a: r S:':'.cm a::c cont.rols. 

A sar.ple "Crazin .loc. Inr:ect:.or. "hcc' ,i" " tacheC ih 
li:t.s he-" itei;s to be inspectee ant' f,-I:,ed un on n eacl pacture 
of each Caz.n, Pl.ccl anniially. Thin current nonitoripF and follo'.; tin 
will be mandator- if adcquate contr-1 is t,) be mnintained and ,.vouslV 
calls for trained and ex.)erienced Blocks :hana.-erz operating ac part 
of the staff of the Pian,,e i:anac.c..ent Or.anization. 

I. .Photo Grid Plot Transects for Doo'mentati.on 

Range condition and trend mcaturements must be docuente. by the ront 
simple and understandable tool available. The Photo-Grid Plot Transect 
provides an effective mcans of meeting this need and is rec::erdcd. 

These control transects are proposed to be estab]Ished at ench of the 
100 fenced centr, 1 plots propo:cd for a like r:-cr cf pitting or deep 
furrow Crill and secding tracts described undOer "ieveretation Project." 
Similar control transect.- are proposed within 1 'im distanice of the 
hiLghest pr, ducin,. wall in two w.et :tapon and two dry ca::on -vastureS 
in each Grazin" Block. 

t.innsect.s proposed lv.t 5 intvl'4v*:'.Reread'n.- oin thene .is at at -ear 
The Grazin,. loc. :ana'eor shIould %y IIl Irci ,a.;,:rt.cip,'.o in .ta ­
alid reread in, Lhu::e, t.:: Iai. te :o nnd1'annc :-o. piot*orx-n npoe:. 

http:Doo'mentati.on
http:Inr:ect:.or
http:S:':'.cm


'rh'et'~current o rnx'l:~n imt, rzt1 r-. t. o 
the B41A 't-0~I rV .'~.~~ik:~:.w:it ici hIII. 

The' tr:nt-et ''ti'1 2h'hri'ti : ul 'f 
dlay to day '. ! ' + ' :.V iil f& ow UP .0111I A :.I 

tNanager.- rc:-ponuibil ' ty. 

J. Fencc4i control Plots 

Deta~ls pertain-4nC to the desi-,n ande loczition of thf*:e 
is covered in the R--ver-tation Project -cction. 
Posit..i.vely c-n.trolled fencced flo.'s can pro.Xcin a vcr'. 
accurate docm.7eniation c-,' ran:,c, rezspensc an:* production 
tiat can be acc :n-l-2 & LCi ' and w'.cii the- 7.---17r1 n 
SFstem iL- Carrie, oult as prcrur te"'*Teve.t 

d fo.r:, -- -cr :.!c:'. '' ofIh 
j ana:cr, c1.,rc~n;. :ionLorv a-, o~: cn eno'bil '. 
Theze Plot- can only~rfr: thrir Tri'onuc if 
the cates -n tkli contr'ol Iltf.once --re orciv2c, ci the 
surroundin ."stv is for uu'. encdiir: l 
when raL'iPo7 are to te eiefcrrcm' or rc&&for 
yearlonj re:A. 
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VIII. R.e " ',, ov'on 

A. 	 Striurrl:_'.: 

1. I .'re',:'et "-Ifs - The rtur ose, desi[n and locatioO 
has been diecz.-. under :7ethods". Costs c.f construc­
tion are * ^ratin- exrerience with a motcrtion~~-mia are ,,.pc.....-,e.b.%9_ • onon 
grader citctruction unit similar c that prc.1-sedI 
operating o. soil and vegetative tynDes. "and labor
 

less in certain situations
clearin- and pnintin2 may coc-z .-, whichonv,but t e cost anbt.t.cd,....! includes Ioctit coats, j , I.. 

increase thruigh ccF~%.exizie in location r-S,-eeent in 
densely cu t'.ed cC.'itis, Ite-ized=jro-i.tatS 
costs Of the constru.tc. unit ar. .% .'The :na'­
meat marls .. t r.-.i n t to".. n.ad be n , tnree fie 
year intervelU'. 

2. 	 Acce:- '.'rv: TheE: e r to rrovi,:.e ,.cce.s for both t e 

inspecti - .--: .... e"- - - t of the crn'in, :'ste . at thr 
water p.ointsS >- both the Grazi-.- .oc- ,-i.or and t', 
designated ,,.;ater custodians each For theof'aLture. 
iruredite fut-r. 3 th.,.cre ".as :.:ovid noee to be traversod 
by tho ~':ei~n- and intcr:-m-c unit cnd suse'uer-t­
ly travelcd .nnualiy -"-wheeldrive or. by vehicle motcr­
cycle. These will also need to be r-aintained at 3-: year
intervels, 

3. Water deve!nrmcnt: Ccmi.er.bie water is already avail­
able in exi.si weI-iu and running inter:itton:tL s fi'om and 

rivers as woell as LaCe Chad in dry sonson.
 

There is a need for a substantial nu.".'eor of additional 
wells to pr-vide balanced watcr surply di.,;tribution in 
each of thie planncd m:ana Iuc:: t units. Watcr nu't bc 
available in cach postule se that .,tr and th, 1-ey ranng­
lands near watt'r points in dcfrrucd i' rested i,:izturc-; 
will not be u.-cd by liv:,toc: except durin, the periods 
these pasturver arc _chcdulcd ferf raziu. 

The criteria for det,.tiui.; water nccd for the Gr-rzing; 
System with the abive di i.inca were as fllo:: 

1. '" it . , j.I' UB]T ulit !,t.f dniy r'cjUi ':;"::ht. 

2. 	 C::oent well yi .Id i; based ou ari-.il traction 
-it 20 litr'.- e'cr minute 'ei'12 hCuT". 

3. 	 Avte:;i n w-ll :, m : yi cd ,a. e:;ti::.atcd at 
50(00 litern ,)ct' cu'. 

I1. 	 ,l'pr, xi:at.c'ly . . i:I:X×IUI tr:nx'l distance tn 
wator. 

http:constru.tc
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and 	 additionalshowing cxisting water volume ..
 
-

Summary 
nece; '.y 

siect* 
GraLnRg l!ocks, by nrturc-:s, i attached. Loation 	 U 

* 

0 
* 

L,11 pn n 	 ,M (J 0C" .) 4,L C) ' )
and 	 l"umbe2o ov..rly -2 in the Graphic Section. c.. C."0 1'C. C. C) a CF 

v,,r ayC,'
a nCn) beC' 	 o .
 
Co 0 .: o c o. 	 ­

" 	 vary i nuzbcr with a ,I . . c ' i : T ( 3-.- v, a	 ,- -'cnzstr-.etion of it, n to• 
C 0. 0 4

Wells proposed for -0,,- All w i h pertain 
choicc of o1e of three o,,L.. Lo ,,l f I r to 	 43 

.: 	 - .
nuUber nkin dGrazing Block D on l. These ortions and the 

C. 0 C- 4 
of wells called for in each option arc as follows: 


Q 0o :
(1) 	 Total Assale-Serbeouel Project area calls for con- 4.> -P Q . -D5P 	 arc 

posed in re-glar Blo-1: D which extends South of the C_ ) II- I 
Chad-.'?,i eria r.ca into the Yacres zone in part to 4 

strucI ols, of which pro-

i74 
an extree scuth latitude at one point north of 	 0 ~ 0 C)4 C) COe 

Nvat)abou. 


- - as o,)tioii extendins
r a 	road -c Iabout la ti, .,­
(2) 	 Total rrcjcctI,,A Ara-,sare 


sruth across , - goriao
 
of 95 cemnt w,..ells11*43' but ccnruc tinr a total 	 0 0c. 

,L,,in dr:: s.isen .- turts only rc.jC.ct w:ide, rlu.; 
1-4 	 ,c C,.dc , 

,. .,,011 artcsan la..e.I of '.:hich :ould be oc .t.d ,-443 U)CO 	 usouth of the hsd-::ig-ri- road in -lock D ar with 	 4.) 

cc:n w.ells in that 33 cck D.
only 2 a4iitinnal 

4.) 

area and scci.c- ly KOCN D (Alter- -I_	 
v4 .4(3) 	 Total project Q~ 0 

nate.) limited to area North of* Chad-Ni-erila ro.-vi. 	 0 o1 .d 't.
Total project area calls for T". cement wells in dry .. .:. . 1 0 
season pastures only. o " _ c.. Z'4 

An additional number of .ells are indicated to be needed 	 - - ) 

bo availabl	 
- L 

for 	the "i7-4+ which will be available season rrazingited dryfrt ...
-

in pastures desinatec as ",et sezason pasture. These ,ells ''I 


can providc -iritionli iiestoc . water r.cd." ncccary to--
 En 4J	 
- - --

after hnr-vct ti:e This 	
­

more efficientl utilize croprind o 

total need is shown as 117 wells but it is -nc,.n that much , 0 

0 0 
0 

0 
0 0 

0 0 
r
 

roll i,.-ter supply is provided
of this in(icatcd ceficit of -.
thv 

,	 I 
tc 	wet scason. A firm cstimrlte of

by rain.ll i. 
C). 0.w . N	 c,7

amount an, lccation of livcstock w'tcr needed for hnrvo t-	 ;" "4
0 	 a. ( 0 1 

c Cat I(by crazing) hich arcing 	the ... It lt c.cr P 
S 

1 ­wet.iost,: " w, ........ in tie, . 4 :-,.-A	 
0
 

grown in these pastures 	 villn c ln-."i-, cn .c:b .ly no c ioi:"; uutil1 th 	 . :o -,,Jscas 	 ,: ip(rlr 'i1,r"if-. Colmleted. T'11culture zit]J .- :i r 	 ,
l'¢ ! 	t ,% ..)ns t ruction o f"tIi, !,t::..rtr 


I1o , ,,te , I
 
c 	 I 


;. ,,t~~.'.,lJ l'.| :. ] ) ' t

secol:(! Iol :, ., . , :.) .. L 


2 ': 

vailnbl. 	

r 

41 	 Ir- ' , : ...• : ,- . 4 
o 	 i-I I1 	 •-., o ': 

'
 
tq .I I." * I 

U I, :; 1"|, .i , 1,I I
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±hOPr-0gED WELLS SEFIEOU'EL Occtor 

ARYT"S3A.i' -U.i..T 


y .. ; - i DLY 2II-1,,2 i .'E SEAS :
 
Uri Total Cost No. Unit TGtal Cost No. Unit Tcta1 cst
 

BLOCK CcZt Cost" Ct
 

LE'-:. ".'!.L R.. C WELLj 

c -5B,co0-" L-00 e/! ,jO Io00 

2 1 

1 " 1C ,'rCO. ,,: ,,:,OOO 
, 


C- L 

i 'tJ-000 30}j" I ' I_______
__ ___0-,__.__ 

c .iro ,O0 11 ..5,000 550,000 3C 2-CC5L 
_ cr ' 

.icr. -- -'" IV_ ____,_O__. _ ..- . ,, r" 

," '-2 

c, c, 0 

-- . .... - ' ,O 0I 
I 4 ... /i " 
 1 

-
CI 

* 1 . C ,... " 
_ _ _ _.._ _ _ _ __ _ _-_ - -­

_
_ 
-- ,--- - -_"_ ___ 
_ 4" 5d 

-
0

-* -- : 1 O 

yse- plnig"rdoM10 

" -.-- I -eered- ji"2100 by in_-ti imlmnain 
41 ( 2,C0 j­

-


' -r s~e' as second phase cueratior_. subject to substantial reduction foc~i;,ng 
and grazing system plan~nin~g- ar,d/or"cr-site szurvcys to b - m-rde in vililage farmn Cotne on next page 

needs deterrmed by initial irmplemelltation. 

This total is to be reduced to dry season pasture water developnments in first
+ 

phase operation as qualified in the above footnote.
 

Continued on next page -­
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pj C r ....T. • " F-, .ct 0 r. 
PPOiPO2EP "'.Z I:; ,AT I',;,, 


ClE ":~T XWTELLS f%,,Ei . L'.. 

"o. U" Cot TCTA. Cos';BLOCK 1"1o. Unit Cost TOTAL Co-t 

E 29 I12,000 $74,4, 000
 

F 9 108,000 '15 12,COO 1 C10 

G 14 168,C0 21 252,000
 

H 11 132,000 1,000
 

I 9 " 1080,1O0 '7 H" ,OCO 

2)81.;TOTAL: 72 $86/ ,CCO 

**PrAposed as second rh,-se operation subject to substantin! 

Reduction Fc!]o'int On-site Surveys Ir ') nCe in Villaie 
Fairm and Grazing system panninC and/or actuil necdi. deter­
mined by initial implementation. 

'This total is to be reduced to dry seocon pnsture water 

development in First phase of operation as qualifie 1 in the 
above footnote. 
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-B.
?TnCttc tu-nl Dev(;lo-:.c ::t 

Grauinr, Unit.
 

a. Pitting7, o:" dccp furr w " ,, : .cc -o , ,­: Yi v d i of 
perennial .,-..7cris pr37o ed i0 Vilct t'acts on "C'tCr 

quality rnreland "cils h. '. vc-etat.ion, ranre sit, -icroc­
climate rnnd thus producrion is badly dcturior--,tcd to mcstly 
Annual g:?a scs and oi'ctty vc.-et2tiv cover. Sccdinr3 areas 
are to be cleared of lari-e trcc grc .'th to CCIi_ available 
moisture and located within c :m of water points cxisting 
or proposed. 

The propose of the seedin in addition to contributing to 
increasing and stabilizi:., livstocok prcducticn for -c site 
is to provic nilo-.c ex' -,rienco in stablishing and ner.ne-ing
rcvegcativc. rcis on th,-. and similar ,-o.
seeded r4 t-r'.;.ii_ ;clc -rvo n-s bnc :a-. .for 7:: i "ng'­s.. 

range :'nngcrent jcrf_ ...... ; and ran .,rcs],.zo th", 
GrazingL ;ysem 

These sceded tracts will provide certain evaluation ccntrcls 
and demonstratc that: 

(1) Dosirablo high pro.ucn- notivO perennial grasses 
can thrive in thc' local nursery and then on the 
projcct pastures .Iy carryin- out thc drazing System. 

(2) That the QrazinG Systcr: i.nlomentcd is allow,ing 
certain native percnni-l Cirass spocies to thrive 
and maintain hic production althourh grazed in 
proper season and stocking. 5 years of six. 

(3) That if extention and orianizational effort can 
induce the coi.m..unitics tn herd there livestock in 
accord with th2 QrazinG Plan -o I:h.t the secedcd 
perennials will be r-aintained, then the variety of 
desirable perennial s:ic:; indigenous to the range­
land would very likely be rcst-r-d end maintained. 

(4) Conver-ely, if sufficient h,-:rdin, -(nd nu:mbct t s control
effort; i.-nct fcrth'mi: , or t'h o Block J.it ml­
ly implenented ird soeeded, to mainuiin these nntivw 
sceded - the"enial .f o"11 Tachin1f t:hC mb­th.u: tho o(W
je(ctivc likely w*oulC b: Nil or tht "hVl- ud:: • r X'.:c­
lands -i:t.at ill ti I n Lli:t.z c I: ore e'f c ­

need to ]'cc"J C'i ."h, I:tqqt ,1:', ':::ct~t el ,.,:l. ­
mcntatiom umt..il h otd.; Vor :ide(qu:it,roiznnjrn't
can)ability %xcvr, f:tvo1-!a[:lu. 

http:rcs],.zo
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100 ~ ti~0 ~ 0,0O
 
(to bo pvcr'ar.m : rate of aipnr:x~imntt?­

tarc trnct! in 10 a:ii':..pastur..."
 
startint7 ihc! first yen.r :ifter n Crazinf;
 
Block is ir,,plcrentted).
 

(F',r equip:lcrt and hotusinc sce det.ail cost surmnry) 

b.Fcncc* 	 -...Iu~~ he rc:equirc-d control plotiz. on-Ji11 	 on 
cflch F~c22A tr ;U Entc., c(ftrol r.Ir't ilcomsi-t o~f 
twc aajcin.r.1Q:I/f h..- fe':c-d t.c~(0mx5 ~ 

cludce £qunl : -- a of seci',.'. ant: intrcntc-, archd 
Acr~-uwc~I :i c:~~~:in 90 rn. 100 rm 

total; c;:iI~c~cz1' ~'. fo)r total ecl.1 
of livostool, .inchno t~.m r:j~n~ 1/4 hvctnre 
trnact -.ill 1". JrCvido"- ~ czch osi.Ce. to b, ' .1 

schcd.lc--1d for th:'t pz'stu-rc. The,-. iattcr 1/', hectrer tv.Act 
will be m,dc nvtril-blc fo)r iiv-:ztock Cvr-tzinC. only vheon 
thv't Gra,.int; ?lock is authorfreod for ~r'igand within 

Cost estim~tes: 

Fencing' 10-0 cotntrocl plots en 100 tricts 
1/3 !cm nt 2500.00 = ~.830 c' 

and main-= 30.OOpcnirig zmd closinr' Gntc's 
taiiiance of trtict ?ernc s 
5P7,rz : t 230.00 cai -n 100 tricts = Y20 1000. 00 

1 Truclk 	 = 10,00.0 

1 Land Rovor 	 - 5,030.00 

scedirg proj Ct.,;: 

2 	 trannsects of 41 on plioter' "rid plots (s,t, attcho' de0­
sicin) to be o~Lbi:rd~C'Of U.1C11 OCClin': tr'.ict.df 

http:5,030.00


Itrru.scct in th - 1I c(c~~~uc "o'l 

Sitc.) 

1 	 trr-uwq.t in tic IP. rlct '.--ith tw,.-'t~ 
the latter plo-z to bc val for ~~w 
only in tha Grnzin- '-ystcm. (2" ploCtS in the 

a.-seccied nnd 2 )lolts in~ thcli .c. sic 

Establishing and z.'eading 2 ta;>. on C"' :.I tract nt 
Pt 	 25.;OCO = 50,OC'0 .00 

=55,00D3-00Reread; ng plots ,-'t end nf 5 	y-ear pcriod 

d. 	 I1nur ;o f'i 5 yc-.tirs:yt-s:Fi .t -nd sc, din;g trinls 
on ~:?rx: j2-0 1cj rt.s of r'l- erc.t 

c. to 	 t*1'~imli fl.'jCi.lJ 
pittinC; disz--n (I.~ furr':~' _ for Z C'dIrr. 
The trialsF. p 

tecp 

o.tnti - :a;n ky c. o 	 nriCJII'.known- to bo c 
soil types in !-1 /4450 5"' 	 : r-.nfail 7.;11c 

No 	 irriC.Ction.. li-.tlo o.' no' tetli~upiv)rt and no plouC~h­
ing mid -culd 	 t fist ph-asc thCseocin b-- irclu.dc. Ci of 
trials. 

Project N.-nnc-or cmintcrpnrt 	 a-nd stalff(5 y.rs) A, ,000 

sn 12,000Speci-l ccipmont tocis sc 

Fence 20 ha (I.-) km; Vt 2,!-C0 = 4,5-00) 4i,500 

20,0002 caravans 

1 La-nd ~c~:5,000 

I stornge rind wa-rehcuse n.-. ji*',terf: 60,O000 
I truc% 10,000 

1048E 50. 

e.* TotnI cms: i'cvrt;toeitt~u::~ 
C"Nurse'ry (roiindod) ,5' 	 ;U. ,00 

o 	 1.- :.A-mPit inf,iopp;10 	 , 

sVustodi m of vzodcin;tit; nriu cmitrol' ~tt 
plots 20,000 m C'. 

E:;ta-blin T31I: Oho" 0FriI ct - 'o1 tr'v."..-tv 	 50, 0110 ) in 
5 .5,M0 ~);~dIrcru.-diiu;r , it.', yL WJ 

t fUT, 

http:irclu.dc
http:fl.'jCi.lJ


Iot'. rovc:te1:tt ion i-roject co."-t 

Est.-blish 1 tr-Iscct of c,4 photc C-r-ri-~ots (sce dcsi--r. 
attttchcd) on v.r.ecomfditionrnc sitc withirl 1/2 !.::. of 
highest produi- .,!nrc( r pcint. (cr vii1rxi" C-JCe ill Iwhlih it 
is locatcd) in tw-.o %et su2,-,on m-d v;'c dry so.soImn past-urci, 
in each Grazinc Bloc*-:. -TI s dncumnt,-tion is P. flecesri'y-,, 
part of the rznagemrcnz mnitoring, job. 

4 ca. on 9 rzn ~c 6c,- .t 250.00 8,00C).CO 

Iiereadir th:zse -'Ilkts --;I cn1 o--, 5 th 101c'20cm 

""NX)l.O0Cj18 1%-_TOTAL 

http:8,00C).CO
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Pro~iect Co:t ci:-i. 

(BacIg:'cuId itc:i;-.t.Ciount.i ticn to that 

shown or r"?lonh,-d Rgnc It .rov'..nt:; -Cost, 

Summary")
 

Contract ! ,--i narJ 
T40 ea seminnrs - TOF VU .LTY 0, "LAN'-UAMZ 07F 71E 

LAND"
 
such as prcscnte6 by Dr. A.L. Hcr-.my
 
4 ea (1-wk duration) FE l"FO' 10 Y".
 

= 400,000
Q 10,000 


Pnrticinnrt T,ni-i"­

!c-" r%1-1"-110 students frn:1 Cttle Culturc Hcrit'; in 
arcas for cventual " loc'""; " 3 .. .. " 
division. 

ea4Y.,;..' -Is 7.T: A-FOD 0.C 2O 
--" ADA01?CC1 YEAR AGE:TV1ECY... 

TOTAL = 500,00% 

Overhead Pcrsornel 

I Range Adviscr-Ilighly experienced in application 

of similar C-razing systems in sen.i-arid range 
600,00010 years - C 60,000 

10 years C 20,000 200,000I counterpart 
" @ 100,000 1,000,0002 sector chicfs " 

450,0O9 block managers 5 yrs @ 90,000 
80,0004 drivers m-id mechanics @ 8,000 (10yrz) 

250,000
50 water custodians 5 yrs @50,000 


2,580,0"0
 

4 pickup tructh jeu, orladi.toi
3! 
20 ,O0M
lnndtrov(.r 0 5,0O0.-

8 motor cycles for bloc1 " :nr';:rvr:e'' T I 0 8,Oo,0C 


,O()

y'
50 bicyl. C1 


180,000
9 block ,rna-,-r rusideice. . 2O,000 

212,000
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Overheand conttinued
 

For village a7riculturc r.-d Grazing Sy,:tcrm 
planning - GCO villages 5 ca. per, i1.YE. 

4 men 2 en-2 man teamz @ 50,000 per M.YR. 840,000 

4 pickup trucks 20,000
 
4 caravans 40,000 

900,000 
TOTAL OVErjEAD COST 3.692,000 

Summary 

Seminars 400,000 
Training 500,000 
*Overhead 3,692,000 

4,592,000 4,592,000 

(Range 
Improvem. 3,217,850) (3,217,850)
 

(7,809,850) (7,809,850)
 

MAINTENANCE COSTS
 

Management and Firellines and access ways
 

2 rounds @ 100,000 200,000
 
Equipment Maint.+othor 30,000
 
Plant Naint. (Makari, Karal, Nursery and 120,000 

wells 

TOTAL MAINTEUANCE 350,000 

Total cost in addition to range improvements = 4,942,00O 
+++++++++ 

*ov.'rhcnd co';t for Nurzcry .includcd in those costs. 

$15,000.oo per ycar per sector for Fire Control f'or 
10 yrs (IO0,000.oo) is not included in the above totals. 

http:IO0,000.oo
http:15,000.oo


OPE.-,AT1,-T: C02T - A::>UAL 

PI IN:,- .C.. 35,000OVERH.-.-J I(.0, 0OO
 

TOTAL OFEiA2ING CCT - ANM:UAL 195,000 

(after I Rnngc Advisor and 2 Sector Chic:f 
assirnmcrits have bon.completed). 

C. Maintenance cf ITroverents: 

This is to insure that all range development struotures 
will be mnint_na in 7ood '.'crkin condition threur- a 
full five ye:2r Pfter the r.- I, i 
i!-ple~ci:r- ~' , :s ;,I*-yCL.iC' Tv j~ 
critic,.nzol t-: ef opcis Itai.cccztsn the .ticn. is'--.an'atory 
if full co:_.tronu thr-ouh succcszful piarticipation is 
to be gained. 

Maintenarcc ccsts are b:sed cn the ass-uaption that 
approxinatcly 1/5 of tl'. structurl devclopments would be 
maintained annually. 

It is expectcd that light maintenance of .;ells and troughs 
" would be accon li oh'ed ',,j, wter custndiains and that they 

would provide information for need of heavier preventative 
maintenance needs. 

D. C6rrelation with other uses
 

The Grazing Trcntments prescribed are expected to incrcase 
forage plant vigor and de sity and soil mulch. This will 
improve the general health of the range and tend to im­
prove the habitat for livestock, for people and fnr wild­
life. The increased density of water points may tend to 
increase the area of ycarlonT habitat for scme small wild­
life.
 

The use and value of wildlife will probably tend to become
 
more empi.si-.ed and inore ssociated with livestock prcduc­
tion rather than los.s in the future.
 

',t,
It is imr ,nr u!':.c "f £" wil.dlife .),.'l.bl; : by rill ­
sigfific-lt, compct:tt,iw factor in the r:razing unit if Lhc 
Grazing 1jstci': is capably calried out. 

http:empi.si-.ed


LIST OF SO,","i OF 
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Dr. Benson Tonwe - Executive,Secretary, LCBC 

Dr. Ngabn - Chief of Livcstcck Division, LCBC 

Dr. D. C. Crouail - UNDP/FAO Project Director, LCBC 

Dr. A. Gaston - Ecologist, Farcha Laboratory 

Dr. Vallet - Assale Sector Chief 

Mr. Pashe - Assist. Assaile Sector Chicf 

Scotty D. and Frs. Dcffendol & Fsmily - Serbeoucl Sector Ch f 

Dr. G. ard Nrz. Garrose - Dircctor Cam.eroon Livest.Diviie. 

John Lundgrcn - Director U/AID Chrd Ni-sion 
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Jack l'ixcn - Progr.n: Officer US/AID Chi.l Mission 

Van and IErs. H(nder on - Project .,zni.jr.
Val and M'rs. Mahan - Assist. Program Officer 

Jeannette Isaacs, Gertrude, Ingc, and staff 

Rick Carron - Contractor: Project Technician 

John Kcehring - pr, -

Lawrence Berry - AID Contractor 

Fred Webber - Tontractor 

Davie D-'is - Wl)rld Bank Team 

Irving Licht - Evaluation Officer, AFR, 

George Tic.Le*cy - Livestock Z.d.i or 

M. J. Morgan - Agricult. Engincering Advisor
 

E. D. Eddy - Ecnonist
 

W. Igan - Project Officer 

L. W. Bend - Prcjcct Desi m Officer 
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David Stceds - Ecomnimint 
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