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Preface
 
This review paper and its associated design aids are part of a project that 

formally began in 1979, when the National Park Service (NPS) and the 

United Stater Agency for International Development (USAI D) signed an 
resource management.agreement to begin working together in htdLdral 

This agreen:ent resulted from USAID's increasing invoivemen t with 

natural resources and the realization that personnel within the agency 

were generally not specialized in environmental protection or natural 

resource management. "Arid and semiarid lands" was one of three 

biogeographical provinces targeted by NPS for the improvement of the 

ability of USAID and other development assis'.ance agencics to 

incorporate natural resource considerations into their project design. The 
are the coastal /ones and the humid tropics. Theother provinces 

AIDjNPS project is preparing review p-:;pers, case studies, and project 

design aids/guidelines for each of these I'rovinces. 

Although this review paper tricr to be globat in perspective, eniplhasis is 

given to Africa. The objectives of the review pi p r ire I) to rcview what is 

known concerniig the ecologic;l ue ad i:anagenient of rangeland 

resources appropriate for dcvLO,,pig countrieCs, rid 2) to document the 

need for integrated appro;i.w,h.n 	 the de\elopuient of arid aid scm a rid 
cfort' in arid and semiarid regionsland resources. Man' jevclop nen' 


have failed to meet expecta tiomis. Much oft ils can he attribuIted to narrow
 

sectoial planning approaclhcs that do not attcIuateCly address the natural,
 

social, economic, and insti ttonial considera rons in the region. The more 
use all ;pproach in \ Inich ai"package- of Iaidsuccessful projects often 


uses are developed for a reion to meet local needs.
 

A co npanion volume on1 projcct-tlcsign guidelines will provide develop

rient agencies with specific materials that describe the ecological and 
planning, implementation,socioeconomic considraions for project 


and evaluation.
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Executive Summary 
More than half' of the carl h's land t;urliCIis arid or semiarid lands. ThCy 
a Ihe malor land most devtloping countries. But ill thoseh resource in 
CounitriCs the demand rodlr ics I'lrom these Ilands is increasingI iOOds and hC% 
beN ond the ability of, theItrlditional ianalu'ement sN stems to mect them. 
('oiflicis bct\cen varioun, usclI oF"the resoulices are aiCT'lig ias those 
resources are diiiinishin. lhcr is an ureCnt need IlI responsible 
managcmeilt o" the worlds arid and semiarid lan1d re,sOur'eCs. 

The term ran.elclaind, hlud its olii in the U.nited StatuLs in the late 180Ols 
and inludes those' McUlti\ ted lands that can be browsed or gra/ed by 
.. ild or dotuetic alinal,. BlCcaueC moSt 'rid aid sCmiridl nds are not 
cultivatcdhe '-Conid:red to lberanluelands. Ilidifferent parts o1" the 
\\od'd this 0,1C of1kind i,, kno.\n h' ltmn\ )tlateS (i.e., SlVillnn., veld, 
steppe. dr'H.lnd, arid and ,eiuiarid Ilud. natiac pastlure. ora,'ing land. 
bnsh. grasslalI. or p:a mvxps}. 

RiatnicLand tila1uelte1.nt hti',MO -'ets of' Qoals. ()Ile is the PrOtctioIl, 
conser' a\iitoiI. allnd inipro'.enlent of the Soil . pLant. and allillal 
resources. Th"e ollt-l is the oell-b.iiiof the. people dependent otI IranLC
laiind Irodluctin. lhis task of"lpi)rt,,ectitg rCsouicCs I'roln lon1-term1 det'a

%hile tr'iliic to A uii '.1 pIe one. ut it is a 
task Ihat Canl be eitscd b\ taking a it1t. holistic app1lroach 'o the develop-

I1 I 'ocesl. 

dation '.. 'e,_ed + \%Orld is not a situ lC 

stie .ili,ationthat the piirts of' tile whole aire 
not isolated; that the c tliirc proi LtiC)niS\stel -- Ilot just ilarlt t!' it -
should be conisidlrcd anld nual2aed to flet tIt short- ani lotng-tCrl 
leeds allind -oils, ol, i'pople. [lic el,'ect Ihalt proects a i n\\ technologics 
la'.e oil the crc'it ,1n0roiiInn httull b coiCidCd eZarl' in the 

Ielhind sich an alproacl,th e 

'. t 
pi-lrtect-pliain nin7ig procless,. 

'lhis Plipc'r and the desigii-aid package i:,c intended to helpl dc\elolmelnt 
agc-lis consider the total -colko, ical aild socioecoiolic e1nviotluemCit IS 
tlie\ plilli. impleinint. anitd \altiate pritccts in.ovini rallglfands. The 
f-iSt ,cCti(til o1' ili't pCr is ir\ic'\\ of rtclnehlild c nlssimcatiois and t 
description ol the people. Ii\cstock, and %'ildlil' that share the land. It 
alIso contain, a discussion o I' \%hat nitist be kilo\%it about 
le'elope-~iutllr\ infrasLructure be-)fore in\ t\C]d l Ctn tIp)ro.c't ill 
lalned. T'I e cOlld +oltHi of' the paper looks at pr.cesses and 
iiiter.1\'li, HItat L1n help to Meet hClIolI-.eli ceCdof'1the people-''\ ho 
depenC~d ottii el ii 

Lessons Learned 

t here a les,,ons fo't,0de.deOpnCen~t Successes amid 'aiili'es in Ohe past that 
sh)ldioli ' rese1'Cier,, iilel)ICllt1 Ii"s consideralte aiLd to cContomic, 
political. ocill. atid cologicual iMat teirs ill projCCt design. : mitong those 

s:* roll 

Pl i i hume I '0t+ -crt1 110onitol 'n L+1.,[O n,hould 11 IOn- hoth dur11ingi 

Mid 11'tt-'r p)r)JCCt inlpIIC111Il tilon. 
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0 	 Assessment activities should be carried out in support or other 
development activities. This need not be expensive or complex to 
be effective. 

0 	 Because of comple': and changing social and ecological 
characteristics of' rangeland production systems, proJects need to 
be long term (10 to 20 years). 

0 	 The ability of the host c(-untry to lund and participate in projects 
after donor support ends should be a key element in the planning 
process. 

* 	 Establishment of documentatior, centers could reduce some tin
necessary duplication of effort brought about by lack of' 
communiC-Ition among developmet projects. 

* 	 Ilolistic approaches should be used during project planning. 
implementation. evaluation, and monitoring so that inter
disciplinary teamwork becomes integral to the process. 

* 	 A higher proportion of coilterpart traiinug should be done 
in-coutintry. 

0 	 Development projects should provide i rid ucemen ts to trained staff 
to stay and be productive ill the more remote areas in which range 
projects are carried out. 

• 	 To prevent degradation of the natural rC',,ricc base upon which 
people of tile rangelands depend. tie consequences of' 
inervcntions to tile raieiaid systenlllIl LiS he adeuILately assessed 
before interventions are mad 

* 	 The planning process must be calIed out with -- and not simplv 
for -- people. 

* 	 Technologies designed ill de\eloped countries are not necessarily 

appropriate for de\eloping countries. 

* 	 Planners should note t hat overconiing technical Lonstraints often 
proves to be more difficut t0hanMticipated. 

• 	 C'areful CvaIItion ilist he made bef'ore people are ericou ragcd to 
grow crops on rMiargirl! lands thit are best suited for use of'gra/irie 
animals. and bcfore agronoriic research on these lands is 
encouraged. 

• 	 More attention should Ie gieri to iiltiplC-uSe land-iniaeMient 
systems that urtilize local knoe.lcdge ard indigerious plant and 
aniriial genetic rmaterial aailable iin de \eloping countries. 

This paper is a review of what has been learied about thlie ecological use 
anrid management of developinrg-coultrr rangeland resourrces and a 
docLnen tat on of tile iced for a iiitcg atcd .pploacih to r he 
development of these resouirces. It is hoped Ic iew design-aid 
package will be a usefu'tl tool to tile people dcsigring and carr\irg out 
sustainable, sensible dec lopmernt projects. 
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The Issues
 



Background and Objectives 

Large portions of the l:nd in developing countries are classified as arid or 
semiarid lands and are located in the tropical and subLrolical /ones of the 
world (Iigure I). The term ra ngelands had its origin in the U nited States in 
the late 80(is and includes those uncuCltivatCd lands that can be browsCd 
or grazed by wild or donestic animals. 13Ccatusc most arid and semi-narid 
lands are not chiii tivatcd they are considered to be rangelands. It should be 
cmphasiied that rangelands refers to a 'tvpe" of land anI not.iust a "use" 
of the land. In diifflrCnt parts of' tile world this t\ pe of' land is kno\\n by 
many names (i.e., savann', \eld. Stelp, dr land, arid and semiarid 
land. native pastttrc. g!ra/ing Ilnd, butsl, grassland. or pampas1. This 
book will cnerily .'-sc the term rangcelands to describe these lands. 
However. the othe r s\ noIslls al.so appear.n1y1\' 

These laind lhae traditionalv supported mniostl, extensive I'orms of 

animal acricultUri smcwhat in ha riiiony \ilh the indicenouts wildlife 
porpulations and the inltCeIli\C croppilI S\ sicai s on adiacent 
highCr-poeintiil lands. Hualnll poplatiI I'ClLs and development 
iprticessCs ill 1111\ deCloping countries, h.,ax,: conlribtetcl td1t sienificamit 
changes ill the wa\ ranclainds arC mnai.cd. Tlie delan4d for coods ;,Ild 
scr\ ices has incr.ased e\ old the alifit\ o' the triditiomail manacement 
Ssltels to Meet thelm ill m1ost tl\lopin coi ltrie:.. ('oillicts bI2etemi 

s lhiaie intensified 
ctnpctition And intCratctions within at ixld or dinliniiihii land basC. In 
IMaiM CIsCS. de\Cltpmneit activities jii\ olinc ran,,,cianls halac been less 
successf'ul than tile\ slould have been. 

variours relor-CeosllCChave increasCd as, their demiiands 

This rc iC\\ of tie uC illd mlanact2111't. of rl'Clald IesolrlCes ill 

developing counltries is piarl of' an O\ CemIl llfort to increa"se the 
fectliefiiess of' de\elopnuen t pr irms in eiceting tile ilcds of' people 

now\ aind f'or I'ultulC cemi'ions. 'lhis hook is di idcd into tvmo sections. 

Sect ion I iie gCnC'ral raii IStmll CoIllponetls andlescri les fou r o1f ilnd , 
discusses the characteristics of, these coimponlelts Hiil tCvehClolnellt 

procrall, sliouil consiier to CiSUri'C the sustainlbili1\ of' the resource 

base. Section 11 describc proceses ilntcr\eltions that caln contributeiand 
to the attainment of tle long-termi neeils of tile people dependent on 

rangland s\ stlnls.liTe Luieclines \ olumC Ihtil sC\.es as a Com1lpnllion for 
this hook \ lll help proicet planners to desi gin integrated dee lopment 
projects.
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Figure 1. Mean annualprecipitation shown within the tropical and warm-temperature subtropical-climatic zones. 
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Rangeland Development Challenges 

Stafford Beer in his book "Platform for Change" s, ,gests that new ways 
of looking at the world will be required if we are to meet the challenges of 
the future. He expresses this as follows: 

Man is a prisoner of his own way of thinking and of his own 
stereotypes of himself. 

His machine for thinking, the brain, has been programmed to 
deal with a vanished world. 

This old world was characterized by the need to manage things 
stone, wood, iron. 

The new world is characterized by the need to manage complexity. 

Complexity is the very stuff of today's world. 

The tool for handling complexity is ORGANIZATION. 

But our concepts of organization belong to the much less complex 
old world not to the much more complex today's world. 

Still less are they adequate to deal with the next epoch of 
complexification -- in a world of explosive change. 

If Beer is right, man must learn to manage whole systems and not just 
components within the system. M. Casu (1976) expressed this concept 
when he concluded that the education process in many institutions and in 
society "involves the training of technicians far more preoccupied in 
obtaining a given product rather than in manabing a space.- The term 
"ecosystem" seems to represent many people's concept of the "space" 
referred to by Casu. 

Prior to 1970, range management often was defined as "the science and 
art of obtaining maximum livestock production from rangelands 
consistent with conservation of the land resources." This definition 
emphasized mainaging rangelands for a single proluct -- livestock. The 
current definition broadens this single-product p.'eoccupation to "the 
obtaining of an optimal mix of goods and services to meet the needs of 
mankind.' This change is indicative of the growing concern that systems 
-- not just parts of them -- be managed to meet the needs and goals of the 
people in whose country such ''space' exists. 

During the last decade, awareness of the need to manage the "space" and 
not just to manage f'or individual products has grown. That awareness has 
been expressed i. laws and policy statements throughout the world. 
Implenmntation of the concept has begun. The increased public concern 
for tile 'environment" and the volumes of law that have been generated in 
the developed countries are examples of' this trend. 
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Many development projects have been designed usilg the thinking of the 
past in which one "'produnCt is isolated and soluit ions sought. Many 
development projects for the poorer couitries often look only to 
short-term needs, such as the allevialion of hunger. While Lills is perlectly 
acceptable anid legitilatc. it IIIUsi he done ill concert \\itIh a IoIn c-telmI 
strategic approach. 

D)evClopmlenl projects iust bc designed so that theyarC both ecologically 
and social ly soinlnd. as \\ell as ccononilically \iable. The' should result if a 
measurable improvement over tile CNisti ug use of" such hinds for the 
belnefit of people. 

Rangeland Production is Energy Efficient 

It is .Irgtl by nian\ thai the \world \\ill h.i\ e\too mally people within the 
next h1years. The IeCIsOIniing is [lot n'cessalrih\ that our l:mid resources will 
not Ilax the capabilit of feediig tile nasses. but rather that tie energv 
'Osolr'.C \ill be SO limitCd that the pIrtOductioli of food aid its 

dlist ribillon will be Se\'erelv curtailed. ('ontinuiig deleC'Itioti ofthl w\orld's 
Iossil fuels. even \ihil lhC ilar 'lltlre. x ill ncc'e.sitate the developmnti 
of t'Iood-Iprtductistlel msicIn-thilt Ilse less e'ncre\. 

Ilecause thlcre is so much r'a1ucl ild in the x\orld. becaluse llost of tilis 
land has lo other lo\-Cnertrv lieilati\ use for" I'ool r-oiduction othe'r 
thaii gr'a/iln aii because it iepresculls a reiie\able Ire orlce that ru'Lires 
onl a1sligh1t f'tossil-f'ul illut r eat iid milk ilrtl tuti. it seem11S ad'i
sable \\ hierc 'ood supplies M.ieIlIllallai limiting that this land beI I)aiagCdLit 

or nealr its potenlial. This assumes thai Itign-lCrni coScr atioml golls will 

also be miet. 

"Ilieteml'ill "cilurl"" l "subsidi/el' " uleer have IbCi tisel because the 

energ1 I'or food production stlhiall\ comes IrlOm MOr solrIces thain ulist the 

direct I'ossil-I'u inputs. C(.ultuiral citerg, c0iiilprises all uiputs except the 

direct onversiln of" solar en'erg b\ planits and includes labor. 
Mnufil'icturc ofl1machinierv. 'ransportation. tillC. prodLuction o1 

f'Crtililer aiid pesticides. proccsing material, anid marketing. 

The price A, illt Iotod, is Closel\ riltLl t) the eig C\plenCd ill tliir 
tpr.ductiOn. -Ilun.Iioil-fuel the xxill soilefI's illlits in futurC favor 
I'ood-production s\stis. iaking iilUtS of ctilltliril eierp vey'\' 
important in pliiiiiig and iililvhLg 'od s\,StCls for the uture'. 
Rangelaind , proxide I'od and fi beriprodtus with a small e\pei(luire of' 
CiCi' aMid this1 oile justifies enliiMis on11 iceland-dh-eiit 

ReaillSsofHol"\ aricihtuitre ch.liiu' inI lie I'llt tire,. hthir i! becolmes 
increcasitnbic cchain i/cl or ther uihternatix\cs, alre used to pernmit inct.reasedt 

OUtLut per acme of r",blIc ilnl, x ithoitt sitih ,litial inCiea Ill I'ossil 
fu'els. the niaor lauid rsource in llost dcclopimll, ctuntries i, 1t'aIC Mi 
extensi\c ralllilld acreie. RaIligclld foaIe Irt', ' each \-lCM" 

wilhout li. inputs of c.ltill",l it'l-\ I must.t Tlxx. be xell 
mitilaigel if' it is to producc lt tillpoiial. ott I sustaMinCd-\ icld basis, il 
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harmony with the other needs from these lands. Agrolorestry for the 
production ol' trees, crops, and animals in developing countries 
excmplifies such a multiple use. 

Lessons Learned from Past Intervention 

The economic, social, political, and ecological diversity lound in 
developing countries requires that improved project design, 
implementation, evaluation, and monitoring procedures be 
incorporated to meet long-term needs. The perceived high percentage of 
past fIailures and short- comings for rangeilix c,,ock projects in developing 
countries points to this need. Some of tile lessons learned rrom past 
experience have been summarized and grouped as they rc ite to tile 
chapters in section II of this book as follows: 

Resource Assessment (Ch. 5) 

* 	 Long-term monitoring, during and after project implementation, 
should be provided. Hopefully, tile effects of most projects will 
continue to be seen long after tile initial project is completed. In 
addition, most rangeland areas experience frequent droughts, 
'And monitoring of nanagenient strategies through such periods of 
stress can provide guidelines for improved management. 

Shelford's "'law'"of tolerance states that the survival and success 
of an organism isdependeit upon the deficiency or excess ofany of 
several factors that maty approach tle limits of tolerance for that 
organism. Introductions of both plant and animal s[:ecies have 
been made and tested under opti mal conditions only to find that 
when one of these factors (i.e., periodic drought or disease) 
appears, these introduced species are decimated. Some failures 
might have been avoided it' sufficient testing had been done prior 
to implenientation or if improved monitoring procedures had 
provided early doculentation ot'stress points. Adapted plant and 
aninial species are critical components of successful rangeland 
project3. 

• 	 Assessment activitics should not he carried out in isolation fron 
other development activities. The scale al which assessments are 
carried out iscritically linked to tile steps in the planning process. 
Generally the sCalIC is in uch broader and less deta ilCd during tile 
early planning stages and iCcoMes Much more detailed as it 
focuses on selected areas for development and the implementation 
phase begins. 

The scale of assessnient \ill have a drain'.1tic impact on (ie costs 
incurred during tile planning process. Since there are often other 
developime , activities in tile saiic region, it is wise to coordinate 
assessnent activities to reduce costs and enstre that tile scale is 
appropriate to riieet th1e needs. 
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Planning for Integrated Resource Use (Ch. 6) 

Due to compk:. and changing social and ecological characteristics 

of rangeland production syf ers in developing countries and our 
general lack of understandit.g of them, projects need to be long 

term (10 to 20 years). Changes within these systems occur slowly, 

and projects that end after 3 to 5years tend to confound the devel

opment process. For example, in 1969 under an FAO (Food and 

Agriculture Organization, United Nations) program, major 

inputs were rnade into the Kiboko and Bachuma research stations 

to initiate research that would generate information and tech

nology appropriate for Kenya. The FAO support was terminated 
in 1973 and, although research priorities had been established and 

there was a criticalsome structures and equipment left in place, 
resourcesdeficiency of trained, motivated staff and of financial 

required to continue the established program of research. 

In 1979. the realization of the need for a solid research base for 

rangelands in East Africa prompted the Government of Kenya 

and USAID to begin another 6-year range-research development 
project. This type of up-and-down cycle of development is not 

unique and must be avoided if long-term goals are to be met. 

* 	 Projects are often established that require a significant level of 

funding to support the recurrent costs after donor support ends. 

The ability of the host country te continue support or find support 

for the recurrent costs of any implementation activities beyond the 

anticipated technical-assistance phase must be considered. 

Most of the political boundaries do not correspond to ecological 
or social boundaries foind on the rangelands in developing 
regions. There are also many different donors who often speak and 

(or) publish in different languages. Often, development projects 
"reinvent the whecl" because of the lack of communi- cation. 

Although the validation of management strategies in different 
environme:nts is important, the establishment and use of 

centers" could reduce some of the unnecessary 

" 

"documentation 
duplication of' effort. 

* 	 A more holistic approach should be taken during project 

planning, implementation, evaluaition, and monitoring. Only in 

recent years have social scientists contributed to the so-called 
In the past the two typesbiological research areas and vice versa. 

of scientists werc often braught together after the fact instead of' 

being involved in the planning and early implementation phases. 

This has been, in part, due to the separate academic training 
programs that most social and biological scientists have had in the 

past. Both have had very little common background that pro

moted 	communication between them. The main difficulty is that 

problems arc defined as functions of disciplines, often ignoring 

interacting elements. Fortunately, this problem seems to be dim

inishing but continued interdisciplinary teamwork and con
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ceptional expansion must occur to ensure that t,;ams work 
together in all phases af rangeland development projects. Tile 
holistic approach is not easy and sometimes requires more time 
during the planning phases, but the long-term success of develop
ment in these highly diverse systems requires the broader 
perspective that is obtained only by all disciplines working 
together. 

A higher proportion of the counterpart training should be done 
in-country. In countries whcre the education system has not been 
developed to the level where the desired tr"ining is possible, 
training programs should be selected that will offer the counter
part a background and skills that can be directly related to the 
ecological and social environment the graduate will be working in 
after training. Training and education must bring disciplines 
together into a common focus. This can be accomplished by pro
viding projects with the flexibility to have the research portions of 
advanced-degree training programs conducted within their home 
country. Major advisors in the universities should be encouraged 
to visit the research site and assist in the development of the 
research. Project stall could serve on tile graduate committees of 
tile counterparts and provide the suLpervision and Puidance for the 
Field work and other in-country degree work, Field training and 
integration of field and academic learning is important in 
educationa! programs. 

* 	 Scientists trained within a deveiopment project often move to 
another job or even another country after their formal training is 
completed. Rangeland work is by naturc more isolated f'rom the 
benefits of urban living and it is often difficult to provide the 
amenities of life like schooling facilities for dependants, health 
care, shopping areas, and social,'recreational facili'ies desired by 
the trained scientists. Salaries and other professional benefits are 
also insufficient to retain trained staff in many rangeland work 
areas. Development projects need to, where pos;sible, provide 
some method to induce trained stall to stay and be productive in 
these more remote areas. 

There are numerous examples where development and charitable 
institutions have attempted to assist rangeland peoples without 
adequately assessing or understanding the total system and the 
consequences of interventions. Wells have been developed; 
animal-management and land-management strategies enforced; 
schools, churches, and health clinics built; and market 
infrastructures established. The result of many of these 
well-intended efforts has been the degradation of the natural 
resource base upon which these people have depended. 

* 	 The planning process must be carried out with and not simply for 
people. The involvement of host country representatives will help 
to ensure socially sound development activities. Questions like 
who are the direct beneficiaries to be; what is the likelihood that 
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the program will contribute to a solution to their perceived needs; 
and wily is this activity more important than some other activity 
a'e all likely to be better answered if representatives from the host 
country are involved throughLout the planning process. 

Rangeland Management and Improvement (Ch.7) 

* 	 Techtnologies develhoed in the lnited States. 1urope, Australia. 
and other de\eloped arca Zire not necessarily appropriate or 
Iea sible for deeloping comtiries Nio. t leveloping nations hake 
tropical climates, ptticular sotcioeconomic infrastruclures. 
varying but Io\, le\vels of total w ll d poor quality o1 
renewable naturA l resources. I£C)n tliouglh the ecological 
principles behind worldxside tecrlI0loeiCs remlllil Constant, their 
actua! application in\ohves practical altrations in the tropical 
rangeland sy sterns. 

f 	 Overcomi ng techlical cottstratin ts, such as COntrol ofI'the tsetse 
lly, has p)roen to be More ditficult thIn aIrticipated. This is at 
least partiy due to the tendency to implement technical procedircs 
as practiced in the donor countr\. but \\ ithotit suitable tmodilica
tion. 

S 	 Peop:e ottenl attempt to gro\\ plants for l'ood (crOpIS) oil marginal 
lands that are best suited ltr era/inc animals. The uncertaty ot 
soil iloisttrC and the tIliplrdictahiit\l ot ran t.vpi(' rangelarnds. 
Every developed nation \ith arid and ,emiarid lands has 
experienced problems I'roll atteCrptintg to culti\itte them. 
Encouraging pUIplc to farm these lnls a, Cicotrairing 
ar+onlollni rCseatr..'h on l re issuS that lltlt he Cul'el'lVthhee lit 
ev'aluated before embarking on anyI\- dc\lt:pmncnt project. 

* 	 More attention should be gi c\t to mltipIC-use land-manalgement 
systems that u'ili/e local knoxledge and indigenous plant and 
a n nimal genetic material. F-\ otlc species have [een introduced. 
tested for1 a short time, and suggestCd for adoption ol1y to hat\e 
these species dramatically affected by periodic drought. parasitic
infeIstation, aderse social \cceptility.or disease. l.ocal var

ieties ha\e adapled through time to the ,,,ariety of, highlt 
lIuctutine e'onditiols that typil' each rangeland arC. There are 

few miracle I" ant or animal v\arieties, that h1ae ni\ersal potential
to be more pr'odttet i\ye n a sutta itned basis thani prmpcrly managed 

local varieties. 
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Annotated Bibliography 

Beer, Staffiord. 1975. Platl orm For Chan c.John Wiley and Sons Ltd.. 
Bristol. Fngland. 457 pp. 

This book exami nes the Wxwe curren tly view our world anod its 
afect on iiall.gcrlcrit. Beer theori/cs that the world is changing 
and that %weare managing it using tools ard concepts froi our 
\iex\s of' a now-\anisled xord. Arg tluents are presented t" 
support thi, hlpothcs with suggestio,.ns of' waxs to meet the 
needs of tile present and luture \\orld. 

Moris..on R. 19I1. Nirriaging Induced Rural l)exeloprnent. Inter
national l)exclpnirrt Institute. Illoonmuigton. IN. 190 pp. 

This book has It1chApters that discuss the dexelopment process in 
ringe]arld areas. Chapter 8 ptesent, ainexcellent case study of the 
Maasai Range I)e c itq,n1Pojcct. This project was sponsored 
by I. SAII) in three phases running frorn lIQ& to X. The case 
Studyx otUrs sC\Cl I sons lelld "rom1 rural dcx eloprlient 
progr1riis gcncrall\. 

Worn xan den. 1Hor NLd.. I4 3. The A rt of 13e.inning. Pudoc \agen
ingen. P.(). lH .4. 07)(0 AA. \Wgceningcn. Netherlands. 174 pp. 

This book contains 12 case studics gixing t lie first experiences and. 
problems of wst"ern expatriates in dn eloping cotmitrics with 
special emphasis on rural deCehoplrerrt aMd rural CdUcation. It also 
conaitrs an annotated bibliography of other clsC studies. 
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Section I has four chapters that deal with major rangeland systems 
concentrating on vegetation, the peoples that depend on thcse systems 

and their problems in living there, the domestic and wild animals that 

share the rangelands as well as provide tor the I unan inhabitants of' the 

and the governmental policies and instituLtiols that sorangelands, 

frequently control the development of rangelands for their desired
 

production.
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Chapter 1 

Major Rangeland Systems
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Deserts, shrublands, grasslands, and forests support millions of 
domestic and wild herbivores upon which the human race depends for 
meat, milk, hides, fiber, power, transportation, aesthetic valhe, and 
other products. For many groups of people the grazing of animals 
provides their very sustenance. These grazing lands, here called 
rangelands, amount to nearly 50",, of the earth's land surface. Many 
classifications of rangeland systems have been proposed, this chapter 
takes a broad approach to rangelands and separates them into seven 
categories for description according to the dominant vegctation, climate, 
major native and domestic animals, soil, water relations, c'rient use, 
i.nd management problems. Most of ,he broad categories of vegetational 
systems are seen locally almost everywhere as a mosaic of different 
vegetational types. The more detailed landscape information that is 
required for planning ofindividial projects will be foun1d as suggestions in 
later chapters. 
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Objectives and Coverage 

Rangeland systems inclide deserts, shrublands, grasslands, and open
forests that support domestic and wild herbivores. These lands amount to 
nearly 50,,, of the earth's land surface and exclude only dense and 
commercial forests, cultivated land, large inland bodies of water, 
urban-industrial areas, and ice-covered regions. Some rangeland 
vegetation is derived from forests after timber harvesting and from land 
on which cultivation has been ab'ndoned. Grazing land uses may be 
included in combination with timber and crops in what has recently come 
to be known as agroforestry. 

The principal products from rangeland are meat, milk, fiber, and hides. 
Other rangeland values go far beyond grazing by animals to include 
values for water, recreation, fuel, and antiquities, to name a few. 
Rangeland management has two sets of goals. One is the protection, con
servation, improvement, and continued welfare of the resources of land, 
water, plants, and animals. The other is the increased well-neing of the 
rangeland peoples and others dependent on rangeland Production. These 
aims may be global or local in scale, different in emphasis, and short- or 
long-term. They are inextricably mixed in complex systems that inclIde 
human \ eliare. market eCLonorriy, government, and conservation. This 
chapter describes the large ecosystems in terms of biotic resources, 
constraints, valties, and managerial problems. It is a macro approach
based on the proposition that many rangeland management problems
and technologies are regional or even global in natire. This is the base 
from which microanalysis, say a country-aid project, call draw basic 
principles and widely accepted information. 

Many vegetational classification schemes iave been proposed but none 
universally accepted. The one in this chapter isfor purposes of rangeland 
planning anrid management and makes no claim to being perfet ly
ecological, physiological, or physiographic in approach. The names are 
merely con,,enient labels for the present purposes. The dlmost total lack 
of maps and analysis of the world's rangelad resources r quires 
considerable interpretation (fl'botanical and geological information as 
well as of plaln-comarntriliv descriptions. 

An aspect of the probltm is illustrated b'a vegetational transect across 
Africa from the Sahara Desert to the rain forest of the Congo River basin. 
Fiigure 2 illustrates tht soil developmi.nt and vegetional forms. The belts 
may be ahbelhd as desert, savai na, ;rid Iihumid forest. Ii another scheme, 
the terms Sa han. Salhelian. S'.J 'ian, and Guiiean /ones are used, 
bul this applies only to Africa. Otier schemes divide these /ones into 
small unmi ts. The arbitrary classification used hlre is like Bourliere's 
(1983).except tht his savaina is described in twvo parts according to the 
height and nattiure of' tile grasses. 

Seven major rangelanrd svstems are described. It is a sinall and cornpre
hensible list incontrast to the many cate,,ies inmost geographic 
treatise; on vegetalion and soil. The delciency of broad coverage for local 
planning is mini.ii,ied because these landscape types are often locally 

'7
 

http:developmi.nt


mixed and many principal forage and browse plants occur over wider 

areas than do the trees. The abundance and growth forms of trees are 

the criteria for broad vegetational types.commonly 

The systems are arranged in decreasing order of total value to countries 
where 

and occupying peop!cs. The aim is to describe what each system is, 

it is located, what uses are made of it, and the major tange management 

problems and opportunities associated with it. 

Savanias with Tall Grasses 

as Acacia tortilis and other woody plants on the 
Scattered trees, such 

community
Serengeti Plains in Tanzania or the palm Borassus aethiintp 

cm to 
in the Ivory Coast, with a continuous understory of grasses 25 

1.5 m or 2 m in height, occupy thousands of hectares of land in the tropics
 

wet and dry seasons alternate. The largest examples of these
 
where 

as savannas, cross Africa in 
orchard-like grass-tree mixtures, known 

L5'S to 20°S.irregular bands 8°N to 15'N and again 

The general view of this zone is grassland with scattered trees and shrubs
 

that may be in regular distribution as an orchard or scattered irregularly
 

as individuals or clumps. The clumps often center on and around termite
 

mounds. Some wide expanses of grassland occur without upland trees, as 

North America and parts of the
the ,ulndropogon prairies of central 

are never far distant.
Serengeti Plains in Tanzania. Riverine tiees 

thick tree canopies are called wooded
Herbaceous communities with 

tile
and every gradation of tree-grass proportions exists in 

savannas, 
to desert.transition from rain forest 

tropical savannas summarizes
The 19h3 book edited by F. Bourliere on 

the available ecological information on vegetation and animal 

communities. In this book. savannas with tall grasses include the tree and 

shrub savannas and the woodlands of that publication. 

mmarc precipitation of 350 to 
The abiotic characteristics of the type 

700imm (on sites overlapping the wetter savanna types rainfall may reach 

1000 mm),wide ranges in the daily and yearly temperatures,
as much as 
frequent low humidity, and intense sunlight. Rainfall comes from storms 

is seasonal
of irregular intensity and incidence. The growing period 

(during the wet months) in Contrast to that of humid forests, which is 
are common.and of descrts, which i:s irregular. Droughtsyearlong, 

Rainfed raising of crops isrisky below 800 mill to 900 mm of ralinfall and 

farmers must resort to sites where water naturally accumulates, is stored 

in deep soil, or issupplemented through irrigation. Planting is often done 

only in years of higt, rainfall. Deficiencies in soil fertility commonly 

become limiting to crops when rainfall exceeds 600 mam. 

Most of the region is best suited for grazing by ungulates, both domestic 

and wild. This is in part because net primary production is at relatively 

high levels and much greater than that of forests when compared as a ratio 

with standing crop. Organic matter is turned over rap aly, not only by the 
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large grazing animals but also by invertebrates. Termites have been 

to consume as much as one-third of the standing herbaceousestimated 
of the grassland net primary production is crop each year. Most 

is of lowimmediately available as food for grazers, although much 

quality for domestic animals, Decomposition is less rapid in grasslands 

than in tropical forests, but is still important in the cycling of nutrients. It 

is well to note that roughly 20,, of the nitrogen in tropical forests is in 
Soils are as varied inplant materials, but only 5,, to 10", in savannas. 

anywhere in the world and few generalities can bethese grasslands as 
are usually well-drained, without afound. However, the upland soils 

tent of less than 2,continuous litter cover, have an orgaric carbon co 
and a low clay content of the kaolinitic type. As termite mounds 

added todisintegrate, fine materials previously carried from below are 

the soil surface. 

The tallgrass-savanna zone across northern Africa south of the Sahara is 
understory vegetation of Peanisetni spp.characterized by herbaceous 

and Andropogon spp. on the south and west side, Themesi triandra 

farther north, and species of the genera .Aristidhi. Eragrostis, and 

Cenchrus adjoining the desert. Most of these grasses grow taller than 

80 cm. Similarly, the wet-side trees are typified by Acacia, Bauhinia,and 

Bahanites:by other Acacias and ('onibretum spp. at a lower rainfall; and 
lowest rainfall. Several short lt.vparrhelniaby shrubby Acacias at the 

opeii grasslandspecies are found under tree canopy and in the 


throughout. Vegetation with the same general appearance occurs in Fast
 

Africa, but it is more varied due to large differences in topographic and
 

local soil-moisture conditions. In central and southein Africa the
 

transitional vegetation between woodland and grassland is locally named
 
spp.mopane woodland, and is dominated by AIcacia and 

grasses in the genera ''hemeda.Coloplio.lwrinuni mopan' and by 
hlasHyparrhenia. ,Inhopogon. .and Panicum. ('entral M;.adagascar 

tallgrass savanna dominated by the trees (omtnilhora spp. and Dal/urgia
 

spp. and two grasses, Hvytarrheniu rn/a and I/h'cropogol contorttls.
 

Letcwena hcucocephala, a valuable forage legu me. has become important
 

inl the higher rain,'all belts of Madagascar. 

and Pakistan i have extensive areas withPeninsular India eastern 
vegetation of the same savanna appearance. trees and shrubs in the
 

genera .Acacia,Mimosa,and Liziphtls, and soie of the s:lie species that
 

occur in Africa. An obvious addition is tie widespread di; ribut ion of tile
 

introdiced fodder tree Prosopis cilleraria. The monltsoon climate iu this
 

area gives a wet period from .June to Noem bcr arid from 2(0 inti of
 

precipitation in the \cst to 20)00 mm in southeast Asia. Islands of tallgraLss
 
consequence.
savanna occur in southeast Asia but they are of litleI 


Derived from forest ti rough sifting cultivation. fClUCnt burnig, and
 
to forest. The seniarid northwestern part
overgrazing, they soon return 


of India is characterized b grasslaid of 1)ii-halthiuni, ("c'nchrut, and L.a

sirtus, and by woody 1(cacias aid l'rosopis.
 

South America has extensive areas of tallgrass savanna on tile
 

Venezuelan, Guyanese, and ('olombian la nos. the northern Argentine
 

pampas, and the canipos cerrados (mixed grass and shrub vecgetation) of 
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central to eastern Brazil. Several genera of grasses with many species,
such as A.xonopus, El 'onurus, Paspalum, Ichnanthus, Trachipogon,
Panicum, and Andropogon characterize grasslands from 0.5 in to 1.25 m 
in height. A few savanna trees to heights of 15 m in the genera B'vrsonina 
and Bowdichia are present, but South America has large areas of 
relatively purc grassland. The tropical ungulate fauna of 21 species in 
South America is much less diverse than in Africa, where there are 91 
species. Of the 21, 3 tapirs, 3 peccaries, and some of the deer are 
essentially forest dwellers. 

Livestock feed oii leaves and fruit of the tree specis in the genera Mi
nitosa, .4caci, Prosopis, and Cas.Via in South American savannas. The 
type in Australia and Pi pt:a New Guinea has a thin tree canopy oC Euca
lpttuv, Mc/lah'twa, lBathinij, and thornless Acacia with -n understory of 
lientc ,nht,Bothriochoa, Phctratlc, Eytrc'/la, and Triuia. The domi
nance of.-rislijda usully means that overgrazing occurred at one time, or 
it may he the principal dtominant on drier sites. 

Savannas with continuous understory grasslands through east and 
central Africa. North and South America, and Australia have been tile 
cciter of cvoltion for niany large herbivorous species and are the most 
productive ecosystems for wildlife in the world. All continents had such 
assemblages of herbivores in prehistory arid in later times. For example.
tle New World had many kinds of horses and canielids as well as 
clephants. The productivity ard diversity afforded by savannas and grass
lands supported these extremely rich herds of herbivores and attendant 

Figure 3. A savanna inAfrica with a contimuous cover of nn'diun-hwight grss'siiand 
an open caniopy 0] Acacia. Both tAz' livestock and the vegetation are in 
eXcellent condition. 
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orgalnisnIs. Such diversity in kinds, numbers, and biomass was made pos
sible by niLhe separation ill tLe alimals" rood habits, activity patterns. 
and migrations, as well as by adaptations in digestive processes and for 

low water requirements. 

These same areas were the centers o'evol ution of' many foragce grasses and 
woodv bro\se plhints that supported I lie largelherbivores. The vegetation 

has been subjected to frequent and continuous def'oliation hecaluse ani

mals Must grai/c Oil rangeland allost every day. l)ef'oliation through 

grazi ng becomes sevmere "hen nattiral droughts reduce prima rprod tic

tion of forage anid When aninial loIpulations cyclC into il'ge numbers. In 

addition to gra/ing. I'rCqiuent 111eS rCd ncc herb-agC in tile tropical dr sea

sons. Foraging animals graie selectvely, thereby cxerting different de

gies of'impct1 on the different plant species. Animals trample tihe plants, 

break do\inlimbs or C\een Mhole trCes, and intluence tile cycling and dis

gra/ing in the s availnis and pultretribution of line'als. The p~oint a,tlim 
lrasslinds is a natural and long-term influence. It is cll knovin that over

ira/inc teinporarilv destio',s grasslands and sa\annas. No gra/ing at all 

also rosters vegetatinal clulnges, usually to\ward nlongrass dominants, 

l:oituaatel\. reaonwible g1aiing by species useful for hunin food is 

beneflcial to erishland sl mems. Tlese ecosystems evolved under gi /iig 

and burning and are best mainlined tinder these same conditions. 

IUnder the \ariable impacts of gra/ing. ilrC, and c'lilate. tices in the 

sa\ anna tend to be thinly spaced per unit area. They i-egenerle only oi ia 
of climate ci'e. and aninals perilit. whenpeiriodic basis when cycles 


these three factors inltencing prm'ar' IrOduictiOn operate in balance,
 

incluiding manyl\ yearl andcyclic (list.rbaunces. the whole SvstL lll main

tains a varying stabilit\ This has of'ten been labeled as ad) namie climax. 

It appears that ith tall described here is morethe slallili \ana .rlses as 

clearly climax than the savinna-\ oodhaii \getatian at higher rainfalls.
 

When s'iIlllllIs are Lst ro'Cd. they teid to replace themselves. Ele

phants reduce trees hiutt the irccs incteae when browsing picssUtiras a'e lo\ 

during above-normal rWinf'all pcriods as has happened in the Tsavo Park 

in Kerl\a. .ci udo and ll.rarrh'nil grassland in Fast Al'riica in times ofen 
drotght and close ,raiang givs way to shorter perennal niasses such as 

I)itilffrid s1pp. Further deterioration is indica ied vllca !n!)u rdane of' 

annual grasses I..Irtid. I'tro'iS /i alnd oftei illaitab)lC annutial forbs 

like .Sid spp. Gradually increasing nll_ brs of' dOmlCstic herds ha\.e 

accelerated dcterioration of ange conditions hut the destruction is 

seldom comp!etc. .,\bove-ai rage ra infll al ai s brings gerfnination and 

plant establishllent. \ iorotas r\th. and an ow'rall iegeneration that 

often eliminates ob iot; signs of pre\'ious unflaora hIc conditions. Even 

sevea'ely graed areas lear water \ill improve tinder miegnllent. While 

vegetation in this region May be subjeCte to ore severe f'tluctuations in 

producing7 food than tile wetter ran ela nds of' the world, it also has a 

gr-eat resiliency and quickly rctturns to pIredrouagh t conditions, it' eiven a 

chance. 

Aninial nutritional problems in this vegetational region aie typical of' 
other tallgrass regions. Grasses are or highest nutritinl ltial itv during 

their earliest growth aId lose quality rapidl y as they lear maturity. Most 
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shrI, I mid trecs maintain green leaves drionng the dry scason and store 
food in tx icS Mid lIfritS. Browsing SlpplcnCnts tile quality oallinial diets 
during dry perio,., espcc'ial whCn the brose\\' iS.fSrorii lCgnLiInois 
planlS. The CIltn'c And nS. of'trec l'odders save many animals and people 
dhring dronl'it tirc,. tie quarLLittv lroduction dceAltho,'hd Of grass 
'reilses in dP' \Cd rs.r lile qn:li\ oftn incre b'cairCs.lt.e tlhe ,eiadlen plants 
hl,,xe less I'iber. Snpplellrlatal. pasturnes witli seeded leguis certamli,
iripro'.e F'€orage qn.lil L. 

1lxdrlOcOic resealrc inl tile sax arrias rs scarce, lbnt generall observtionis 
IIhlc been riiadc irlriNri places. Where slopes are less than Y'. rIioff is 
nStl Ir 1O\\. RtMITiFfa d Crosion \ill accelerate on slopes steeper 1ha this 
\x len the \cilation is abnsed by er/iigeo r f0lloxxi ri2 distLnrb: lces sncli 
is lire. l)ilTererices in plant coxer, soil depth, aid mean annIral precipita
tion areereatCnolch to 'ostcr highi potential rlunoffaridl"In elOSiOli. Sedi
1iierit yields hia-c been nieasired frorill ) t ha x1 to 21 t ha \r. Gra/inc1
,,'s i 'iae or detririnllal Zifccts (i tile water blainceZlitr\n bIref'iciLI 
inI soil stabtility. Short dUration: high-intensity. l,\.-f'reCLlIicy: ard 
other ra/ling s\ strls Ii\C o l i'CLued cover coldilions to lrriorr:ocasion 
iailltial lexels. Vi\C tliLoih these 1,l\ cover lc\els nmy be tern porary. 
rc'i\\ iinlfill dtlrine this tune ini' be disa.itrous. It is diflicull to inicrease 

rniol' xxillil icreasill crosioll on these raiwelatilds. 

laric \\ lid animals chimiacteris c of, the sa\anna and tallgr'ass areas of 
Ahlicil i'ICLu(C tile /c'bia. xildeet i st. topi. ilpala, ind 
(I'it' aid o hilier ,'a/culsc: ill tire h x\ IeaS SnliC1 arniiils as tile elard, 
kidi. ;aid LICruliLnk rc fodlllt. (loscl\i related races of these species are 
FoulInd ill dillrent irts of hirbi\ores could be listed.\lrica. Marr\ m1i-Core 
aid laric iniribes' ol' oic aboundiilli national parks anid reserves. Africa 
,till has iMiari Species oflrir-e ihcrhl oles in coi.iderll nulirbers oltside 
tire ri. es. \Wildlif' ,pl.'pt ' nrllJor rariarid sVstirliS areV ci\Cr in 

Deciduous Forests with High Grafses 

This type ra,. had a x\ide xae'. of iarrics inciiding tropical dry forest, 
forest aind sa, ana illnosaitc, saxlllla xvoodtlatild. ail %woodedsa ana. As 
I grOtlIo ira reiW tire colc t hiin, decidunonss tile\ conVe t of tree 
catipv that isnlore Or less COrrtOlLtiOtiS or closCd. nilld itcortIil.IOnlS grass 
lidLcersto r lhat ringe.-; ron rclail\e' thin to very dense. A Fe'.Ntree 

spccics are Cvrgreen and ri1alny dcCidIrIons trces coic into lea'f before the 
rains. The grl-asses i this tyclie are taller than 1.5 nil ard soriie nraN. reach 
4 ill to 5 Ill. The vegta tion1 is rrrore rica\ i'x.oresr ,ind has a taller 

\' th.ili tire Siairras xxithrrt orvlltS1M tall gr'ass ,eS. 

The \et season arie. froni 5 to S inroits h Incnigtli: arnrinal prcCipitation is 
as 1ighl as 15)0Irm1 bit sCldorir as lox\ is 7)) mill. Th1orn shrubstcOtir in 
the uinderstorv lt Ifrquneronrr ie red reCs tLhieril and increases 
accessibilitv to wild lid dlrlcstic raiig aniriliS. Ill Africa ihe decid
uIous lorestIs adjoin the hlii rid qlliltorial forests betxweern 60N and 10°N 

°aind 50S aid 150S, bLIt the' arnc conmon in rioist sitiualion as lr LIs 30 
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° 
north and 30 south of the equator, including islands in steppe regions. 

The boundary between this vegetation and the saannas described earlier 

is indistinict, but the major characteristics of this area are derivation from 
more slifting cultivation,forests, more browsing animals in the fauna, 

and a plant succession that obviously tends more toward forest than open 

savar.na. Deficiency in soil fertility is more limiting than in the sav1nna 

type. From a land-managClent per pective, it hals major problems with 
and rangela nds.invasions of woody plants into fields 

Closed canopy forests of up to 25 i in hreigh t with raintfalls of more than 

an evergreen type in Zaire dominated by Diosprvrosho.v1000 m1 inlude 
in I). )/Ill111. Deciduous closed types

heana and the vine (Combrhretinil 1

have AIhizia in West Africa. Iso/crliniain central Afi ica, and the distinc

tive and widely distributed baobab (.dansonia digilaia) along with ('om

I,retur,.Acacia,and ('nhmlipol'a. The tNvnc is sensitive to fire and nay be 

as intermediate be',wcen Brachi-st'giawoodland and savanna.considered 
partly c crgreen and deciduous thicket. whichAnother closed type is tile 

is so dense that it is largely impenetrable by hInIuans. InIAngola. one often 
alluvial soils. Another excellentfinds I)ichrostach.s and Strvchnos on 

example is the v ell-known I'tigi thick et in anzaniia. Succulent thickets 
ia are conii in tile Karamojacomposed of E iplwria and SN's v'r'


region of northern Uganda.
 

In Zinbabwe aid Angoia the moderately open woodland is know~kn as 

riiombo. It is dominated bv Brachl/St'ia,.. /-elia, and J.1d/Uwrnardiaand 

by high grasses in the genera llyvparrhenia, Penniscinuh, Panicumn, Loud

etia, and others. Frequent burning favors 771enlda and other medium 

a.s slownitn lilt.%Figure 4. Mam of the high grasses are taller than!an adult pc'r.o. 
woenhd savana in Malawi. 

24
 

http:savar.na


height grasses. ( 'C'hrus iliaris is common in similar areas in Mad
agascar. But'rospcrmn occutirs near tilerain -forest border in West 
Africa, ard feCUmlinoUs v ood.' plants are common throughout. Term
im/ia in abundance often indicates poorly drained clay soil and 
abandoned farmland. 

Illnortheastern India \ith rainfall ocr f00tf 1mii. the \Cgetation is de
rived fI'oillforests. .fcid. lh, iild li/_iplir, remain Common \itll a 
grass udrIor\ of I'umiw, ut+iarhmo, and hpcrata oil X\\etsites 
and a of' and li/n1ioChlh, on \Cll-drainldcombination InhaIflthiot , 
sites. Open I)ipicr'arpofore.,ts illsoutheast ,'\sia that appear as forested 
saannas vcic all darited 'om forest. LWickl, return to orest, and will 
be discussed Inl tile section on rain foreSts. 

Thin forests v ihliclitl, much as 25 mabove theioUchi i treeCcalopicsas I 
gronllld occur illthe dr\ -lWrct slalnil of tropical \ rllica. I lowever. 
the tree genera and specie" are difTcint, includiinc Thdohia, lhrnmima, 
and Q(.lcrI utlerstor, is ,imilar to that ill the openux in MC\ico. the crass 
salanna. In norlhcrn .'\iustr+rlia. the v\oodlald sax anna is loiniiiated by 
l1IllleCrOlS SpecieCof LI,dipu.. h(iU, Bauhiinia, Grcvilh'a..c,
]uca', and others. () clxl .,oils neiar the .Aii-traliair north coast. tie tall 
allnual grass . dominates tIle ttndCrsto+rv and grasslandNon(hrhol /Il/rIOoIMI 
vecetatiOll. ()thor Common gravses are l'lc0lhropf.,-l. "(llmI(lll. (]hri"s
O/,Ogoll, and 17u'ent'c/hl. 

Soils .cerallQ deep and highr i i poteintiial. "hea these 
latids are in lfair or bettler ConditlOll. l'tui01llffd erosion rates are lo%. bt 
Onl decU'radCd ands tip to 15",, of the precipitation Xll'aX\becolle rullo'f. 
This range ecos, stem receix es sufficient precipitation to h'avC highaluintts ofllrtetctix ecox ci near'lx all the time. \\Vhiei desirable plaits,are 

graled OtLt, \xcuds iuicklv replace them. p ~roxding cocr and orqgaiic 
matter needed for contiiuied high x''atCr-inflltration r:it., 

The acceleratiing ies of huiniai occunparic ha\c chanced the trop
ical Leciduous forsts. (ira/ing. w.ood lillli'alha'rxeting. burlilg. and 
shiftii clii tion axe prltecd tclther to cause the reduction ol'rces 
and other ood \o l. IloodLng and dr1n12it, are Clilaticall', con
trolled but their efIcts are aggr'i, ated h\ htunan actix tic.lMe result has 
been an ill a\Illia xithicreaillre " apcarancc scattercd trees intgraislalld 
that islittle different froim saxnna,. v.itli min iinlall.le,, than 700tt of r 
Perhaps the chaics ':c most xxidespr'ad in soutlthes teCrl Asia and 

,,adjacent India. bult tmex,also,occullred in \frica and .o'Itlh Amencrica. Ifli
ccos\ stcl t\pc is the homeIol'thc ginur cattlc B .zn'ux il India and tile 
ballClitic lh 'o uu'o<,, illsoutficastei .\siia. but these llillils p~robabl. 
e\Clt littlepressure i 1t1h\cgetatioir.
 

Ihe dr\ sc ,h in the (lccidluhoi forl"t \% large 'r,,,,cs,lime of"ith tall,. is ', 
ll'e"s.\s tIletalll ra,,C, becomc nlliture. 1heir nutritixc content falls 
bclox tie illIIa ieI IrCcrLfICIt frall odOrCtic ;uiiiillS and InallX\
 

xx Id 1rix \l rLl , Iax IC hS
h orC. It tid ras fr \ _, 11ai11",iCFLe pr'oteill 

ard er 7(", fiber, lIrox,,iric on tliegreen 'andmore nutritious leaxCs alnd 
fruits of xxood\ llait, supplerricits the drx l or'aqc Ihe problem of 
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nutritional delcicency is common to all types of livestock management 
systems (nomadic, translumant, sedentary) in savannas, dry deciduous 

1orests., and grasslands because the taller grasses are of poor quality. The 

use of fodder trees and shrubs for forage, especially the legculture and 
umes, holds a relatively new and attractive promise for improving live-

Saving green feed on thestock production in dry, deciduous forests. 
moist sites for dry-season use helps to maintain tienutritive quality of the 

feCed. 
f d;,et season brings n Ac sti~nsilthe herbaceots layer that 

fu aniSh:I tifficient proteins, carbohydrates, and vitamins to grazing ani

mals for growth and milk production. Mature domestic and wild animals 

regain the weight lost during the dry seasoniand the young animals grow 

rapidly. Under natural conditions, this is when the young are born. 

The many different wild ungulates evolved to prefer and digest different 

kinds of forages. Cattle and wildebeests mostly prefer grass. Others such 

as the giraffe and rhinoceros select leaves from woody plants. Elephants 
goats, sheep, andtake sizable quantities of coarse materials while 


"Fhomson'sgazellcs nibble the fine grasses. forbs, and shrub leaves. Most
 
vell on mature andrequire green material, but others like the zebra do 

onedi'\, forages. Each animal and certainly each species moves from 


habitat to another and eats different plants at different times during the
 

\V'r. All the ruminants have ,wide spectrum of kinds of plants on which
 

the\' can live. but nearly all requnire Ifecd that has over 5",, crude protein:
 
and an overall50"0 to 60",, carbohydrates: vitamins and minerals: 


digestibility that cannot fall much below 50"..
 

In places \\here grasslands have been invaded by brush or where woody
 

\cuc ation has been changed to grassland. dilferent guilds of animals and
 

different carrying capacities de\velop. The multiplicity of diets and niches
 

selected h different herbivores can be used to advantage in managing the
 

,,a\aZnnas. For example. the browsing species tend to keep the shrubs in
 

check. thereby favoring grasses. On the other hand. the grazing species
 

tend to leave ihe browse alone, favoring the woody plants. In most situ

tion . s'everal species together make the best ise of the whole plant
 

biomass. (Care must be taken to avoid overgrazing, no. just the whole
 

cgeta tion bul also the Various com1lponents in it. Heavy use of certain
 

plant species by particular animals may be intentionally employed 
 to 

chalnge the veuctation. Thesc exact relationships are undetermined 1"or 
is selection of the right mixture oftropical grazing lands but nowhere 

and grasslands,amama l species more important than in the sava nnas 

aIs objects of sport hunting. as Imleat,
\%here several species call be used 

reduceaaLd I'or animal by-prodtucts. Another importan function is to 

competition by grass with the planted tree species. The derived savannas. 

hain, cli mates id soils that support trees. are attractive areas for 

mtltiple-a nilal managcement in combination with food crops and trees. 

S\ eral kinds of tsetse flies ((los.sifil) occur in species-spci lie habitats 

including streamside thickets, dry forests, woodlands, and .Acaciu
savannas.(omlliplhora bush scattered throughou t the Africa n 

are the reservoirs of the blood parasites\Varm-11looded wild animals 
tra smi t the try

"I'TiipwnsoaI and the maill hosts of the Ilies that 
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panos'mCs to hIUmans and let onck, therh\ causing sl eep n sickness.
Since lt)(l() maLn.\ unsuccessf'ul a.ttenilps hae ben made to control the dis
case in liestock. includinI habitat manipuilion. insecticidcs. and cane 
Sla.!killter. IlopC is now placcd on d\lopmc resistant straills (f li\C
stock. SheepC and, tare the least suCCptihl o"the dolmletic alnitmals.
 
The ts(.ts
prohlb l i,one reason f1.,IL interest in Sthstitntitnc L!.llcam 
I'alriiiinlc or li 'stock. 

Vegettionali chan s Iollo\ predictable pattcrn., in S,\;IniI areas. Thi.ree 
expinlllc, %\ill!ustrate diferent pvattrns iniA encral xVa\ athN. li many
details are still Uiikno i. Ii us start \6thIlo\\ populations ofl'-ra/ili
aninlials olia rasslanci kxhcre a \o\utlatd is xlcctedI to dehelop. Tlhe.frst
 
,ta,. outI b . l.,sed PRoLdiCti\ l. cluickly iolocd b\ iore
nerhe VraS 

aills ti : \kt tildt Closely gra/c the rasses. There \"ouild he litl dr'
 
crass. antithe reduced l'uCwould rsCdll ininrl'rCLucnit f'es. pCrmittine

shrub" and trec, to incleise. \With the incleas'c
of, shrubs aind tre-es.
 
clralrs \\0,uld be rCli)actd h\ hro\\sill ',
aniiaIs. hut riot eliminited. ['he
ra/e!-s \otltl illtirll ie er.,o\ertic andIthin wlotl\ c 
 iit Ihe ce

tition itp hacl, to gil. r u. andluraiii llllils. Iills olthisc\cl are
 
\\ell knio n in .\fricil. but the intrerell bI hbtilatlil niil
nuces'_' l1plulations

lot illok, the eCCc to he co 
 tl ltl. Iop,er. the tendencie, are there for

hoth allnal t-\pe and \ceileti onal coiYnlrOSitOti, to fluctuate inaipre
dictahlc maltllller.
 

[le second illustratiot in Is h delnition. Starting with baresiCtecesiJonal 

soil in iast Africa. ll,lirst \uethiltion ilpo is likelh tobea tan of'annal

broad-lea\ed plitnts fr a seror on a iiany in tie
"o. annual radsses. 

elnerla .rbI'wi i and a'u(Ioijs,\\ill becimie dolminat. Iellsceyie wi\ to0
7h'nh'( / ,1r-iu1011 ani otlier pei)unial e ,.[le shruhs and tl'ee."ra if'

the\ are in the clmla\. Ima\ hlop1 the\\iitli lilrbacous sticcesiotn or
 
nlilbecollie donlillai t uill sCd
if' h 
 iid if"irc is reduced. 

I'lie
third illistration is tihe return ofl'tlili o al'tCr sllil'tin,, ctltilail in
central Aflica. ihefirst calopy specie, is 7crminuli, .r',/ hecause iis 
root Cri usI Its I'ariiirnil. Ilie shruh li-mincandia ,nitht is abundatit 
abtot 7 \aears aflter cilti\at ior aid tlie I,< I'.c'iclcllilal\ aid .l/dbr
1,10,/i i'C thlo lliCea lta h i about 2 )c.ars. 

Desert Shrub and Grasslands 

AS \'IS the situation ",itli namin. otlier re iomual rantgelandil ecos\stems. 
t-rilinolo \ is iicon,,ist,:i. Illiese rcio, rcccic less than 350 nitnof
precipitation. [lie drit Southis \,estrll coastal All\erica. [hose re
ceixinc ;i -ra e annual raini l'hct\\,ccui (1i antl 2(0111miii thear 
lii..Lz tdlsrts of, \frica that lie ImorC thlili iio'h of" the el.ltor antd12 

tL\tCiitl Itwe\tnlll liidia. a lnoth inu Ihanl2_'()'South o' the etCtitOr illsoutlhletelrn A rica. a1hit ()f0Utllkstl I ata LasCll'. , ,maill arealill
iiortheastern Bira/il. andI cenitral Australia. With iiI'.k, cCceptiojs, the 
rairilnfll illthe North Auicric, il deserts e\ceetl, I0 inni1 \r. 
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Figure 5.	Opuntia is plantedfor emerge'y livestock feed in and near the deserts 

Africa. southwe.t Asia, and the Americas. 

of rainfall is be-
The region that receives between 200 mm and 350 mm 

tween desert and savanna. The term 'steppe" isfrequently applied to the 

rcjgdCation, although this term may apply to any vegetation type from 

scattered desert shrubs to a nearly pure grassland wllcre the grasses are 

less than 80 cm tall. Most commonly, it isan open mixture of grasses and 

a lew shrubs with bare ground between the plants. Most of the grasses 

rolled or folded basal leaves, and many are annuals. Trees
have narrow. 
of up to 	20 ill tall are restricted to the watercourses. 

Wide temperature fluctuations, as mtlyc'i as 50'C on adiurnal basis, char
deserts. The high temperatures cause

acteri/v the suhtropical and Warn 
high evaporation and reduce the effectiveness of the local and erratic rain

I'all :onvection storm1s. l)uring most years the desert rainfall is less
fr'oml1 

than the average due to th1e occasional year with leavy rainfall that raises 

the average. l)ue to low annual rainfall and becatse most storm events 

provide less than 25 mm oflmoisture, there is little leaching of minerals. 

especially the salts. so desert soils are often high in minerals. Some have a 
in high-intensity storms; that 

high clay c,,itent. Most rainfall comes 
onto the sandypoorly aggregated soils runs\hich rIlls on clay or 

riverbeds where it rapidly percolates and is stored in the groundwater. 

Water from these sand rivers istherefore available from relatively shallow 
\ells. Of eLttad ilportan11ce, More vegetation is produced oil these sites 

rainfallbe available with normal
with natural irrigation than would 
alone. These riverbed sands are the moist sites of deserts and the places 

here shrubs and grasses with deep roots grow. 

28 



VegL taton iII the south-rrn Sahara is a mixture of tree and shrubby 
Acaci., widl trees along the dry ri erheds and a grassland containing 
several Arii/Sid" spp. and OtthLr grasses. Ihe Sahel hand across Africa is inI 
this zone. Northward, toward drier conditiotns, tileplants become more 
widely spaced and the shrubs change to include species of' .,irtemisia, 
('a//g,,n,. tl/ox i'/on, and others. These doini nate on differeit soil
texture types and decrees of miineral concentration. The shrub-like grass 
Panicum t'.tidum is coin 1onl ill tile Arabian and Sa hlraln deserts N%here 
the soil is a stailied sand plain aind the rainfall between 50 mm and 
100 mm. Shrub deserts of the Karroo and Kalahari illsouthern Africa 

have thorny ' acia and 1risithi species in as well as tile.- .- abundance 
SlCCllelt Ellphor'il.s and Aloes. 

Over most of' western anid central Australia. deserts support abLbunldant 
small trees of spineless .Acacias. ucai l* of Atripexitus, Ishrubs and 
Km'hhu, and a grass uIInderstorv o,1"Aristida. Triodiu, aiid Erugrosis. 
Western coastal South A merica between approximately 50S and 25°S, 
eastern Bra/il, aid sot hiwestern North America have desert climates, 
spiny legiimi nous slihrubs ill thc genera Ic'iu, Ali.uwo., and Irosopis, 
and thoriiNy cactuses. I'rO.Vuis tumnruio a promising legunii nous [Odder 
tree for other deserts, comes from tile coastal sanids of' (hile wlere raini 
may not Fall for several yea rs, but where seasonal fog brings moisture to 
the foliace. 

Livestock prd uction is froni tile herds from large ranches as in 
Australia, South America, and Mexico, or from inoimiitdic pa;toiralist 
herds as in northern Alrica and the Near Fast. itost of' evev year and 
over llost of' the deserts only Iilited feed Is available. The desert in 
eastern Arabia illustrates the extremes. It has an average anuallt rainfall 
of near 75 1m. but tile vriation is from csseutiallN none to nearly 
31)1) im. A wet ,car of" tlie latter amlount. perhaps once in 20 years, 
produces iiore forace thain normal. Nonids mo e long distances to tile 
abundant grass and stay until it is gone. In years with bclo\-average 
rainfall, tile nomadic custom is IrClcint mioving to take advantap., of 
rainlall patterns aid sIud-filled valleys where new, forages rapidly appear. 
Arid climates require flexibility ill era/inc scheduleS and ill Iiovenuents of 
livestock for maintenance of* animals and frace resources. 

Dry-area forages are of' ligher nutritioilil quality even w\hen mttire thai 
are the tall grasses. The small grasscs develop less Ii her and tend to have 
less ligniti than the tall ctzasscs ol'%\t ,liliates. Shrub leaves t'etuail ali\e 

'
well i tito.dry seatsons aInd a e e\\rasses h.l\ e lowver stems that renli ireeii 
fotr several dr, mouths. I'uicum rt1'i/hmz has aerial perennial stems. 
Forage is seldom leached by rain. LILecause ol'scnt\ fuel. fire is iif'leqetiLt 
in lost desert areas and urn', never occur in tie driCst of'thienI. Seeditig of' 
herbaceous lforacs is difficult. but carel'ul selection ofSitCs tlat hav1\e tie 

~ltlentill fo)r water harppsting appears to have possibilities. The 
possibilities for establishmitetit ;tid Se of'\wo)od 1 Credplaits are beitig expl, 
\\ilI plots and productioi-.scale platitimIgs in e C\ry Continentt. 

Wild runLinants and other largC herb')ivor'es in desert areacsre fe\\ in terts 
of both species and imidivid uaIls. Somie of' t lie same species occur t hai in
liabit savaiinas. atid herds l'rotn \citer areas mimirate inito deserts diitrilie 
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1) 11talnd ls-,tin in hc dc ll'11c ntrac

ti\c -t 0\k,,cIr\ itIIcilplaCitic". .orgc ill ',, itl Ilk h-cc t\vn1Cr 10r 
\WC sc.SOiiS. (Gil1rnc I1aichi IhIatrc 

nc ,II,1" 
drirnkin appcar to he tilc niajor rca.,o,.n 1,0r"so I'\\ 'lrcc tiIanInillls. Tlis 

hat CLlC 'tI de c.Irt or\ v -crillni Iht hc Int,'rred I lie I',Ict tII I* alc. 

ok. ilc\. a1nd other, -,r\i,. on rctaholic v\tcr o\ith lltt iclcnt 

drinking. and oqt hlxc tcIioccv'c,Phi,,,iolo that restrict loss 01 

,,atci. l")c,,ct-d\cllii +,pccic", haxc suflcrcd s,,atrc,,ilt of, hinting from 

tx c hdrd, i0 other cliiltc,.automiobilc, arid I llI hlthitait clllunig. '-, 

In cra/ilic coIIOIIt xl,.ctc \ ildiljc li\ Cv, ill donrcNtic lic,,t)ck. cairclul 

;attcltoiitbltI:',t hc -i. ell to ,tockincL tt,, ,of all inll. to prcxcnt ox\cr

c\ploltitioiil 1\ cgcitiol and "Oil". lccssi\ c ctLonptctititn hC"%cilI lalc 
)oth.Ilnitl,. LoIctic or v, ild, I" dciatttitt tu ihe p oduction of' 


Ranclitid rcotlrcc lll\ia hc ihei,,pocri,,hcd in tlhi procc"s.
 

Seasonally Flooded and Wetland Vegetation 

Il ti t li . tm. I--c iLoll" oltc l do not\"c1Ct itjt11l itrld , 1111i ll coLtir d lt 1 


,,Soil ntat\ hc ,cilsonwll. floodcd
lmox. hccatt"C (f sclc, pl:iccN, where th 

or at is siltttratdol l'i t ifll lcng tl of"ttihc\\ t ,C i . lcsc it with
 

Inia arc . OoftcC ifncar. anld occur ill poorl\ dtxiincdimpcdcd drain'ac 
lon illhrdc, 0ll'Ikcs. Scldton do dcScrilptions.dctprc',,ion. , ,trctill ' 

o1 piloct arc1ti\c itlh iltcitioil toScitolic". aid klrcr-,ciilc mailp-


thcS ,,ccCial hIMtbitill,. A OlL1- contlrl'Uctill tio iorc tlihn I'',,1oilic
 

r'tallcclil.l, the\ pr du1cc :in tiiknokilt ,, ll t Iai grc:tcr Iora,_,c \iilu:c 

hccIaic 11101c hjtii,'t IinLIIflint-l !cnt1iiii _,Ccl/ Amtcr the ipidllid f c' 

ar1C dri. Iot1 Wild and donictic aii/ii tcid to ciicCIItlitc oil thcCSC 

liabitt,s duriilcl dr\ , iil . Sca[ori. ll.x I'loodcd or \,.t hcrl i tits( .utl 

inlc Cair t0o ttiILitC grJciitl\\\!thiiii all liaor rililnliid \c'ctiiti<i~iil t 

ai mill x cll-tcinri .
 

", arc \\eli kno\, I. ,utcill , 1110,2 1ilotig the Nilescx crail c\tci i\c \\ct itrci 
NiC" Ri\cr, ill Africl tild tile Aallii/oi in Sontth A,,1cricit. thCinL 

, i,\ l+ ,t ,, i I,-i/iil nlid N u', ( iinti.ca. tlercpic+',ioir ill tih plain " ofi; : 
tlc .Sdd In tic ,Nt'Icri SLdanli. Southcrin ntl iIlthcisterilIndlia. a1nd1 

'\irc'r bitt:,'ii. i lthr \ rca.I. Midraillt iorthicr \ui ii1ii ,Ill)lt' rl ma411\ 
cd criiind i il thcI l:Irio,labio oi '\ctlinid ,r/incw. Sciri: ihlnll . 

(mciil . ,iii, llllr,) ot olo i ia itll \ctlnc/tic Irc the hrihitait oft the 
ai oil it IC t llir ilicl lili iigclca1 ail ia lrcc rodcrtll h ix crcd I'or illali. 

Thic ,,01l" of thic,c %%xct tiiill\ hi_gh ii cl'l.\ itllt 1, gi i . h ilih.habhiat', ir 
titrouthor broxx"i.h; plitic or ,tick\ x hcn \\ct: hriW xx ici dr\ arid 

."-xcI' Fiii Ii a hlick cottoii o,,i1 orx\xlichi xxatcr '-,],,\\ lic\ itrc kio 
dar'k. cralckimic cita', hih ll llIniitirlohoiIitc. lic.x occil iii ill icL , ill" 
tie tlpics, aridl tcrirctiitc' loirc', xxitih rltinf~lk, abo c 2itt nr1o111rli dccrt 

i c to troici l rliill klrct ,tit Itlro i c'Ci t, arca , tlltrtI ltiT01' d llu 

ii oIorc;il l'orte'. , Thc\ 'rt e'gicll impti+otrtance ii , a. ia1ii ltld,.,+tinii + o ill 
. and iinac kt ,,i h ill\c h b \ ,ticli n1iit.',i' rIa tia'L , Mitd it:'i tb

lort, 
,

Africa dlltdctco ill Sottth :\ltlcrici. 
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Vegetation is as aried as the location and soil. Wa terlogging tends to 
lecrease trees and increase tropical grasses and grasslike plants. Swamps 
in tie Alfrican tropics hatvc SanLS of 'p.px rtIs ( 1'iwr.. pTUI'.s), reeds 
(Ihr1 , iittzen , , i , 11/t 1,rtiishe s ( JIMn I.S pp. I, aIld sedgCs ('CI.'. 
spp. ). (0oollbiall es te1ios stppor l.'t 'rsia IIe'.'llhIl , I/nll nt'llhilk' ill
phix is, aiid IN l, la/n./fti ti tu. These plants art, 2 Ill or nore tall 
wherc seasonal Ilooding lasts the loilgest. Palns somctimeics are the only 
trees in this hIbitat: ex mples are ('uwruit'iu e''lornln in South America 
and Hort.issts , '.oputi .,I Africa 

On sCasonaIll 1i looded habitaIts in Africa \%here the substrate has silt and 
salnd mixed w\ith the cla\ , one is lklv to find F'o.v.it 'ustitatin. Or"i:i 
bariii, andlt hiot/uo ,pp. inl successive /ones from the \wettcst toward 
the driest sites. The ceiicr /ones oft hese wet habitats usually do not bUrn 
when fire sweeps surromit ding vegetation. The black-cotton-soil habitats 
of Fast Africa support Cn;'t hn spp. and IBrac't/iari, spp.. \%[ile those in 
northern Aistralia hae Stalnds of tihe tree. tItllillitl t"uini'llllii,aLid t 

raIsS tdl'StOr'\ (liliina.1ted by pL)~ o lS'o'./IIn, Schi'll. a, (M rIs
pog'oll. VIollane \wt-tmeadow\ veectation. Ilearl .\ \\ here it is found. 

\\ill be dominated b\ Polt spp...l.,r,.',s spp.. and ( t' . spp. 

Ill most cultores these %\ciareCs are saved I'Or dr -season gra/ino. for three 
reson's:1 liestickyv,\et soils pi'omote traillplintgtdamagie. the oraucs arc 
of higher ll:li\ta1111 s'rroon1dilng ulanild ifCLs il the dry SCai01n. arLi 
biting flies may be troublesole ilthe ,WtsCason. ExamlCs iiclhde liCe-

I 
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stock onigrea ting on lhe marshes border-ing Ia ke ('il wa in NI Allvi and 
gaile allillials nllmoiln ntox\a rd perine11 \catiler du1ring tile drv se'lson. 

Iikxhock isoften \itaIxI.,dependent onThe sub.sistence farmer with a fe\x 
the seasonall "xet wy'chlnds near his crops. Wetlands offer tile best R~ed 

in tile late drx ;e;ason1. Ihev are IlCar hontC and Call heIlsed in COnI

junction xxith crop residue late in the dr, period. I 'lixct, ock are allhoxed 

to use the xxct areas beforc nerlrh crops airc har eted. the\ x. ill be less 
tempted to trcpass ol thle crops. Careful herding;and proper plant 
utili/ation o" thC \xetltand veeet'ttion larc to be CIncoaged. 

Vegetation t p>, in S\allps and ri ct'inC situations. and Ol Soil" xxith 
impCdCd drainallC arc difficult to nnace. The areas are small, often 
narro\xl linear in Shape. and hie.hl atracti\C to animanls d0ling the dr, 
Seasons. If1tie animals areIC alone. the ireas t1ear xxatcr"x+ill be 
ocrerwIC/d xx e I:Ctile istil teuland ',gctltion rIllain, Lunderused. 
C\pensix c and not practical in sntiall areas or ill dexCClopling economies. 
Fort tnaltel ., l.ma of the plant species te C,iitallt to h;\ \rainc. but 

tIle\ too Ca ell dalaCL! b\ Con11ILteId sx,Ce, defoliation. I-axorlllic Soil 

thI pporttI ,it. for seeding, bitt the specieCmLmt be 
,electced x ith aLttention Ito xCt- and drx -sac'on Ida LtIon . I)rit. iage 

IllstIs.ur pr1\ ideshe 
illlll 

be inIcreaCd bx, trenchinge. In other situations, the cla\ soils in hasinls mlax 

be of idxantace in btuildin! ,tructlurc,. for \xlter !;torage. 

Tropical Rain Forests 

Tropical rain forests arc lsoI called hunid forCss id xxetlaid forcsts. 
The \e.etilioll is aico'llllc\ of lan ,specics. often forming a tangle of 

plant 11matCrials f'omn ,oil ',urfal'cC to tree tops as',much as 6f1il ibo\ c tile 

gro Ind. Rainfall i,, yenerallx more than 1500ff min r and mia\ be four 
ort' I'i\C timCs that amun11lt, bItt most of tle,,c forests receive less thlaIll 

2000 111111'. ' .li rcsults in m11oist rldeLfillOrIial locaitioi a colIlstaixtI 
\xarm clillalte xiti little or no drlx sCason. (_,leriig icreases a.ir 
teniprlrattteCs licar tle bCl,,C of educed sii'LC. lhe riticipal,roumid use 
Itrsts in thi ctq.grx to'x,- e lraoul at third Of the tropical landnmass 
including the A.iaot hasit. ('entral \iiiricai and Cairibbean hI.nds. 

(omio b Sin. cot', l Wcst \rica. sotlheati Asia. solith\x.est Pacif'ic 

islands. and parts of o,+rthcrtlAustralia. 

Tropical foI'rCt ar, m rcqficintl\ fhoodCd and \xitcilAoeCd soil to 

"tuon~II hiunuidl cx rci' fortrests,xx ii ha short dtx seasol. littlC rtounlAd 

xgctaliton ca.n he us:d x rlnitant,, I )onlicstic ;imthial,. e\cCpt the pig. 

ati laree' xxIld anlimls ire fcxx. Simll unitilmiies Such as, ditiketS. bush
bucks. xxi pis. mcilbcrs of deer . and l'igl.the fItlil\ hipptO

pot lties nll bC prc,,Ctt. Ihe coldloloded anialsl aC abUtdtnt ill 

specice, but not ill ttiber", - hlectllC. 

.ianerox e xegc.titioni Occurs ill tile tidal nIludflats along ilianx tropical 

Shore, xxietC flresh sallt xxter iIi\. ('otrlrx to 'xidcl heldr and 
tlp'essiots, the \cgctatiot i a Iili\ tirc Of ilan\ Species oftre.[tes (ai 

shrubs. (attile of the hi1 i/ W t, pC xC. butlffalo. xx i pie",. kemhltr aMid 
deCr are lptincipil uraler, and indica.itC that elra/inana,clf Iemit l' tt has 


place cxci in the m1aierIxc forIt,. In the Middle Iast. IPAistat. atd
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India. mangrove foliage provides good quality feed for camels and cattle 
during the dry season, and in addition supplements their mineral intake 
with salt, iodine, and several trace minerals. 

Figure 7. Borassus pahns anf grasses on a .seasonall. flooded site in Tazania. 

In Undisturbed conditions, only a small percentage of the precipitation 
becomes runoflfand little geologic erosion takes place. When cleared, the 
soils hecolC highly erodibie until secondary succession returns a 
protective cover. Because precipitation of several inches comes every 
month, clearing at any time of the year can be damaging. After clearing, 
more than 25",, of the precipitation may become rtunoff. 

Water balance (the division of' precipitation anmong cvaporation. dis
charge or runol. groundwater reserve, and transpiration) dilftei3 greatly 
alm ng tile range ecosystens. Continental water balance in map form by 
Ba umgartner and Reichcl in 1975 shows the following relationships on 
the basis of precipitation equaling evaporation and discharge (table I 

Table 1. Water Balance RelationshixiA For Selected RangeladSYstems 

Prccililalion I-'apoation Discharge 
(fII111) ciiln) i |I 

Savannas with tall grasses 350 - 7)) 350 - 700 0 - 75 
Deciduous forests with 

high grasses 700 - 1501) 70 - 120( 75 - 300 
Desert shnb and grasslands 20) - 350 350 0 
Tropical rain torests t.1500 0() - 140)0 I10 - 1200 
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icf reserves and itranspi ration \'ere conbined witII 
discharge and evaporation in the aboxe table because of few data. I-low
ever, tropical rain forests arc of' major imfportance lo lprojcct planning 

Additions to 1onda 

and rangela.ind deelopiint. Ihe abox table show\s that tile deserts and 

drier graslands hae little or no diselharee of water and that the major 
rivers are fed from l+rCCilpitation On tile l'orCsts and ,xsoodlnds. Locally. 
watLer balances s.ill change according to the \cgetational changes. Trees 
and gras,cs intercept rainfall and tratnspire \watcr. As management 
reduces the height and area of plant surfaces, and to a certain extent 
biolass, less \at r is es.apotranspired and more goes to groundwater 
and discharge. In project planning. attCintiOn should be given to the 
impact of development ol \%ater balance and its close rClativC, erosion. 

The trol)ical hLmid forests are the Majoi regions of shifting cultivation. 
\\,hen the forests are destrossed. tie nutrients stored ill the woody 'nate
rials are released. Some are used h, the culti\atCd CrOp)S but many are 
lost. causing crops to ail and farmers itclear ne\ land. File carly plant 
sticccssior.:I stages follo\%inc abandonnlit ofcltivation includC nUmCr
ots grasses and lfors that can he lfed 'or animals, but shrubs and young 
trees will dominate w\ithin approsimnatclv 5 ycars.These gra/ing resources 
are closCl\ aSsociiteL \sitl cultix atimo and forestr, hlence the need to 
consider tropical rainl forests \\ith the morC con\Cntional rangeland 
ccos,,stems and with aftrof rstrv. 

(irasS, cItdsC, \\ithin and near tile:\fricai rain forests \ill licarlx always 
hae c l.out/i'lia .IAivIi]['., /'ioI/;locllim. or [lo/11['rl'lCrlinmu ill('IIIouI 
al 1lm1dalICC. '\['ter clCaring. lIm/hcr.I :Tiskpontal'eolius and caii scctcdl 
l'm'umisitim if that zonm1u should dominate fit. fhrce ,pccie, of I i/hua
r/u'nia 1II. cl 1/m/,hia, l/. /ipa/idra. 1.1u/a xxill be on dillrcnt ,ites due 
to solpe aiid draill'c. I ollowi g clcaring of moit I'rcsIs of' N ada

a&SCar. the \ c2etatio, lkrb'ill brush and ..fri,%iiih/ craSSland. 

fiat op.ii aid are probably sub
climax to the ratli ,lihif'tin ra/ing. and fire. The 
:(licSt; illot.uth',,,terln .ia aeV '-O.ll, 

forct d.uc t,) cultix ation. 
donlialit" arc /)/pllm O 's t/slf nh/llo., ]'!c'l, oIM's'iVi.%, aiid Slio'0 
o/ t1IS aid their doliui:i;lct. et.etik, okcr -f",. to 5ff",, of the rcion. The 
other half is Iiiotl\ eultix.ated. 

'Teak!irm ,vamvcro!i\ is alother im1tportalt "pccies. lie Celne fvli'cst hsl, 
Stands )f DI* It's, .,mon/1dinll'//a \,Io\w. art" baillI/ri 'r],,.TwP011 aid the d1\x 
boo. I/,1mllN \1) ii no. (i.asslild, il \ l ,tar'C. \\illlarccl be 

. ,t .tI'/lrm [mid'u .'m.ur'/ m. alid 
lhe tht tol rl-Ier ctommiid icalIci the Crlct edge. p r 
/-,*In /l[ I'/'.n,'oitit'iallld : an li , 

lhese t.e', tc irtuall\ 
the ,anim thrtu.hiout the rcuionm. x here nati\c cattle. koliprce , .s 
Anm r/'Cli ibe ii- BI's /somnll' ' ,,atd caliNL"S,B mo' IIa, ,till be 
found. 

A \xorldx\idc gs,Specie, i tlropical forct opcilig, i,Iim'/wroam r'/m
h'-a. Itik ail;ix c imx adem. a dilficult comipcit tol crops and planted 
f'raUcS. aid axO i.lef bx era/iniltailimal (ccept for the telldcr la\cS 
imncdiatclx, foltmx i\ii Im/'lamn m,\a be replaced b\ II.'plarrlhniafi:c. 

1-\miificteit:i\C soil fltilitx iS rct+ainCd: Somerti/a illthe 0Wn etropic-, a 
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consider this a time to rccultivate. Improvement in soil fertility for crops. 
planted trees, and forages depends largely on leguminous trees that also 
provide wood and human foods. The Iorage legumes, such as Des
modiUhm. CnIirose inlwpubesins, and ",ilosanthsspp. aid materially in 
increasing grass production froll the planted Peijlwmti)u purpureuni and 
PanicuimaximilUm and in improving the nutritional qualities of theICeed. 
These legumes even increase livestock acceptance of Imlwraia. 

Vegetation in Winter Rainfall 

This vegetation type is commonly called the Mediterranean type of com
bined woodland, shruhland, and grassland. It is found in a climate that is 
characterized by cool, wet winters alternating with hot, dry summers. In 
addition to northern Africa, southern Europe, and the Middle Fast, it 
occurs between 30'N and 40'N, and 30'S and 40'S on the west side of 
southern Africa. in North and South America, and in Australia. It is only 
marginally subtropical. 

It includes the olive, oak. and pine forests of all coasts of the Medi
terranean Sea: Proviecous rlnd Ericaceus shrubs oF" southwestern 
Africa: legumes, succulent cacti, and shrubs in Chile: oak. ceanothus. 
man,a nita, and pine in western North America: and eucalyptLus in the 
southwestern corner of' Australia. Many of the shrubs and trees are 
evergreen and have small, narrow leaves. The grasses are typicflly 
annual, germinate from seed with the first rains in the autun, and shed 

F~igure 8. Oak Itrees tind aittnual ,axw n winlet-raitiflillar au / ( i/oi(/a.i.,c, it 
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their seed as they dry in the spring. They form at thick, protective soil 
cover. irassland islands within the shrublalds Often indicate previous 
fire. Broad-lcaved flovring herbs doninate the firm strear a.ier a ire, and 
shrub domnance rurns in 10 to 15 ya rS. Some conversions of thick 
foret and shrub stands to seittered shrubs and g.rasslands have been 
pa rtlY successful thiroug1h the rCpeatd use of' prescribed IAre. 

VegetaLional typecon\ersionS frOlm shrubs to e1ralSSCS ill tleSe ecosystels 
have given mixed hydrologic results. Soie have increased runoff as imuch 
as 50",,, but others have sho\n dcCr ses in runoff. The hiydrologic 
Success or Ifailure of rillcati1lt dClends on lpretreatment cover conditions 
and post treat ment cover and wllaaemet1 l)epending upon tile situation 
lie goal may be cither more or less water runlof'f. 

Oil fertile soils the irass.!, cail produce is iuch is 6 t ha. Planting of 
annual legLiles in the tec'i TralidiwnUItI and AIch'into and fertilization aire 
Common practices in initensiv'lv inallaced Mediterranean il grass
lands. Nutritive quality is low during he dry sCiSo1 but ilodralle use 
allows animals to select the best pi of the hace and to rowe ft'roml 
treS and shrubs. \ illanagrial objective for combined gra,'ing andt 
browsing by domesbtic and wild aiinilnals otid be a mixt ire of'"rasses alld 
shrubs wilh each contributing hialf' the co\cr. The Shrub patches should 
not be more than 3Ul orl 4 in ill dilciter. Sinec shrubS ai1c prolific seeders 
and sprouters. it takes repeated firCs to Open tlme shrub ,tands f'or more 
than i l'C\\' \earl. More understanding of'ia/ing Inalgemlnt tCuiqics 
is ilCCtd \'.ILTCre !ibllemi ceS srich as Pilu rttdial/tm ha\e b0C! planted 
becalSC the treCs soon c'ro\\d out the lulndler!torV. With Care and 

nanlcmnt. trees and loraCe Cal be raised Ol tlie samlie land in the 

Meditcrrancan-typC climafite. 

Montane Forests 

Less tha 5,.Vof the tropics support moni talne or temperate forests. These 
areas. mostlv abo\ I,8f)() in elevation. are riound ill Ethiopia. the Kenya 
highlanlds. tile Anics Mountains ill South l\fnlriCa, l,ido-('hina, New 
Guinea. and the limalaya Mountains. An addilional 11 . oftlhehropics 
lie btlwecni 100filln and 1X)(f Inand support highland forests. Dcscrip
lions of' hihlaiid and montanie f'orts and associated vCCetation 1tht11 
cover poitions of' North America, E!uropc. and \Sia are oliltCd bCcalse 
the emphasis is tropical in this paier. 

Tropical hiehllnd f'orests are conlplc\ mii\tuircs of' ice species in contrast 
to llny temperate forCsts \where onl i a f'Ce species doiii nate. These 
forests hae i thick mostly ewiogrecii can opv andit thin undcrstor of 
shrubs and herbs. Successional stages of \arious aces are scattered 
throui1hout. indicating f'ornCr fields ill slhi'ting cultivation that are 
returning to 'orest. (rasslands within and cle\ationally above ,e i'orcst 
in Kenya are composed of' species f'romn t lie tropical lgeil'ca I'llnisolum, 

Oeu.ine,and I'anicum. and also fioll the mpically cool-telilleraturc 
ccne ra Po llr omi.g, I"tw'sI i a. I ri//in: wmipho IU, which growvs ii tile 
highland inCadow's of Ken' a. is simiiar to T. r'pen. of'tciliperate regions. 
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F~igure 9. AI(,'I(ipi( /('.ifAl andiit dn-scimpl rmv ill a InaiE of lct!(i(IijiIM ill i/ 

IIILC puortiuun, (lie C\CIC. 
Cep)Itl dIld nspriiat1ion ss li cc' hieiuiic a nd 

\101nUHLnL'0IoFcStI iNfle CAll of h1\drluhuii Iit cr
ittra tu hi\ Il1a\ t iiii

tIatiunt ru'1es perillit A;Ihunnctit eilud\ iteictianri. I x.c hl\dl'uilic 
iIlli)tClIs iuLlltittroInI ICl~II\Iii IIL ttin 0111 1-111 rediulcinil~sse Poaart\ 

Coll dtrIItuCtc ruuads Iuc and Croillu.rc"Iitt InlIIII ruuiial' 

A\ \\ OCSIpreatt eeMIl" 01t CuunIIIruuul\' tl'CC ',i %'AlitItll a\ SpeCICS 
u.!Ia\%III Lt ill Iluoniuifor tsiet Commi~ands~ eLrit Intert zi Commieircial 

timber Inl tile Poupies. sc\ eraIl \flCCIC', hi\C chCn ~LcC~1h planted I'at. 

I'Piiiu )i'il, ibeC\ much their PJIti\ C haItaILt'. ( )1'note nai\ c (Itlec\ Wil1lci 

ipli ith t i~ mit ic I\ ,cparuildI, iitc li ICll \'p.lLK it. Iimid~ Noi\\ii 

/Ceah nIlId 

a IId I-cc p ' 'M;aI \ IatjI\ CI it) ItI IIIIC tuuiC t, IIttIuI n, turi "Ih tritar10 lC
shuck. CdCC chuuii\ mlifehcL'kbluISIMICiit )IApcuuh b'muC tIIC u'iu11eC~o 
C'low". hI Idditioun i tile tiii-iu2C proucned. 11hcrmc arc b'elif.its to tie tleCCS 

in1cludingL lc,,, Cuuilpeltiii train illidkcC"andI e", ticuice'Ald Intch. 
lces I-lie l'a./uid. lDamiac toufreeN h\ hlc' tuick ha'. h'ucnI '.hi-il Ill ItiuPs 

iecarciLh 1111 i mri I \CI'ttC fromu h.\,uui d -IttCuull(t) that Cmiii'kC \\dillicih'i-
I\ 0uiCS. IIINLCt". JaIIt I IISCII'1C. MlanI uCkI I'ti C1,I 21i I/il 11 \ dincI IiC iiiih 
,ile ,pfCCIC,, C001C'ta t'. free pliitui'.li haill 11,01\c M d Closc illedIt t'. CCI1 

I)I'uCt ICC l . I00~ uI ill I [Ii.')I)iu ill HItI I ilt 
1 StI c'. It', .,Ceill IThe ill 

a'.~uiuiuiC'.i\'AItCI Crop".. tICi''. uutld foruc are- uruio\ 
otmitICh. pliiitisu.'' rtliCr uIC\ChIopIIICuI 1thC truipic'.. ( ~.I"ui anlmu Ill 

iiilj'im1itilt ChelilCIlt 01 laML IC\ CuiIliltll I'111 dltuC'CIt'. i 10 11-l CIO\ Mioiii' 

aMid 111.1i1id hu'0' Ill theC lrmpic'.. 

37~ 

http:pliitui'.li


Table 2. Ke\" Charautcriolic.%ol jaor Trpi qal Ratm.,'land Sv\%1nt. 

I•,. , I ,1{tiTicjh ' 5-ur.1.1, 

Sal aflas '.5 itl1ll 0-) moo. TranI,,h ance 6-15 25. allI Low to tich Semiarid 
grasses 

-
and , ilia!oC 
based 

domestic 
species imostly 

trees 
legumes 

Dc-idUut ioic"i 3-0 mo. Franhumance 1-4 15. all Ilih, witl, \Vide range of 
,,ith hilh ,ras'c, and .illae domestic Seeded legumes possibilities 

ba,,ed species 

I )ecic xtli b 9- 12 1io. Nomadic 0-4 111. Lo'', ecept Local 
ald Llasl.,iidk llltl] v ith %\ater lecuminous 

camels har.e-tine Shrubs and 
and trees 
loats 

Sca;tonalIS\ flooded and NA Seasonal use NA NA tigh Slight 
x'. tlCand 'cetatoIo possihilitv 



I lthtI M" ,,faK'p. \n~U~k 

Tropical rainlorests 3 o. Scdcntar ! 5. Iih wNith Local specics 
all legumes 
domestic 

Tpci> 

Willeer rainlall 5-7 m). Yearlong 6-15 10. all liA" %%.th Coniferous 
c1cclati o 

~specie,, 
doiluc'ic Ic'lliles trees 

Niolitan li )ICst,, "<5oo. Ycarlom NA -25. on H ich \ith Coniferous 
impro\cd IcguImes trees 
pastures 

tempcrate 
species 
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% control. 
ralgeland dcelopr cnt are Iljhied. The inor tae'- - of I0CoSin de

,lopillelnt totilrd the holder of ,,bi;i i\Cd l MrIlid. of' sh

sistlcme glrain is emIipafsiied heause §U, of the lanJ of the "orld is 
rai welnds. and million, of" popIc Ike oi it.Little is iP on the 
pirnio deC\Clolpllillt efforts towl,d 1lr,'-sca1,L Co,..".cot i l 
priojc ,ts.This chilnce illcll plalsis restults in mole 1i1litioll ,i\el to 

tr thill their stactllntls 

The Characteristics of" ranglAn,1 d p)coples that inlcne.T. (1r ' Cn 

People's I,.,estoc, llamizi enlt techniques ill 
abL 1ut stemns ratller thI'4 theirli\,etock: to their trditioiul production ,, 
q,',iteiIi IIS tild to soeid c stloiIll, abOLit their beliefs: oilLnd tenurc. dict. 
houehold ecoolllics,. and ei,m phic haracteristics. This chilplCl 
ittellpts to describe thcse charactcristics and practices as tlhcshould le 
consideredlhr rant claid pl+lninF. [het1oal is to idthe atherine oFdalta 
that encourgic projcct dcclopers to ,ork with indicenouts peoples. not 
simpl. folr them. 
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Traditional Rangeland Use 

Th hintiiii \pcricnCC on trolical ramulaids has a long hist( ry. This
 
hi,tt,, ha. produed ai alir,.t, ot'adjUst1IentS h ranc#lan ,egeta

'tion ant soil that arc rclathcd to locali.,d Cn1\ itolnmenllt;il circlmstalncs,or 
hlia tolict tiol OftIlint. and also to differut and of'ten cli'anginglln 
CnltliirAl blicl''ad; llncs. IndCCl. nO sOollr than did tool-lsing 110,,1 
\i,.'m ciitcrc l, the doiniiiiant SpcCicS andA,." nsr l'r tIan did both the 
c'ractcr atillclt o'l, a alllll on histil.uerlatids becollel depenldent 

lld-ue practices..
 

I hnnter/Gathlerer Soci'tics 

1:o). lolttt of h i ito a tnit. eatheie. Subsistence Ccollolll, 

h'i, laiseti the plrdoiamit llorm of"r';lCtnd nse. particular.ly, in Africa. 
This 1rctl.x itliiticiit1ed SlscqluCit i. lps of land-usL practices that 
lollovx el. Small. hil.,, mobile huttine -mthrint -and,,or 'milies coti
ninll.roranicld h\ kinship ties ICnld toItliix niainl, in the interfiace 
are Ibtx ,tI I'orcs". Open l,1,S n i ns:mll. Stdcllx il atid tlie lnS 
dC',cibed Caler'. I )Ceptltl 1 .iM'ii on catherine4flor nU1 luill \ the 
ail i es ot' t eir \ il I'ome ]Mr!its,d blitr i . lhotC\.tlt insets,. a11ndt 
"smlall a1nim1al . ',.11tch itIlCtd sd c e l di .id11u"tittintlstratect!is to 
cope xxi tl,i hliighllarabl patteun-s otseasonalit tidit. IThrouich deliberaute 

nsyca Iu thtex lor o theicttiliaduallxb ntlo inul 1\Uipntu , ul catk 
e\tenli the l\te.n 

tiLlllclt irttis xxa, the tihniil emphaiix it to conlilnunal rCsontre,.C 
_ploltliltion alnd Shitin'i. ;isedlon rticl belicfs coticertnitic cLali
t~irmisil bIt\cl COOpU"ittc familie, and11ot1 the ltC't Ior indixidual 

litlodi or tllcasa,,Cis . Iotillost atlntllu their al

.clttt\ at eritx auucomiinitlltuit Ito int ui' ethics. Iles .lties still characteri/e
ilillti"dliton l Iinccl',nlltl elsC C S. 

.\ttlllclt tior iltpottant leais ot1this hlng unftin[Il gathe'ing 
tlidlitiOti iSaliill\ detatiled aiitt c\t i\c nox: Icdc of the physical en
iotinc'nt. Such kioMxldcl itlIlS. f'lor e\tlneIC. the f'ood \aluC,


to\citt. or r x \ariel\ 01 Mlants and ther a1LI'Ix0iC 

crox, th. doittintanec. nd cliIiinix clliracteritics oIf 'partictilar Species. 
IlieeC i.ll 2isinil iliOrtlil CColOiCZI'l ChitCS ill a1n area. Some cutliture+s 
liax etes~n'ix stcin of litO ininc'll d Cil'iS,ilit)ii. More 
iiiiportrintlx the i\. e\kinoxlx of es\perien. \\ith locallyd,, Ziitl . 


,lx iiZillI resource that, rtrlcitltl are lot lrcCl'i,.cil ais "resto ll'c " or 
th bxoutsilCrs. xxIto aplpoch rall.celand iatlila'e_'cit xwith Ceitire'lx
 

' 
dilliferei idcas 0ol , prtiliiiite litid uise. [or ilor,.iamCiC.htlne collectitig 
and 1th SCiillidOltllcSiCltIhl of Ibees ill stli'tcL'icAll\ Iocated hollcllade 
lli C' ha\ po\ id d alslcitiilamit 'ood l ClrCelx, SOUrC I'Or botht11.li1lil 
2,IlthCuiII U Ies aId mZ111of i -)Iaorial societies x\ ho 1tolloxxCed thl . 
Ilekeepinc Sclidom is cix al, ittention in lltodertr Ianclatid-dCClop
tytcnil scltitesc" 

Ill cCenlt \ell. I urc htliutin, althCeiti i toitlic, ha1c laier lisipc Ou dv 
ipCCtd throu.ghout mtllO,, tropicail atglatol ids. tiiainlv i a reslIt o1 
iatiulil policies I'axrin. xxildllife CoIerxatioii anti ncxx idCeis f'roIl 

2koxe,rnmnlerts abllout .ippropliit,0 Clhuial dCeloCIllterit. BuLt the hutit
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inu:gathering peoples themselves have not vanished, nor has their rich 
knowledge about local environmental resources and p -ocesses. Many 
rangeland familics are direct descendants or rornerlyc autonomous 
hunting/gathering peoples. Their ecological knowledge and skills play an 
important role in the successful use or land under new managemenit 
practices, such as pastoralism or subsistence farming, into which they 
have now been ethnically and practically absorbed. Indeed, some so. 
called traditional pastoralists, such as the Okiek of Narok District or 
Mudogodo of Laikpia District, Kenya. have changed from basically 
hunting/gathering peoples to become more or less full-time pastoralists 

... nly within the past- two-or three decades; Their-niode of' ivestock 
production not only differs greatly from that of their pastoral Maasai 
neighbors, but lany or their practices contribute signilicantly to the suc
cess of the Maasai. in short, tile long-standing, expert knowledge of local 
ecological dynamics possessed by the people is itselfa valuable rangeland 
resource that should not be overlooked by development planners or 
researchers. 

i)omesti I ivestock of Rangelands 

Introduction of domestic livestock into tropical rangelands occurred at 
least 5.000 to 6.000 years ago. ir'st as a supplement to hIlunting and gath
ering, thei, later mainly as a replacement for it. In Alfrica, for instance. 
archaeological evidence from 4,000 years ago reveals a namber of live
stock-keeping sites scattered within a crescent ranging rrom West Africa 
througl, the Sudan into East Africa. Although in recent centuries many 
lpastoral prod uction systems have given culturaI emphasis or prelerence 
to tilekeeping of large ruminants such as caltle or camels, it would appear 
that most traditional pastoral systems depended for their development 
and existence on the keeping of sheep and goats as well. Indeed, not only 
has the role orsmall ruminants in m1aintaining the totld prodtnction system 
of pastoralists been inadequately appreciated or understood by most 
development planners. but in many such systems it is doubtftil whether 
cattle or camel production could in flict be sustained in tile absence of an 
integrated inLilt ispCcies alpproach to livestock production. 

By 1500 B.C. (or 3.500 years ago) numerous full-scale. cutlrally distinct 
pastoral societies had cstablishd themselves throughout me,st of the 
savanna grasslands. except for southern Africa. SonC continued occa
sional hunting and even fishing activities in conjunction with their 
increasing livestock dependency. Bat the fossil remains of a high per
centage ofadult milk cows at particular archaeological sites. such as Nar
oSlra in Kenya. suggest that other prehistoric pastoralists had already 
developed distinctive milk-drinking subsistence practices at least as early 
-as 3.000 years' ago. Although there is also indirect evidence ot food 
gathering at some sites, there is little or no indication of agriculture or 
domesticated plants. In the case or the eastern African interior. 
pastoralism predated the emergence or agriculttire by at least 1,00) to 
2.0110 years. The same is suspected for other areas of Africa. The epi
cenlers for early pastoral development appear to have been located 
entirely in thc northern tropical rangelands (e.g.. the Suda nic region. and 
the rangelands of West and East Africa) and to have diffused southwa rd 
only wilin the last 2.000 years. This slow spread oplpastoral systems into 
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Southern and central Nl'ican rangelands is due partly to the presence of 
Ir p1a.losolnlliisis and oi!.Cl" cpi,',-nick' t%'.xhivh have always been an 
ilportant barrier to tie spread of'livestock into ie deciduous forests of 
\ frica. 

'The Rise of' Tropical Agriculture 

Agricul ture is bi cxed to haxe origi nated in several of" the northern 
savanna forest border areas of Africa as early as .00( B.C. Initiaflly it 
spread sotuthUard intolthe decidluous and then trlopical rain forests. It was 
[lot ltil the sex ral ceiturie, inImmediatelv before and after tile birth of' 
Christ that any appreciablC cultix attiOl of food crops beguan to appear in 
tie pastoral rangelands of Africa. Tie flirst crops consisted niainlN of 
ihdiLC'nous HIMlletINitsad sorghinns. Iti most instances. the cultivation of 
crops Ws associatCd x,ith the rel',tixCl.\ ratpid spread of iron-\working and 
the eCtllel'eItCC Of lone-distance t radI e nc..Ixx olk, thloutlholt A. 1ct. Except 
Ifor scattered settlements or tradel centers closely rclat,'d l metallurgy and
oither develpin craf't industries. oxerall aericitltitral dexcloptlet otn thle 

ranefCnldS tenled to be tentative. ULIIexl. alnd highly variable. There is 
abundant archlacoloicuil cxIduce of"initial ex\ialsioll and then con. 
traction olaurictilttrc in niati areas. At some locations like Fnaraka in 
Tati/ania. aerictiltLir:i-I Ccontimies usine irrication nCIeCreecl oil range
lands fo- a ccntlolr\ tx,o and thci disappealred altoLtlie. 

.Nli\cd Farming Vers il Pastoralismi 

Tlie rise of t1'opicIl ilicullture du1rinu the pasit txo millennia did. 
hoxveSer. set in Iltliol sC\rcal distintic cultiiral ttidi til hitxecollle to 
chla racteri/e ing-eland dc'loplcnt clct Since. IFirst. together with 
nctailurg , at shifting2SfiSh-id-bnrnIwitdlnI beCnil toS agricultue 
Slleia rather quicIkll hritiuhout tile dICciduouI)tis and tropical iaiii f'or.sts. 
This not onlx opened the ca'1nopy1 Mnd allo\ed increased ctlltivation and 
ltilan lpoptliktioil exp\aslion. hilt it AfO idcLued the incidence of tsetse 
fIx 'ind trxlpa loSomIiasiS. his flcillitcd the s- id of' livestock into 
Soither-n Africi. iainlx in the forn1 of' 'mixed farmin..' As itrictltural 
pOp~ulaitions iicreas'C i ixetld 1'rining also expanded into the rangelatLs. 
SotIneC piaStoral societiCs itCeorporated shitl'ine igricuftiu into their 
pilstol'il e.'coNiet as i Sti)plcleieIItar ictix il to redc(tl,' their deplend
eiice oil hinted or 7afiered foods. Others enalgdi inl+ regular exchange 
w~ith nieihiborhg settled cultivators., t~i'din livestock p~roducts f'or 
portahle agiictiltmral t'ftds. 

Secondly. the rise of, :ierictlttire ineie'd ectiOmtlic speciali/,ation lnd 
sibsistetnce xi riabilii\. both within and a1otL the fringes tf' tile raiue
land". Thcre em 'e d at the Same time a elreat deafl ofUlt ural v\ariailit, 
or ethnicity. xxhich began to cxpress itself' ill tile form of' distinct food 
preferences or dictar% prohli bitions. IFor exumnple. Some rangeland 
peopleS begai to assert their uhtural identit anid social sepilrlateness bV 
Ce\lopin ilstroU prejudices against eating . wild nial foods, sich is 

fish or f'owl. i trait still collntio to many rangeland societies. Others 
developed simili cultural iversiotns to either giowitg or cating 
agricultUral f'oods. The\ depended mnainl\ oil raising li\estock either to 
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exchange for occasional agricultural foods or by attempting to subsist 
more or less completely off livestock products. Particular systems began 

wasto vary culturally, depending on the extent to which subsistence 
based on wild foods, pastoral foods. or agricultural foods, and what 

combination of them. Additional variability occurred in terms ofcUltural 

use -- e.g. whether livestock were raised primarily for meat, milk, trade. 
to theor to fulfill social obliLations: and wheiller preferice was gi', 

or goats, aiid in what combination orkeeping of cattle, camels, sheep, 
for what uses. 

a result of the rise and expansion during tilefirstThirdly, partly as 
millennium A.). of various agriculture-based kingdom states and trading 

empires. market coilters and trade routes began to develop along tile 

fringes of and within various tropical rangelands. This happened par
and theticularly in the Sahel region of West Africa, northern Sudan. 

Horn of Africa. Some rangeland societies quickly became involked with 

such centers and developed a distinct market-orientation to their 

economy, while others tended to avoid them. Hence. together with other 

areas in which external trade was not significant, two distinct types of re

source-use systems began to emerge in the rangelands during the past 

millenniutim: 1) those with a long history and relatively high degree of 

interaction with and market-dependency on neighboring settled agri

cultural systems. in which livestock were raised and traded partly for 

other preferred agricultUral foods and 2) those relativelv autonomous 

systems with little or no external imarket-orientation or dependency. in 

which livestock were raised almost exclusively for subsistence and social 

exchange. 

or Somali.Tile pastoralism of the Fulani, Tuareg, Baggara, Bedouin, 

for example, is traditionally highly mnarket-oriented. In addition to live

stock, they also marketed other range prodtLcs such Iassalt. hone.
 
gums (e.g..
medicinal herbs and plants, exotic woods and aromatic 

frankincense. myrrh), ivory, and other wild animal products. Their 

current practices and dCvelopment problems cannot, therefore, be 

understood adequately vithout consideration of their close interaction 

with settled agricultural comnmunities which, whether located outside or 

within tilerangelands proper, form part of their total r'esource-use 

system. This interaction involves elaborate exchange networks, often 

based on various traditional patron-client relationships. that are crucial 

to both the operation and understa ding of how the s stem \wrks. 

the Bora. NI aasai, andTile ::absistence pastoralism of such peoples as 
Turkana of East Africa. on the other hand. poSes distinet ly different 

problems for development reiated not only to the relatively Ilurge numbers 

of people supported directly in the rangelands by their livestock sub

sistence practices, but also to the fact that their resource-use system has 

little or no involvement with external market exchange. The creation and 

maintenance ofexternal exchange networks isitselfa crucial deelopment 
problem among pastoralists of this type. Other rangeland s\stemns 

these two polar exirlmes. somedeveloped in differing degrees between 
oreven fluctuating over time depending on local climatic, physical. 

sociopolitical environmental changes. 
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Finally, with the advCnLt during the last cent ury olcolonialism, European 
settlement. and national independence, some tropical rangelands were 
covCrtCd to singhl-fai l,, or mi1ed-farmingcommercial. -ranchine 

systems. based on the int
roduclioP of'l'rchold title 1.tnd enclosure of land. 
Others \Cre desienatld aN \sildil'e resecs or national parks in hiIch 
traditional IrCSOLIC Uss, such .1shItitn1 gathering or pastoralismn. \\ere 
prohibited. In MOSt CaseCs. thi1 s as dolle both at the c\pclse and to the 
detriment ol'C\iStiing Iraditioaial s\ stcls, Iman, of which lost huge areas 
of their llore Ill\oralc ral c and saltcr resources to [uroPeilln -ettlellclt 
and to the encroachlment of indigeCous a.Cerietltiiral sqt Mte..rs \\110 often 
followed them. Indeed. Ife\% in listor\ of tropical\ cuts the long 

IanClands has\c had a greater iipact than tIme fairle recent attelnlpts to
 
trarsfoinl them through the Ipplication fpri'nciplCs and techniques of
 
conimlercialiatio. This process haIs 1es historical precedents in the 
lropic:il i,ugelauds. The result is that most traditional ssstenms still are 
adlustilg to imposition hv attem pting tom111,e of collllcliciali/atio' 
dC\clop responses compatile ssitlthe importance they still attach to 
Commultalll resource uIse. 

Commercial Versus Traditional Production Systems 

The respoise of traditional pastoralsimi to national and international 
pressures for increased cominmrciali/atiom has taken 11i\v forms. 
depending on local political and c1nm1111ic Circumstances alld induced
dc\clolpint ellorts. IBriCll\. such responses tend to occur along a 
continuumItll based larue-scale Collllercial lchim efTOrts at one endon I'i 

and smll-slC tr(ldi'!olal pastoralJisnl or illi\eL Iarling practices at the 
other. Illdidlill rauclies. coplllpall.\ alices,. and ranch cooperiltiss 

lend to Cllster t o11 end o1 the Cotlnulll. re,presetmlten distinctly 
Imodern comm.ercial pioiulction s stels. Slinillholder subsistence 
pastoralisn c\Cnplilis the traditional rangclaud use. Va.lrious f'ormlS of 
glu/i iassociatiols. gra/lug blocks. glroup ranclches, or other 
de\ clopnlC t schees tend to liC here btC but a.lrbased moresomewv0 .Cell. 
on traditional snallholIer sulbsistence strateics thtan on commercial 
prictices. 

liKe\a. for esample oil\ 25", of tie natioml rangelAid cattle herd 
C\t"t s inCOlneieCi;uM lso a. Mind Illf ,, CiiiCd, inudi \LI Cilllplll\ I' l cs. 
deed. C\',,ists ill uridCrdC\elopCd group ranclhes (3:",, or era,eicther 
ill ,I"siljewtlns (I §5,. or in Cssntiull\ uichauucd tr'adtional. suihSi
stlo " l tdlction s\,,tcins 2 ",. ("lose to M,' Ken a's ml clllid 
shee1p ;u1 piiplattion iii trldlitiomal protducliol s\sstems,1,t c\ists 
InCelIeitel l.u't Imid I )m'ta other dC\Cllopiilg Ires. N N.). l'lill lilations 
,,.tit \ hit ,.ui'ct Cen hi uiner pliPOlirt oils illthe triditionals ,teils. 

\ tld+,LL' ltmhia ciltuI dlif'CreCCi m1m eimtu 1111A an Clld iminaimae 
I11nicipl ld "W,,1h1iuicCS t'hilCtemie tile diNtIlctCitil htt\\Cn 
Cii1i1tCilIl IitnlCitm ;i L ltitiimail sulsistCeiC . Iflorls totMi p'astoralisi 
IiiihlCl 11/c (1lC ut'H C li/c tl'(rlitiil I pIIIdetiuoll s\ steins illust. there1lti'lm 

Ilc. kAc uLCOltllt 0f these dil'IcCC ss lIe cmsidering paltictilar 
tiLS Lchil+Umi ns hr.., ,,IlcCusC s,hat mmua. rut inter\Liiint priurlti,,, Illis is appC 
th 200,d I l+ mtemlnt pralcticcs Ill olte t\pC of' i\cstuck pIl'odLICtoiml 
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svsterI. say coinmercial riadnlciing.arc often incompatible or uniworkable 
ill Soic of theiliajor dil'ffrenccs bctw-enthle operation of anot her systci. 
Colllllelrcial ranchinug as a total produtiiont sslltell and traditional 
pastoi'al sin arc as follows: 

(ommercial Ranching 

Implicit in tilenotion of "ranch" is the cullural ialui' that private 

Properlt\ is necessa ry for economic cfficienc.. lhe emphasis illcoin

mercial raniching is on grazing-block ninne.ienclt. in hch "he land is 

often fenced to e\cIltide wild uingiula te coilmIpeti tors as \Cll as hlnall 

trespassers. 

('ommercial ranichine is also a distinctl\ land-oriented. market

dependent mlanagenlnt s\stemll Ihalt is organized primarial5 to satisfy 
outside consumers li ingz mainly i I Lrh in centers. Land xa Iluc appre

ciation is often aimore iniportant actual componcilt than are the livestock 

products. The ranch ca nnot be increased bx imestllenlts of'the herd flock 

products except through Claboraite economic institutions tht,1 facilitate 
con \Crsion of products to cash. i-xpa ision depends llaily Oil nIew 1,land 

aommcl
aspecialized Iorm of croppingpurchascs. ramching is nly 
in Mxhich resoNrce use is perIeived ;and organii/ed difleren tly than it is by 

output istraditional pastora lists. [or example. collerclial ranch 
meISl red maiiil\' in temIs of fixCd-tiIme t11otIS of liiestock tnits rather 

than in terms ol'th e num hers p1 C supporied directly by tileact iml,,l 
s\ Sten. 

Traditional Subsistence Pastoralism 

Ill sharp contratst to commercial ranmching, smallholder pastoralists place 
reat culturl value on co1nnilunal flllS 01 organi/atiol ind public 

control of ra ne resources. Such com mnunalisinl is viewred as a nec,'ssary 

rCspoinse to Iighl.\ vaIinable dro tlghts tha, tend to dolnilate ranuc ', 

and to IucttilI herd movci.aCnts. They also consci ously pursue 
g iil order toISSure eqi.ty andC011111t0"I goals of'coopCrai ion nld shari 

d ist ri btt ion of \caltl. whichl theN see tis tie only possible response to 

their harsh elux ilormmcnt. Some subsistence pastoralists. especially in E.ast 
Aft'rica. cocxst with large densities and varieties of, \\ildllfe. Other 

,,,Icsoften tend to exploit wildlif'e resources in apastoral st bsitc ,c 
more coipetitive mannmc . >uppleientinig ni~ed xith \Nildlifefrinng 
PiOdticIs '01 food 0r trade. 

Ir'lditional subsistenc pastormlists are lixcstock dependent, \ith 
Cstock o\\ iClnSil anld stbsistence being anii explicit strategy for main

environnliltal 
lix 

tamiinlne ihe articst lntlllber of* people tillderl difficult 
cOImditiom,. Their basic ix estmemt capital is Iivestock. Hence. herd flock 
saximus aInd in'\ Cstmnent am-c essential: tile acclmulatiOll of large surpluses 

is neccssary to sUix xc drought. Unlike ColmmclR,i1 rnlching. such 

iin\c,stmiltnn is p(losi hlc xxilhout exteriml ecoloillic institutions. siace tile 
not cash. This i aIimalin PiI'OIict of the herd flock is oflspring aind 

iiportanlt factor in their alleged resistanmcc to change, and io the problel 

01' imi'ulling subsistelncC pisltoraliss inlto ilorl comilalCiil sstellls. 
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In Subsistence pastolrlisinl there is charllacteristicallyN a low ratio of livc
stock 10 htiiiaIbcin-. More.oer. LItjLI cl'!inc, .an hC,ICaLred iII 
te'mmlsof httan ralhe.r thati li,.stock mttilts. and each oup1'1.,s urvival 
IIlci I',"d iilainl,\ ill tcrmiis of ILI nI n ill i.ll heal h. zi-1,ih. pIl'o
n.rit . t. Ius. a "*,C.alt prsol in sLI.ltch, stis,is ,encrali deli ned 
as tie \, ith ns, limahelth hi din 'thcr thln 0n \\ h'o ,iplI, owIS llian\ 
lis Itock. 

III cotIl'ist to entmicial ,hii,-. much 'lac"ter etplihs i cis.n ill 
iad,tioml aistoralism toi mltiple-species licstock production. This 
tIIIImnoIll\ IM'oles ana.ll t of laIIL IIIII smalll, ceie S o1 
I'llilliilN its .'aml notaselliatle. CJclC,. o.r" donke." s. SLch di,.C.rsil'ilicain 
oul]\ ic rcas the raitc o, reso - use. but i:,o Tprcads tiherisk of" 
Iis'stock losses ad permits, the. iilrc "i11Imil\to he used 1'0i lao,70r inllts. 
Simih1l\ IiIIlieh IiStocl, ipodtic t,, milk. incal. blood, Iidesmulii such 
Mitd ski,, aid aiin I pom,. i aic aaitlable. IILtimat+ CIICI alld 
l;iho-r-iilc ,is il\ thill ftossil id Comnle.\ (oo.ls.lsIICIit. rilhC I'uck', 
Iclliil IhIr ofIplicipal eo-ii)u suh s'stelms. 

Characteristics of Rangeland Peoples 

ID)eloplmeint and PIople 

Ill order ii0 '. tnts.l -- huiliail, bioh '2iil. or m1claniMcill -- to SLISill Oft 
pl+'gresu, ~clti10odil\ th lsC s. tlhe\ Is he able• to adJust or"chan1C 
tihcii .olltpoiiciit'. Ior hi,. chsll. stein ita "iesaid toI chls ac.ccol.rdutiu 

a0 t del code. ,,ChO.ih.i iil ect iseaitsenid. 

iiicfdi re p'il il 

all 21 1liiiiai1 it.r.ciA 


Il iot tLa 1'[I e I l'opics. il arlh lIst .\li,.a. the 
sLc. o11, 1ic'lii,rass Ilid'ssiili il nliOl is 
ii iiLtiuil\ 01tC tl l 1,i i \ i,\ a' il a ir., f'nesit thicketel iia\. V,'he.'n these 
ti'IfIG1i iuiiige1iiils Mii iilaiii Ih h,ILllple and the.ira, i ii.d 'tiiii 
do.iiit',1it ItIA. "ch does nlo occur. ThIs issbecausee'li'ii' ICC"sarils\ 
he - ,"ccssiot,,llpitallit Ill do ii ctd h,\ tilie practices of Itslii ttati inla

hilltii,. *uil t the .lile coiiiple-, social "\r 1 hill hi const I'Ictld. 

IIiti. IhIit: ke, to app trop riiit ;1nd CetIi\ CdesCclpIIn.iHt of" ranelillauh, lies 
Ill tIIieist dilItile . PillPoses. d o1' it, inhalillnts.;1tin 'n1' oi l, liiittui 
\,d .iii sch , -,, ms itiolesi.tdiiitie models of, itrilledui I1 
Il"eoHIL' usC11u,it pIride-" a Ie;Ils thlt tihe people hisell's call 
ie',i-uu . sfIoit. de.s eopunCIlt straIe' ies, for 'ell tIILI t soCiallshl ait01 lsI- Il'e 

I, lf a'1 . ( ill order to succeed.,II i ll,iuiud u1", tunsI also fulfill the 
Ict, ltulllolls Ai t hedo or, COtlllic", 

)ne if the u1tost 111tipItt fadctors affectingl thle posiiit bisucssu 
eslop i mi iauL','lali(f- is il tlie plaimiing piocess. Not1 iimiatioit 

t,il itit plai, make senuse'M iAI iii'ai m1s,p Ie ill sittUlliOtls. hlt fIlUe\ 
Il e based onl e\pIeit0 social tfueoruICs OrFiptle ist tos a0%tid\\ h\ ia 

pviticiil~imitr eittuouuI(0I Ito en destelopiukel. succeed. Indeed. oml) i 
ilciull pIlns tliltIllcorprtl lsuch Ih. eries acl'u l . I'coticiouslsormulated and 
tested. iid tileiIIt)Clllttioll proeess is opell to distussiomn and citi
isitl. L mope)C \ those f"atorsu to succes', ort")le to iLemttif ' tributim, 
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-- In'c and1 thce'by gain uselil critera for choosing between ahcrnailive 
il teI-\ ent iolls. 

lioi example. Some of tile llore important social concepts that haIle been 

tested and I'ouild to be vahuable in dccloplcn strategies are the 
fbllox\ing iJacobs. 1972): 

0 	 Successful developntci depends on plannintirg with people. not Ibr 

them. The recipients iiust be equal partners in the planning and 

implementation process in order to help identify appropriate and 

relevant intervenitions, and to ensure favorable results. 

tile expressed social* 	 )evelopment in tist capi talize in large part on 
or technological needs of' the pCoplc conccrnLd. ('orrespondence 

between the innovation proposed and the needs felt by the people 
concerned is often one ofth liemost important factors conitri buting 
to the acceptability and success of an innovation. 

exactly as intended. Hence. systematic00 	 Nothing Cver happcis 
monitoring both to correct Uniwanted consejqucnces and to help 
identify successful procedures or trends is essential. 

* 	 Small-scale. limited-purpose interventions are more likely to sIc
ceed immediately than largeU-scalc. multipurpose interventions. 

That is. the irger laind Illore Complex tile inoatliolls. tie greater 

arc the problemns of implemlentation and the m11orC difficult it is to 

iden tif and correct unintended coiiCquenCCs. is \\elI as to 

idcniti fv the precise cses of SlCccss, Or i Inure. 

0 	 1IcausC technological Sol ultionS to not exist ill Isolation. but are
 

embedded in COlellex social betha\iors and institlutions. the
 

ultimtatC sticeess ofal innovatli may deped leIS on the imerits of' 

new tch iilttiqtes or techiiohogy than on tle cff'cCt ivC in Itod Ct ion of 

new m11odes of' social oleni/,ition Or Aiilllistriti.e Colllrol 

ne2ssa ry to iike theill \ork. 

* 	 To IMrollO stLiccess all lev\Cloinell n pl unsiiLiust inCOrporate
 
short-tCrni proofs oif ef'ct i, eness or benetits -- evel; if tliet" ultimate
 

aim is long teli. Innovations that dinlttralt cii ',11 and illl

mediate evidence ofcfl'cctivencss ,ire icr Iikel\ to gain rapid and 
thln ar plans ba)Ise.'d oiiV on long-terill\widesprCad aIccCpiancC 


benefits.
 

'he above COnCCpts illust ratt th liced 'or an approach directed to!\a rd 
\Stelms. ThisuiLideistanding tile logic and operatioln of' local prOLtiCtiO 


entails not only deteriining the conditions o1' the local ph\ sical and bio

logical envirolillents (i.e.. the ntuird Clnironlllnclt or resource basae) but
 

also the rainge and t\ pts of social goals. instittions. aiid bChi\ior IlLit
 

guide people Iocall\ in copilg \vitlh or ,djuistine to their iiltural resources.
 
Local svstellS aC niorllyt )pi l' larlger pirl'odtitun s"it:l imoklill,
1\ l 

r'eLiotlal ori national interaction', Local pcrspccti\t, are il btiiter gide to 

predicting the ConsetieltnIlCC, of. or 'cOpc f'Or. particuLir challngs than 'arc 

the PeIrsPcCtivCs f' outsiders (Galatv ct al .. II ). 
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Population 

01 tle 50 milliol: to 000 million people estimated to be inhabiting the 
arid or semiarid tropical and subtropical regions ol thc world, some 30 
million to 4(0 million people (approximately S",,) are believed to possess 
"livestock-dependcnt'" econolics. These livestock-depcndent people will 
be rel'erred to as pastoralists,. Sole 20 million (55a,) .re in Arica., 10 illil
lion (2",) in Asia. 5 inillion (I 5",) ill (he Alliricas. and less than one
ha.ilf million (I",,) Hn ,\ustralia. I:iure 10 and table 3 s mnmnari/e solle ofo 
these societies' cilaracteristics and -,eooraphical locations. In Africa. the 
countries with the largest nileibr of'pastoralists (in desccilding order) are 
Suda., Solliala. ('had. Ithiopia. Kenya. Malli, ild MaUritani.i -- each 
of' which possesses I ill ion or liloc pa stoia1ists, inl udinug imenl, 
w\onme 1. ald clildrcn ISinmd ford, 1983). I)ue to Iinil tations on the uses to 
which most ralgelainds can be put a1nd Constraints ftor allCrnativC Clploy
llent. t seems 'Cauioalel tos aslsunie thalt most present'pastoral- areis 
will Cillaill so, and that nan millions of people -- especially in Africa -

will colinuc to practice s;onlc Cornn of pastoralisnil. 

6' Turco-Iranians 

Arabo-Berbers 19 20 

0 
Moors 1 

Twarag Araos 

4Tubu Arabs 
56 

4

Niiie ,i 

Niln-Hamliis 
9 10d , 
12 1 
14 

15 
16 

17 18 

16 

0) Reg'itat 12 Kaimr4't,,,I Vgtaintai) 
I Kel Ahag, ar l"wre (,AIl'cria)) I.3 toct (Fliva 
2 K'l Adrari TI'arvc htl i) 14 Sa bt u (Ken. al 
3 Ks/Ahr Ttuc, .VI,'r, 15 ,Valdi i A'eIIVa) 
4 Saihclian iTti'ol I/6 it0I,\ (a'w'', hio:anIia) 
5 Kabahijh Stian 17 Bui-abaig 7iiO:1tZOiait 

6 lBatara (tSuall,1 18 Aru.sIo (h t:,tiial 
7 Niter (Stdani) /9 Ritala (Sv.\Tia) 
S (haih (i'hili/tpla lBtk/tiariI2(0 (ron 
9 lit' (I 'gtalihto 21 A/ Mturri, ISauidi Aahia) 

It) akwnt 'catia 
I/ Riidi/h' tKcima) 

Figure 10. Di.i ritutt t tof It I pavtol s't k-rt'aring tpt inAl)ica andtiat .up
the New- Ita. (ahtptedfi'ont UI-'SCO Rc'pewi. T'ropicl ;r:t-ing L~and 

t a.u',te 1./ 79.7 
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Table 3. Main Types of Pastoral andAgropastoral use of Tropical Gra:ingLand Ecosysteis, oili the Corresponding Societies and Human Groups 

Continents Extensive Nomadic Pastoralism 
and 

Ecosystems Hunting Mountain Beduin t)pe Cattle pastoralists Agropastoralists Extensive ranching 

Africa and Madagascar 

Deserl and subdeseri Bushmen Arabo-Berber Moor. "wareg. Tuhu. 
zones Arab 

Sahelian steppes Nenadi Somali. Arab Nomidic Fulani Moor. "',areg. Tubu. Arab Beginning 
I(Mauritania) 

Eastern African Dorobo Somali. ArabN Nilo-Ibiies. lic. Nil-lanitcs. Niloie,. Galla Kenya. Tanzania 
steppes (Galla and Bantu (Gogot 

Southern African Ilbitentot Nlanm Bantu scieties South Africa. Rhodesia, 
steppes etc. 

Sudan savannas Nomadic Fulani. Niloic., Agropastoral Fulani. Nilotes. 
agropasoral Fulani IFuta-

Beginning in eastern 
Africa. Sudan 

Jallon) 
Central African Caste hunters lnicrlacutrinc cis.ili.'ation. Angola. Zaire 

gra/ing lands Anola, Zaire 
Madagascar saxannas NMalagasN pastoralists Malagas) pastoralists 
Montane grasslands 1-thiopian hunters jalla elila 
Tropical America 
Campu.s and Ilano Hunters Brazil. Venezuela. 

Central America 
l)r- thorntish Hunters WChaco Brazil. Mexico. Chaco 
Ca"mnpo.s limpo. Brazil. Paragua.. 

Northern Argentina 
Australia 

Arid zones Australia 
Forinations in Ausralians 
seniarid reuions 

Woodlands 
Asia 

Arid zones Caste hunters Beduin 
Indian and Middle Afghanistan. Beduin Indian pastoral castes 

Eastern steppes Iran. Pakistan 
Indian sa,annas Indian pastoral castes 
)eccan savannas Indian hunter%. Indian pastoral castes 

Vedda (Sri 
Lanka) 

. Aiq ,,, I.....I %f 0iOR. ~ ,I','- , (,,unG ...4 1 11 



POI)LIkItIoll thILINS 1'01- 1),11-tiCtIlill' I'alll-Alllds 11-c (Atell SCMM 01' Lill

reliable. 'hNo-11111101tilill NI OCMCIIIS ;I [)Oil( HIC l)0l)LIld(iOII 01 : ll'Ol)icill 

ralluclands Call bc Illadc: I ) [:of- lILIIldI'CtlS (11' \C,11", I'MILCkilid., 

ILINC (111'CL:tl% Skl )J)01-tCd Mid dl-C todd, 11111,11)iICLI h% A kll'ul

illdil-ClIOLIN JMNIT ll flopillmloll llmll slillikil. rall'ukilld" ill 111C 

\Wdd. [Ild 2) thC IIM)()I'it\ Of hwstock ill mvas mc still ralsed 
prillial-il\ 1,01- subs!"IcIlk-C, It Illd *111IIMII.\ t.%lcs lapidl\ 
illcl*c lsll 12 hullimi poplikitioll". Duc It) 1111" Lln-,c poplikitioll, collwil
tiOllill I-Mll!Ckilld l)IJCh"C, HIM 11A\C CWl\C(1 ill AI-Cil, 01 t! 0Hd 
di'tillmll"llcd b\ Ilic '11)"Cllcc jol, %Cl\ "IlMll IIIIIIII)CI.") ol, illdlycliolls 
pastol- Il pcopll:' ("tich as \[Isll-Am or (11C"01111MCsteril tIllilcd Statcs) 
llw\ not he zipprolmatc. m-C\Cli I'c;i,,11)lc ill Iluill\ tropical rangclLinds. 
11111matioll., L!Cared tO !!lC dLIII0'-'IJj)hIC ColldIlloll" Of HIC C\Istlllu local 
I)I-OdLICtioll Ilm\ hc Illoic ploillisilli" 

Ill alit, t,%Isc. lim-d datil alld [I-Clld IIIdICItoI-" OH OIC dQ.1102l'illIllic 
production m-c A\%iw, lIccc,,sm-\ for 

ilsscs illg [lic potclitm] 1,01 lie I Pcs 01"Such 
&IIJ ;II'C (ICClll)Ctl Ill ',lWj)1CI' 

Social Composition and Organi/.afion 

Likcall litimimcomimmitics. l)C0l)leN(d'tlIC 
Into distinct C"!Illlc -,rollps Im"cd oll ul liltiOll" Ill CUStOllIS. ilild 
CIIIIIII-ill 110,11', 1IICSC Illd.\ hC I'LIHIM' dIJTcI'CllliMCd h\ lOC',IlI1Cd 
ulkillmi" ill SOCIJI. dlid cc()11()Illlc ill"(1tutioll" that tcl-ritol-1,11 

(()Itcll callctl tlll)c"" or "',,[IbtI-lhcs") [Isc it) L'Cliel'atc Co

operMlollmliollu 111cil rcklic 

Dc\c1opmc!i( phimim! mut tlikc mto Iccoulll , Ich hulliall (11%cl.slt\. 
llitcl\cIlliollstim l \%()Ik ,ticccshill\ 01' 
it IIIJ% l"All Ill ;111()tl]Cl- LIUC to kill'I'Ciclicc" 11)local social coillpo"'itioll, 

()I. LojIs. I milicl lll\()IClllclll ill doclopmellt and its 
ImIcl-itsmiLdIt it) h Illllcd l I C\I,,Il H2 Lli\ IsiOll', ()I*thC j)()l)lIkItlOII ('11CII ls 
1FIhC', Mid 111'11C id ol, M SCLIIICIII, Hcll ;Is coll"Lill1c,' of' 
product:1-s. IIICII M* %\ MUCH Alld L-1111th-cli. ctc Vo iC\% 10C ll CoIlllllLlllill'c." 
as \Wlloul Ilitcl-lial (11\ is lo the prokibilit\ HIM 111C 111flo
%dtiOlls Mll 11' C HIMAMCd 0111"CLIUClICC". SLICII 1'1LCllci*IIIII.L social 
dikit.clics". Illat C1111cl Illipcdc dic-l-spl-cild ol-olitkch-di Ilicir hellelits. 

I:tl)lllL' 1111()IIL pCople" oflhc "illgAllid". 111tl hct\ Ccll these 
jvA)plCs 'Illd pCoj)lCN out"Id" IIIC,,C lla\c NpCCIA Coll,,C
(IllelICC', 1'01 LiCCl()1)111C[lt I)LI111111lu'. I 11c\ IIIII)k diflcl-clit goals and 
cuslollmr kta\s ol, Iclllolm, them. 'Illd pic"cill plohicill " j*ol 111C t\%()
\%a\ llot,\ (11,III1t)I-IIIXion nccc,,s ir% to dccl,,Ioo-mA1m-,. III Africa. I'm 
C\;Illll)]C. IIMII klk:Al IMILCklild C011111IMMIC', CMI"]Nt (11,pCopic" Mio 
SlIC,11, Llil'l'cl.Cllt I \t:q)t I'm 'sollullLl. polilic:11 1cldcl"llip alld 

()1,I1IlIgc1 IIIkl, ill AllICA (Cild tO 1V Ill HIC lIdIRINO[COMIC 

1JIII11IC', d IT 11111 tll(),c (11, lot: Il 

pastora lists. P 1,,tol lllsls lij\c IcIldc(l it, I-cli'm ill I,, %t.cll 

"CoUl'itl)II[Ccilk I"OhICLI ImIlollal ol repollill dc\Cloplucills and 

I-ckI1i\Cl\ 1)(MC11CS's tO 11111LIC11CC OIC dlYCCtI0II of thc1l chmigc. 
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Indeed, pastoral areas remnain undeldueloped on terms of edacational. 
hutan health, and anitnal SrN ices: roads and co;miltlniction lfacilities: 
and ecor10,rriL and other national inlfras'uc tires. lhis is at least partly 
becaluSe pastorali,.s ill'Cllr'al ha\c beell poorly rCprsc-Ltd in. or have 
had insadequate access to.ie dcision-.nking processes iidiii national 
or regional des lopmenlt poicis '.heir "\ay tolif Ias sonAtimes bell 
viewed scorlils bs others. MIho in tile to tileabsc e of+inlformation as 
rational basis for the differences. remlain skeptical of th abilits 
(soMtICS C\prCsSCd as the ",\illiiines t ofpastoralists to Change. 
Thus. although subStantial pro,,es is Lin. made ill rcoiliing o\ertos 
aspects of"tribalism" aid other manil'statioms o1tethuicit,,. a Lreat deal 
ollatent paternalism mutual mi,,t rtust. :ild OccaionAl 'otnllict relte.d to 
real or imauimiary dif'erences or percclptionim o sterethnic coals (i.e.. 
Cotyping) still acconmpaian\ n'uin\ efforts to des.op !;in.eands, tnlv whcnh 

local peoldl:s are equal pIartncrs inl the planning aind inplementation 
process wkill ineanilitil collplolises bet, cii local andlla!i nal pLi
spectives. goals, and needs be ic otiated. 

The culltral di\cr,,it\ t.\lical t1 nan\ tropical raicsielam.d is epciall 
Cidert in .\lica...lica has ocr 2.0t00 poples \\Ithliicllh di tiinct ho 
sleak oser I.800l mtitu;dl\ unintelligible languagcs. Precisc social. 
political, and economic iniitutiotn rse bot I li;lmind\nra ouoisIs ith 
amngm pco~le,,. :ind their lrCCi,, lr must alis- s he \critied emn
prically in an) particlir area. For e\;vimplc. Iamilics com1omls consist 
oh'coMipOUidi"p.L'atIO.[s units i.e.. ith t,,A inalc hcad ,\ O Or miore \ ises 
and childre.n . ,ishiclt ramce in si/c amid coilipl\mimt. Sone com rise 
'.'\tel tled compouitd l';lmil.s s ith narried som,. t cir \im s. :iimd 
Clildren. [he aIrc Cemcralls diiMsCd iit di,,tinct r.Si, clitial hlouse
htold" units dispersed dif!Tt-n."iI Mia andImictimlm, ,.,.itlh , LcnciIct 
m\ ner.ltip rights to 'ailil\" I)p01Crt> . lioUme1 NCihfamIlilie, tcnd to.b 
ecolll11icail I alt tlies o 21 shhllaaI[bor. rollert.,. anillliollot. c 
smhisitCC product', \\iti Otlher f'amili c,v ith \%honi tIe.\ cooperate in the 
use and managemitent of'comi nltiil rcsources. In soll ill,nt.nces such 
sharinig takes the in1111ntLetlplrar\ solntar" a,,,oCiatiolls. Il othel", it is 
based t e\tendcd kinship rights and ohligations, ssted iin:orpot1rate,.l. 
orcailiCd lnCS Or cl:n1s. cil.mscribed b a \Iiiriets ofLtistO1isllas sl 
or practices. 

It is not su-riiiing' , tlcrlorc, that ita irlianrage itlaaenient practices 
that ha\ e\sols ed lrom requireVeternl lo1rms of ,ocial orc2mni,/tion \\ill 

,
iii0dihicatioi or changc ill order to meeCut the ICCds of4 C\isting Iforl 01h 
social coopcration amtong peoplesl'fte tropical raiiglamlds. The point to 
'Cl1eem1ber" istI:X, itis,easier to adaplt technoh>g to 'ocal forms and 
\arieties ol social coope atii thill \ice \l's;m. lechnical ilitl\Clltiols 

IliSt. therl'for. take account ol' thCsC C\istin2 florllls nee.ddass tile 
'or and f'easibilit\ ol m'odihicatiots needed to ensuirc that the technolo,, 

can \.ork. a s\sterits appIr,oach. insolsimic ill and eut.al\eaii. I, :,,1 

tle plaltiting amd implemicntation process. 
seems to be tlie hest. 
participatimn ollocil people ill 
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I.and 'lTenure and Iroblems of Scial ('Control 

I"'\alspects of Third World range: research and pllanningz have been so 
coISpi ciouslx nceIMctd s 11 rl;itine to land tenuC and the problemshos 
of social control Io\ s" illd ther IaIc roettlr's. AS both the p)Opulatiotnr 
Coll\ C11i,01 0I'r'.soLurcs inll It trial thinus inc'lase, the gratiflcation )l 
indis iduil htlliailll ICtbecome )ekelopmlnlit llust\kall, ilol-e imlipolrtait. 
tak, this ilnto ic' lttif Cn\ironinlltal ilbSC i, to be averted. IIn 

Se.hlpin, cunries, ascS\ hCereC."riin, pectlliol s"ha\ ceneriltled 
e.'llilnd', i ,seal.. Ncsslv indpCdlclnt. rapidl\.onla( tillnpreedCCCntL 
cI'ilni121 ltions ote' dCo ot O\L.le tiull rIIid s thsen10 lliiC coltrol 

ilnicre.ecd (lc:iiand for pri\lC'. ne'rshil 01" laild aid ge1ailtCr ilnividual 
iccss to oiraccelcratiolln of irCsoll-Ce tsC ( lknntllt, I9,x0). 

In contrist to theii mall\ ,Cled iliiculturil neiCTliors lo dewsloped 
poItiticaill\ cetllrali/d. ItierarlChicall social ,\ste1 s habsed oil hief'donls. 
kil,'idoLm1S. or talltitllliil triling' CmpIies. most, pas toriil SociCles -
esjeiall\ ill.'i'i.'a reiain politicallt dcCntrilli/ed. are highly-- lhe 
rCSitllt to politeCal Control. MM their i'ilit5h Iclrelrict , C to Inte, their 
I'llmlic or likcstoc, rC'giilirl illiesPiiC to 'iapidly lcluaiine 
cotidiliois. he beliltil1 equillit\ ilnonlilI1inili.co,munalllllllolllniclship 
,Ill lilili cllm ril rcsources. and sietaiit ofI, aim-clllsl if 'i instittiltI
li/cd shaiig tt prdcti f su h litim-likstirom ock s\ stems ha\e alwaiasI 
ICeCii of Iraiit imal piittti' s\ stcnis. )ill'ereitces in * ' illt"hil ima 'srk,, 
(iiicaIlll.tl lialill\ iniii tt' clio ii in reltlatiols,.onlyi r Idrmi an 
sccidiilh iiiltermsof li' CtOtributeC to diferieceils iiicstock hioldist1s 
s~cial slainil]Ici\tsecu i idddal I'aiini in \eillth.lie I)ilf'frcces

hots c ' se.cldoni 'it'f'torcl the baisi for piis 'terights ortpivileges orto laindl 


u.,,'C les I':ifailiCs 
<ilillilliile tt1si or circulscribcd .llCoped 

Ic e se osel\:'r i\ Rather. inLisidLul goal 
l llionl, st lists, is h\ \sell-dC 

lIstlliiir\ pirctices r'laledt Ittitup cosellnsus. itlstcrilethics, and the 
icCd kttl aitlt0 lit1til Imilili" i) ctttpcrate iIllthe 'ace of harsh 
cuilrtiniiclita cilrmsta'illlncCs. Ihts. CIi re illint chiaracteristic 
ctiicCri dol i'sue aiioil, pasitorahists. Mhit telt Itleuai'd their 
scicI ret."urees (ld . l.atlr i i t trle it)iasbetter laaed f'oi'the 
.ciC'ral ntCt stlieu iiiider public Cmtrol. 

Rcilchicr" iiid pillinu.r., lillst bhcuitise to these local issties and take 
inllCt(l,'idsi ili t it he rttlethli t ihe\ plii illctmttillIinm, indis idual 
tdcil~i tlisthat ttIcln Icild to e.'i ttmillIchil abusc. \l iltislus ol the 
Cir il,, ii1iist ihcltre nmot estlitedl to iuimei'rciipicit\ be of'lisestock 
ilhnc'. hiil ints ;ik ,;ik' wcitit t Ihc nimitbers fl'of people cmul't'eitl' 

ciiI ,ill l'tt.teLf cLI limii aliii,gcii- nt. p'lclt i eli ric d hoal thisMI ImHi a c 
i1 h I 'elIted I sciil ot'miuu,iiiltiln ior ,tci'l etoiltl. Vi\Cd. 
Ies I l r CIlICe ici'ir success ilsl;titimll ,/ini- S thatl dCpCnd I'tM' ont ateic 

ind-te rettilc Incing. \clion of ssildlif'c. CIC.. rC' uiilikel\stem. liC 
t) putmseP' tuca I 'orciadl\ _'c' tMtIounI LucI Of' til t'opicil 

,
,in,ciiid, RatIiheri. n ts ICc littltotie,, incri t iporati tuclilIi contrmol 
,,tl'tei ar i Itslittild tt C I'beItLtc'Il 111MWesterkikedW. l. tclmI.nologr 
h~imits t'll is i it r',of irll il'ttiint allfactors that iill1uclcedltuIt ind en'ls 
It, d I'\-ItfCICiie1t. 1iI Ced. iicl o titir s tInd t'1t the11i0c1lltlo 
\k li-ttt-tltt IlrCr o>rr0milim'cl. alld suit tiii' hi\hls indis iduallistic IIeeds. 
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D~iet aind I Iou.ehlold FLCoiioniI 

LIFr Iarticula~rl tilnIe!c iianl a1 t cl 'c'.il 	 to tile liau p 
Iolr chlige Is that ()I III, sub, Itcllccrullui'lnd ~ ti andl their scope 

h II i~' 11 .1l o I plaiutIpC()p] C., 11ilior 11 i lIIngC III lI. IO(\\ 1. i d 1 \ Idi aI IIli 
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Ihase I should imol coflabortti e quick-and-dirt\ field surv\cs dC-
Si iil'd t idCn tif', Lfuantil'%Specific ranlgelnd problems thatanid rolt-ih 
-- in ti'ms S *'*e\ rit\ of problem. "'hLi-SuIch -. "'rea affected. 
man liv1stock densiti s'" etc. -- are to ha,, tile reatest heneflit f'orlikie h 
local lpeopl.', if sohCd. [le ill should be to co1nstruct preliminary 
profleuCs of Iocal po'0duction s\ stII1i. their reourcc base,.and 11ir'on
mcntal conditions. SpeCcial em'pha!sis Should be ,,i\en to collatinig 1.kilg 
soll;'cs of kno.\ ledge ;ait,! e.\perience of both local problelms id plr,iiS 
de,.%lolntet effo'rts,. atnd their ftilures alnd Sutcce'.s. Attention Should 
he ei\ en to collectine haseline data,. to estfl'flitun trenlds \\ linc\cir, 

posile, idto ilentilf \, in other Ilor'matlo needed 1'or the solution of 
Ial'aCtli.tr prblemlrs. Ihes 'Sueil'\ys aliSo Se",eto pro\ ic the kinds of'ma11i.\ 

infI'ortiioi teeeLICdi about the Illtu.al I'irtol'ccs 1to lacilitate iol'tect 
l1nnit nd( de',eOlpuCtitas dCscribed in chpt1 er 0. 

' IMhiS II slo0ild atoiat Cstabhlishin plreiliir\ priorities for inter
seuntions that reflc,,.t the irlati, m itip rince of these cnstraints or needs 
fo0r lcl aits as national ,I,, lWin,,ell elopetlclt goals. both a Ies arch and 
C\IIItIIionI prlCSS, it Should i11\o\C iltrCl_,.ti\C iloh.uIC bct\%,CCn re
sarehtris. plinincis. aid local prtducers. ()Ispecial impi+ortitlce ate d:ta 
thatl charif" to. ' on .. to ho\%nain\ pCople tlie prtblelis or constraints 
iarI' IIportan[tI Lal %, and \,Io thelIlsers andCosli er'CI to he im an h\ ,ouIl lu 
ho' utuCI hCnlit the\ vould r.cCi\C if' the ricd is met. Inl short, an 
C\plicit ,social h\pttlC,,iS shouldd be 1d\IncCd i,, llo\ \%h\sto and 
particul.r inter\ctions arc likel\ to .\C S.utccess'til. 'so that both the 
theOr' and the illter\ClltIl c1 be tested. 

of tIle testitle, andLI Cvaluation of' 
prttt,,p interentions in the flunlder user conditions, to determinlf' 
PIu,,C III ,otuld llolSIS identifica,0tion, 

ihie\ arec rule, tit atid ',thin the e\istiihz'ctpicit\, o+f',mal-seale. pro~ducer's 

to aIdlOpt amid ilitIcni. I lCue data onl c'sts to users il tiMe. labor. and 
mttles needed t0 so,\e the leti .probable n ahumitude of bCnfits. 
ainI lOcal iproblenuS of 'ontrl, a.id ipjleCneiCtutioltI should ble So11ht. to 
dteCrmine \'hCthCr the c\pCctCd resutlts are a.Ilid or if' the prtotype 
iiitCrCetiOtt titlist he tIodilied. 

,( )tl *', hli all thre lhcses ht,,Iceetsuccessfully concluded is it 
t'Ciasouhlc to ,ssute thalt the iitct\Clltior; , llote,.'tilll. valid and 
adaptl'hc er tstill vAide'r dli\Crsit, of' ctnditionts. anid thIts ;I selious 
caiditle 'or denu1,r1',tinstra.ion or 1flemetutitiol h\ tCllsioll Ser ices. 
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Chapter 3 

Animals 
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What and how much animals eat and their response in terms of 
production varies with the species of domestic and wild animals as well as 
with the quality and quantity of vegetation. 

Cattle. goats. sheep, camels, donkeys, and va'ious wildlife species differ 
significantly in their preferred diet and in their capacity to satisfy their 
requirements under varying feed and water scarcities. In addition to being 
part of the l fman wildlife also contributes cultural andfood system. 
aesthetic values. Domestic and wild animals may also react in quite 
different ways to high temperatures. humidity, and disease. This chapter 
discusses these differences and how to use them. 

Fm pliasis is placed on key anina l-management considerations in relation 
to particular problems or goals, and to the conservation of renewable 
natural resources. 
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Primary Considerations 

Range anhmnaI prodlnetixity lirgely depends on Ilie kind. quality, and 
Spatial and teiporal disihution of Iced. and those factors that melax 
influnce the ahilitq of the animalis lesnt to use the We'd cflfctixelx. In 
other \\orlIS. the nutr1itiOnal en\ irolllnelt ol the annials is dc 'edet il 

both the teed and thle animal. 

Under certain conditiois. thle nutritiotll n\ ilroltlllclll max he 

suhstalntiall nodified through direct initcr\entions such as hax -makine. 
tlerlili/atioil. sllnppleintauIry leeding. etc. In nmost ialle Situtionas ot 

deelpitng cotrUies these intrenitionls are not possible or practicable. 
alnl in ai ll'l inIt i is elf''ctix nse ofexistiine[herelore. a pl'iniar 

lange trce. A,\critical component for alchicing this ol jccti c is tihe use 
ol anintals thtt are capalc of cating. and digcstin,g the ratie ' C'tlation 
ax ailahle. 

What aninials at i, iifhluenced lx their cx\ollti'ntr hiisttrx. lx the 
\c'-.'tltitn oil \\hich the\ depend, cotidiito in. ,,lccti\t Ic" ur, to 

which they ha\ Ibeen ,,eticcd. and curret condition" and 
inalln tnnlt. Some o1 tile x ax,,in x\xich Itilllittllcil Inix faxor the 

etrttrnalt'e of"rainge tiai, i,, illustratcd in chaptcr 7. In this chaptet. 
we \\ill cxplore in some detil the ori,'iu, ofand dil'lerences' no, rlan.et, 
animals. inclnding re"ponC ', to di"ase. aind lto\ tlcc difflelinces ll'a 
he taken into account in order to secure better iintc titili/altiou and 

, , " 
pl-ocltix it\. DomCstic alliill.l -- cattle, sheep. atstl. c anidl.aii to a 
less,'r e\Ittit donkcx, -- i ix il,' , the irs, rt of the chapter:x\6ill dealt %% l Ist 

this xxill he t0llo\eCd hx a Section 0l \Oildilf,. [Piilllta consideration is 
0l\01 to Arica. kut niau\ o1' the pilciplCs xxill he r'l ant tootlhcr aieas 
\\ith similar entiroliiincital conditions. 

Cattilc. slhcp. goats. and ,(aiiiekhad the-ir .cin in sotic\ hat diflelient 
nt,,n itit11t . f\lter dI-nlcsticat lon.-'al species %%asill \'d \itl 

lol)rec diflereitillicratiwn h ititsll, iltl(( a _,r t t IeallllbC of still 
. ihcreforeelitxt'-ll.nettsi L, .":c used for a x tricl of purposs, ILaclh 

has ctC in luil ,ies as aIspecies. .\ddititinall . xxitli"ahthat clarictcli/c it 
each Species SUiStaittial lar,_elI uihjuattlified. illthre <trCP \, rialions. 
degree of"adiptationi koparticular nutritional aiidihiotic eix iriniltsll,, 
aid Ior rliculi t.l,' aid excil produiction ,\ stcis. (iallic aniimals also 
shox\\ lare \ariation, in ,idaptati''n and olher characteristics. 
.illagelli itt of citlhter doiiestic or gallc iiimals is laircl clx ii icailsfor 

furtherlharntttlii/ing the retiilt,hips Ibct\xccii ant al"I. plints. ait 
ibiotic ci irtntlieitils ili order Ito acliic\" ,l ciic obiectix e,. Ile 

1i.laaiittt ipnt ra1etittisNn, increcase as the degree r' adapt ation of 
tile animals to tile cli'.ilrtillltcllt decreascs. 

the cltatita a atn iilltilnct. ils 

dfle'lcill p.]lCN t',iillntals and l alit liag tllcilt rcqlillcnliett" 
(Ciaracteristic, o' \c th hi ti .'cr Oll 

suiitabililt l' l 


itltludt the ft'lltxx iii: c'tlll ',i:iiton or the relati \ pro'pt iti o l giisses.
 

I'tllhs. aid %xtottd\ spcuies. a cdceptlilit\ ti p lttia ilil of eacht species:
 

tl e plalli, ililtrit i iof \ahi tat till. ciali:li crlx tn hle i/t ltl 
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alinilals: arid seasonaI variations in qti.ant\' ailnd quality of fee(. Some 
illustrations of these characteritics v,wer 1',\ en in chapter I. 

Abiotic charactcristics that arc particularly Important to conjSdecr, 
cspCciall\ ofrdoinlCS1iC li estock, are mainly those that llay linit or 
acilitaC fced Sulppl. Mnd influence the abilit, of animals to use the , \ailable Ioragcs and to reproduce. They include tie following: rainf l 

di..LribtitiOn. frcq uenc, and dnration oftdruchlts. duration of niaximln 
and inimm teLpera.tures. humidity in r'Cltion to .tllrlat)lure: 
damicnethli (iairll important l'0r imlp ortations of' slhep), and water 
vailahilit\ scasoiall, and spzltiillv. 

Drinking water intIl ucircCs to amarked decree the CfI'ciCncy with which 
the \Cgetation 111\ he t'ed and the rClatiACva+tlues o'dil'fIrcni animals. 
Where herding of'doicstic flocks is practiced. a, in Africa, the infl uence 
of moderate topoteraph\ on gia/ing distribution may be negligible. 
Diseases and insects often lffcCt differeCnt anitmal species to difflTerCnt 
dcgrecs. 

\Vhile thebiotic .a.tnd abiotic Coilnlonen:i of tile ecosystem \illi lrgCly 
dictate what kind ol animals and i LCduction systenis would be most 
suitable, adjustments to mect humnanl needs aiC often required. 
IFurthcrmorc. although cCh rance ecos\stuin can be dCfinCd b\ crtail 
norms, the hiotic and Inially of" the abiotic Components of these 
ecosvstels are in constatt ljix. Therelore. no fixed relationship anmog 
ecos\ steni coiriponents is poshile. [le onl\ stability is afkind ofl'dynaiic 
Cquililrium. This FIict has long bCn recocnied h ralice iaiauers and 
ecologists in general Nexecrt hclcss. there is a ersistent tendency to 
concoct ltnamwetc, '-ltems that iiimpose rigid rules, rather than 
pro\iding the needed llcxibilit'\. The tiisk of' rantce manacers then is it 
define the ecos\ si il comlipolnetn that ate critical for effcctivC 
11ma1acitnt rId to indicate 10v these complnCnts 1iav bC manipulatCd 
in \ lys thaIt arc economicall, and socially leaIsible. 

Domestic Livestock 

Origin and I)istribution of I)omestic Livestock 

Probably tile most important .haracteristics of tile domestic livestock 
resource is its inmmenlSC genetic 11id pilenotVpic diversitV especially in 
Africa. This di versi tyv is particularly ilpolrtant to the lCvelopmCnt 
process because it pernits choices. 

Th.,' diveirsity of' aiinials in telmIS of ell\ionmn'nital and nutritional 
adaptaiois has been only, partiall\ determined e\pcrinicntally.
lo\\'ce', tlie cxi stence o1"imiJnn SU letic div ersity is evidllt fronl tile 

studies that li\e bCCi idc ind s,,litlsi/cd ii tw remarkable oluiiies 
by I-I. F"pstcit. "'The Origin of the l)omiestic Aliimals of' Africa," as 
revised with I. L. iMason (1971 ). Maiv publications illustrate the range of 
civironitlitns in whiclh \il'ois species and breeds of livestock are 
adaptld. 
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The number of domestic animals in Atfrica according to the 1979 FAO 
Production Yearbook was approxima tely: 170.110,000) cattle. 
171,846.000 sheep, 144,684.00) goats. 11.983,001) camels, and 
11,734,000 donkeys. All these numbhers increased diUring the prCcedi ng 
10 yea rs, but ivcrage carcass \\eights changcd hardly atall. Kilogranms o' 
Ilmlt p1rodhicd per animal in 1979 were s follows: ctle 16.5, sheep 3.8. 
anad guails 3.5. This is ii ext remel 3 small avera ge yield -- even allowin Ii or 

the flaci that most of the co\\s aIrc milked, and that a substantial number 
ol'animals slaughatcred maV not havc been tabulated. Yield pcr unit area. 
however. ma\$ be somewhat more fl'avoralICl. :or exmplC. \'ield of' 
protein per hecta re in the Sahel conm pa res i'a vorably \with that ol'areas of" 

comparable rainfll in the UiIted Stltes alLI Australia. The history ol 
livcstock populations in At'rica is long aniid only parNtly tIdCrstoo.. Soic 
p0oiIls thit seem pa rticutlarly important are recounted below. 

CaIttlc. sheep, goats. a1nl d romedaryrcamels werC first dtome1Csticated in 
the Mesopotamian region or elsewhere in the Near Fast. l)onkeys were 
probably first domesticated in North Af'rica. whcre two wild species still 
oCCl'. Sheep. gOItS, aLd cattle er' all dolmnestica ted bet'.C\\ei 90110 B.'. 
and 5000 B.'.. ini that order. I omeda\ry camels may have been 
domesticated around 4000 B.C. in A,\rabia and doinrkeys some 500 Nears 
later, probably in Egypt. 

Bel'ore domestication, the wild spccics of1 cattle, sheep. ild gOatS 

covered an enormlous rangIe of environments anil were IdditionalZly 
exposed to changes associated \witl glacial and interglacial periods. 
Interbreeding of' diff'erent races also prolmbl\ occurred. )omestic 
ani maIls theref'ore starteI with a great dCal of' genetic di ersity, which \as 
su bseCL uIen tI lI'u rthCr enriched by coi'sses withI dil'fcrenIt geographical races 
of wild relatives. The \ild d roniedarv camCl and the donkey, on the other 
hand. iIpparentl'\ lived \Within 0 narrox er iange of' environments. 'his 
may, in part, accouiit f'or imitations on their Current cn\ir'onmietiatil 
adapta tion. 

Domesticated animals entered A'rica for the most part through tile 
Isthmus of' SueIZ into Egypt between 500 B.C. and 3000 B.'. ('anlels 

.wn to Egypt in 2501apparently entered somewhat later. They-,ere kn;oL 
B.C.. bit were not in general use til I (IrZIeco-IR ona in times. 

Archaeological finds reveal a number of livestock-keeping sites scattered 
within atcrescent ranging from West AI'rica through the Sudan into East 
Africa as early as 200)0 B.C'. 

Three principal breeds of cattle were in; rod uceil: the hn;1 pless longh1orl 
Hos aitrs ]primi, teaiius. Iilnlpless shotrhort o B. ltat'ut.i an'h'ro.s-. / 

and humped /ebL Bo.s ili,us , in that order. The largest entry o' I/ebtt 
cattle probabl occurred af'ter the Arab im asion of' Africa in 609 Al). 

Tihe IlLiI lCss Ionghorn, constittt l t lie liir,,t wave ofCattllc in :\l'ricia anil 
Came to he lllole or"less Ielencrallied in North A\'rica andllatst Africa. and 
part oh' West ..\'ric;I. ()ne of tihe lolihorn breeds. teh N'l)an. still exists 

lainly iII Gambia. Sierra Leonle. Liheria. and Western Mali. It is a uood 
ble'anilMl but is llainly kno%\ nI'or its highiresistance to tIvp osomias 
and tickborne diseases. Another stirX i\ii longhorni is the IIui. IflmoutlS 
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fbr its thick horns and swimming ability. It is found in Nigeria around 
Lake Chad. 

The huimpless longhorn cattle \werke largely replaced b\ the hiumpless 
shorthorn cattle. beginning as earl as 3000( B3.C. in Mesopol: uija. These 
shorthorn cattle no\\ occur i' Aflrica north of the Sahara in F-gy2Vpt. along 

(jam*1lo Zairc.the coast from bia ('amer'o011 anid ill I:.\en today the 
sho)1tho')rn type is still tile iOStI common ill Israel. Syria. Leballoll. nd 
Jordan. The best known i, probabl. the l)amascus (slamil) milking breed. 
1-ni)pless Spanish cattle introduced h\ Columbus into lispanola i 1494 
evolved into higlll\ adapted cattle and \\erc gradually absorbed by 
iltroductions of Ielu and other breeds except for a l'c\V scattered herds 
mostlh in the l)ominicanl Republic, \.CVnezNela. ('ohlbia. and Central 
America. 

Zebu cattle arc thought to have evolved sole 4,))0 ears a o near the 
present border of Pakistan and Iran. Although entering Africa relatively 
late, their e'CXellent adaptation and aiabilitv has perhitted them to 
spread over much of.\frica and to gelerate ntnCroIs tVpCS. FspeCially in 
Fast Africa. the Iebu ahsorbed or superseded the longhorns and 
shorthorns. ('ros:.ws of zcbu aid Ihun Pless cattle resulIted ill widey 
dist5riluted African cattle known1 aiaI breeds. Zebu t pes have spread 
over much of tropical America and other areas with llarm climates. 

All sheep may, according to [pstein, have c\olved from tile wild 
nouIlon t\Ce. .\s Mih other domestic aummals. the immense variation 
that may be observed is the result of hiugh initial variation, and fIurther 
vii'liation ICCmIIlIlti oC r lho(usildS of \'cars of, Cnvir'onmlle till and 
directi\e selection. 

have eCn .. lied hair', Wocled 
thin-tailed, fai-tailed, Tat-rumlped.hair' thin-tailed ,hee) 
African sheep 1Z cl as thin-tailed. 

and Ihe 
consist of tM o dist inct tvpes: the savallla type found mainiily in northern 
Sudan. the northern part of West Al'rica. ( jambia . \ncola, and 
I)amlaral: aid the tropical W*(rest i\PC Ifound in the humid regions of 
Sudan. the Nigerian coast, and parts of Angola and Zailre. The wooled 
thin-tailed shcep Consist principallk of fuine-wooled and coarse-wcoled 
laghril sheep in Algeria. NMorocco tnd Tunisia. Soie of this tl pare 

also Ifound in the central delta oIf the Nicer and in Sudan. 

Fat-tailed sheep no'm occur nlostl\ from Algeria c'astvard into Somalia 
and soulhlard to Fast .\lica. lwanda-IhuRiundi. Ntala\i. Zainbia and 
Zilbawc. and Soulh hfrico. Those ill North Africa are similar to those 
il the N.arI East. of \ hich the \wasNi breed iSthe best klnown. Of the 
l'at-riipC shCep. black-h1Caded Fat-ru unpedCthe Somali is oItstUndiln. 
sheep also occlr in palt of tIiopia. ihc north of Kenya into the Toposa 
atrca Of'Stid It'. in the C'entral I\ o\inc olaTun/ania, and in South Al'rica. 
The+ are cspccuall, adapted to dr\ arlas. 

Fat-tUiled and tat-iulnped sheep are Ihought to be good examples of' 
anil"ltnaeis lionIdcsiCud to meet hunia n needs. Initfils case. the need was 
for Itat in \cry th\ aS \whie lats \\ere otherwise not easilvdrly oils and 
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Ilitt serves 

reserve energy storage is probably only coincident with the hiuman
 
objectives.
 

available. The fct that the rumlp or tail also as a phace for 

The goat is the most ubiquitous o1" Loiriesticat,,d animals il Africa. It is 
well distributed ccii in the hum.id l'orCst. Most goats, and the klucest 
range of types. are h11e regions. (eographically. they!'ound in saxanna 
are llost abulndailt ill the sCmiarid i's of1'the counItriCs inimcdiatclv to 
the SOuth of the Saharald 'roll Seegal to Somalia. As with shcep and 
cattlc, their : ceuneralv decreases towa -dthe equatorial rcion. Nubian 
types, well knom,n for their milk qutlitiCs, occutr in sexeral countriCs and 
are especially numlerfous, in S,"udan. DUe to thcir high rate oi'relroduction 
and rapid growth. goa1+lts hI.C bCn rClpoted 111oreCprodUctivC in rel:hlon 
to their total biolmas, th'in other species. 

In Africa. the donkev is far more important thai tile horse because of its 
\wide utility as a bCtst of" burden to the pastoralists. l)onke,,s are most 
CoIImIIon in1the nor-thern Cotrie, O' Af'rica. id to the sot'h along the 
cast coast. Ill tile Sahel. they are rcstricted mostly to M\here Moslem 
people live. A. in othcr lspcic,,. there is LItch \ariation inl si/c as a 
conseqCencC of buth breld1 Mriiidi f'eCCedir,. 

The dronlcdar, camel in Al'rica i i,ltd in tost of, the arid recgios. Its 
solthcrn extension is restricted 1v h\miiditv atnd tl'c tse se 11 \'ilrious 
brCCds o.Cl, sorie particlarlx suited for packing hci v loads. others 
for ridini. Jsc \aries illor; trellllts,-- fo0r c\.iipfc. Somalia has thiri anlly 
other Cotilrtr\ but the\ are rit lilde1. NO bl'Credir is done1 to ro tiLCe a, 
meat annimial f'ur sliniohtcr. lnor halattCntion beenl oi se to imlprov.ing 
milk production. [lie etitirited latie alluldille ofitiredomestic 
anitils licenSed (1 tihe terns is shlo in1l taleI 4.principal r-,iufclid,+ ,,x 1s 


Thie iairc.OlCioUns to be tl'iV. i'1rom the plrcedioM SUi I'\ a': 
I) (attle. sheep. Ioats. cairiels. aind doikex s in Af\ric, ihne urie 
through a long arid iritCriSvi to littheml to the eiroirIsc.,rconiri ilents 
they arc inand to the plurlo1SCs th.e1111: reqltire2) irlirig iithitt ill
scientiIc and technical kno lede ,'v,hl as the hird-xuri kiio'e rd
 

C\leericc oftihe p'istoralists: rid 31 the riialilfest Serieticdix crit.+ shold
 
be adequate Itriiet rtot foreseeable tnt ed
nrc s+elections,and bredir ned, 
tnd as such desre uStuieiiCiore SI\t aid coirsidfl~tilo thain IthaM 
received. Similair coitlusion , appl.\ toother trtpicil areas. 

Adaptation to the Aliotic I.inxironment 

Ill the tropics alid s-.ubltropic,. cold is not ol'ten I,igiJific tit cosltrlaint to 
anitmal p)roduction, except for inilnals ,uch as laibns arid kids born 
duriig a rai, r1Cpriod. Special care imld lprotect ion duiri ng these. timrues 
coulM reduce mortalitics ,,ib,,:intiall,. 
Heat, especiall\ xin a,,sociatcd mith hjimli himilit\ . is a l. 

constraint to thre p)rodUctionl ofo' t.\ Ill tile tropics.pet0all rCs ola1ilria 
'
Milk yield of [urol&;ir cus , isnot i'fected b\ tempCritures bis\eCn It 
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Table 4. Estimated Rehlive Ahiundanct 

Savannas %kith raes 

DIcdIOusIS 10esis .%ith 
hi eh -,ras~cs. .. 

Deserl shrub and 
gra ,sland.,,

erasslands 

o Dnestic Livi.,ock on Principle Rangla'hn SY.ewnlls in Afiica 

I h n , 


\'er\ Not .	 S'.IIC Common 
k'lll~ OIt)IIfl OII t It ktdlllllllOn1 	 tO 

-carce 	 I 

Common Scarce Commnon Scarce Not 
...... to co 111 omn...	 toII 

nonle 11011c 	 to 
"xr:rce 

Not Not Not 	 Common \cer\ 
o111o C~l ll) I ~lntn -llll011 ~common common common como0cmo 

to to tO 

.csrce sc;.ce scarce 

' I 

Common 

Scarce 
to: 
none 

Ver\ 
COrilllon 


-

Icr\ 

Ic(Inlhlitll 


Not 
comnmon 
to 
Scarce 

Very
con11[1101 

cmo 

Not 
(OflhilOFl 

scarcc 

Scarce 
to 
nlone 

Very
COlllmon 

cmo 

Common
 

Not 
comnmon 
to 
Scarce 

Very

'olllInion
 
:mo 



II Iun h.k1 

Tropical rain forests NoL Scarce Not Scarce Scarce Scarce Not Scarce Not 
col111n1101ntoo Corlnmol to to (t) Co11110m ton comn mon 
t o10i to iI 111 011 oC floile to nnle to 
scarce scarce I scarce scarce 

Winter rainfall Scarce \'er\ Scarce Ver\ Not Not Not Not Not 
Cee.II1o COilllnon to C0Io IoI I coilmon c(nllmon COIlion Conmilon common 

nonle none to to to to to 
-. iiscarce ,carce scarce sCale scarce 

M|ontane forest,, Not Common Scarce (7oImInlol Scarce Scarce Not Scarce Not 
COmmilonl to to to C0l1ll1on tou common 
tto one lolot Inone to ,non 

scarce scarce scarce 



and 21°C; ab e 27(. it nnall., declines r1apidlv. In contrast., ILu 
.(Brahnln) caIle nintin yiekl i i tenipcr.turev as high as 32(" 35T( 

These limits, while highl iKdicMi,,. should not he accepted as final until 
imlore ield data aric availahlC. (Cr'.ainl\ F{urOpialn catlc such assom11eC the 
Spanish-deciied 'o'rioll'" of iTical America h i' e adapted vcr' \well, 
which llla be partiialv due to slc\,wr iovh ai lctls . nlilk production. 
Adiptation oflhcSc cattle thrCu{i ctiio \.ass undoCuhbtdl\ Iicilitat d 
hy high initial aiatiii. \"hich is not a characteristic o' most modern 
Filrpla n heeds. 

(1iropcttle is depresd when tellpea ilts remailin 
above 24('. We cli t CAls miay "a s completely at 2°(' to J(.'. I teat 
stres s \ill reduce prenatal gro\k til alld alSO Shorten tile duration and 
illtelisit of estrus. thus shrllll r'cLingli1 re'p_ductioIn in iiladaptd 
c;Itlc. ]'lie eflect of tempcratunrc is niii'clsted throtih lowtered food 
intake alld plhi<oloical chlanL'Cs such as reduction in tile Icl o1 
th\ro\inc. ())er ug pa'id of time these cotaiinN my be pirially 
ovICe IC h\ ,i tCelcill, ,cilmas h \ariahilit\ existssIl ilungellno 
iniliall\ hli it is hardl \ ai ipalticC to he rcoCmendedlCil. II'M\ever. 
select ion of hilicst pr',>dticiimg ainiilsiil is a \alu hlc short-lerill tool in 
iiproving local hi\ stock. 

Adapted animals like tihe c a e more fctl'l'CCi\C cooling, ilncchalliills 
than Luropeain .pdl parti:ularl\ through i ore svCat production at 
hi,g lei ",latlre" ',ai is")II rr\\Ilal ir'iice a ar ni l ssleCi:.,emt. 
Additiollll ii Short all to thle body. thus IClCasing heathairs are cloe 
readilI aid reflectiing more inucoming. radi ati n. Ill hot Clifmates. the /Ctti 
c0lStelli's a ighi late ofdr\ iutiler per unit of' hod wCighlt, iid has a 
liigleir dig stibiiit. co'fficcill and higlhc'r ab orption from' inicstinial 
Metabolite', thall do IroICaill cattle. 11C -alC' milletliSili Of" thC CL 
ail high ll IIpc'iiuttimCS is alsol i ' thaliil ill Lii'op i I. t '. 

One of the eilleral C lntiillars effects of' lheit stress and associaited 
nutritional stss is ai decreaseilin hod\ Si/c. A hAnefit of' this is that less 
food is iClUimed forIllai 11ieitane. and heat dissipation is increased h ti e 
higher ratit of' hod, mi''Ticc to \ l.ni1C. I Ie ci'or. Small si/c ailSO impliC I 
higher ralte of inctaiolilnl. wlich co"talcltCIS to some1C degreC tlhe 
ads antage,. '[liheslosser rate of ictabolim characteristic of'tlic/ciu tiai\ 
hlp tlo c\plaiii \ h\ it app a i he a'ble to ross blcter' il the tropics thail 
other cattle. The inconllpatihilil of si/c and heat tolerance is one of' tle 
reasons ssIts most i lltOdctiomis ofg tic ll lmioe elt!CioLIs.tIIpCra t • 

anlimals into thle tiopic, iase nlot beenI suIccessfl1. 

S\ tuptoilt)'.ohea~t stes icude reduced mtilk prodlictioii. slosci 
grs L, and I )uiriiig' laclail healpluictit ll all\leCsr pregC.niaCics C, 
be doubled i Ii ghIprduicin niill,; coss s. a fIthiehCr reasoilit\\!)\ milking 
lolstein tuill\ appeal mi,'r.arblc ill the tropics. 

RuilneCii Ill IiCiooi'C mllisilll mcCOlIil for as Much as I", of' thlebaSic heat 
piodLucCd b an ,'lImial. l:scr'eisc lso celt.rates kscss teat [ori xalpIC. 
heat prOduCiliOI is M lait lit"', cilcate' ill catlc aid Sleep thathore arc 
standingt haln Ill tho c Iilll is1.. .\ inltll LsiA/ill, I'eine2 dri\sen are, 
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pasl ali't', ti',id Iock 

IIllth to IreeOtlliiiiit1 it. 
C ,\-U1toIIlL! %%I\(hat trldit i ll \ rti.:ia i\,ei has 

l ll u
llcui loss I,,IhtIII-orat11ll\11tl h . ,.ML'ilt): tll l, 'ilid C\ Iporm"J i(HI 

oI*\kateI. ()ilI C\ a1pttrH Itil IsNt ilt' ic, ,l IIIiot," il"l!rt 111the htd\. 
sintce the other htet-t-mier iiiee ilIi tii!.,\\\tti i[, itLic directiOt. Iii 
cattle. h lllltlillm a i lW'CII*lhe;It I'0i1i tie NOI ihl"I.'%tl\ "Lel 1\Cthit 

ilI.sproducel b. I hle a1i1iim l' lllthl lsNl Illi,Is ,it,.,I le rean ) \ 
u 1\Ir tlmU a d,_ ill tile c.", 

i.,, C',,.iIs,\C'\I mlillllI, 1h1t111r1m t',',\tell a.Iipt,,.d a. il 
allo,in,_,the :m lmuls tl r C II tlLiet i L iote,. dcllu 

Im portarnt. It :iI,,o 

urzl/illu durim,- ,+ ilec,of"the:1,1\. 

Ra.te oI l at ltoss tlrii .il e\tptlitttl \ r' lil Nkillt eit,. tle and tIle 
other l ,pieIl'.ittt , url+ st ttl i!,)tIt ot tllt ThisIc- IN, m oI;l'' n.ls'.111ialt. llltt' 


rate depetlds oil the ailimtl midti miiiliilhttmlte e\atlI\ tile
or kill 
diTt r,,'I t ,i11 ui(11i ti heI atillh lceIt ti thel.' ICt\, CuCtilet t h,. 

adjacenit air. Air Ilt+\'elIiiit Ietltlce'N"thlitllldiI\l ttl \,",,t hio , IC ttiititli 
pc"is hIee/e Ieilllteci•utallce. Ioli this reI'ioin tclit \ hire ,ait" li .does lt 

lie ( ll . .Iielitral 
cu l'lst(1, l' (C,toi 111hl\ lli l sallte lii.C\Ce.'dlt,. tcnpltir 1tt1rIe.iN.' iilhhl iitrea. ill ectile 

h ,_, Ictllpcr~l it e"u-. t1i'ht, Ut 1,01r h 
da,,thilc.' I'''ILIt-, li-h to: ."Apol~atlotl hItm t& 1\11,t \ mid figh-

It i" Ilitkl 1,0 1 i 10: III I hIlM LIt tlill"It'I'M IS'+, Ill C]Itll',tcs'-.tllI1A IC~ , ~iclP 

hIti id iti s \\ith tt e.\I .I kI,tiie te+.I; :It 1,ct Ial .[t lluj l %..r 1lCC 1 N . 

I Itat Ittss t ieh e\ alptutit ti -ia - I ttIInlu li~hsICl h% I titHIU. \\ hi'le is 
-
 lIheatNll 'tt \ tlt ti ,I ' ,Nilt Is'liti-',pCilll\ iulp t1ia Itin an l -,. 

lti\\ liion iniltllcllt. falict. ,e eth \ Schtli.dt-Nilsetntie cill, Ill a, o \ 

ar th uItI h ()ItI. to19)64l. Nhtee te i rt t.Ilt -It,, 1-+1CNitI e lI \ iedium 

t,1' 0tilit d tti lheatic ties takeStinll1'leUiC ttl'elCClinti/ititi hlreeCLN 11 
bIpl L e 'ill ettnintlliNll e\!SI'e. IIoke\CI. this isaCCeOnlelCd 

t.ecrateta l food intake. ailI deCe'ced produacio nllrepluodtLlioll. AS 
pr',l- stmicoltd. atl ltaitiOii (CpCndN oii tihe o0 lt-trLIIiit, I'0or ,C!cti; .t 

i.e.. the eelc'it., \ "itlrtilit\.
 

\\dIei' iC ltirenlctli ate ii ',ilttltAdaptatiti<l in 110h iil t1\It tt 

ell\iroil'eilt . M ost critlical I tihlentih o1 tlic the allia l tall Ci itl
out driiking. \\itlitill it'leritllatlec being ATul'leted. Where \,.aterill 

pIhe, are idcl\ sepmrtcd. thi eli'c letitic Ishiie to acllic\ Iln 

uuilorl Itili/atittl olhthe geli;tol. 

W a inike \,arieN .httii. leedI lppI ttic.ofIlltuiiturCI itLIt. 

iro\0h. pi'lnillatlactltiol. mid ;icti in sheep the
. it\.For C\allple. 


nltnllil lil \%J tt cot nl'liiIii l is 3 liter' to 4 liter's. a.thigh
bIlt 


ICeIllprIIIllt.• it l\ ii,,cN, ili IIt) liter. \Vmater ColsumptitnOr
 

lI(ic'iiinu Itilpea ilai\ Cotts at teIllle'ratiCeN be 7"l' lii h2 u
l si 

as (illiterN to ColI'd W(t liters, I'rChLI caLtle. NoilaciatiLe1SOtlitcu'. !It 


Litlolpall co\\s Ill.\ citl-iilc oil\ 2(0 el, tt 3(1 literN. ctlnlpared to I
 

ItC's to 2i0 IiteCr,, tot IClMS. ('tilutn'tioll iilcCieie rI,"pidl\ as tihe
 

teilllterailtINNC i Lti \ \ceed Ihal 01tCileIN h\ ibt1tit toitr ilI'S. 
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Goats use less,,,ater than sheep aind oult about one-ha lf as inuch as 
cattle, rclati,C to their si/c. ('aniels laxe bv Iar the loCst requirements. 

The LaillSCCconolliC use 01' water is to i collsidcrablC eXelt due to the 
tact that. unlike most ;inimials. it can tolerate dailv changes in body 
temperature of 5 (' or 61'"' without ill cflf'cts. The stored heat ill a ilt-kg 
caeIl mn , aiount to 250)0 Kcal. ',1tcad o1 this heat being lost hv 
swecating (requiring aIout 5 liter, 0fr \\ Lte), it issimpl lost b., cooling 
diriug the desert niht. FIurthcr. when camels are depri\d or'v;a ictrthei: 
wvatcr loss through , cating issharpl reduced. TIie\ cai osc waIcr equal 
to more than IS,,, of their bod :eciht \ithhout apparent reduction in 
appetite, and ocr 25",, \%ithoul apparen ill effect. In contrast. Eu-opan 
cattle typicalll lose their aippcite hel'uc ha\ ing lost 12", of'l'cir weicht to 
dCIdratiotI: \kithi I loss of' 12", 1to 14",, lalrge indIpossibl faItal increases 
in bod\ temperatures llila occur. The camel:, hair helps bh !ro\iding 
some insulation. I lo long cuicils an go without water aries \\ith 
tilperaturell.i the antount of witer containl ill th vegt io. The', 
ha\ hcen ki '\nn ito travel 21 da',., without \iter duriiie winter in Saudi 
,rai. but 5 k, 7 dhis ",oult probabl be closer to normal. Signiticant 
diflcrceos ilia' C\ist alliollu camel b reeds. 

The donk., like the camel ind lcep. can tolerat dohydration Rf30',, of' 
its hod, The do ke,, i not.iowc er. a particularly elricient Uscr 
of t.n nceding two to Four times, as niuch its the camel in relation to 
si/c. loss of appetite tccirslien .ciiat.r loss approaches 21",. Oil 
balance. the dolke also is reimarkabltv well adapted to a dry, hot 
Climate. It oild a1lo be noted that Certain gaelie species such ai the 
desert ga/clle, desert or, \. ibe\. anti others have he calpacity to survive 
\with \' infrequll t driikint. due to use of iiletabolic water and lo loss 
or water. 

Adalptattion to tle Nutritional Enironnent 

The abiotic and hiotic en vilronnillent deterini testle type of veget ilion 
piesent, its period of g1o\\ l. and its tIunality antll quanltity. The abiotic 
envirotilclit alI . as \%e ha\c seen. strongly., itill uencCs tile calpacit\' of 
differeint anial Isto use the %egetation effectively. Ctonsequentll, tihe 
quality or atlcluacy of the nutritional enVilnmCilt oh' rangelantls 
depentds oti the interaction between the attimals and die forage platits that 
are presetit. Seeking a tesirable rClationshil outillt to be the fh'st functiot 
o1 llanalntClli. -VIIII)lCs illustrate tic process.A few lll\ 

It is weil known that ahtii a species are able to tse plants in signilicantly 
tliftereit wa\,s. (Importatit diflerencCs unldoul-tdly also e withilkist 
an inlal SIspCcies. hut these hav1e as vet bCCn studied very little.) IFor 
eXalllple, Catiils Caln eat More wotlv shrubs thall all other of the 
tltimesticspet ics, roialllarther I'ron Water Io a' t. atd reach part,s of ttces 
that Would ltot be accessible Celti gtoats. G.ts also Make CTectihe use 
of shrubs artd are especially atlept at selectingleavc.s anid other 
high-tpialit lparts of' the plai', . The canillot llloVC ilcarly as far ti'mlr 
water as the caliicl. ('title and sheep prefer grass. Sheep, ho\ever, will 
eat more tender shrtibbhv mialterial and have a stromig pitcl'eretie or Iorbs. 
They preler short to tall grass atid cai gra/e to the base oftlic plants at soil 
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level. These many differences in eating habits require that projects deal 
with several ixpes of' vegetation rather than with a sinIle species. 

We do not prescilItlv have enough knowvledge to put togeiler a precise 
combination of aninals to fit particular ra nge-vegetation species. 
However, with information on plant composition and knowledge of' food 
preferences of the different ,pCciCs, approxi mations of aniiimal requi re-
ments can he made, subject to adjstment according to e\perience. 

Because of their food preferences animals may' also 5e used to sole extent 
to control the compl1 Osition of the eCetat ion. I.For example, goats may 
help to control brush. Cattle may reduce the (onmi na nce of tall grasses. 
allowing a greater diversitv in vegetation that may f'avor other animals 
such as sheep and wildebeests. lFor example, cattle are gra/ed in southern 
Brazil. Uruguay. and adjacent parts of Argentina to favor sheep. 

Aside foiom the factor of' relative prefCrence or selection of plants by 
animal species, consideration in ust be giCn to [10" the physical 
environment aff'ects the appetite of'the animals. This 1ay be particularly 
important in the humid tropics due to the inhibiting effect of climate on 
appetite aild the low quality of the forage. rIasses in the unfertili/ed 
humid tropics are gencrallv I0",, (or more) less digestible than grasses in 
tenlferacte areas. Intake of tropical grasses is also lower. As a result, 
animal perlfor'ma ice in tle lowland tropics is practically always poorer 
than on most tcmperatec gra/ing lands. This is perhaps the main reason 
why adaptation is so critical in tropical animal species and why 
introduction of temperate European breeds has usually failed. 

t .- . - ,? : , : . , ' 

Figure HI. A goat nihbb's the' le'aeiom amonthelwhor.1 1?i/mr (P,'citly tian 
tlher du'omet n mipma. vi/t pvrlapA iMe am.7 
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iC'ILI C e h il\o be'Cn there So Iont12 it can le sIsSumCd Ih~ttle hrCCds in 
Al'rica aire \\Cll adaptLd o+ Iteare i , hMiCh tIe\ are ou'01d. Mhther the 
be Bs tllu.u, iU.indih't. ixtlires 01' the tx\%a spCcis,. or the rillous 
breeds of'eCCp. oits t, inLIdonke\s. I 'ridoutbtCdl. rIhip1OHtal diel'lCrClCC, 

exist that should le understood. What is nCCdCd ilC c'itCll stu1diC, ol'this 
\\Cielth oi" clutic material So that it caln be LISCI F.or t more rational 
developmilent of the alnial resources inl A rl~ril amrid elc hrc. 

Diseases
 

Ploorl , l anlimals arC more sus,:Clpllt+bIC lisCIsC, and are less likely toId to 
survike than those that arc \%ell tcd. Discase \lsrles maln1utritio lby 
IrCduciIg a1ppCtitC. I TSnallv 1u:ain]tritio0 impIllairs the Iu'llrctilInig oi" [he 
lhost', immune1t11,1 lrtibod\ rcsponlsv Iia\ be inhibited if"SstemII Since lorinilal 
protein dlciclw\ is sullirCttl\- crc. -lhre Clfct can be disIstrout I tle 
case ol'linials infcctCd \Nitll internal pitraitc, that compete .\ ith the host 
for tie uLtricllts I iiize,ted toad. Such e-otirpelitiari is lost +crit"calinl 
tropical coutries arid ill \Outng- anintls hccause the uutriti\e qualit. of 
the 'ot'agelis alread\. irm-ireill or m ct1ire thel iirrtcrIarrcC arIl prtOdtic
tiorn-frirlrtiortll nccds oI"'ir tr.il. lhseser. it is \cll knt, ir that oil]\ ill 
iare cases sil itlctiari cisc death of a Iltlril ]last. is oppostl Ito 
rILlnr.'ltis losses Mhie hosts becolric iIf'cted. lIeretarr. to be 
prasti.d i/ e,ct ril pitiolagical co ditiot. but ritlr a 
normal state of ''. ii troric'., la\ palrasiteol'e i lartictillil\ tie li 
burt'densl beeCdisca\CseCr IapparrCIt\ icMarrCI)CCn ill lCaltlrl. 1irtirrlS. 

I:c\v domcstic itilils i tirolpicll .\frc~i lld il otheWr tiopical cotintrrC', 
are tcd it a level thit pCiits thelll to applro\iliti dIrir i odictioli 
po0tentiails. SIIeCL- arid 'raIts. llkMaCse . MVireete'r ;ll 1t ril-I\C Ctrelmel 
dlficicies fl f'oac thani areIcattle. This tiraV be du to their strnrior 
abilit\ to Select the best prs oflt I,,,: ,Lhil~iblc \cc'tatlllr ir Io grI/e 
llore closl thall cattlc. i ,, \ell ts to their hr\\Ce.r reCllil:illiclrt per .ririlllll 
('alailso its at r at ilpcCit I'orstir\ aUl duC !a their bllilit\ 1 tCse1 
wilC i'ane of' 'o'gie plinrts. including tire coaler irt , thl'tll aid tree 
Species. ard their albilit\ to ulra/c as\r i \Ce rI\ ia rci itotitc alar.l area 

Ill cencrll. tlre efTort :irid lolle\ Spent oldsellsc coltl li i itohear ai 
close rClatiolIship+to tres allc il aritras 1ing, protcctcdl. lhit irt turn 
iS I IictiOll a1 ;Ird pri)_cC. l'd elit ol :1ridluailittitl\ largeR fe'edillre 
Iflvorable markets. )e\cllpri t progratis nitist thcrefl'tre ci\c first
 

*
priority to iirflpiti I'ceding#arid to Ist.rrincllatlacmirll.ilt as tie mast 
practical rreairrs availablc for rcduCriiri, tIre imllact o1' lisCisC, ald So 
bririlrre rearer fil.ldth \ hn ideit ve irrar\I si ice Ci hc I'ulls 
Iu.stitled. Nc,.rthclcss. cerrial ariruial-hiclth ,issistmil.t trmiiliil i,, I 
valuitbe too] ill edticitiotall pro ri for. pstoraillsts. allid aloneirlls Ii\
 
eail colrlellcc for1l Itirthcr rilige plticccs. 1-lie ;ippraich ot" linkiL
 

nimialil hclth sithilprodttctiorl ili iphlllias.is
i ,lescrCs Oitr ilip, \\ith 
coltilitl effots, anil tiritrol of' epidemic sias:,. Itli oifctr goad 
possibilitiCs for1'irrisicCed cost-eltctiCepiOdiiCtirIr eL'liciic\ . 

(arr airials 111i, rCdic tie allioulnt at" feCd ailkablc to domeinstic
 
anil;als. especially ICn th dctioiestic Stock conaintii sc cral Species thit
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cover a broad range ol dietary preferences. Furthermore. game mahnials 
are alternate hosts for a number of' diseases such as trypanosomniasis, 
heartwater, other tickborne diseases, and rinderpest. This further 
complicates disease control and has led sotme to believe that multiple us': 
of rangclands by game and domestic sitock should be avoided. This, 
however, is not an issue likely to be settled. except on a case-by-case 
basis. 

Iithe paragraphs that follov only brief'mention ill be made ol'some of 
the diseases alfecting domestic li\cstock ill Africa, and then only io 
suggest the directions that are appropriate for dcelopmeni. 

No doubt a major role of"animal-health specialists is in the control of 
devastating epideiCtn dtiseC.s such as rinderpest and East Coast feve r. 
Dlue to the international implicationns of these types of diseases. 
cooperatiton among alI'cutCd countries should be flurther strcngiltened.
 
Strong SUipIpi'ort o1 donor a,cenciCs is also imnportant for avoiding
 
catastroph) s,,cLhlI can
as lase occur led iII the past. Although rinderpest 

affiect other stock. it mainl\ attacks cattle. This is amother compelling
 
reason I'or 7 , lpciC,, to re.dLLce risks.
nimillatain tixrt\it 

AtiCnliptino co.'Introl of foo,1 tl-alnd-outh disease. which is endemic to
 
Africa. Ina\ n1ot be justified Ittile prescut strage of devClpmlent.
 

Althouuh Iosses na be sienificant. eCcial' in reducC'd growsth rate and
 
in losered milk produc'tion. the coists are likely to be too high to justify
 
protails 1flor I lose\ cf., de to t av international tilarkets bein
Control. 
closed to Ilcat expote r'lolplace", with disease,dtnd-iitth 
justilication for comitil tlilti ssell incrcae. Ior exirlmplC. ilmliI+,I/amoni 
prograill cmiicd out il ALCltitina., xhich depends wery munch on 
exporls, seet x usti ficd.o Itle ll .j 

Control of the t,stc 1l\. or an cliap methodlt'l'cctix\. tor inunLii/ing 
autiltI or otlim.rss ise redciucIng thle effect of'1theI VpaiSoMnic proto/oails, 
otild make pooible lffectic livestock production on ai additional 10 

million kil int\fric.ia. laintiaining a modified eniroinment il avorable 
to the tst,,c 1l\. control ofl the 1v, through chemical or biological teeh
IiqlaCS.n idnltimilatioln udel'r cxalutilon1.ol aials. are.nll cotllilllOUS 
All preeint trmClnthdous, mtces being noid Ior the time generallv 
applicahlc, practical olutilon 5 in sliuht. Selection f'or resistance i la 
p)osC to ietileIbC't,a\ to proceed. 1his \kxtld ml1p.) t\tore concerted 
wkork 01 the Mid thrCi clC hric(ls ;Is well as breeds.ith N')mA Loat 
xxhich ,ire ktoi 0t sariinc A,,.,rcsist ilce. m1oredcr-es of and 
effc' ti.'se ase Of %Iillie'. 

At thle presenit tilic iul]t ilSrom infIcte.'d al'eacannothbe m0veCd into 
tsetse area sithout risk of inf'ction. 

)ther die s ' , oc.CirrimiL, xxldcl\ i ,eialrid tropical Africa are conta
gious bo inc pletiropiculliollia (('ItPP and colitaLgiouS capririe 
plcurpilullUmoin a f(I('('. 
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Anthrax, a bacterial disease, affects all domestic animals and man. 
Vaccines are available, but not widely used because of expense and lack 
of availability at the local level. Sheep pox and goat pox are quite 
common. Various tickborne diseases, such as red water, anaplasmosis, 
East Coast fever, and heartwater are common. 

Tickborne diseases arc controlled mainly through dipping, which needs 
to be carried out systematically. Cost, an increasing resistance of ticks to 
the dip, and effective control of dip quality and procedures, are major 
obstacles. In the long run, more resistant cattle are needed. Actually, in 
Africa one may anticipate considerable natural resistance in domestic 
animals because they have been exposed to that environment for many 
generations. In tropical America. the Bos taurus creole cattle have 
evolved a natural tick resistance similar to that of zebus. Knowledge of 
variation in tick resistance among and within breeds is needed. Induced 
resistance (development of the "carrier state") may be of particular 
importance for some diseases, such as anaplasiosis. 

Pasture management aimed at reducing tick infestation, as through 
periodic rest and burning, may be important, as will better vaccines and 
therapeutic drugs. 

Rotindworms. tapewornis. and flukes are especially common in tile 
humid tropics. and elsewhere dIi ri ng the railny season. These parasites 
have two characteristics critical to the strategy to Ile used for their control: 
I ) They do not iul1tiplV in the animal host and 2) part of their life cycle 
must be spent outside the host. The main management objec ive should be 
to prevent animals froni ingesting large loads of parasites. This call be 
done by avoiding regra/ing of infected areas long enough to markedly 
reduce the parasite popuIla tion. D17ring lie wet season, this may take 2 to 
3 months, but i1Luch less time may be reqircd duiring the drv season. 
Clh se grazing to admit maxi iurn cxposre of the eggs or larvae to the suil 
and drying Vill also be helpful duIIring the wet seasoii. But tIiis practice 
should not be f'ol(,wed unless rest periods from gra/ing of' 2 to 3 months 
can be provided. and then only for a very short time .since inadequate 
ilutritioni upsets the equilbriuml between the parasites and the animal. 

Youig animals are especiallV seisitive to pa rasi ties. Therefore they 
should be ianaiaged with special care to avoid high parasite loads aid to 
maximize nutritional intake. For example. tOhey should \\hen possible be 
the lead group ill any love to fresh grazng. as Il rotational schemes. For 
all animals, better grating management duiri ng the wet seasotiCould 
reduce the parasite burden while increasing feed intake. 

Liver IlUkes are associated \with areas \\ here sta ndinge \water is coniillon. 
The most practical control is keeping stock a\a\ front those areas. If'use 
of' sta nding water is necessary, it isbest to draw it into troughs .o as to 
exclude the snails iWwhich the flukes spend their intermediate larval stae. 

I)iseaser caused by deflicicmcics of' essential minerals are less probable in 
Africa than in many other places Isuch as the savanna areas of north
central Brazil. ('olombia, amid Venezuela ). This is due to the wvide
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ranging movement or the aninials, which gives them access to plants 
grown on different soils. Furthermore, African soils are not so severely 
mineral-deficient in such huge areas as are some parts of South America. 
Also. African animals probably have access to a greater variety of plants 
-- grass, shrubs, and trees -- than do animals in many other places. In 
short. deficiencies are most likely to be found in the livestock of settled 
farmers or pastoralists. A low total intake of nutrients accentuates the 
effect of existing deficiencies. Such deficiencies do not affect all domestic 
animals to the sanie degree, due to differences in dietary preferences. 

Adjustment to Human Needs 

A high proportion of the nutritional needs of traditional pastoralists is 
likely to be derived directly from their livestock. For Africans this is 
mainly milk, meat occasionally, and blood among sonie tribal groups. 
This means that it is very important that the milk supply should not be 
below minimum needs during the wort part of' the year. The main 
obstacles are variations in rbrage supply due to the dry season, spatial 
variation in rainflall. and drought. Moving animals so that they have a 
relatively steady supply of feed has been a common means of adjusting to 
variations in rainfall and thereby issuring a more regular milk flow. The 
greatest risk in migratory systems isnot being able to find fresh gra'ing to 
which the herd(s) can be moved. Other tactics are to ensure that adtilt 
females constitute lie majority of the herd, that breeding is yearlong, 
and that the period of' lactation of' tile individual animal is extended as 
much as possible. The latter may be done through delays in rebreeding 
after parturition. Camels aind goats lay ilso help to ISSlr'e acontinuous 
mnilk supply. Goats. for example, may in sonie places be the main source 
of milk. Additionally, goats play an especially important role in 
pro\'iding protel and income for tile rural poor in Africa and other 
de\eloping countries. This isanother reason why goats should receive 
more attention. Goats and sheep, however, are generally more important 
for nieat, and as a partial substitute ill case of'a milk shortage. 

Extended drought isahays catastrophic. For example, livestock losses iil 
Maua ri tania during the 1969-1973 drough t were estimated as more than 
70",, of' t le national herd. In Niger, some 63",, of the cattle. 47",, of the 
sheep. and 33",, of' the oalts were reported lost. Camels were least 
af'fcCed. These estimates are based mainly on physical presence, which 
was red uced by migration to tile soth, increased slaughter, marketing,
aad sLarply red uced rates of' reprod uct ion as well as by death. More 
precise data onOlhat hapl'pens during droughts are badly needed. 

Normally. during drotgh ts migirations ire extended beyond that of'tlie 
ordinary year. However. this doesn't help if'there isintense conipetition 
for the same erazing. as is tIsual lV the case during a drought. This 
comInpetition, due to thle ceneralI shortage of feed, is of'ten aggravated by 
the rise in numbers of livestock during lavorable years preceding 
drougehts. Risks are lo\er iii herds t hat include goats aiid camels, as 
shown by the data from Nicer. 

In mact. experience stmggests that herds containing a mix of different 
species use the typical tropical mixture of plant species more effectively 
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and also reduce the impact of droughts. The high proportion of adult 
femles (many ol them unbred) olten found ill these herds fa\Vors survival 

ofla breeding nucleus. and resilts ill a rapid buildup ofnumbers following 
the drought. Sheep and goats. particularly tile latter, may be especially 
importan t in rebuilding stock IIunLibCrs, dueto theirIow cost and rapid 

reprod uction and growth. This is no doubt hellful to the individ ual 

pastoralist. but It may slow or prevent range recu pera tion. 

Some tribal groups have intricate ra tionships of reciprocal loans and 
other arrangements to reduce individual losses and to further tile 

more markets anlldrebuilding of herds. Trends toward dependence on 
weakening of old arrainigements arc occurri ng in ma ny places. To what 

extent the ct\ects of the 1969- 1973 drought may have been exacerbated by 

cllngs away from traditional interdependent systems is not known. It is 

certain, ho\\ever, that the llljor inluenccs increasing losses were the 

long dura.ition of the drought and the relativety high mhers of animals 

at its beginning. 

Understanding the traditional ways of reducing tile impact of' drought 
or socialmay be critically important when trying to red uce avoid 

disorganization during drought. Loss of animals to drought may be tile 

only way currently available for maintaining a dynamic equilibrium 

between the range \egetation and the animal population. However. ways 
be sought, especially toof reducing tile loss of dying animals should 

salvae animals 1'.r slaughter. While it would be impossible to refrigerate 
done Ill parts of' Brazil. or otherthe carcasses. salting and drving. as 

techniques should be considered. 

It is urgent to learn how to better lorecast forage conditions so that the 

need for ad.ustmnts ill animat nimbers can be antiCipated as early as 

po.isible. An internationl project similar to the one on locust detection 

and control with r:AO would seCel a good a.ipproach. 

era/i n g areas aISO helps to reduce disease.Moving animals to ne\ 
as moderateMainaining ample space for each animal. through 

stocking, would probably reduce disease as well as help to provide more 

adequate nutrition. 

Under present conditions tile henefits of mi'ratory movements are heing 

seriously coInmpromised by competition resulting from the extension of 

crop agricultuIre and population growth. !iirther. as the competition for 

grazing increases, so will grazing intensitv. while forage intake per 

animal Will decrease. This in turn will ,nean a reduction in milk yield, and 

tile need to compensate by increasing aii maiil umbers and modifying the 

proportion of different species. Given the limitations of the natura 
can level offresources, animal numbers and prod Cti\tvi be expected 1t 

in the not-too-distint future, leaving decrCasi rig stipplies of' animal 

prodIcts per pso. 

As has been stated, a series of good ears leads to rapid increases in 

animal numbers, and irge losses during bad \ears. Nc\ertticless. cir

cuinstances vary considcrabl\ from plIce to place. Not ever\ famill is 
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equally responsible For overgrazing -- sonic families have many more 
aninials than do others. Reducing stocking in proportion to the surplus 
over subsistence req uirements might be logical but certainly not easy 
witho attractive alternative investments. It is possible also that the 
families, -ith lrgcr herds may play a stabilizing role in repiacing lost 
stock. etc. The advan!tages or disadvantages of relative wealth in such 
egalita rian societies need to be Uderstood better. Considering the 
importance of these issues to programs and projects designed to assist 
livestock prodIucers. there is an astonishing lack of information. Range 
projects should, therefore, gather data on exactly how the range-produc
tion system works within the project area before intervening. 

To illustrate the coiph-xities, consider one conmon situation: Over
stocking is fouid to be the main cause of low prod uctivity in a particular 
area. Possible solutions migeht inclutide: finding alternative employment 
for some of' the people: changing the diet from milk to more grains so 
fewer aninmals would be needed, growing additional forage, integraing 
with farmi ng areas: and changing the proportions of the animal species 
combin'iltions, or gn'aing patterns. The alternative to be adopted depends 
on the specific situition, and cannot be generalized. 

What can be done also depends much upon factors external to the pasto
ral environient such as adequacy of markets, demand, transportation 
facilities, etc. The choice of alternatives available will ultimately depend 
mainly on th.:. rangelahid people being affected. Range programs can help 
them understand the altenatives. 

When transportation, markets, and adeqiuate prices are available to 
pastoralists, .n1d they' can regularly ptirchase consuler goods. especially 
grain, they tend to enter tlie market economy and gradually reduce their 
dependence on milk. This trend als) alIlows them to concentrate more on 
producing animals of higher qla lily, to reduce the ntim ber of adtiUlt 
female animals, and to sell more young animals. By selling animals and 
buying grais to stibstittle in part for milk, pastoralists could generally 
increase their t'aniiies' energy intake. 

With this type of transition. the nutritional requirements of the herd 
could be better coordinated with the variations iii range feed sti ppiy 
th rough control of breedin, ii reduction of stock numbers tihIirough sale 
before tile dry season. etc. l)epemnence on migration in order Ito cope 
withIIuctunations in feed stipply would be "tLuced alItho tgh movements 
would still be be neficial and, i. tile dryer regions. necessary. It would still 
be appropriate for tie pastoralist to keep a im ber of animal species in 
order to meet variots needs and to utiiliZe ef'lectively tile egetation types 
that are available, as well as tile labor supply in his family, and to reduce 
the risk ;associated with tile drier-than-normal years. The purely 
commercial private rancher specialiing in beel' production might be an 
except ion in preferring to work with only one species. 

The pressure of population pIus the availability of grain varieties with a 
very short growing season will inevitably miean more farming in the dry 
'anLe area and a conIntiing reduction in the area of t lie best graAing 
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lands. More and more pastoralists will no doubt be involved in farmiing. 
Some peasant farmers have found it cConi icallV interesting to buy 

pastoralists fattening.young cattle from *,-:. This type of informal 
arrangement could prove successful and mutuall. beneficial wvith minimal 
risks to peasants and pastoralists. Ttockimen wit I ranches of especially 
high potential ha\c for some time made a business of huLing stock for 
flattening. It should not be assumed, how\e\ver, that ftteing call onllv be 
done illa few places. The main reqnircmCnt is having enough feed to 
permit satisfactorv animal grvOth. More considCration should be given to 
tie possibility for settng aside special areas for allowing young stock to 
reach market si/c more rapidly. \0here good sale prospects exist. 

It would be ignoring the deep cultiral roots and the successful history of 
tile milk-based econom.y to think that an easy tran.ition can be made to a 
money-based economy. IFurther, the economics based on widespread 
commlcrcialization are at best conmple.X and subject to failures, especially 
inpoorly developed economies. An eamnplc of this occurred during tile 
Maasai l)evelopment Project: 

When li\estock owners judged their herds would be unlikely to 
survive the season. tihey anie 1rward with large numbers for sale. 
At his point. the comm0er'cial S\ stem failed: it could neither ab
sorh large numbers of animals forItralSlort to distant slaughler
houses, nor could it Pa. a fair p-rice for a few better quality 
animals purchascd. In tillc o drought, th1e small shops illMaa
sailand had no 'eed ( be purchased at any price -- making a 
mockery of olr urgin.), p1)eorle to Con\ ert stock into money for use 
during times of hardship (Morris, 19 I ). 

supply of ainilals 
either for fattening or for direct marketing. This discourages over
investment, overprograling. and rigidity. 

Another problem in iany places is irregularit\ in tile 

Anima! Improvement 

Animal inprovencnt through breeding is generall. aimed at increasing 
yields of Incat., milk, or \\ool. 'This obhjecti\ e may be accomplilshed 
tlhrougLh suich .as introduction r stock.SnLCa the of' stperii genetic 

upgrading. cros,bl'cCding. syStelnnlit selecItion. and culling.
 

Illan process of imlprowmllt., the first characteritic to be sought is
 
adaptation to the prcwailing hiotic. abiolic. and hunlan influences. If'
 
there is lack ofadapltation to ainy of thesc additional cost, to Compcilsate
 
for tile inadequacies are imcitahlc. \here there are del]i'.encics in all
 
three. failure i. irtuall\ certain eCll .ilh Substantial ii\e,l cnlus to
 
collipelsale for the deficiencies. 1a-lriablc icsponses of alnim1lals Iib

.IeCted to esceptinal n:!id til\eCry co)stly ma1.inaeilcnt are i ,.al'tenfre'i.'qu 

considei'ed as,i dic',iti\Coof adan':iion. lhis lids led to llall\ costI\ clrtrs.
 
and policics that had not0hing 1 1 herds.
Lto\ ith ipro\ ing the national 
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From this it fIllows tlt tile first oh.ecti',C shOuhld bie to make max iltiilrn 
use of adaptfd irid igellous stock ina ybreedinglprogram. Adaptation in
 
tile tropi'., usually has to iuclude tolerance to heat. hunger, al stress
 
from iladCuatC water, s %llaS response: to \ariols 1tl.aagetlliclt levIs.
 
Resistance to conimt i discascs., especially tt palnosollais.. is also an
 
important charactiristic. Adaptation to the \CLettion available should
 
be g~iven more wilt thu it ha, ceCi' itodate,eand adl+aptatin to siress
 
lecds to be better tulldl'rstood
 

Inl the pr1ce1,,ss of' o)titIll/i reltit-IhipWS l-)t'tvCC the Mimals. 
elVirortelCttt. and htLIan diiCretnCCe l nd S)CciCst tiCCd' ,, esiI ;ion \vithi1 
are of, major iti)ortatt.. ,reeding Ilditigprorats leSi)Cuiull. th)osc ill 


introductions of extic stock. l", or itmproving
ac :is,,utCd ;a11 teiCt+ItltC 

ttttrito'laltctm trollttltit. as has beCn e)CCthe casC itnmatty parts of' the 

we)stern xOrld. lit most Af';,:"'Il tld othCr deelopint)ttg Countries, lXo\. 
C\cr. the nltriltiottal el\ilot11111ilt haS tt heii ititpi\ ibit has 
Ict alKbhendICtCetriortitgni :Mltl', utestress,,Or a,,ub'tt',ultilill places. II u 
part of the ,eakr is tlo lltevenCIti dctroratiotI ISno0t esidCt., id'.IIhi 

iltilllpIe()\tllletnt must tatke: thse cotditlot, iito) ICCLnt. 

TherlforC. atinitl illpro\s cnt ill lrcticall, allAIricail laStorit herds 
will icd to b dolnc throtlult Cutliinu arId ,Clectloti. a"is currettlv done ill 
Soni arcas. ('ullin,.attd selection ar ilaCs unlCrstoo0d attd catlbe widel, 
alplel. lvett th )li the reush, Ia, tot be spxctacular. thes canl be 
ST'lnil'Jcant. I1tttproo ettiet iti this approiClth shtould be-kept 'ititp!e attd 
take intt accouitt current ea project area.practicen .ch 

Itt conjtictiotll witll ,Clectioti atd culling. ,ttie itprosCtitCllt illf'Ceditg. 
a'throug2uh better gra/itig itattagetit ssill likel\ he ticessarv itt order to 
allow p0otenitil, to be e\prcsscd. While breed iml-rtcr iients must be 
aitied at ind.lividual shtould the normalq-ciCs,, tti, be doite \%itlhiti 

prodtctioti cutet. includitl herdk (of iIxCd spCciC.
 

11 ',C tlproved attd sClcttl through progCntvadptCd 'site,. p-rel'.lyl. 
tests, \ould be the tC\t h0g1Cl I t ater aitthin-hterd selectio.)n
arnd-cullinig plt.a.ti,1, Isi nid use ()'fhil-potetitialplace. ('osslnecdinc 

sires tot well adapted to the norimial ert'it,s,'etta tess reluire 
;idVa.nCCd iiaiiet1tcnll dl nutIlch intritioln than isuenerally
I better 
a\iilahle .The litttitsott ced itiprttietit ate cCnttull, Set h f'Cdinng
 
arid 111Li, asIcoiditiottd b\ the etis tlti,.t.
 

Wildlife Resources 

Vildlife and People 

\Vildlil'c arC itliportani t culttuil. stocial. rCcrCd ti.nal. atd cCotnomic
resoLIrC, till COLIIltt\. i',CCCS 1llp.ct its
t 'peldll\
have%eretCt ecolloilllJ 

" 
'.n lllill.l,. d, ticat Inl of tieastCcs of proteit-dficlient r.gions 

World, as ob jects of ititerest Itl cOI1t11nI'Cial noristlr . atid oftln a.elleiles 
of antd cottipCtitor vSith tMian MIi his auticul tur: putunits. 
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As could be expected, throughout man's lon6 history various relation

ships to wildlife have developed and become part of his traditions, 

religions, and social mores. Hunter/gatherer societies formed atstrong 

kinship with and respect for wildlife and its environments becanse these 

resources meant life to them. Not surprisingly, they developed traditions 

and customs to protect animals on which they depended. Other societies 

have religious precepts and doctrines that prohibit harming or using any 
toanimal. In some places,.this has resulted in damage to humans and 
by"idotp.dbyagriculture and industry. Sonic species of wildlife have 

tribes or ethnic societies as totems that are treated as protectors or their 

societies; other animals are used as sources or food, clothing, and other 

products. Recreational uses of wildlife in sport hunting, game viewing, 

and nature study are practiced in some parts of the world, hut some of 

these uses are completely rejected inlother regions. 

Some wildlife devastate crops or kill domestic livestock and poultry'.
 
Others compete for Iforage and transmit dangerous pathogens to domestic
 

nIs,Siill others are dangerous to man. directly or indirectly. because
anma 

they serve as reservoirs and vectors ofdiseases and parasites for v hich he
 

certain
isan intermediate or final host. A few are known to at tack mailill 

sitatlions. and the bites of some may he raual.
 

In short, wildlife is a vital part of mai's world and environnient. and
 

must be deialt with by each societyiand considered iniits institutions and
 
know how wildlife may best be inalged to
economic life. In order to 


achieve given o)jectives it is necessary to assess the anilial populations
 
and their habitats.
 

Management and Conservation 

manageenc conservAation, wildlife imludes all 

domesticated Imembers of the vcrtehrate classes ol" Pist.s fishes).
 

.111nphibiia (frogs. toads. salamanders. and their allies), Repidia (lizards.
 

crocodiles. snakes, and .. and 


In resource t and 11non

turtles. their allies). Ivv, (hirds), lm

ijtulia (m1amm111als). 

hecta re of1 land harbors some form o" wildlife. Farmlands.I'ver\ 

grasslands. woodlands and forests. shrublands aiidsavanas. marshes
 

and swamp\.S and estuaries are tile ecological contexts \\here wildlife
 
atitains its ereatest ecolloiit." and esthetic values. It is also inthese
 

man Iis11dSthe test need for manaucmen t ofellvironnlmeC thatn 1i re1 

desirable species auid control of undesirable ones. lEven liaree cities and
 

villages with hirgc numbers olpeople have habitaIs. albeit artificial ones.
 

that harbor wildlife. Here aIlso wildlife is used. but More oftCn itisa
 

inuisance that Must he ii iagCd (controlled) itrisk to people is to be
 
avoided.
 

Like agricultural crops and domestic livestock, wildlil'e isi product ofthe
 
hind and must be pli nned and provided for in developmenlt piograms.
 
Natural laws control its im portl'ic in each environment. but the ke
 
iniluence is mnan. He makes mo;t of the decisions about how the land is
 

used and the resources ailocated to achieve useful products frol his
 
agricultural systems.
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Figure 12. A gemshok in the Kalaharidesert l southern Afirica. 

Olnite diffcrent mcastlres may he rCquired to conscrve and manage
idlifL dending On the situation. Somletimes complcte protection mayi re. 

e needed in Ol'd1r to 'eStOr'C a species to . le\el \where it Call be used o1 to 
pIe\cnI c\tiction of a thrcatened species. l3. and large, however, 
\ iIdlif'C nllIta.Cg'lelnt is piracti:cd for sustained ,,ields for the public good 
1l,, \%ell as for the preservation of wildlife. 

('onser'ation ',applies to genetic material as \ell as to species per se. 
nimpl 5 ing atprcr\atiotll oenetic \ ariahilit\ . which i1lost is lost forever. 
.\dditionallk. p)r.)tcCtion of threatened species and val.uable ecosystems 
,uch as r:a.eClaIds can be lct'IdCd on ethical. social. religious. and 
econlomic. urlloudns. Obeictive, in llnanac.lellelt llust he to avoid waste al] 
depletion 01'\ Ildlife and to Itirtier its use as a IrCnc\aIble natural resource 
in production s,,,tcms. ('arCil e\por'ation and study to determine the 
statu,. requirements. and habitat of' wildlife are preconditions for
deterui i ng prodtuctive uses and man1ageeCnt . This emphasizes the 

importa nce oF res OI Zssestuen. which is discussed in chapter 5. 
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Ordinarily. conscrva tion an iidmanageenint of wildlifc is in Liiihusbandcd 
and free-ranging populations. i lo\vc\r. aq uacul ture (a rilfing of water 
Ifor fish. shellfish. ahac. Cec.) and gtame ranching (Clarm ing or production 
of'\vildlil'c in hushandlcd populations) arc hcginnilg to become important 
ill nalv countrics. ol.ql. incullIn rc br incrcasing protcin'hl potential 0al 
il 9,dtuCtion is especially impotant. ProdUCtion of mCat 'rom cropp1ing in 
area, Mhc' such parasites as the tsetse 11\ pr.ecnlt the dcvclolmlcnlt of a 
domestic lihestock idustry, or c.'nCi the settlclnent of hutn1rs, is of 
iltctcst to goxr'ilieCr ut It inl allcctcd dvcxelolpingi cotricS. 

lccaUuse idlifc inick 	 genCrall 0Sconda.tr,\ conSidcdcvchlpced Co Lintl rics isF ofI 
ration on agricultural lands. thc niultipic-Use concclt is advocatCd. 'Ihis 
approach sccks ,a, s to Integratc production ot wildlilc into thc primary 
land-usc scI1c1lcs devotCd to pIrodLLCil, food, libcr, and elnergy. The 
sane principle holds true on xtcnsixclv mainaged ranclands rx lforcsts. 
Econlotllic bcnefit isal\ ; a prit ip-l collsideration. Inlcx eloping coun
tries, \\ Idlil+e also has c.ollomlic imporl'tance. It m11ust compeute: with other 
'orm11s of laMnd Uc anl conttilbute to InlAtional goals along with 10od and 
other aricult uraIl.ll iresourcs. Oin African ratngClands. 'or cxatmple. galmc 
anials compete with and ComplemIcnt production ltrolll domcstic livC
stock. IProperl. iianaeUCd Ucaine animals in collbilations, with domestic 
li,,estock. and somctimes alone, can help nilalmi/e 11eat production 

from somie t\vCs of' land. 

l
Wildlife management inl practice consists of, tile ,llo\iigl grou s of 
activities: 

1. 	 Prod uction o1' wil ilC on rangelands, and tile artificial lpropagation 
ol certain SIeciCs for inting. 

2. 	 Conservation of' examples of all hiot1)pIS and forns of' life For 
scicntific study, for the prcserxtioii o ,genetic dliversity, and for the 
preservation andi lancement of the nattural beauty of' tile world. 

3. 	 Protection of m11arand domestic a ilnal;s from pathogens and 
parasites whose 1iIe cycles and host-vector relati .nshi ps involve 
wildlife and rangelands. 

4. 	 Regulation of tlie itibers oh predatorv and noxiotis aninials ofeco
ionlic iniporta iice to ma11)S a1gricuhlural and istriaI eniterprises. 

5. 	 Production of food throu.gh iharvest and marketine of wildlife from 
free-rangiig populations in wild habitats. and th,: production of 
certain speci -s, mainly large mauimals. for meat ill hIlusbanldCd 'id 

cult tirCd cllVilrllliCltS. 

The first aid Iifthi of these relate pa0rtictrI to prtductionr 'rom 
rangelands. The scientific aspects, assessments, and evaluatiols are 
other activities o1f people involved with wildlil'e. 
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The Hunting Resource 

Hunting provides recreation and meat, and is probably tile most 
importanlt ue of wildlife. Huntinting has value and can be nianagcd. 

The tradilion of sport hunting ill mnins parts of the world, and surely on 
the African con tinL.:11, developed from the time when lands were first 
colonized. Many people hunt for recreatioln and are willing to pay 
substantial suIs for tile privilege. Saf[a ri hunting reached its zcnith in 
A.'rica and Celsewhete d uri nI the two or tIilee decades after WorMl War 11, 
an! is still wVidely practiced. ('onseq uen tly. many nations realize a 
substantial portion of' their budgets froni revenues attendant to sport 
h11unti6ing, which are often used to stIpport their parks and w\ildlilfe-coiser
ation efl'orts. Income is dcri ed f'rom lhe sale of concessions to saf'ri 

companies, from licenses and othcr f'ees for taking v,'riot,- species of 
game. and from direct paXmen ts to landowners anld native peoples for 
access to ranges where the animals occir. Withoti revelnlues from sport 
huiting, budgets fo, conservation aid management of' wildlife would be 
very small indeed. 

e)velopnent planning mList provide fOr tile CcononI ic use of game 
animals. )ifl'erenlt alnimals have different economIic values. Animals that 
haVC little or no valtie (i.e., that are ill conflict with donmestic livestock and 
other agricuItural Interests, and tfat hIve n valie aS sources of food or 
huitini! re yenuLIe) are likely to be eliminated. 

Economic va tlue can also have negative effects on conservation. For 
example. manii y indigenous peoples, especially in more priniative 
settings. literally live off' tie land. Their weapoIs, Mille crude and 
inef'ficient, Call deciiatc populations of aninials. Poaching with snarLS, 
poisoIns, and guns is probably tile most seriouis problem in the con
serxationi of hmanx species ofI' wildlife. When animals have particularly 
high valile aS do .'lephaits (ivory). rhinoceroses (horns), and zebras alid 
spotted cats (skins). they Ire often vulnerahle to coiceitrated poaching.
Poach ing with snares a1nd other devices for a ntelope and smaller animals 
for food is also serioti.,, many regions of tie world. In some c ises. 
extiriction wit hii a region of some species has occurred. On the other 
hand, poaclii ng Ima. be tie most eflicient and economic met hod by which 
stirpltis aiinmaIs are provided to needy tribes arid primifive peoples whose 
diets are low in protein 

Tle need for iiinagelient for sustained yields is obvious. a1rid needs more 
support. ('aref'ul appraisals of' animal nuniers and their values can 
provide the basis for harvest ingC without seriotisly redticiig tie breeding
stock. Research, irven tory, aid operatiois to provide Wildiil'e for sport 
hlinitig aid for meat to local peoples are iiportanti responsihilities of 
governmlienits. 

('onlnicrcia lied Iihurn1tin ighas beet ltitC sIccessILil l some plaLcs. One o1' 
the most highly organ ized and successfu' l huntirig en terlrises i , found in 
tle state of Texas ini tile United States. Abotl t 3511.t)0() white-tailed deer 
are harvested annually froni a herd of nlearly 3 million anihials. About 
60",, of tie larvest is takeL under some form of lease or tiser-pay sNsteni. 
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The yield of meat approaches nearly 10 million kg, an amount larger than 
is produced from livestock in many dexeloping countries of the world. 
The price of hunling varies with the abundance and quality of game 
leases fbr hunting average nearly S10.00 per ha. 

The European system of hunting is much more tmditlional and expensive, 
and game management is much more intensive than in other regions of the 
world. The LLuotas are carefully set, and individual animals are identified 
for harvest. The intensity of commercial nmanagement in Europe and the 
United States is in great contrast to managemlent in many developing 
countries. In Africa, for example, the conservatism of early colonialist 
hunters reaches down to present-day salari hunting, and many popu
lations of plains game and forest animals are underharvested. To reduce 
losses due to inadequate huneing or other causes, careful evaluations of 

increases in population and mortality rates must be made before quotas 
ire set. 

Tile importance of commercial or fee huniting cannot be overemphasized 
Is a lm1eans to give ValutIe beyond tile usual esthetic an1d cultural ones. 
These systems of commercial hunting stimulate production and 
protection of game, promote hunter safety, and distribute hunting more 
uniformly over game ri mges. Moreover, commercial hunting reduces 
illegal killing and poaching bN allowing hunters to take game animals 
legally. It may be an important avenue for the ,:ffeclive use of game in 
developing countries without adding a financial amid administrative load 
to their governments. 

Agricultural Interest 

Conllicts between wiidlife and agriculture oflten arise. As noxious or 
harmful animals, wildlife can be grouped into six categories: 

* predators oil domestic livestock 

* depredators oil crops and stored grains 

• competitors with domestic livestock for forage and water 

0 reservoirs and vectors of diseases and parasites 

• animlals with noxious habits 

0 venemous and dangerous animals 

Miny aninmals thait ire clissified as noxious or injurious ill particular 
situations ire highly beneficial aid valuable in others. For example, 
African elephants can be extremely damaging to crops where they ire 
lorced out of reserves: in tile reserves they are extremely inportant to the 
tourist industry. There ire numerous instances where animals must be 
contrulled or managed to prevent economic losses or danger. 
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The lare'ge canI'v orcs o l t II' Cat and do-I+ I1amilies otCn preTy tipon donIstiC 
li tstoLk. Ill sOmle places and at Certain times. predation ol sheep, goats. 
and Cattle Can tuach proportions ll-cessit.tilng control prograls. Overall 
losses Inay he slnaller than costs oI Control, but Catastrophic to tile 
intliidhulal l'ame'rIft. ProtIipt contro1-0l Olr cotl1pe nsatiOn to FI,ute's is 
Ilecessar\ lio asvulr at least "oll toleralce of" these allillslt inI the 
a1riculi uiral col ,lllIlt\ 

(eCrtintl birdS. UL'Sl + IpaSseI-nIles Mnd pI0rrtst. Call cause c\telsi\'C 
daae to croIs in) the hl'cdS. illd to ",todloh00&lst l'.+, l)aMagt to cereal 

III aMid It' rUit, Misd \an e bles h' bidS anLd sil11 IrOdcitls Clifn lie 
prexelntLd Or edIutCCd b\ contro.l IaIueNLII's anlhd lIISballr plrac'tices. 
Miaraudin C,,lphaait il helrd,sl" ol, l ric. llleratorx' lIe.bi ,\orls ca1n 

SlIt liit. Shootiig ol'.uch depredator, is sotllmtllies thc oll , 
solutiOlil. 

('o clltisllltl, ol ,irds il rooin llock,, ill bIldlng,, inI trees aloniIug 
strcets and bo llt-,,ids. an1ld inI ;iiriu tIIlu I olitbl ildiii , ,,lich as dairy 
barniat e"serios illPlitioll,"filan inIterets. )ften Colnetrltions 
III' \ arloll' pal 'ie \,\ ..r ncIll s,,. lackbirds. etc.) and psitticine 
(parrotl) bird, aIr lire' th',t thir c,,reic i t aid filth kill the 
\ catUti l il \\ lich the\ lIt iiilklhouse rI' esIt'.eerenleillt.mit ,intl 
hILtllcrk tlid Itilt .iiild h lct poe,, i,l +l pll ln ,hIcts. Wlli-tic1s11th rtlii 
li\kstock id, I(, hti xli, titi iti, the l l pipitie ti .iuit,\lt. 
' I ik p i 1 '. tc'iI t L ! lils'.,I k I hl ;ii l lp(rt ,.tI SI I 	 I c Ii:tI ii ha i lils 

lhlh-ilill' ls assis Iirt'ittl-.iiti.'ll\i \\ lstcllts a Idt\iciiit tll tes it i are'+tll~ 
I ll'i+I,+islirlilli thus\,i iIiIp .', t ilr,lil h tiI \a\ eliciiuii 
theutsiiil ill Iiilis ,ptl clilii , o'ul'tl~ ietci'tlittioill. \,lebtter1inoir iiilltoi,,hicisoillt ap ctllI'.hd\K i, I.lielsttkil ell lirdI ;iililie It sii c i, il t rdnsat iu~litn 
1a 1liltill's, "I l ll,it 111 illillL Illct , 1sI t tI cl llk tr -' ate." that ape

I lllII'ltu" I(,+~ '+-tltl'I iM+,,i]I\c'4tock. HHtl1l0\",111- nlim mllll' ,, turln
 

tlilt ,tl. anill kloill.' ., o l'+c' lllltt ,Itu J l toll ;111(1 h+cttcl. lIt+'-l ti onu oll"\\%aIl 

,ItO lii[h Mhii. Pii l-,tr i(h ,\,k,-,. \i. uildupsmd uoie's and othe t,i n ts 
1:120111l -17111 + i t ll,) COMtlI-0 lln,._, 1 tio ll r u 

" 
dl:hU, tl)Cll 

i 
1latt~l aIl,.d d l'U l 

theCir 11li'tCll+CC oill r',;I.WC' ,ill ,+ll tt c '! th i N +\ la'<,,ui llialls such' 

Iha\ullur c', aItnI p.atilla iil cpI landscapeuc , ll ii n ti 
d tIc'0li l'tiCC1III'-' ,i nl i ,llIIL ic'\Clil Ihill til ' tIIll " :11d h ll 'an io . ,icos 

Livestock-Wildlife Relationships 

li) dC\ ltip i,_'2 pIruPr;insl Ii lix\ t,,e k - here idlifee is pIrstlt. 
oti~i 'i~l itu i lliit be t'l l t lihe' I'llul\cilli rOW1hitOlihilp, 

• 	 collinp litil -' lix t he liIIiials fo d d io \ iatelie ,01" 

'llcts, 	 i' gri/llZ utlre andt s ot ilo', 	 oildtIlle aniials 

• eects , 'l rs\ aciliiil;il spcie', ill tal'll uliti/ation1 

* 	 pih\ si lc i li liesl' t he I'ieIct Ie . ,lno ided hr 11.111 lich a IfeILce,. 

\at'. tee dil ll perhaps !:.di 	 i 

http:r',;I.WC


II addition to the foI relitionships listed, wildlife serving as a reserVoir" 
of certain di,,asss is also important. but has been discussed ila pre iMs 
section. The comllpctition \aric accordine to the similiarities in food 
preferences aid according to tile t\ pcs of food a\lailable. ()ne may obtain 
a.roulgh indicaton t' the decree of competition b% ,imply assignilg 
\weights to wildlife and li\ctock. [or e\aimple. si\ (Iran s gaielles may 
equal in eight on grvo,nicrx,,: thus oil \\eiglit alole, si\ gaICllcs Ctlal 
nlie equi\;ilent (O)b'\iouil\, the relatliolnlip isaitinial-uniit of li\estock. 

not so straightfot'\ ard as this, c\amflpe implies becaI. *nrelcrences for 
loods differ and food rellirements per unit \\eight are ilthel.icr,:el 
ga.+elles dne to their ,1,aller ,i/c. So1m1,e large \\tId herbi\ ocs arecrl/ers. 
others lse \\ood\ specie- and fruits and berrics. [lie great dixcfrsit\ oI' 
wild.lif'e in tie sa\laninials ol Ia.,stA,11 icl is possible due to differences in) 
their diet.,r requiireiient,.N.r e'CIIll. clairids, and (irans g.a.elles are 
predoininantl) br l'lloiisoi's \\Idebeests prefertI ,,,sers. !illcsland 
short crass, aid .,eb:':S ,eeili t peFCr iitcrmCdiate ra.,, including 
stems. Giraffes select leawcs and iie%\g l f'roll\\oodr plil, \\hile 
elephants CollSlllle large ,,.qUa ostIsLrequire solentitics ofcoilrsc iiaterial. 
greenllmaterial bul others, like tile dto \%ell ~lature antMiddr\,ebra.t. on 
forages. "iLiUre 13 illustrates some habitat 'and food preferelces of 

important wkildlife species ilAfrica. Wheni r.tges are mergra/ed, or 
choices are other\\ i,,e ainials,,c,.ierel\ limited, diets (1"dd anid duuus.ic 
ale practicall\ the siie. I ider .uch coiidit.oii Comipeltion betv,.eel alld 
amllonll ald domelCstic ails be se\ crc\kil can 

Onl mixed grasslnlld-bruh habitat alld riiige silcs in the s"otlhesteri 
United States. a1iial-unit q1li, .Lilelts eeCnCestabllished fki cattle.A hae 
sheep, goats, and \\lite-tailed deer. IhIe Clii\ aleicie, a\ I'rml,. season 
to seilsoll, Ind \%ith range ctndition. I hoc\ er general thme\ Iila\ be. the\ 
are useful in establishin g ,stocki2 ',ltethat iiclude \i1arious ,ecies of 
liestock and galliC. In the [.S. stiI\. hc Cqil\i lent of oei c,,,\ \a., Si 

leer. or w,\ en coats-, or ',i\ IliCse Cqtlil\iSheep. ' ta , ctLied 1to be cstilb
lished or adjustetd to loal conditiins. and dclincd ilccordingl\. 
UInfortunatel \. little is kiioin abutlelili\aleCics for most \\Idlife 
species. This complicates tie task of apprOM.inlting anl acceptable Il\el of 
stocking I'orranges M\ith ni,,ed came-ii-liestock herds- IIo\es\er. 
initial aplpromimliatioiis can be imaltfe Ihit call beIceiled through on
tinning obser\tions and eX.lclcc. high degree of icis.,i il 
stocking rate ma\ ill ar\ case be less impotatlnt than capacity t0 Idjist to 
clIa nges illforialge produCtiol. 

Gra/ing animal,,. domestic and \ Ild. inlluence the Iloristic composition 
and structure of plant colllllllnitik's and l iie ili ser\e tile,,iesa",s 1tha 
needs of other ,\illifc. lust ia, kiids of li\the \ arioui, estock ha\e special 
reqLulirefllents in raiiCe \ecetltmI. So does each Species of '\idlif'. No 
Wildlife species can be C,,pectelI to Ibea happenstance br-proluct of 
mtanagement for i estock. lhcr 'ecial needs must be taken into 
account. MIost \\ldlife are obligate niemmiber, ola prllticular Seral stage in 
plant successionii and all hia\c a ili"mitill that best sltisfies theil needs. 
Gra';in llby cattle and other domestic animals can be used as a tool to 
maiiipulae vegetative sticcessiol to estalblish tie ,cral Stages required b\ 

particularu species of x\ildlif'. 
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Eland (50%-75%) 
Oryx 

Gemsbok 

Wildebeest 

Zebra 

Cape Buffalo (80%-95%) 

Wart Hog (85%-1oo%) 
Kudu Forest Hog 

(10%-40%) (80%-95%) Flephant (15%-50%) (50%-75%) (75%-100%) 

Dikdik (15%-30%) 

Deser* shrub Savanna with Deciduous forest Tropical rain forest 
and grasslands tall grasses with high grasses 

Figure 13. Prtferences fir habitate.hihited Iy selectedAfriaannialsold e o('. 'ra.ses and /Orbs.in theirdiei.. Although wildamde.tilmat'so/'pcrent 
animnal species ((ayoccupy the same mouatc oJ ve.ge/atjh. iheN dh) n J.ve/ect the samelJrage.. Animal species.fihther separatedepending 
upon topography. wet or dry sea on. and even My f'eedin, location ithin the vegetation. All the .pecies tend to concentrate on the 
seasonallY wet t.ypes ;n the dry eason. Species in the winer raillftill and 11on1an1e eco." ste'.vSexhibit similarpatternsto those shmwn in the 
figure. 



Physical improvement on rangelands must take into accoInt the kinds of 
wildlife in the region. Fences are easily destroyed by many large 
mamnmals, and tile provision of salt blocks, minerals, and water may be 
an expensive process when large herds of wildlife are in the pastures. 
Wildlife-proof fences have been used to prevent contact between buffalo 
and other wild herbivores and cattle, to stop the tick-borne spread of East 
Coast fever to cattle. 

Large predators stich as lions, leopards, alnd hyenas sometimes are a 
serious threat to domestic animals if not controlled. 

Esthetic, Cultural, and Nonconsumptive Uses 

Aside from recreational valties derived from huntinting and fishing. wildlife 
isextlrenelv inportannt as a sonrce of relaxatilon and enjoyment. It is safe 
to say that mali more persons ariieengaged inobserving. studying. and 
photogiaphing vildlife than engage insport hunting and other con

sulpt iVe uses. Such actitiCs forn the basis for tourisn in those 
Countries \here 'idlil'c spectacles and habitats have been preserved. 
Man has a nlituriil curioSit abOtil animlils, and desires to satisfy this 
ci'riosit\ b\ ohsei\Iu them in their natlUral habitats. 

equivalent forn 
tourist inud ust rv becise amenities ire often provided for visitors and 
becailse the aniinaIs are relati\ely ta me and observable. It is said that 
tourism in African states such as Kenya is one of lie priinlarN Sources of 

foreign exchange. Man other countries have plar1; and opportunities for 
developing similar Industries. 

National parks a;-nd reserves the primary basis for tile 

Not only do parks and rcser\ eprro'ide nonconsuml Plive recre-ation to an
 
tourists in the world, they also protect endiangered
increasing aryiv o 

species and gernplasn that ina\ have enormous potential for man and his 
agricultural and medicinal interests. They may also protect animals and 
cultural montillen ts that tire iinportanlt to tile national character and 
heritage of a counlry. For example, the quetzal. the national bird of 
Guiateiala1. is proteceI illthat country by parks. Without such 

protection. the bird would probably soon be eliminated because of tile 
beatuty and va liue leathers.of i.S 

Tile %,alliesof pristine natne and ecological prity tire heigh ened %\hel 
niln attempts Io neasture what has been and is haplpening to him in a 

fast-changing \orld. Reserves and parks contain hindmarks and 

standards by " hich chanues can be meaiuredIllL.and \ hich can be used to 
interpret the intangibles that make tip tile of life.LIualilt 

All fornis of"wildlife ire iinportan tas recr,.ational Stibjects, some more
 
thin others. Theirelendlous inieration of\ ,ildebeests in East A frica is an
 

outstanding wildlife spectacle in a relatively untrallmeled natural
 
Taj Mahal .nid
setting. and it ranks \with such wonders of the world as tile 

th, Sphinx. These are \wo'ld treasures contained within sovereign 
nations, which surely merit continued conservation. Song and insect
ivorouls birds, reptiles. anphibians. and mamnals are eq ually iinportant 
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in recreational and cultural values. For the most part, the public wishes to 
see them in their natural habitats. 

Health-Related Interactions 

Fully half of the amphibians, reptiles, mammals, and birds are in some
 
manner, directly or indirectly, involved with diseases that affect man and
 
his domestic animals. Furthermore, several species of snakes produce
 
venoms that are capable of causing illness or death.
 

Rabies, arboviruses, and rickettsial, bacterial, alnd spirochetal diseases 
are groups of pathogens that have as their hosts or have in their life cycles 
some contact or involvement with wildlife. Modes of transmission to man 
often involve contact with infected animals or some vector such as ticks, 
fleas, biting lice, and biting flies. Zoonoses occur regularly in the world 
and the animals involved must be controlled. Poisonous snakes are 
believed to be responsible fbr thousands of'deaths on the Indian sub
continent and are a danger in other parts of the world. 

Game Ranching and Cropping 

The economic potential of game ranching and cropping of wildlife from 
free-ranging populations of large mammals is still being evaluated in 
many regions of the world. Plains game (antelopes, zebras, buffalos, 
hippopotamuses, and even elephants) have been cropped in African 
savannas and forests. Large histricomorph rodents (capybaras, pacas, 
and agoutis) are harvested for meat in South Anmeri''a. A viable industry 
of cropping introduced deer in New Zealand and Australia has evolved 
into ranching of several species of deer for meat anid antlers. In much of 
the world, animals of one kind or another are cropped in a systematic, 
organized fashion or are used by native peoples for food in systems that 
are best Ibeled "catch as catch can." At least 35 countries have a 
significanmt per capita consumption of galC Icat. 

Southern African nations hav, Iwell-developed system of cropping of 
wildlife on ranches, and meat products are sold through the same 
markets as domestic livestock. While the industry is in no way as large as 
the livestock industry, it has been under way lor some years. Most of tile 
meat is marketed Under the generic term "'venison.'"and much of it is 
dried and sold as an exotic food or holiday fare. 

Systematic cropping schemes inthc great herds of' plains game such as 
Thomson's gazelles, blue wildcbecsts, impalas, and Burchell's zebras 
have been attempted in East Africa. but these have not succeeded on any 
scale. Economic problems, competition fron the livestock industry, and 
lack of good transport and refrigeration systems have impeded progress 
in this field. Combined game and livestock production is especially 
dilficult for the herdsman with few anima!s and small landholdings. 

Some herds of antelope, such as the wildebeest, which inhabit the Mara, 
Serengeti. Ngorogoro. and Loliondo regions of Kenya and Tanzania are 
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now said to number about 1.3 million animals. Cropping of such herds 
could provide a substantial supply of animal protein without decreasing 
the value of the herd for tourism. Cropping might in fact increase the 
general health of the herd and increase reproduction. 

Much of the meat that is marketed from wildlife in southern Africa and 
other countries is being sold in Europe. The greatest need, however, for 
such meat from wild populations is in the countries where it is harvested. 
That is because many of those game-producing countries have sub
sistence agriculture and people whose diets are heavy in carbohydrates, 
but inadequate in protein and fats. At the same time, successful cropping 
may produce foreign exchange important for the purchase of needed 
products abroad. 

Game-ranching and domestication experiments with various kinds of 
wild animals have been conducted in many areas of the world. Usually 
these trials have been made with several antelopes of African origin. The 
eland, oryx, and several smaller species of antelope have been the 
most-used animals in ranching and domestication trials. Except for the 
eland, which has had some measured success for nearly a hundred years 
in and out of Africa, most attempts at domestication of gilme animals 
have not resulted in herds that were e ,onomically viable for meat 
production. Many countries have great interest in this effort because 
various species ofantelope have diets that are fitted to vegetation not used 
as primary forage by domestic livestock. More concerted work in this 
direction deserves scerious consideration. 

New interest in producing leather goods from crocodile hides is being 
expressed in Asia, South America, and Africa. Crocodile and caiman 
farms are successfully producing leather goods for world markets. 
3pecialty items such as musk from musk deer and antler velvet from 
various species of deer are also produced for medicinal purposes, 
especially for Oriental markets. 

By and large, production of wildlife for meat and by-products in 
confined, husbanded conditions has not received sufficient attention for 
sound judgments about its future to be made. Long-term expei iments are 
needed, and the farming or ranching of wildlife must be fitted to the 
cultures and lifestyles of the peoples of the region. Niche separation of the 
great many species of antelope in savanna ecosystems points to the 
process and probability of success with such experiments. The idea has 
merit for further research, especially in parts of Africa and South 
America. 
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Chapter 4 

Institutions
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An understanding of the basic infrastructure in a developing country is 
essential to planning a range management project. Transportation 
systems, types of land tenure, personnel available, credit opportunities, 
and market!; all impinge on range-developnent projects. In addition, 
many developing countrics lack governmental agencies to handle 
management activities. Consequently. agency development should be an 
integral part of tile development process for these countries. 

Education and training components of' development projects should be 
evaluated carefully. Often lack of provision for continued training 
negates long-term benefits for the project. 

Training components of range-development projects may take many 
forms. In sone cases only short courses or in-country training lay be 
necessary, while in others B.S. or graduate degrees may be appropriate. 
For graduate work, research in-country that can be used for theses or 
dissertations at a foreign university may be the most beneficial mode. 
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Range Management Agency Development 

Development Process 

In many developing countries, clear policies and regulations regarding 
range usc arc lacking. OftCn policies have developed with a traditional 
"laiss,'/-hti rc at itude. Stch infrtnmal policy resuIts in uncertai nties 
regarding access to water, dry-season grazing, etc., and places serious 
constraints on tile iivestock-production section. 

In countries such as Yemen, where no agency to handle range problemsexists. efTorts need to be madc to develop Ono. Initial steps may JlVe 

the cstablishnent ol' commission lfor initial planning and coordination. 
Later, interdepartnwrntal work groups can he formed to set specific goals 
and objectives for tile new agency. AftLr the initial planning phases have 
[,en completed, agency establishment can he accomplished through 
legislative action or executive decree. It is important that the agency be 
given sutimcient ant hority to make needed decisions concerning all range 
activities. 

Agency Structure and Function 

Provision of a single agency for planning and coordination of range 
activities is essential Inany developing country with substantial rangeland 
area. In many instances range projects have suffered because no agency 
was charged with necessary follov-up responsibilities: often there ha.s 
been considerable dilution of ,esponsibility and effort in range 
mana nieent a iong several agencies. 

Range mnanagement activities in many developing countries are 
administered throutgh the Ninistrv of Agriculture. In some cases, 
rangeland is grou1ped with crops, usually pasture, while in others it is 
grouped wvith aniial hushandrv. lrI' \ countries a separate department 
of' Int nral resou rces also incltIdes wildlife. parks, etc. 

Planning for ranela nd-des elpmcn t projects is discussed in chapter 6. To 
carry on t such project planning cl'ecti,,ely and to estab'ish progranis that 
will incorporate projects and other activities, an adequate institutional 
framework is essential. Onh in this wa\ is it possible to assure that 
continuitv and c )rrectine action \\ill be taken as needed, isin Kenya atid 
Somalia. 

In Somalia tioe National Range Ageny, has a planning unit that is respon
sible for preparing a nalional plan t'or rangeland, forestry, and wildlife 
management, in cooperation \\ith tile Ministry of Agriculture. Nilitile 
strv of local Government and Rural Developlent, ailI the Ministry of 
Mineral and Water Resources. The plara',ing unit also helps the regional 
counicils prepare their ii.,idtKal regional-deveClOpment plans. 

The next planning level in Somalia is in the Ministry of National 
Planning. This ministrv carries onut sectoral studies Onl livestock, range, 
and crop agriculture. thereby establishing tile general guidelines vithin 
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which development of each sector will take place. It also plays a basic role 
in defining national goals and policies essential for orderly development. 
II son1c countries, such as the Dominican Republic, all agricultural 
planning (including proiects) isdone witin the M ainstry of Agriculttnrc. 

[~or planning to bc real ist hetween theicarid ct;"'ivc, a st'rong interacti on 
technical and planning units is essential. In Somalia, for example, the 
planning unit %,ithi:1 tie National Range Agcncy iscloscly associated 
with survet , monit, ing, research, aid training. In the l)ominican 
Republic the agricultural planrirg group, collab;)orale with teclriical staff 
in forrnrrlating programs and projects. 

In addition to collaborating with technical stafT, planners can facilitate 
inplemenrtation ))helping to assure support for adequate staff arid 
equipmnlt - Corllurrnicatirng agency needs to higher adrniniistrative 
levels. througL policy dc\elopment, I'urtlhCring legislalive support, etc. 
llanning units should al so get feedhack on implemrentation ill order to 

imlprovc or otlhClws iiodi( plan',. 

Projects for dc,,op .g coutriC, Thould colsidCr the political and
adninistrati e conte under-t ,.Aich the project will have to operate. 

Failure to do so nay d1om the projcL to failure. 

Regulation -and Iond Tenurte 

Many range people see the lack of land collro! tsone of' the major 
prolblerms limitig livestock production in developing countries. Range 
improwvernent is hindered b\ tlack of control of gra/ing animals. Many 
rangei ii pr welcnt proucts eacnot net their objcctivcs because land 
p)hcic, are ri)t suf'lcient to deal witl the problems of': I)gniairing better 
control of the aind aid gra/ing wT.g., group ranchas in Ken\a and gra/ing 
pr'Lsertcs in Nigeria). an 2) ,orkirn7 "'ithin traditional s,,stenls b', 
niakig small changes that call he incorporaitcd wilhin the traditional 
systems. Oter range projcts fail because oflack ,f'local involvement and 
lacl, of, undcrlstandin,., of the local ccohlteical and sociocconolnic 
condition.S h\ Iforciitad isors. 

Larid-teliure ,,,tcill, in \f~ica aid other dc\elopirng countries call be 
divided into thrCC Lcncral catcgorics: I) thosc lands wried b,, a king. 
central go\crlillerit. or national atliorit ; 2) those o',\ Ined b\ tribes or 
local goverrnelltl cntit\,arid 3)those o\ ned bK indi\ iduals or f'amilies. ()f 

course, tier'C are ial, \arialts \\itllihi these threc gelier',,lpe's.t I"or
exalipfC. illlMipiall kull 0iginall hClorgcd to tie king, \\ho had 
tle po\er to grant proprt\ rights to individuals,. In Sld.l soruc 

Zowrirlnero n land is hicid wit I(. local or indi\ dual righls reliriquished. 
\%IiilC ino thcr c;t cs, riighlts are \ cd in iCoMnunit,. tribe. Wllage. or in 
indi iduals. Ihc conriininal laud-telnrC ,\stlri in Sudan is comlplicatCd 
since there arc 132 tribc, arid suitribcs that rno.c f'reclv in scirch ol'stock 

, atlr arid cCren ifl'A C. 

There is a nced f'or rind-tcnure s,,stls1 that rC\%ard responsible iallage
ien as well as punish those k ho destro\ the resources. The lack of stici 
land-tenure ~ stcrns. which include gira/ing paltcrns, is considCredltlen 
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a prime factor in the deterioration of range resources in developing coun
tries. Each individual considers mainly his own gain -- and increases his 
herd size. This practice has the effect of increasinig his income if the ani
reals ran be sold. However, this leads to overgrazing, which affects all 
users, not only the one primarily responsible for the herd increase. 

Consequentl), control of livestock gra/ing is anintegral parit of many 
development projects such as thoe involving the Nigerian grazing 
preserves and the Kenyaui group ranches. However. Sandford ( 1983) 
argues that tile "tragedy of tie coniions" analy'sis makes several 
unjuistilied jurn ps if It leads to tile concl1usion that pri\ate ownership is tile 
answer. He also sttes that belavioral models used ill tie a aalN sis lav not 
be supporteu 1-,\ anthropologicai studie,. In some cases pti Ortl societies 
are capable of" iniposiito rtles ol members of, their society,. which result ill 
the nec.ssar\ I\els of control of' li\estock ra/ilic patterns. 

In aliv case, the impacts of' changing traditionial ra/ilng patterns in 
developlent p:oiects need to be .tiaLtaled carf'll'u V. lte idea that no
rinadic or transhuiunant people MUSt adopt Cdclitail v i'estylcs ia\ lot ie 
tenable inl all situations. Maiy alternatikcs mil be ai :iilabe within the 
traditional systems. Such alteiriati e:; should eCphiisi/e piiactices tha.lt 
ininimie Conflicts and stabili/C ild tlnure.. 

One traditioil a.id-tenure-and-cra/i systelm co:imtion in the Middle 
East is tile "'h a'l'" systel. Aihlia (p1 iural of helini) ,\stems ire discussed 
in chaliter 7. 1Under these systcis, land and .ra/i is under local or 
tribal control. ailtlt10:12i Carlicr tile -,o\e.lrnor of a state controlled tihe 
hlena. The ovcrall b.ective of' the hemai s\Stl is to provide forage 
reserves blr livestock. especiall\ ill tincs ofleliclcuncy such is drought. 

Extensiol 

lil\ des elopIin cOutrisC blae oul\ limilutled e\tensio services. Il most-
cas t'i lie ttension :ers ice does ot co\l" raIlli. cintla 2ellelit: if it 
r.ige-ete.'iioni lprogriil does e\ist. it is Oflitl locatL in a dilfTerent 
iiiinistr\ thiln are resrc'llh anild delOittneitt activities. And et. ef'f'c'tie\C 
.\It.i,ion pmll lil\ e aIIIoIc the iiportait portions oftR.Ul .iaIl oltlO.,I 
ralec-deselopiullil pi'ects. I\Ctitioll prograili" li.e bcen effcti\ c ill 
iill\ couintrie2s d in ill phsis,, of aricuitIIr'. 

Sollc ofr the problems ilx, limit the elctisCene,,,, of' c\tcillsi are the 
Il0h,\M inc7: Ilick od" tr;ine.'td StL!: .il'iCtiultie, due to inadetluaLtI r'oa.ds, Mind 
other nieltl, of1colillli tinit \ it it Spi+ C .iId scittered p(p1tilatioi: 
too little in111toiltion ol sshich to base. the e\tclionl me,,aed to lack 
of i- .ilt Cn other stir.'sk of ilirtIl'Itioi: unl. ll"ior mi lklit 

l't+ " oi'iltatioll (tc.x.. selling4 _1o\CIlritl I t approach \\itltoil ide-
Lltilite conciI Iftr intCr.st ainItel ICet.'iensl,; andlik ofiil iler,,tiidli n 
and ippiClitlon olf ltti)rcS of, locil people. 

\Vhile it is not Iossihl to la\ d\\n atbsolute ,ules to le ipplied in all1 
cases_,, the f lo in,, uiillin,, ilC 1)1. fo fo0i considCition. 

http:intCr.st


* The orientation and Focus must be perceived by clients as relevant 
to their problems and needs. 

* 	 Part of the extension process may be discovering the problems and 
needs jointly with the clients through meetings, discussions, and 
interviews -- and relating this to the larger picture de,'ived from 
problem analysis, resource SulICeys. goVernllent policy, etc. 

* 	 From the preceding it follows that programs must have consider
able flexibility and not he restricted to such a narrow field as to 
limit interest and participa tion. F:or e mple, range mana gement 
could hardlv be expected to interest the men, womicn, and 
children equal.,. t-Ilo, ever, interest could be increased by con
bitijug ria ec ma aciMellelt with other aspects of concern -- such ats 
fdlilyh,healh, cIrC of yoin anialls, educiation. etc. 

* 	 Active inVolCn1cn t of tile people should he giv'en precedence over
 
su.jcct matter per se becat ,e involvement is perhaps the lost in 
portaint element in the solution o - problems. Success lt one level
 
stimtla1tes further \ ent tircs. rhroulgh this process competence for 
tackling the larger and more gencra0l plroblcm is grldu;ll.,, gainCd. 

* 	 linforimal approaches are hest becie the\ permit more participa
tionthan Lo'orlll approaIches. SCcile a.Lnd discIssine arC better 
than just discussing. A two-\,, exchange is better than a one-\ay 
IcctLrC. For these reasons. field seminllars and delmonr:'atiotis arc 
am1ong-, th illtot cl'tcti\e iethod" to tlue in extension. 

S 	 I xteltisioni stafflhiic to create tile'ii-orl n.ceded. While this may
be piritly .rlieard thriough trainine, it is also i special talcn of' 
soMicpeople. Finding people \k ithl the talent lla therefore ie more 
importalt tllan asi itlL selection on other critcil -- such ,is level of 
educaitiotl. lack of' kilo\wledc is Casii'r to correct than lack of 
talent. Knowitn tle locail dcCt ali culturil cttinII iSof'olviouts 
im po rtance. 

* 	 The best kind of deliionstratioi iesult, fIroml colicncltratille ellorts 
so Ihat there is ai CorlCree ad viiCdelt impact. As llore Staff Ibc
collics ava:iilablc. ii arC as or rOulpS of' people il II be ilcluded -
hilt IlVt%s \ith cinoth concentration to he ef'ecti\c. ('onlinuit\' 
ill allother critical cellent of statilLgy; it allows the progr.ill to 
grfo\% aild dc\,eCl'[p S e.xpcrict'e aiCCUniiihi Cs. 

Resetarch 

16a2lC rcsearcl ill dec0lopinig coulltriCs should be ained directly at or 
linked to the- prolliellis identifild lt the lcxel of the pastloralist. In
frIatlllliOll On %Cettion. Soils, nils[ . tidL other ecosyslenl coinl
]tnelit is gctirall needed to illect these problems and olher project 
ohjcticces. Ol'tcn it is po,,ihb. to mnerge applied research and dellion-
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stration projects that also serve an extension function. The research may 
be bcneficiallv done with the gra/iers themselves. NI uch ofthe work might 
be exploratory ill order to more fully dIcFnc the p'rohlems aIndt to identifl ' 
promising leads. Design of tile research progran should a~so take into 
account iIllorma t on needed to rcsolvc pohicv isucs. Somc research areas 
that may be appropriate for range m1anagercint projects are as follows: 

* 	 c\ aluation o'lprescnt grit/ing practices alid their inil nncc on \Cge
tation and other environmental tactors. 

* raiec animal manacmcent 

" current production Sx\stems 

" evalttitit of1"fo1i',1e¢ iSCrrCs I' drought and d'v-scason grazing 

* 	 ralnu site- delineation and corndition 

" 	 \cctatioti classification and dcscriptions 

S dichtar\ anal\ sis of major herhi ores 

These are only a I'\ exatmples ofthe t. pcs ol' rcmc rch projects that might 
he Useful in rtiigC nintgcmncl t proicts,. lone-term rcsclmrch might be 
handled best bh the dcv'elopment of' perminent reseiri stations such as 
the Kihoko stationll i Ken\ a. I)vrclopment of s lich -tations ill\ o\ C, 
considerible training tnd education t tihe M.. aid PI.I). lcxls. 

Researcth stations ht. sxc\.ril imnporttitt f'tnetions,, intluiding dc
vclopling at tct[ing Mini4Ct111g.:1t practiccs that arc technicailly possible 
and determin ing t le tpp.icilit\ of these prhtiacstce. 

It is atlso in iportt to tultt latic, 	 p ilitte e ;lii-tp tte1t practices for 
in the intended socioeconoiic cnx ironnileit. Fln i.Ueiclons that should 
etide this C\alutaton fIllo\: 

.hnli reearc.* 	 [or IU.. l.h ,rohictll or 'ltlstrlint being ingestieait 
.d: plmotduti. pohiex-nliakrs. or siprly other Iesea.rchers? Who 
d.cCilc, the \lU. ill pitrtictli:tr reseArch project . and x\xh\or b\ 
Mht criteria ,c, et? oj ctspicci, r i'people. is opposcd toir lanied 

those pilned %kilthpeople. ,cldom succccd.
 

0 	 I010% In tch le m rlconsl;lrltililIl people Ii considered to lie 
inlliorttltJ i.' the goals local. ree.ioiltul.o natioil'. )o tile% 
liect I. %.\ II ) reultmiomts, lor s,] isoret dcx hlopint rsarch .tnd 

ii iletcl ni tatiolf.i 

S Who\t ill het ie ttcr, or rec!1liet, tIthe results of,the reseatmch. 

0 	 Im loxmuch e'lefil xxill the Users or recipienits Iccci\c ilf the prils
1cii is d2 'utimilfiale be.fits tid i ecislion lts o hich 
prohlems migh! he tckled first. 
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" 	 What is the likelihood that tile research Will contribute to a 
solution to the problem? This may be evaluated on the basis of' 
short-term or lonu-term results. capital-itIcnivc or labor
intensivc rCqliremenCts. and low-cost or hikh-c st inlputs. etc. 

* 	 Are research tools and personinl to solve the problem readily 
available? (Problems that can be solked ith local resources are 
likelk to have the most lasting impact.) 

* 	 What are tihe expected costs in time and money of solving the 
problem? 

* 	 Why is the proposed researhi problem or constraint being consid
ered more important than some alternative that might be under
taken with the samC icsoutrccs'.' 

• 	 What is the expected Cost ofl impl)lmClting the results if the 
rCsea'ch is succs'ful. This is an important measure of 
aPp r-ir tlinss. 

* 	 When wOnl h[ bcnclts begi ii to eI'Cicaliicd hy tile direct 
beneficiaries o1"the rescarch.itla km\ho would benCflt? Il too manv 
proiccts. tile tareeted bencficiarics are often fregotten in the 
enthusiasmn of im]lmeCntin the researiCl. and it is maintv the 
researchers or, project iiiplCillettris wlo belefit. 

Nl)anpomer Requirements and Disciplines 

SpCcific iiiaiipo)0cr rqtuiriICtl!tts 1'r0 pI'ICC't will %ifrv lependItting upoll 
thle natur of'C lojct SOmC poI'.jeIts \\ ill rCqirC fitirlvlar'gc numbers 
olnatictechniia,la(s ill e\tclnsiol p' a ill require only ai,ethers %o 
f'c\. (as inl resallch). I ll situations,. a scturc should be cstablished to 
illx Ilnp\xr a:,,.' alld rcrCutitllmCllt to ContilUC af'tcr theIssmnlClt 

terminatioi ol th, pimroct. 

OftL'en. o iCtlin ii11011C\ is :1ot idctltittC to llect ill ree , iiid I'lloxo-Uli 
actix tics sITlI. RCUIrret Cost, should bC c'nidCCd anid IdcqtlxlCI 
Cox ered l UsnbsCtlt Cnet hItLbuECts. Nilll\ tillieS 2Mx,1lelient iobs arc 
LU!tIraltCCd 1'to"111those Mxitcom)tletc splctld t-ailning pro, raIlls. This 
Practkc canmlcatd to itch'ticilt titiliti/ittiul oh people oll projects sinc it 
docs lot lt prope balanceIt %Cobet Alternatetna cc disciptilies. 
Cn plo\ 1nit opporttllinitics should be proxided okllen psible. 

Personnel 

The number oh ttr ,ied r.Ili pers'),llilll l cOso ilmost dt lpiii It lris', is 
limitd. For e"xamIpl C. i outrent studec'It f'rom l.C',otho at Neo Mc\ico 
State .niecrsit. stmtc'd that lie \%1!1hd bc the firstt tomi hi,, coumitrx, xxith d 
B.S. decree ill raLic science. Since there arc I'ex unixersitics tch l:ieg 
rangc manangment il dexeloping countries. Stiideints desiring sch 
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education and training often must travel to the United States or other 
countries. Resources may not available to provide such opportunities. If 
trained personnel are not available, then someone with experience in
pasture managemen t or ai mal hiushandry may fill in until appropriate 

people call be trained. 

Working ('onditions for Field Staff 

Adequate fliti.SitlI inc conditions must he provided If'lield stalfare 
to effectively' perFm their duties. If such provision is not made, 
objectives ,,re not iikcl to be attained. Incentives may be needed, 
perhaps in the form of incrca-sed salary or hardship allowances, in order 
to attract and keep field staff. 

ILogistical Support oi I-iehl Sttaff 

Iflogistical support is not pro ided. pro'cct object es are not likely to be 
met, even if all other aspects of the proj .ct are handled superbly. The 
project should e plned ith Ill kiioo. ledge of transportation .systems 
available, limitations of road s,stes,, falcilities Cor vehicle maintlnance, 
etc. M"st range proiects require C\tCInsi'C field work and contact with 
local village people and tribal oflicials: hloever, roads may not be 
passable in the rain\ Cason, and aiternll,.Cs must be developed. In 
addition, llodern accommodations are often not a ailabe, and orkers 
must be willine to lix c and \'ork tinder r iher imiti\e conditions. 

Transportation and .\larketing 

Coutie..1 llalldIIll exelo-iilg tlltlfortatioi 'rketin svstems are 
,poorl dcxehopcd. ]nivprox lints ilsuch s\steil \kill ehilalice rallge 

lixestock p)roduct ion. hut oni]\ it the iinprrov.lcnitits ,ire in harmony w\ith 
tile ailleIC facilities and trahditionl rmodes, o Olerition. 

Migration Routts 

ilV lllket s\sincm t]it i' kC" ised 'fbi area should lake into aiccount 
thlh clI m i10ution route, and lic',t .kcondition. Il mIo1S dc,,eloping 
countri2es. 111iiItinl routes ar raia;ix cx\tclnix,. laps shoinxg these 
rtiles, such I, tlho,c in \bercroinbie (1974) and lholliuls (19,)Xi). 
iilust'tc theCe u 11crs 10r al" nllA frici. No>rmiall cattle col]irc ic 
aro imld pc;-ullaliicIlt\\11 dli t1 eilr\ sC son. nlo\ in clsc here di lln'Ii, 
o~thei" periotk ot' t¢ x . ( )cn hCes micatLilil rotlcs cns '1Mionil or 
political hotuldAi'ms I rl C\aIllqpe. \Lilrialnil hCrdeIrs crosslifucll the 

ilhlwk their Ir.'llSeec algRixcr to limIIils to _stC l I CiLcal. I)urin 
on,. NoxeinlbCr iu\. ithe dr\ sa '1rom11 until tisock c-ra/c oi percnnil1 

,
grascs of ihc Ifioodplalin a titile\i'cr Rix ci it Mali. I)uring tile ral 
he I heCC r p!iseison x, rix !is ]m,lcl. th IlcrioR at.cdri, en to pastilles ill 

sotlhvmestell) Iatitanl'u 

103 

http:aiternll,.Cs


Roads 

Thomas (1980) reported that inI the eight Sahelian countries in northern 
Africa, there is only I mile of road per 100 square miles of land. About 
80",,of these roadS are either dry-weather. earth roads, or simply tracks. 
In co unt ries such as Mall, Niger, and Chad, there is only one 
hard-surfaced road. Thomas (1980) listed the following roads Ibr these 
countries: 

Maluritatnji, 6,000 ki 
Senegal 9,100 km 
Mali 13,000 km 1,650 hard-surfaced) 
Upper Volta 4.450 km (500 paved) 
Niger 7,300 kin (1,000 paved) 
Chad 7,230 kin (230 paved) 

Otiler countries probably have wore extensive road systems, but lack of 
roads remains one of tile major deterrents to rangeland development. 

Railroad Systems 

The ma p ofllie railroad systems in Africa shown in Abercrombie (1974) 
illustrates the lack of rail transportation, especially in the Sahelian coun
tries. There are vrtnmll no raiholds in southwestern SudanI, ('had, 
Libya. southern Algeria. northern Mall. Mauritania. northern ('atne
mono1. etc. In other areas rail S\SIellls arle not \vell developed. Thomlas 
(I1980) indicated that railroad equilment ill SahClian counresIs ad 
quate, but that the railroa,.ls arc operated inCelficicutl\ and lend little 
assistance in the deelopuient proces.Ne.crtheless, the railroads ac in
pOrtant f'r some countries: 41",,of Mali exports and 60",, of'its imports 
are carried on the railroad cotnectine Iamako with l)akar. Senegal. 

Airlines 

In most developing ctllltries national ai rlies serve the major cities. Most 
faci ilities could be upgraded, but fa irly reliable air service between deve
loping countries Iswell Isto majo0r cities in the world is available. 

Finance, Banking, and Marketing 

Financial and hatkingi svstenIs pose another COlStraintl for agrictltural 
development in man de\ elopi ng count ries. 'vc1n if uIde nate systens a re 
a',Iilable in urban areas. they may not be known or available to livestock 
operators in rral situations. 

Currency Systems 

Most dCehopiing countries have their or\t ciiurrency, altliougli se\eral 
West A frican cii,mu tries hIa\e J Comiimnon cuirrencv. InI some of the rural 
atreas currency is replaced h\ a barter system. I lowever.ir rency is still 
used at tna ny trading posts: hencei markets are necessary for these people 
to obtain currency to purchase certain needed supplies. 
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Credit Opportunities 

Credit opportunities are limited in most developing countries, and the 
development of credit is fraught with several problems (Moris, 1981 ).
Some economists visualize the availability ofcredit as a necs,sity for ruralagriculturalists to break from tie mold of subsistence firming and live
stock production. Often eflo ts to develop credit systems for agri
culturalists who are not on a cash econony have not been successful. The 
lure of credit may be used to stumulate the adoption of new technology,
build managerial skills, and improve business management, but this 
approach a, 'o creates problems. Most snuill-hold,:r agriculturalists lack 
the managerial skill nccded to plan their cash flow over an entire year
when sales are made only once per year. l.omi Jeflults create problems in 
developing countries. The situation is somewhat similar to a "catch 22" 
scenario. Small farmers and livestock owners need credit the most to help
stabilize their operations, bul ire the least likely to be able to manage 
their finances and hence the most likely to def ault. 

Mois (1981) listed the 'ollowing conditions for successful credit 

IanaCIllIt III developing countries: 

'8 mocti/Cd iagricult oral s stCm 

* inpumt-deliscr.\ stcm working with reasonable efficiency 

• loans secured against producers" credit records 

• IproduCcrs with reasonable managerial ibility 

• some local orcailt/ation to handle marketing and loan payments 

MIarkets, Imports, i'\ports 

A lack ol',ltuaLtc markets i ofl'ten cited sit,one ol'the major limitations to 
]iscSt '(k proditlten nl mnagement In dec lopi1112 countries. How
scer. the traditional sCstcrn nalrketing s\stCm IayZV not Cal-plicihle to 

nomladic or CVen sedentary pastoralists in dCClojng CoLi;ltlies. The 
rc !,(n nccls of the tribeor possCcilng livcstock inolvc the immediict 
or 'amilh (for milk, mCt. hidCs, etc.). fl[or accCumla.tdtC wealth or pr'CS
tice, or for religion. P~eoplc like to mainlain large herds as a hedge against
drought. With larl-C hertlte pr ahilit\ okli \ iabIlc num1ber sursi\inaU 
,,crc dhotLu-ht is hiehcr. 

In mn\ African conftiC agricHtItrl produtIcts do not bring a price to 
fhu itducer that iS conmCnsuraLtC \ilh existing World prices. RCasoins 

t0r thCC depressed priccs arc ma1z1ma\: taxes, mlarketi lie costi.c\]port 
os \rsl uCe exchagc rites, Lick of local price ituceilti\cs, a.nd pricing 
policies to ';asorIocal consumers. Suclpractices hinder the development
of ma rkcts. II cases where livestock are kept primarily for prestige or for 
mill.. hide-,. aIll ICi lir consumpItion within tile tribe, development of' 
nirarket,. is not so uritical. Ii other cases, villaces alnd tribes ma\ be 
dependent uponIli\ s tock markcl ; to provide mionicy 1ot millet or other 
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grain for the village oi"family to subsist during the dry season. Such is the 
case for some tribes in Niger and Upper Volta. 

Market systems in developing countries range from bartering to 
well-developed national markets for conlercial ranches. With this range 
ol variation in market St ructutre, it is critical to evaluate both existing and 
proposed market systems or any development project. 

Transactions in \iliage iarkets are txpica lIy Conlducted through 
citernediarics who are lkiiinliar with both tihe dema idand supply sections 

of the opera liOll.Someone wisling to buy livestock contacts an 
intermediary. \\ho tellIs the buyer \'hih producer has a ilmls of lthe type 
needed. The inlterinediarv rcci\'es a coin in ission from cit her the buyer or 
the seller. 

JP man.y counLtries lmarkets are cont rolled bN lile government or by 
qLlasi-govCrIIcntal torcaniiioius, suchI as Stte trade oillli/atitons with 
licensed bu,,ing agents. In West Africa. market days ire establisled at 
regular intcr\als aid livestock are brohth to the local markets \\here 
bi) ng, agents arc present. Ma rketitic orl',1 i/ati ns in developing 
c)lintries alt rTsponsible for the collcCtiOn. traispor, and distributioii 
of' li\csock. bul arc cerall\iieflmcient. 

Inlareas \%'here coinnlerelial ranches ariC becomin.g eta_'blished. markets 
thai Can hanidle the prOjected \olumt? are? essential. ()!'tln laiger markets 
dre developed near population celnters \\ here t'acilities IOr piocessiig and 
shipping are a\ailable. Some aulthors have recomtmetnded thai Cat, dry 
co\\s and hair shep bc imarketed t Iirough lo;i'I! bItchers. and better 
quality beef, lamb, and million go to state or'gami/ations such as tlhe 
Kenya Meat ('oinission, ",'anlniaPackers Limited, or tile U1gandak 
Meat Packers. 

Education and Training 

lraining Needs 

need continuin stupply range 
lrai ii i is needed at -ill I\elS to accomplisli this. incliding the doctoral, 
mIasters, hachelor's. anid associate lderes, as well as shlloltcollrse 
trainiilt for administrators of range-si lnce prOgr ll lls \ho are not 
trained ril1nc llllaaers or scientists. lhere is an ob\i os lar.,,e 

discrtpanxc bet\cc [he neds of trainedlpCi'sontiel in d\cvlopiig 

coutiries ;and tlme Slhtpp). ()Ile CMiliple illutricilZIs this iCCd I'o Mote 
triined people. Sl e\ s indicalt thai by the eC;ir I tIhCrC\will be a need 
for I X cerltililc-holdcrs. 53 \\ilh diplolMas, ) \itlh I.S. deg'eCs, an1d 

12 iti M.S. degrecs in the Ninilstr\ ofl Agriculture in K'l\a. IFor tile 
0iist\of AgriculturC. (,ther innistric.. and coilecial concerns. the 

lotal re.quireCICllts .\ tIldIbe r' 27) person,. This reprsclents an increase 
o" I 5 o\er lhosC in l ese positions in 1977. 

I )e? loping countries a Stiig of technicia ns. 

Kel\a i is placed maj.or emphvasis on rallng training with th idc\ elopllmett 
of raneue curriclla at Igc'ton 'ollege. the A1i1i1nal IIlusbandrv Institute 
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for Tropical Agricuhiurc (AHITA). and the University of Nairobi. The 
situation in other coutrics with no range curricula is inmuIch more serious. 
Many developient protects throughout the Nvorld have a training 
corn poclt to furnlish persolncl for the projccts. Icloever, seldom is 
there provision IfOr training once a project is terminated. Thus. projects 
Such as those ill Somalia and \1 orocco to deVeiop range mnlaelmlQ2enllt 
curricula arc critical. 

Initial attempts to iilprove range management practices in developing 
countries haC IC Met With difficulties ill large part (file t, the shortace of 
qualielid range management personnel and the problens that available 
specialists have had in involving pastoralists in decision-making 
pr',csses. This enperience has been rep,'ated over and ovcr againi. 

Range-development projects should not be atternpteCd witlhout sub
stantial host-country partiwipation. Outside aivisers will never 
understand the inner workiings of ,another society to the extent that it is 
underslood by local technicia ns. TFhe necessity is to provide these 
technicians with the best training possillc, allowing theim to make 
technical adjustments to fit cultural ieceds. The ultimate goal is to help 
developing Co umitries to he sellf-sufficient in their range-improvement 
elborts. Va riotIs traiiniimmg approachCs can he used to accomnplisl this. 

In-country Training 

A growin, numher of people are advocating training by experienced 
railge-science eduCators, whethtier na tive or foreigen to the country ill 
quesion, in the setting of lite Ilost country. 'Tile principle of'this approach 
is hliudable as it frces presentation of applicable material, and it gives the 
trai nee ii mmediate toos that do0 not need reshapilug for hom1e use. It does 
1ot, hoCver,. Idequately prepare hinti to adapt IudiiIes from other 
countries as t(he scienct, develops ii Ihis colulit rv. 

The lack of' available. qutial ified professors of range science who Call
lecture ill a lncuagc other than llgIlistl is a critical limitation. In 

addition. tintil foreigCmi educators are provided with some sense of job 
securii t., th, ,. will rarel IC he ttracted to the short-term sporadic 
opportUllities that iiov exist. ECI WIWtun qualified i;,dividuals 
Occasionallx are a\ailable. t hey oftenr have not had tinie to prepare for 
their assi2nmIlts. he result is that their presenlations may be little 
diff'1remit from those presented in classrooms ill ttieir hoie conllltr.'. 

The dilficultiCs that a"ise from the lack of' trained personnel are 
COilpounIded h\ the lack of adequate traininug sites in developing 
Countries. Ill order to leach I-,riiicilCs of optimumn naCenint. areas 
mnagCd at an optimrnnl 1iust he present. These field Iicilities are 

prescitll,, much more limitinug thau adequate classrooni and labo ratory 
facilities. 

There are ui\Cr,,ities Imdex eloping cotlutriS that provite instruCtiol il 
raNeC 1nInaCment. "he Ilniversitv of Nairobi las ,developed a B.S.
curricutum with plans to initiate graduate programs. as has tihe Ilaissan ii 

Institute of' Agrononux and Veterinarv Medicine inl Rabat, Morocco. 
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Sudan, Somalia, Iran, Peru, Jordan., Botswana, Swaziland, and 
Niger. to name a few, provide range manac ent coursework within 
their undergradunate agricultural or natural resource degree programs. 
Many countries provide pre- ,.S.-degree training at the certificate or 
diploma level. Such schools include Egerlon (ollege, Njoro, Kenya: the 
Aninial Ilealth and Industry T"aining Institute, Nairobi, Kenya: and the 
Livestock Traininrig Center, Kaduna. Nigeria. The latter school is "i 
branch of tile Ahmadu Bello I iiers:t', withthhe mar, campuIs in Za ria. 
Nigeria. These schools are singled out here simply to denionstrate the 
interest in ran,,e manag ement education. Their graduates are accented 
into B.S. progranms elsewhere with varvinrg stipulations. Some programs 
are strong in animal science, others in plant taxononly and ecol,.ogy. 

Degree and nondegrec programs organi/ed by personnel from developing 
countries and conducted i'na devehloping-world :,etting are the ultimate 
goals. Unil adCquate progranis exist in the developing world, however. 
the personnel who k ill event t l!v develop and staft these programs Must 
he trained outside tile countlrv. Some countries have rccognized this need 
and have developed their own extension, 1k. ral ed ucalion, and research 
organri/ations: thereby ensuriri g adequately trained persondl to maintai 
their range instit lutioris. 

Out-of-country 'rraining 

The trainring Component of' ran ge management projects a11too often is 
characterized by a scenario that starts with a training prograrn in the 
United Stat s. where a ltxill"taiiiri Ol'0e or two coUllterpa.lrts arc trained 
for each American project specialist. This arranrgenicl I'rcq trerntly 
includes on11or miore of the llhowirig failures. I ) ('otrrierparts do riot 
ret1rrn 'Oill tlhe l.niited .aUIs until tlte pro.lct is tirnilied and thus tlhe 
never have the opplorlunity to work in tIe field Wilh the spLcialist. I1 o 
months to I \ear is r. 1rired to iderrtil'\ potentiAl stuLCnts and have thieii 
cleared and appro\(ed for tra'nin in the U nited Siates. arid 2 to 4 years 
for a B.S. or I'VI.S. degree, it may take icarhv 5 \cars belore tlie candidate 
is ready to assume hIs position , itlhil tile pro.Jcc It is important in 
designirig rartge projects to provide ,st'ffrcierrt time fort rit student to wyork 

in his assigned position \\ithin the project fo0r a \Car or more before tile 
project is termitrtdl 2 le,,e itained de\Ch)pintg-cotrrmtr,, natitonals riay 
be assigned Ito other prccis that lack I trainintg curtmlonicrit. This reliance 
on other projects to strpplv trained riiitnpowcr results it iself.-dcfeating 
c'cle of trai1inrig dCficiCncv. 3) (orlIterl-parts. onc, trained. oftlen leaIce 
tie project fto a morelItcratie c;rcer itr prikate buisiness or in iniother 
CO LilltIrIv. 

One posihilit\ to cotrriteract the time liritttiOn hiI it e il begin tile 
training phase I or rmorc \ears helore full-scalc projec, acti\ ities starl. A
early training )hase. iIncluding mastiry ol'a second lallgtrgc. Cttuld be all 
integral parl o1'ite trainiil pi'ogrrillS ircltuded in Most All) iissions and 
coL' ld be uidcra\, tihtroughiourr the lenghi planning procc's o*AII) aMid 
other OrLNI'ri/lOrts ais CescrihCd ill cltIptcr 0. 

It order to C,tablish suTificiit nuihers of"high-caiiher persons in ke\ 
positions. cTlec'tis e rairtinrg rCqtnilrCs ai lrtituial lorig-terll cotillirlclit 
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that anticipates the high attrition rate caused by the factors noted above. 
However, whether personnel move to other projects, to private industry, 
or to administrative government positions, rangelands will benefit in the 
long term from the influence of these trained range scientists. 

Degree Training 

Those who advocate training in established U.S. range-science schools do 
so primarily because o the successful history of the U.S. model in 
agriculture. The critics, how,-ver, point out that the U.S. system of
education is aimed at a diferent audience. with different cultural 
backgrounds, perhaps different motives, differing incentives, and in an 
economic structure dissimilar to many parts of the developing world. 

Training programs for foreign students ill range science in the United 
States are lacking in both quantity and quality. We have known for some 
time that classroom tcachi ng has not been directed toward foreign
students or toward developing-world problems. It is directed at future 
managers of (U.S. land. O(ricntat ion and preparation of degree-seeki ng
foreign students is extremely variable -- often inadequate -- prior to 
entering scholastic programs. Few U.S. university flculty have had the 
opportunity to gaim inlernationil experience by living in a developing 
country, which woald prepare them to direct training activities for such a 
country. For these reasons it has been difficult to coordinate training
activities, cither for an individual or for a country. 

lowever, until range scientists become linguists, until qualilfied
range-science professors are ;,.ttracted to institutions in developing
countries, and until foreign training sites and facilities are developed
adequately, it appears that the most feasible method of improving
training for foreign students is to adapt U.S. materials and presentations 
to the need; of foreign students and to ill Strate principles with examples,
both good and bad, in relevant rangelands of the world. For example,
Utah State Universit. provides a special B.S.-dcgree program for foreign
students in range science and has developed regular seminars an( special 
courses in range ecology, range improvements, project planning and 
implementation, pastoral societies, and special problems in extension. 
directed toward U.S. and foreign students who plan to spend their careers 
in international dcvelopnit work. Other universities have developed
special courses to meet tile needs of international students. 

Selection of a U.S. Ini vcrsiytV should be done with care. It is important
that the university have a program appropriate to the candidate. 
Choosing a school with an environment somewhat similar to tiat of the 
home countr is also a consideration for two reasons: I) Research 
corid uctcd inna similar ervironrient may he more relevant than that 
cond ucOd ilr a dissiriilar en vironment: and 2) it may be easier for the 
student tw. adjust to an area with a similar climate. 

A modification to ou t-of-country graduate training, which has been used 
in several countries inrthe past 10 years in collaboration with various U.S. 
universities, is to have the student complete the academic portion of his 
program at a U.S. university and his research in his home country. Such a 
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programi can reCLilC More timc .tnd be more cost\ hial the .jai.dition1l 
research. lilcncfit,; iclude the dc,\cl.opi.nt ofI atpattern oI' univcrs it, 

research bise in the hom c..intr t hait aI help sob. ,-"lprol'cni . there. anod. 
.,orking localMost importattly, that can proide c\pcricicc in ,i 

environments and utndcr loca constraints. hlheapproaclh IClqires 
aCtLiale supeI' 'ision of tile iCarch'i cOndictedll tilte h1i1c cotillirv 

(Ite ottt-ol'-cotlrveither b\ host-cotliltr\ scicntists or tile idvisC'r from11 
uni\'ersit\. 

Although the approach oleark oit-O1-COtII1'\ trai liv has, been taken in 
gol hiAsIen I'or the coLutry or" themany de\Cltopingl- coutlirieS, the 

reCgion to bCcomC sclf-Suftil1clent inIits trainine, of ianec scientists in the 

shortest timc possible. 

ithat Cllc 'rinl the d eloping cotlrti, trainedSCi'-sulIciency irCLirs Ol 
'ltahlish res" rcl and florial trailinn calpabilitiesto the IhI.l). lcvcl 

their limc." ctoultliC. 'The cLC11Winls for ihe'sC trained people ire 

numerotus and Ile raii)dly ircaslIi. Alcrairc ilIiV situtions. 

ho\\Cvr. \ here IPiil).-lCCl trainil iSnot nc ssiary. C TIao t1Vtlhc 

administrati\ positions) Ntl d he Cst filled \\ith N ..- I l ersoniiel 
tlriCL ill ainistraion. psollCl iiu'ilu1cileit, \txtsio tech

lloioics. oricillti ral antlhropoloe'-. 11idditiull to basic principles of' 

ral e scciilce. Since rallix nmilcilt i' aibl'od diSCpliiLC (li ill'g On 
niall\ other aral. c1ip1hisis on specilic topiCs Cinf \i\ onsidrablv. 

, 

'\thin 

Often SLch tiainIe iiIicl eil/im anacilnit and li\cstock 
on esieil techniiclUes. TheprIhuctionl. iut \i11 Iiltl emlhasiS 

nttlesis approlch a\ilale at llo t ti .S. iiii\ CrsitiL llo-1\\ s this type ol 
iid iSbCing useL b\trainine. cail'iC, tile eLqlti\ ilciit of'0 rCSc'Iih dCgCC. 

countries tt ,1, aSC ssed their ttoil iccd, 

Nondegree 'Training 

In mani11.\ countries aiei'ictilinil tchiicians h ii 'CCCi\Cd ti',iiniinllat tile 

Ph.D).. IS.,BS., dild IssOC Ciat degcL- levls. .t Inofrtunatelx, it is the 

aIssociateder that icceies th Ileistilttetion. yCt pehple trailed to tis 

level arc most acti\e in taking research kno\\cdgc to h li cstock 

i1rodLucCr. 

dev1opilg aitechnical specility iln \Particularl\ in the initial stagCs dol' 
c(kuiitr\'. the cotact betvMeiB..S.- Or higher-degi'c-traiiied tchnicCiins 

is miinial. due prinuirily to tie idniinistr;iti\Cand livestoick proiicci, 
ltiCs iiileret'il in ;111\ Oi' iMli/aitiOi. I.ocal fCild-he\ci technci , \\ ill 
lxxa,\,s Ih tle l-ostteuet tact \\itl producers. I1'this ICeCl o ' 

trained pe'i, nllel does not Ceist. or" it' thleii traimiinlig doe" not include 

raie1- IallCHilc inMid c'\tclsioii prilcipl. the iallns Ib\ xxhich 

reCetich tfindiills caln- e ti'illlsiiitted to tile liIptLu'C!. dlldSullbsCLicntly 

applied. aiC 'r atly limited. It is illpolrlit thilt tll,,ithilicil be capable 
ofcnmClliuica tilit!\\ ith hca l prodtice'lS. 'hi iS lot the p)lacC 'or the 

IelI I-l cil tICchnicial ill dC\elopiig"'tit~id e\p1r0: 1 hreuntly 

l\ C Ibcci assiLIiCd I a . i HICia Iltc(LiitdtiC, areV iCIIIiir
counltries \\ ho 

tribC fa.imily group tliin that oh' the locil pl odt'crs withoh, a dillerent or .1111 

which they arc workin,. 'his makes these tcinicians "omtSidLC C\pcrts 
also. 
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An additional need is for nondegree, shortcourse training for 
administrators Mho are responsible for introducing, implementing, and 
evaluating range management projeCts but who have no formal training 
in rangce managcement. 

Shortcourse training prosided inthe United States has failed to focus on 
developiig-countIry prohlcms, has not been suflfcient iicovering the 
principles of' range mmagelent in either breadth or depth, and has not 
includcd adCquatc training in cxtension methodologies. 

The need for short-term nondegrce training in range science has been 
epressed fur a nt11111ber of \cars lyinstitutions involved in development 
prograins. A ariet \ of courses hae been estahlished that will meet these 
nieeds. It in u1st be Ilott'd. lioweve r,that these should be used only so long 
a.sLIualitN pro.lorms and facilities do not exist in appropriate developing
coulntries. 

Shortcoirrses ha\e been ol'f'cred h FAO in Arusha and Tan/ania, and in 
Fg.\ pt for the ICfe,,cars in which it had a rainge project in Egypt. FAO has 
110 ongoingllsltortou rsC taitilling I'ogl'aml due to the lack of a perlanent 
'rra Inigement %kith (u1dified faeult . 

lri-cOnIIitr\ ranrCe- ciL!Ic trarining that is offered by the ConsultltiVe 
(Group nIlttrnttioMid Aeniculttural Research ((GIAR)is limited to the 
Intern'atioal ('enter 'or Iropical Agr'icultre (('IAI), the International 
li\c tock ('eritre f'oAfrica (I.('A). and the Inerrnatioial ('enter' for 
:\eriiClturia l Research itl [)r\ AreasI('ARI)A ). Training at these centers 
:sptirarikl. tlpda.Ltillgstrengthening capabilities of thoseintCnded I'or nlld 

\\ho hIa\e a '101riid f'OunldatiOl illscience.
 

lhC Iiricrniational Traiiiing I)iision of' the ()ffice of' International 
('ooperation and l)e\Cloplnenl ll) ( )I(D'))of JSI),\ offers Inannual 
9)-\ eck (June and Jul )course entitled -Range laiagement and Forage
Iroduction.' " It is prcscntl. offercd in Eiglish at New Mexico State 
I ni\ersit\. .\hout one-fhaIl' ol' the annual particrip;its arc in the U nited 
States '1,0.short-term tr'aiinir oil. :the other liall'are in degree progratns.
Ihis course is desigred I'orraie' aid livestock officers. extension 
specianlits. telchers aind professors, teclilians, aid Ifarllers. Par
licipar tsti'\ punit identilcation. \gctari0 ,t\' 'anepes, mapping and 
sii\ .\deternili tiltof' rangei r\'ig capalit., gra/ir -tse pattern,
for1aL;.ge utili/atio. r',c,dinig for iniprovcd and increased forage 
lp'oduction, co1n1tol of UICir'abL, \eds MAnd lush \CECtLitiot., %rtcr 
de\elopnlent. arid lnicilnig. The fotrmat is one of' seonlr,, w\orkshops. 

1St ).+\offcrst tree sholortourses that llia, stfile application to raillge 
scicnce but that do riot teac.h an forma l rIirrge riageIllerlt Snubjetlrli 
lmitlt. These 0- to t)--,eek Courses ar:e 

0 	 Iand-Us Ilannine ili Natural RiesOrlCe .ainracenenit: Inteera
tiori of' Naturatl Resource Manalement and Food PIqoductiorn 

ill 
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0 Small-ruinnaMn ProdICtion Tech niqties 

* 	 Seed Iinprovenlcnt 

A \idc alraN' of extension methodology in sliortcourses on management. 
resoIrce dc and others that could usefullyedutIcatnon, IiruaniaIi e\lopmlenl, 

it],Into a ra iige-scientce training program, are offered by tS)A. These 
include: 

S CIommunications and Media Stntecies for Agrictlture and Rural 
!)eveio pmlenl 

1on* 	 I)veClopinclt and Opra1i of AgiculltIral EXtelsion Progranls 

* 	 Training, of Traineu's If)r- Agricture aiId Rlrail i)Cveloplent 

S IltiatiJlg and Mallagig ilngaled RtL l l)eVhpllent Progranms 

* 	 Ke\.s to Agricultural Dexelopientl1 at the local Level 

Icolloic aiid polic b shortcoulses offered b IS)A. ielexant to Ihe 
ma jtri x of range-science a iuCticle the Iol loming:lnesllies. 

* 	 PIo.jcCt Anal sis for \g!IriCltture antd RIll'ill I)ee lopient 

* 	 I sIablishlient Mnd NI Mnacelent of .\ ricult;urAI (ooperat ive Or
ealli/ations
 

* 	 PI'o.jcCt Planingl 1 aLi Rural l)CVeloplientfor \grictUlttire 

* 	 IProjcCt Imllplemntollnitl I'r AerculltulrC ald Rlail )eVClopnlelt 

* ffective [ixcstock ad 0'rop ManaWgenllClt for Small Farms 

In atlditon to tle COtI rses enuniera ted here, USI)A offers a i unmber of
 
otlicr shortcou rss dCsignCd for higher-lcd nministrators and research
 
personnel. as \Cll as technical courses in academicldisciplines other tliani
 

raneue 	 scieiice. 

IlldivIu.l piojects of lJSAI I), FAO, and the Worrld lamik also 1101L 
occlsiolnal shiorctCourSeS for their ownll pel solllll. 

The adminiistrators, shortco isC offered by the ri iige scieice department 
at Utah State University is provided for two kinds of part ici panls: first. 
admiiistrators ant goeriiiicilt of'licialIs responsile fIo introducig. 

evaI uatingii IM niamieinClt 
developed pastoral areas: anid secoid, lprofcssionMal staff ill comisulti ng 

companies who are emgaged in development projects on rangelands. The 
shortcourse aSSLImCS that the participanits have not had prior I'ormal 

education in range science. Special attention is given to the problenis of 
rangeland-devclpnlent proIects in dlevelop.iig c1untrics. 

ilplenlenlntig, al"td 	 Ce prograns in less 

The need for practical. hands-on traiinII g both at a deCree level aid for 
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nondegree technicians is obvious. Individuals selected for this type of 
!raining. however, typicailly descend upon a range science department or 
a government agency with little advance notice and no well-defined goals
for their program. File result has been incomplete training that competed 
with the already full schedules of professional employees. 

Utah State University has developed a 6-nonth. practical-experience
shortcourse in range management an1d extension principles. This 
shortcourse is designed for technicians and extension agents who have a 
background in agriculturc and(or) animal science but have had limited or 
no training :nd experience iii range management and extension. Tlhe 
philosophy of this short-term training is that. inappropriate insltances, 
learning through 'hands-on'" experience is tile best method. This 
experience is gained by working iidividually with a rancher, a county 
agent, all experiment station technician, etc. The particinants receive 
additional technical training from visits to research stations and 
attendance at other range managemen t shortcourses and workshops. A 
coherent overview of range and ranch mallnagellent illtile context of 
developiing-country problems is provided insuch a way that participants 
obt(aIn a perspective of' tileCollpollentS of rangllVe llitan'gellierit extension 
they Iiight apply in their home cotintrv. The sfiortcoL rse is tauight and 
coordinated h\ per,,onne with Ilong-term experience on International 
project,;. 

The ranching cx perieice is a vi tal component becaise it 1llows the 
participants to ga in first-iland experitnice of' ma nagenient systems. The 
schmedtile is such that tile trainees are able to actively particirate in the 
maijor operations of sheep or cattle ranching. At tile beginning of' the 
sh-'r tco urse. each participant is assigned to a ranch at which lie works 
du1ring predetermined ard iiiterm itteiit pCriotls throughout tie short
course training period. 

File technical training is aimed at imriiproviing tileparticipants' knowledge 
and understanding of range ecologv and riianagemlent. WitI-lout this basic 
traiiig. tile\ wonuld riot tderstalrd imiiucl of what they observed in tile 
field with tile ranchers or extension personnel. The technical training ik 
divided into three parts: I) an introduction to range r anagenient arnd 
ecology in a clkissrooii atriosphere: 2) more advanced training cons :sting
of isiting andt working on experilient stations in ('alif'ornia. Idaho, 
Utali. Ari/onia. Nexk Mexico. and Texas: and 3) providing space is 
available. enrollment in IS)A's Range Managerient and Forage
Produoction ShortcoUrsc it New Mexico State Universitv. 

On-the-job Training 

One school of thoughtr concerning where anid ho\\ training might be 
accomplished co'icrns on-the-job training ()IT) in the trainee's own 
Countryrvhere.tiletrainee iSa 'Counterpart" to a fom eign expert. Support
for this nclhol inthis country has gro\Vn out of' the realiation tlt 
\Vithiout it tle U.S. professor has little opporturi ty to teach in another 
laniguage, tC tnder.,tand another culture, or to attempt to ldapt western 
technology to another setting. 
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The tendency to icly entirely upon on-the-job training for counterparts is 
unfortunate, beciuse the inadequacy of such training has been shown 
throughout the history of development assistance. The average foreign 
expert on the production .oriented projects that dominate foreign 
assistance has seldom had the teaching experience necessary to impart the 
sound background in the basic sciences that is essential for an 
appreciation of the principles of range science. And unfortunately the 
counteiparts do not necessarily develop a thorough understanding of 
these principles simply by participating in OJT. 

Most of the effort is aimed at achieving a certain goal -- a fence built or a 
stock pond dug. Why and how these jobs are dne is seldom explained in 
detail if at all, and training is given only to the extent necessary to 
accomplish the immediate task. The underlying princip!es of plant 
physiology or animal nutrition, or other options open to accomplish the 
objective, are seldom thoroughly explained. OJT is normally limited to 
one trainer per trainee, as opposed to an entire faculty from whom one 
could receive these explanations in a formal training setting. 
Counterparts commonly change so often that no continuity in OJT is 
possible, nor is any aspect of training followed to a logical conclusion. A 
one-on-one training experience is very demanding, retouiring long hours 
and patience. Both the trainer and trainee arc prone to "ike advantage of 
distractions th, , too often result in 'he trainer and trainee spending little 
time together, and the trainee is expected to have gained more than was 
possible. 

More conscious emphasis on training as a project objective and close 
program supervision are rccessary to overcome this problem. What needs 
to be done is to maximize the impact of each expatriate professional. 
There is no reason why each expert should not be working with several 
nationals -- and this has been done succcssfully in various projects. More 
use should also be made of organized seminars in order to stimulate 
participation in intensive shortCourses, etc. In short, OJT can be 
successful and highly productive if it is planned and carried out with the 
same dedication as other project objectives. 

After years of training overseas, h'never, it can be difficult for newly 
returned technicians to put expertise to work in the field. This is partly the 
result of long-term cultural isolation. In addition, trained nationals are 
often not from the traditional society with which they are working, and 
also have cultural barriers to bridge. As a complement to sponsorship of 
overseas technical training, additional in-country consultancy support to 
newly returned range technicians is necessary. Those who have received 
formal training would likely benefit more from short expatriate 
consultancy visits. 

In fact, funds spent on long-term foreign technicians living in developing 
countries would often be better spent on more frequent and diversified 
consulhancies and on organized formal and informal training programs. 
This does not mean that developing countries should isolate themselves 
from the rest of the world. Current and future range scientists must 
maintain links with the world bodies of range science through 
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membership and attendance in meetings of the Society for Range 
Management, Australian Rangeland Society, etc. They must exchange 
their knowledge and new findings with each other by forming their own 
range management organi/ation, by conducting regular technical 
symposia. and by becoming active in publishing range-science in
ornrmati,,n, either in existing technical journals or in a journal that they 

create. The industry of range management ii any country also needs 
exchange witil foreign experts in the f'or of' consultancy visits, 
collaborative research, etc. 

Library Facilities 

Libraries of rangeland resource materials are scanty in developing 
countries. Universities where range courses are given and experiment
stations normally have all or most issues of the Journal of Range 
Management and a fkw books. However, most overseas bulletins and 
more practical publications are lacking. St uderits and visitors to 
developed cotu ntries, mainly tie United States and AListralia, usually 
accuL ulatC a small library of their own, but mOst persons find these 
difficult to keep up-to-date after they return to their bor1e country. 

Ani important service of mnost natural resource projects is fostering tile 
accumulation of library materials. lProcedurCs could inclUde budgeting 
for 15-year or longer subscriptions to appropriate journals, with their 
depository stipulated as a library or some other perma nelnt location. 
Neither a 5-year projc,.-t headquarters nor the directorship of a study is 
siffi ciently pernameni il. Librai'ics should be placed by resource projects on 
llailing lists of state and federal experiment stations in dheveloped 
countries. Advertising for donation of personal libraries can be helpful, 
but in iiost such doriatio'Is the proportion of old and out-of-date material 
makes thern of htines' .ona ble vaihic. Whatr.'er tile procedure finally
chosen, e hancciernt of libraries should be plained Iront tile pre
planning and assessrnent stages ti rough tlie poSt-projcCt follow-through. 
Enhalncerent of country libraries, not private acquisi!tions, is the goal. 
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Section II
 

Rangeland 
Interventions 
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Section I describes the .lements of rangeand systems, Section II describes 
the processes anl interventions that can contribute to the attainment of 
ihe long-term needs of people wio depend i such syst-cms. The three 
chapters in this section discuss te assessment of' rangeland resources, 
planning for the integrated management of these resources, and the 
concepts thal underlie succcs;futl rangeland nwidagement. IEl objective is 
to give recomnindations Orl major approaches and to leave specifics to 
t:,e companion volumine on design aids. 
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Chapter 5 

Rangeland Resource Assessment
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The theme of zhis chapter is that the assessment of . i geland resources 
must be an integral part ofa rangeland-resou rca-development-a nd-man
agemient project. Assessment encompasses two important functions: I) 
the inventory, analysis, and interpretation of information to be used in 
planning and 2) the monitoring of the effects of plan implementation to 
ensure success. Abiotic, biotic, and insttutional factors are discussed. 
The reiterative role of assessment is explained in each of five phases of the 
development process. A strategy is outlined to achieve essential unity 
between resource assessment and development planning. The chapter 
concludes with a listing of four measures that will ensure beneficial use of 
assessment results. 
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Introduction 

Concerns of Resource Assessment 

In rangeland development and management the concern iswith human 
manipulation of' thie ecosystem in regions of the wNorld that are mainly
V\aluable for the prodLiCtion of' hitinII fCood, as walCrshedS, and is
habitats for domestic a*Idwild animals. As described in chapter I. such 
areas include the desert sh ruh nlldgrassland., savannas with tallgrasses.
deCidlnO LS forests with high grasses. tropical rain forests, 1flolitale 
forests. Mcditerranean winter rainfall vegctati,0n. and seasonally
Ilooded and wetland vegctation. To conserve these lands and to improve
their ProdICti'vitv, it is esSential to understanrid their ecologic, I
characteristics and interrelationships. their productive potential, and tile 
natul'al Initations on their sStairielld use. ReSOlic assessmiient
 
contr'ib1utes to this unIdterslandling 
 anid iClates it to humnlan goals so thi 
\wise decisions CalnIIlia e. In this chaptcr the cxtpressionis ''resuc 
ilventory. "analyvsis,'" or "'assessments' will iencrally he used in 
prel'crejice to tie lore I i iting -ra gielanrid resotiurcc assessment. 

The decelopimeltliard m11aIllgem1erFit of r lilela.id resources iinvolves the
 
iali pufatillon or ilodificalon of ecosystems. This req tii res a irven tory


anrid 
 analysis of' I ) the resource hase (vcetllon, soil. anid water), 2) the
 
hluman ani allilal user,; o" the resoul'ces, anid 3) the existing

in'rastrutCirc fo; ecCOlilOilic development. Stich ill
assessment will serve
 
lost olftle nlceds for llan1 rig in lald-ise -rIeas oIWIer tlhail those Used for
 

gra/ing. [or a coinprelhensiye discussion if' resotirce 
 CvaInation, lie
 
reader is ref'crrCd to "'RCsOtlirce Inleitory anid Paseflinc Sttidy Methods
 
forl)e\elhi ig (' , uli h, Oltallt Ct al.. 1983.
ies"xC File chapters on soils,
 
plants, aid Wildlil'e IlaxC conlidcrable liforllation relevait 
 oiralngeland

lssessllent and iallllaiic t.
 

A Ccol]oical ISSCSSliCIlt fOr il tegrated resource use, as explained ill 
Clhapter 6, xill tistiaI l) prOvide iore illf'orniation t han any of' tile
 
alternatix~e Itlndrises iniay'individually-tlire. It also pro\idesIliore of'ainI
 
iil-tle]lth uInIiderSanItdi r of tile ecosystelli, thai goveIIlllelts and pCople

Ill tieoxl pihin l " 1i11malie aIC to lse irllncidiately. This conflictlictxoeni xvhait is iceelt ari uiseful anth xxf it is esential f'tr ari1 iteeratedl 

lantli-use alfifrolcli to reoiiicc tie\ clopnen t raises sorii criOItS (~tICSlonS 
that ii ist ie oliecti\l\ illieret as rso ilrcce-asessillelt priects are 
7lanniietl. While tile teLIcyIC\' is to crealc an inl'Oriiion "overkill.- there
a'C pl'acIical sOltitioiis to the dfilcilnla. Some of" thse are co\erCd in tle 
desiuen ail volhllle. 

Resource Assessment in Developing Countries 

Relationship behieen assessient nnd develonment plnning. All too
 
eI'Crelin
tt\.tielpCl)nlenlit proieCts arIC colicci\ved, the project location 

decided tpoll.aid goals set vithout knoxledge of' tile condition aid 
extent of' tle rcsouice, its potelitials and Ii i tatioiis. or how tlie people 
a f''ccted byr tile project fecl and xiat they know a botIt tlcir natural 
'esoutrces. III othr cases tle assessneit is ti'ea ted as a scparate anrid 
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isolated project, concluded and reported without recference to a specific 
development program. In both inst~nces. the projects are likely to be 
misguidCd. and thus fail. 

('haihes (IS990). in d isctlssi r in formation for rural development, 
wrote: - .. rural hnvc!opnient ... [iuI ... like voyages into 
uncharted seas where direction and steering will change with new 
sounid ings . id siVIhrtinges.'- If these mISeasiureletsilS ire not cotli nu,:usl\ 
made throughout tile vo\aIe. disaster will lieinevitable. Such is the 
relationship between iCsotll'.n lndiISSCSSIllell t and rCSOuic.e developnlCt 
nmillgeelln t. 

Commonality of goals, people, and governnent. It, developi I cotuntries. 
a string ldi'ierence often exists between pastorali;ts and agriculturalists 

and gover'nlent offic'ials, including local iand regional leaders. The 
people on the iuid tend to be Surv val-oriented, while tile governmental 
leaders tend to be economically or commercially oriented. Tiese 
divereent oriciltations rie difficul to meld into a set of'mutual goals for 
which e\el"one." isvwilling to work. Scless will largely depend on how well 
the phlillners for the donor nations and tile host gove rllnlent'i understand 
the people aid colimunicilte with them, the na turiI resource base, and 
the actual relationshilp behteeni the I'arming and pastoral societies and 
their en vironinCllt. ResouirC iiuscsCssmnt cl;l provide the infornillation 
necesSiI' to Sich underiLa ndliri. 

Multiscale resource assessment. Resource assessient is a1reiterative 
process. I ach iteration p'rogreSsi\ely riClncs the maps, dilata. and 
infoirmation as progress iin development is miade and the need for 

in fornilation inrlnsilc. The first inlformation often needs only to provide 
orders of lagitu'lilde and direction of, chlange to moo! the policy, 
objective-settirig, and broad piniiIniig needs. Thiis Isfollowvcd by a lore 
detailed assessinit as the li.'for iiore refilned or locali/cd decisions 
becomes evident. 

In the rigoroIS ind sparsely settled environments of"arid and semiarid 
ra ngelands. lost nn airC b\illin neCds Met i gencralli/ed ecologicalI 
iassessllent that m11aps ccosystels at iascale of' 1:1.t).t)0 to ::200,.000. 
One of' the min l-lrpos's of,such a iassessmet is to identil' tle specific 

landscapes of high resource p1til \here more1C detailed i nve;itorN and 

issessrleri t arc needed. These Sinai Icr. high-pirioritv areas would rarely 
riced to be ialwed at a scale lieer thaI :51()00) to 1:40,0)0 in 

developiri courintries. This two-Stelp approailc i; co.yt cl''ect ive because it 
allocates flnaiciall and riIpower rCSOLrces ill proportion to r"esource 

qIra lity aid potential. It is also consistent \xit i progressive planining from 

national, to regional, to local levels. 

Program needs. In tie majority of developing nations, there are a1number 

of' reililirements f'or progressive raiMclid-resoircc assessment. Thelse 
include: instittirtions or agencies capable of' accepting accountability for 

rangeland-resource development arid produtiton; grazilrg-land policies 
arid national and regional objectives for dev,elopment and runiagemerit: 
national, regional, and local allocation of' resources illong land uses: 
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and inally, the custodial and eventuallv the more intensive mana gement
of animals and rangeland resources at the local level. The information 
needs for this progression of' actions rmtch L ICtlV that fprovidCd ats one 
progresses from tile first-look. small-scale national and regional assess
ment to tile larger-scale assessments used to plan ' nd iinplemen t local 
in aiiagenlent projects. At each step, tile l'tdaMeiinta questions should 
be: 

What inol',rmati on is needed anIL what kinds of il'Orination cal be 
used? 

and not 

What i lormation can tile technology supply? 

Assessment plannihg based oil ie litter Cl iestion resuIts Inl i l iismliCh 
between in format ion needed id thatI provided by the assessment projcct.
Furthermore, ai appro ach oricuted to wa 'dI aeqiiin g usale information 
based on realistic needs o'iien results in surlrisi iIly iuncomplica ted anrid 
highly cost-eflective initial asessnlelnts. 

, entral depositori for resource information. In su pport of' I'eSOnLlrCc
,asscssmnclt-atud-deelopmelut planing, doors an1d recipients should 
give serious consideration to the creation of atcentr'al libralrv in cach 
deCVe1lpitll' cotinrv for sto:mlee of resource il1'0rmaMtio w,,here it could be 
readily a ailale aItd pertitlcrtly protlcted. A smAll librar\ stATlnust be 
trained sO thlt the fciiit\ can be maintained and kept Up)-to dalte Is ne\\ 
information becomes r,ailatblC. Information collectCd should include 
Copies o'all el ant studies t+w colonial co'vernmiCIts and I it,'d Nations 
iCNies. dO or- e'neC\ rep]0orts and sp[ca Sttdies of nlaturall resources, 
ill\lltor"V mIs id tatbulath data. ad ',cientific studie" on rCllewablc 
natual re.oufces, .- eCpecill. on plant td\oIloIll\ aId etolg\ . -etology,. 
\waiter resources, soils, ald lItnd-uNC ciptliilit . 

Lack of this kind of librar\ in developing countries results in countless 
hotirs lost. in',dqate planing, neCdless repetition of' \,rk. aild otht 
costI deficiencies. MIci of tile ,ood work froim tile colonial dha\s is ,t
deposit in the home files of ihe fo.rier colonial ,o\cnctnet In-cotutr' 
copies of'ten haue been lost or lbsorbted into the private collectiot of an 
Cepiatriitc adisor or a eo.ntiteiit official. If not retrieved anid 
org inie/d, tile\ Ilay be lost fore e. 

Acthities in Resource .ssessment 

In its simplest tel'llis. 'esour1ce aissessiltilt is I f'ouf-pallsC task: aIcqllil'in1g 
the dtta infoim.ation. alliii.1gaMi reducing tile dta. relattinrg the dtal 
to the purposes, pcrceied i the platiing of the lssessment project. and 
later reinterpretitlu the d lta. posibl, v\[Itl acquisition l surleietla 
information. f0 nceds not percci.ed inl plai ling. 

fl'irs uCL to dc,ribe the cti,,tics that take place Mlci one makes a 
,rcsour1+ce .sl,,,,sient are St11"\C.'" "l1\ i\ ' ."* "ai1:l\ sis."iulerpre

tatioll.'" 'issesmclnl." arid "'nioitolritfl." ,sllfeV and ill\enlltories relate 
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to the dclineation of the kind, claracteristics. produclit conditionl
mapped orand valuie of' the 'esource. Results are normll liy presented ill 

tabular flo'm with or without narrative explanation. Analysis involcs 
prinarily the examination of the daut, to reduce, summari,'c. and 
tabulate -- to sort relvant from irreevant. Interpretation strives to 
explain the meaning of th information in understandable and rClevan 
ternls to draw, inf'crences l'rom the data that are relei'ailt to LqICstIolls 
planncrs ask (f tle datbiIas.: ind to point oti x hich flicts siipr)ort anid 
which nullif, certain conchlsions, tssumptiols. or ahtcrHativc dCcisiOntS. 
:or x.amplC. stlatementS land-ulSC suitahilit\f1',11 or of'Ccological potential 

are illterpr;e4ltiOInS based onl the fIctual restlS of' the rltll'Cso2rC.rey and 
analysis. Assessment is an inclusive term that covers all of the above. Blut 
more specifIcall\. assessicnt involkes making an official or'prol'essional 
valtuation thit rclates the in1ormatlion to spCcific decisions that may he 
made. This ilvollve, of altcrntivCs ihat xxillprocess secclion solve 
specified lrollcm goals arnd olbjectivCs. The assessmentor achicvC stultt! 
I'tllnCtions arc thuS carried out prir to and concurrntl ,\ith the lanning 
process. ()ncC action is initiatcd on a proect, the Same sequence is 
referred to as nllolitorillg -- a.process of assessmnlt for the purpose of 
ajliusting and inpros ing the program anId detecting unalticilated side 
effects. 

Rance resotIIC aire strve,,ed and inventoried to obtain inlforiia tion thatS 
is on ly as reliable atsis nccessa'rv or tihe stated objective,. For example, 
the emphasis of iirethods selected for tie illven1tor\ might be oin accuracv. 
Monitorilg, oil the other hand. in\ol\cs ellasitcnllts or, etimates 
llade ovcr tIlle to detect chaites or responses to rlanacel.ici1t. Silce 
seCral Ipeople" lla\ bC ixolxCd ill these cx ilitlioris, precision ofr 
repeata-ilit. of i uriellllts lll;lt he IIl'ore i porta it.,lla 


Resource Assessment in the Development Process 

Resouice assessmert is esscntial in three of the fixc phases in com pre
hensive platnning (identifed b asterisks behox, nad has an importanot role 

It,Wo:inthe rerilainig 

*preplinl~htg for rs"ource assessIlrnt 
* hIu'ration aquiittinm and ataix,,is 

platriiirg the project
hllpllclliing th.-' iploje.ct 

*iiiollitorilLg arid flolhxx-through 

Ireplanning for Resource Assessment 

For tle Iistlphtse, inlf'rIatiorr ;ucqisition involves data that are 
rclex ant to ;a).ssing the "Itiuiioin. b) perf'orining initial problem 
analysis., c) ,t l L,,Os a I ObljcCiCs, atid dI)idcntifving new 
info'rliiioil riccd',, lic latter prxides th: frIlmc ork fori the actual 
aissessnrillll proiect. 1'0l"'C,,Olr'ce aSSSSleCnlt thlCrCo'ChI'eplaillig f 
includes the orcanli/allolI. idexic of thea,,,inlhI, ald existiuc 
dathbase, plu, tle arialk,C, reqtircd Io achicxe a).b). and c). FIoliowigii 
'rIV.,0ollC conditions and options that illist he colsidecd illthis first 
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procced in thtve wan s: 

observation. ,\itlh 

Resou,ce assessmuen Itioa, I) intWi'vews and skilled 

limit"d mapping, h) arn individulu! or a toim of experts:
2) a sngll -purpose survy or ilnentorl (c.g. to tIeet riine IiI-:tagement 
or aronomni. needs o;i1%). Or 3) an lltCtUe LdICcol ,ical analysis
intlCdd to sCI'%ci1e pR Icfin Ind-uC or tchIfica !-d,'\ elp;mCnlts , IriI 

areas. 

rquentl , the hilit, t0 use illtoitllttitii and the Capacil. of tihe 
rzosvC!'IIrIIlnt and tile to re.pond to ds .],,lopunt and aa ltlcopl ll c 

'CeemmlenCd.tionlS is too limited ItisUtiI" the Collectiorlof'ophisticatCd


and hihlqy uantitived ata. In this instance. s,ma. hihi',Skilled team
 
ol experts migh'. h, strict obsrsatin aid iltclic\rItiltods, rapidly
 
develop all the in'tkmation needed fOr n0 phitnnin .
 

The single-pnrpos assessment raret meet, needs n. thethe Oft"',but 

imrriCmdiatCl\ intendCd application. Its toctiu, issuch 
 that all secondarv 
needs havel o he met h\ an entircl. separate stirscs or in\cntory. , licil 
often dluplicnacs pllart of the first. 

Te comprheniseec Otloilal Isss,,nllClt. otn the other hand Iay resl~t 
in a te ra ;r. information osverkill. and set may tkil to iake some ofthe 
detailed dCterminatiolls required or a parlicttlar rCsoutrcC use. The 
intwerated ecohii ial assessment treats all elements of the ecosystm-
climate. s cetatiti. litdI'orrls. ,Oils. s,It( V. atritnals. dCmooraphrll
social factors, ilfrasture. ,,MCgerrruerCitail or-atli,alio,l and polic".
Such a cilprChrCtsis ielaal, sis is ILulUirCd s\ l](hi itiir for "intclrate(d 
csotiu;c use-' as discissed imicl;iptcr 6. In additi,,i. the thtorotr-h 

ecological approach establishes in ,.tsiromncital stratiflcatio for 
strhscttcnt obCrsatiorm or saiipliie. lhi, increases tlicicclil and 
reducu:s the costs oAll the stipplemental irs itoriCs and a;Y"seSttellts that 
individtial projects ii, require. 

Fach if these altertatics has .tset oI ac litagc. disadsarltaes. and 
opaCftionll rCltiittelCtl that lrake one or trelotrf a best choic cinin .i. 
sittiatiot-. These dCtails ,ill he dClt sfitll inthe (leIen aid,. 

Another inipolllt;it pltaliig,decisio'n that tlst he Made earl\ illtle 
cuinsiderat itn of resot1iree assssen s ok is,. 

W 'Vltosliot0tleilt' urs t is erl\Cltfrnarnd ,,,.lsnt. 

IhiC bes.t Ils.\nl" Ills C ;si II iu,. 

'lie inid idtia, \s It,ac rti/cts ottlic host colll I itrielploVCs of 
the respol,nsibl cs illncilet tllllltistrsol a . 

This isthe best ssas it,nure haVt thte rscults t'tltcass,,,'stlt .ill be utsCd 
ari IdnC lseasthu saltic. ,iiid hit sintiflat tclholo.. and Capabilits 
tra ,icrssill bc,iclced t MtIflt.' si' thai lt pCrtirt qtClilCt 'stuldie" 
oil their ossi or \Ithtt ltt1iricl .'til icte oel 1 e\perts. Itis also thefrouIt ltei 
best s%a !,i()raill t tII uitdCrstaidi itgoftico acqluir, tite essential i itt Init t.., 

-- intidestini~ttelLIu' c'c. art too often aickirt,. 
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l:xperiec has slrxit that the ' av to train and equip t national team of 
rCsoircC a,MINsts and pl nners is 1:)r them to be day-to-day' working par
ticipants i the initial prolects. (Comprelhensx. preproject training will 
usLally be requnired. but Most important iscontinuous project work by a 
tcalll oh'latioIal counlllterpa rts. Training in resource assessment slould be 
a line item in the bidgmt. The practice of tacking on a "'training require

" illenlt to the contr;ct pCerfaI'nce11t speci]ctitsi is not an acceptable 
substit(tC. 

Information Acqui.sifion and Anal vis 

Inftorilatioll acqi,,ition and aIalv.,, involVes flling information gaps 
throuhl literalnrc searches, interviews, and surVe+s. 

Ill iniforiia t ion aeq+li-,ithi for ancela rid' deelopmcnt, it is essential 
to I'cOli/e thIt the central points of" interest are the relationships 
I ) between the kegciatiou t\cp, 'and their Cn ,ironment. 2) hetween the 

platntN ald the mimals thatI corn,,,telC them Larld ) b1,11"ec the rangelands 
atnd tIe cultix.atCd lanlds AS reL'+a.trds inearattion of feed supplies and 
poNsile ctIllict, in lrld uet. The uni.crsall prohlem , practically allont 
,atnela d,, il tile dc.lopirig nl:illl is ;ir 1iihalance between the 

rcluirCILCnHt o raine ant-imls and their food suppl.. This takes the1 r.f 
of \e lollu(or of _lintit\ 

deficicrc. otf tIe feed ,,ippl lr e resource rsc,,em houd identify 
xhich of1.altnd to (kit thCC deficienciCs arC olxcd a given 

f'rumn1 .,' l' l laick as well as a nutritional 

. deCre. M ill 
project area. In order ti 11]d,1r0t11d tile above. r'latiorshiNp,. it is 
rltcesar'\ to lIe u on a nitnllher of, pmraitcr , d.iseCussd in1toMlra'tio, 
succoeliig tpara ir;ahI'l. 

The lair.nncter, out ,\InchM ilinraioiam is ur,,uall, neudl canl ie 
groupld il three i1Major categorie,,: abitc er iroielliental ftctors. 
cultural factor,. aMid biotic '.actors. hlie tilottic c ir ricttal al'ctors 
include tol o.ralh. l',trdtOrI. Soils. CiilttC, and \ter. [lie cultural 
flictois include tIe e\r,tiir irftlrtrlcttitC aid settlements. aMid current 
lind wC. Th'- biotic lactors irluIrde tile ,eCet.ttiO. aiMr aS, and hruiraiM1s. 
AII th ese nra\ be ob,erx d. rrre i'ri red-, or Scored. \l in tee n+ted -esotiirce 

tu orlrlIcr ail to,,ss sslCllrt es 1rix ot these lfaCtOr, and 2ivC thmlr an1 
ec loiugiel intrlrctation that is rr,_aiirlrful il ite.ratied llainnin,. 

", +As one Ipp1aCllC the (teMtitl0 rlichlparaCetel's to llleiStll* 0or 
obscr and tile accurac\ prcciion xxith xhich thi,, is done. it is essential 
to I'ccouI:il, x rhat irIforriratliton is ncedCd to achiexe dLexeo+ulcent aid 

nmltr cinl1 'oals. 1 C+I t ill anlt ( )li. the IIC YR I'l III Ian1d
',I'L'OLIIec c-:n"eslr,,Inr rl'rict., ill dc.elolin rt!ions i. to ma+tke extreme 

specil'icitio, for ob cti.e. quiantitati! etnclsIrurrleint of paranrete'rs 
pti+tercned a'ter piac'ircs for intteini\C tr1ini cmenr ilr North .Airic',. In 
iiMost case,s Crel'il ,bscr iatios adi considere.:d Iudg+Ircnts hbutt the
rehttixerrnr~tcrnittrrd ,,rdrccthorr,.,tlralliee,+ iii lptareter,, v ill ltide Mc rll 

the ini'rmirtiom that cmr actuar hb rser]. 

Flspci+ill\ fo0r rlpplicitiom ilr the dc. eloping nationS, one shlt tcarCfull,, 
inteuctate tireC t t erlllet erllsillul, sstelliatic aerial reconalllli ssllice. 

Iround rbscrx atin arid intr iC1S. The guiding prin1cipC is to combine 
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these so that the expensive elements of ground measurement and travel 
are minimi/ed. This isdone by opt imizig tile use of remote sensing and 
aerial overflight. The goal should be to achieve the IowCst Cost for"ground
work consistent with realistic accuracy of data thIirough the use of 
appropriate remote-sensing teclinologv. This tcchnology may i ncldc: 
more than one Point of observation or scale of imagery (Ce.g. photos
taken at various heights) \with the larger scales used for sampling rther 
thaii coin plet covCerigC ald inuhI tiplC sy-stems, such as sa teilite imagery 
stipplemCntCd With acri.I plhotographly: and imagery taken at different 
tilmes (e.g., in different sc'sons). 

IllC!cCtiou ci e'rotind InIL alStlle1211Ill.tmethods one should recall that llost 
of the vcLCitoiial methods andi tech niquies have been designed f'rom 
rseirch applications requirin high precision LOd aC't'ra.C\v for relatively 
small areas. ('ost per of land ek not a imatter of' great concern.1uni as 
RlngC Stll\'C\s in deVClOchpiig coniltriCs do uot rCLuireC nealy1 so much 
detail or precision. Costs':iould be reduiced Iccordiigl\ . This cnlphaisi/es 
the importance of' kno\ine exactly w hatii ilorni..,tioll is iiceded and ho\ 
precise it iust 0 fii it is to be used.be to imetI. the oltieCtiCs for h 

One of the purposes of ;lssessmnt is to paini a si plifled. conmpre
hensible picture of tle lanidscape. This requiiires nLappinug. and maps 
require legends. Iliall instances, considera ble attCltion ilUist be giveii to 
developing or adapting legend systems aiid to cliaracteriing tlie variables 
Ihat can be mlppCd. ie:lilV, uiiform legend systems should be used 
throughout I .ouiitrv oi reL'ioii so that inforIilatioll is directly coimi
parable mllnlln silVeVs. In lelidcldesigns, the fIrlst and Illost important 
principle is that tihey should provide for dif'erent levels or amoniits ol 
dctail. i.e.. be hierarchical in design. The discriinuatin criteria should 
be consistllt so tilat sucCCssivCl, mnore detailed vSel"a.re2s compatible 
with the imitial. ecucrali/Cd ones..\ number o1''ut'MIonail hierairchical 
legend sStCllS havC ben developed and VidelV used around tile World. 
The second principle is. therefore, select f'rom existiing legCnds alid adapt 
to local coiid itions: do0 not \VstC ti ue aiid confl'ise lie issic by ieinieiting 
the wheel. 

E'valuation of Abiotic Flcments 

ThU elemieiits iiiCltidCd inder the abiotic environment are so inlertwined 
ceo ogicailly that the. nluist be intcrprctcd isparts oftlhe v hole ecosystem. 

Climate. ('limate is basic becauls5 of its siLcmi fleaniice in vegetation and soil 
development and product ivity, and in determiiimg cropping potential. 
The climate is most easily charaetcried fromi records of tile World 
Meteoroloical'a OrLani/;tion and Crom national records where available. 
The biggest deficiencies are usuill in the IligthIi and conIsistenC of' tile 
record and tile poor distribution o weather stations, prirtiCUlarly ili the 
a rid reions. Il maii y cases a CailebC pltil ecologist caI.n suppleniCnt the 
record with tisef'ul inflerences from tile vegetation amid soils. Interpre
ta iolls should cimphasi/e thresholds affecting vCgetation growth. aniiial 
performnaliiC. rind sotinil lind-use practices, and ile variabiliity to be ex
pected, pa rticulaIrl' The characteristics of' droughLfor rainl'a Ill. should 
receive detailed analysis. 
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Water. File distribution and availability of water is important because of 
its impact on how animals and humans use the land. Water should be 
inventoried in terms of"surface flow and impoundments, marshes, seeps 
and springs, and seasonal availability. Location of wells, promising 
locations of ground water, and estimates of potential yield and quahlty 
are also important to planners. 

Landfoirm and relief. Mipping and charicteri/ation oflandform and relief 
are important beca use of their influence on soil stability and on land-use
and graiing-management decisions. In many instances relationships 

between specific \ getation and soil types and certain landforrns are very 
close. This knowledge is particularly useful in mapping both soils and 
vegeta.t.on and in inaking ecological interpretations of vegetational 
responses to management. As a minimum, macrorelief and landform 
should be mapped and characteri/ed long with tle vegetation. The 
Australian Lands Systems approach has coisiderabie merit in tills 
connection. 

Soils. An integrated ecological l.ssessment is not complete withlout some 
level of soils assessment. This is usually, however, the most costly part of 
the entire resource assessment if it is done according to any of the 
international classification schemes. As long as mapping intensity and 
classification detail match the information needs. use of an established 
classification scheme is usually the best option. It is equall: feasible, 
however, to map \egetation-landform syste Is and then tabuatC the 
relative proportions and kinds of soil Pt; allv associa ted with each of 
these systems. A third possibility is to map selected soil charcteristics, 
such as surfaice texture a nd stoniness, detth, permeaibility, and fertility, 
which are pa rticuLayl relevaIlt to p lnt growth, erodibility, and resource 
Use. 

Evaluation of tle Biotic Elements 

The main biotic elements are vegetation. animals (domestic and wild). 
and humaht society. The latter is so important and coin plex that it could 
be treated as a urIiquie ca tegorv parallel with the abiotic and biotic factors. 
However, as an element that interacts with arnd affects a rnimals and 
vegetation, it is here included wi ihthe biotic elements. 

Rangeland areas. inrcudiing tile gra/cablC woodlands and forests, 
provide food and habitats for both domestic and wild animals. l)e
pending on the eilhasis dcsircd, a ranigelarid area May be evaluated 
specifically for its potentials and limitations as a habitat for certain 
species of'wild aninials or birds or for sheep, goats, cattle, ca ilel;, or 
horses. When it is possible. evaluate the area for at least tie most 
important atinials that dt or realistically could, use the area. a rangeItn 
project tihe Crlr phasis would USLaL'V be a1 assess of domestic0en1t 
livestock and big galric linirals. 

Vegetation. On the veCetationi side, the purpose of inventorv and 

assessnient is to chiaracteri/e a rid ma P tile landscape in terms of the plant 
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conlLInties that occupy certain sites. A site is uln.LIqu ofa kind 

landscap , a particular 
 combination of macro- alild inicrocliniate,
 
landforn, soil. and biotic conditons tlhal c1 iefund repcated 
acrors 
larger landscapes. These elvironnentalv UnIq tie sites canl be groliped

together, "ad desc,'ihed. accor-ding to similarities i veCgetation.

prodneCt isit', and usualIly5' in responses to the activities of man and
 
animals. 1hc \egetation. especiali, when it is interpreted in relation to
 
cfin1 ate, landlorni 
and associated soils, becoiMCs one of the recoeniable
 
indices of'a site. Because essentially the same factors are operating in the
 
determination of an ecological site as ih,
soil florm'ation. a site as delined 
above will Ifreq uently also be represented bi a definable set of' soil taa
 
and types. Sites are mappl+fable units of' t' landscale hasM ap-plicability
 
to land-use and rcsoti rce-i illpro% emeIIaIlld-IIILIaa
IlgeiiCiit striteeies. 

The goal ofa veeetatioll invlitor is t CIlirlCteli/e aLIndMillp c.oss tells

and ecogica ',;ik .qs ., c,. i. ,c;'s.; thL ',1adscafpc :,
O that 
similarities and differences in land lroductivity and potential are more
 
readily understood b\ p,lanners and iuaniaers. lie veectation that is
 
characteristic of each site should be dcscribled in tcrANs of conmmunity

structure and site indicator vialucs. When compiled. these types of datil
 
permit interpretat[i of' the \eC,etatimn In relation to its utilits'or
% ra.'ine 
or browsing and other land uses. as \scll as ecological Lanozditiol.
 
Ref'erence ares should be established so that changes may be assessed
 
dtiring and af'ter tile f)uOeeC. All too often species arC listed ilalphabetical

order, or some other ecologically incaiinuless \ai, '.peciallv for \eeC
tational values. reference areis should Cestablished so that chances itas
 
be assessed durilg and after the pro.iect
 

From this kind of'ecologcil characteri/atim of tilelaidscape, it iiiiv be 
concluded that there are many kinds of' related \c-ctational obseratlons 
and nmeasurenents that 111a.lieafppropriate Itnake, dlepending on1 iieed 
and the scale or intetsiG, of' eumiatioul. Ilhcse nias include thef'ollowivng: 

* PlIIntIgl'o\wth 'ornls, species conipoSitioll. dld plant 'CoIllllltlllit\ 
structure (vertical layeringl. In the tropical areas, emphasis
should be gis\ C to fodder shrubs and small trees tint 1nav Ibe[in
portaat either to som11e anills, Or dti'lll So:lie time of' tile ear. 
Data oil tilese chlaractel'islics plosid I pitInorlma1l of' the Cc
1atin thlt Calnbe indicatie o tle gcncral pattern of'use and ulill
acenenil. including the animal SIseciCs that \soulM hC Siti.lble.
 

a T.\ pical seasonil decloptmcnt of- cros tnmlid illmtlit\ palterlls illO 
the vegetation -- imncldieu siHmmli'icml dif''er-Cnces amlllome Shrubs. 
grasSes. and I'orbs. Wili kno, ledge of thsCc p.ittCri,, it is possible
to deline tie cLritical and optimull periods, for animal producJom
and the 1 the secetation and totimes MhCn sill b-e uder Stress, 

evolve la1lniag.ellt Ippftochles.
 

O Vegetatioll prodtlis it\ imdics ortit'Illellrlcllets. These t pes of 
datai 'ellCCt the geCmr'il qUILIst+ of' the eniisiouinent, pi'oside an11
initial estillatc of' Sockimg rate. and InLs succeCst the illltensit\ of 
imanagemeiit that can Ibecconloniicall\ justified. 
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* 	 Ecelogical succession and clima\ as suggsted by indications of 
stahilitv. advancing succession (%egcgtational change over time), 
or deterioration. While ,onditions and trends in Illially developing 
COlntreiS lly 1ot he easil\ dCetrnCd, manln other indicatois of the 
health of the cgetation are a ailable. These ohservations are ex
trCmel hiclph't ' il idCntil'g problem areas, ' hen special meas
lrS ilam be licedd. 

Observations or neaiuremcnts should also include fealuttres related to 
vegetation use hy drnesltic arnd wild anlals arnd h' humans. These 
include: 

* 	 (icographic distribution of'graing intensity or forage use il ela
tion to sca on or time of ear ,i principal species. These types of 
data are Cspceiall.\ usCfl' I'or assessing stocking rates, graiing pat
terns, aid animal responses, arid for ideiti'yirg prol'ler areas. 

* 	 Amount ofresidue rCmaining in relation to ecologically allo\w"ablc 
IllinilUllms. RAipid dCcom1positiOll, trarlspOl't y ilnScts, !rid other 
losses iia ' rcduce the \aluc of this inde\ in the tropics. Nevertlie
less. \\ hell associ.rCd \t h grOlnd cover it is .| measure oflcondi
tions irucicing rainfall infiltration and c'apotranspiration. 

* 	 Species that receive horaricst and lightest use, show specific animal 
prelerences. aid tolerate gra/ing. where possible to deterrirr. 
liese t.,pcs of datlalllst gcrierall he left for intensive studies 

cal id out o. Cr se\,eral eawor.s, Still. gecrral surVey observations 
can be Ulful in higllighting InajOr dilfrCnces. 

a8 	 Estent and itipact of fire as an ecological or management factor: 
donlinant season id c\,.ter ol'urrtig. What is \\anrtcd here is in
formation that can iassist indeteriiniige ho\ Ire has bCn Lsed to 
rco;ilkc particular probleims and with wltat effect. This back
gro rind can i'\ idC guidance in fol'nulating impr\oved use of fire. 

* 	 1Use of \cgCt'atio for Iel, speciCs used. and irClative allounts or 
apparent ccokiical iilpact fIfuCl hIar\ est. IlIOW to provide needed 
fuel wvithoM in many dryt environmentl, datige is a big probleri 
regions. K itowlcd gc of local practices and clfects is nlecssarv in 
order to design solutions to the problerm. 

These Ire most of theIblasic facts that ire desirahle or cs,,critial to know 
abotl the %Ict-I:itioi BeI ld this. ill the al'.lasis and assesstent phases 
a qualified range ecologist should be called upon to make intcrpretations 
of consistent '.etoti-tdlkr-,oil relationships, ecological potert
tial. Cll"I1t eLolohical Colndition (ralc conditiorl. successiOal stability 
and trends, rllge an d 'CeCtation ,Uitabilitv for diflcrent species of 
anllirials. illpact l" b iliu aid fuel ia.I Jcsl onl sustained resource 

I' ILnctivit\, possiblC riahibilit,,tim s!rutegies. and land-use suitabilitv. 

I)omestic and wsild animals. )omestic and !"!anials. as discussed in 
chapter 3, \ar. sigrlificartlv amorg and \\ihin species as to their food 
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requirements and preferences, their responses to environmental
 
conditions, their managmrient requirements. etc. They also may be
 
strongly competitive under some circumstances. Where sevcral species
 
and breeds occupy an area, as case in Africa, reliable
is commonly tile 

information or. these populations is necessary in order to develop a
 
program appropriate to the animal resource.
 

In assessinu animal populations it is essential to relate them to their 
habitats and the area they occupy'. Range project boundaries should. 
when possible,encompass igiration movements. The types of data that 
should be soight spccificall. on domestic animals inclide: species. 
breeds. nullhers, anid dist rihut ion. These are essen tially census data that 
arc basic to undcrs!andiU the magn ituide I1d character of the livestock 
population: whereas. performance and production elements and indices 
require information onl the slructt, re (age and sex) ol'the herds or flocks, 
rates of reproduction,ii mortalit. and probahle caISeS, adtaptation, 
ofltake percentages. \weight and age at tinic of marketing. observable 
condition of the animals at \arioLus times of the \Car, and milk yields. 

The Main items of, interest are breeding, \ eannilt,. and fceding practices. 
Additionally. s\stiemls of herding, enclosures, and la'idlinc, techniques 
thail mly aflect productivit and ra.ige-use p.lCeri,;S should be described. 
Information oinSOle If. the items ilia\ also be cathered when assessing 
human resources. Such data hear directly on the possibilities for 
illpro%elliellls. So their imllpoltallCC Canno1llt bWoverStressed.1

Sur c\xs of natural resources seldom intlude inl'orlation on aninlal 
diseases. 1lo exci, inasmluch isdiseases arc closel,' associatCd with 
aninal nutrition, ianagemient. handlinll. itigraloII, and other flictors 
otllthc elvironlenl. assesslent o diseases at tihe Same tine \wuld iipp'.r 
to be ad alIZtaeLous. Which di.,eass to i:ssess shoild be deterinined by 
their current anId potential ilportalnce. and lil' practicality olprexention 
or' Iratlent. 

Illassessinents of wild gra\/ind aimals. cssenially the milnc kind of 
cni\tironnlenlal iiilOrmnation is needed as for domestic livestock. This 
aipplies parlicuilarl\ to( climate, vecetatito. and w\aler. The iniin 
differences a.ireassiciaelid with the i'tcthat wild animals ire free-ranging 
rather thlln fenced or herded. Big caline animals, for e\ample. colniinloily 
ha\c 'axtored habitats that mce their particular r'<.liirelenls for food, 
\;ater. alnd proiection fr'ol 111anllor. predators. The specific habitats mnav 
chance durn, the car.aInd in the tropics olten ill\xile migration 
bct\\een dr\ and \wet saso's. Dispersal of(ildlifc froml their hoein range 
occurs ;cgularl aind hits no0 parallel ill doLCstic stock. 

Therefore. ralne-i',urce asseSs tll:it include ildiifC should civentClltS \\ 
addiional alten0ion to habitat dscripion. Isit mighlt ha\c parlicular 
relea\;lnce to the anilmal specieS occupying the are. Diet preferences aIlnd 
adequatie coer need particula.rly to bc taken into account. For example. 
interspersion of dileri-cit vegetation types ila hi\C little effect o tihe 
carly ing capacilt for domestic stock. For x\ildll'C. howe\xcr., lie increased 
edges of interspersing t I)pes such Iscraisslknds. forest. '.d bush are likely 
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to strongl! ifluence the carrIvticg capICity due to tile shelter provided 
ae'inst \Ca.ther. insects and pred1or'S. and tile groater di\ersitV of food. 

dirille tsor ,do stock. if'Mornlitln 
needed on the useC of 'raI'ztiC 1nd its CIlcts on ratn.eC condition and 

.~t.Ltion trtid.,, adI (M'here possibIc) oil the ph\sical condition of the 
animials th,i,' ,,. their ricS ofl rucprIodUctiont. and niortalitv'. Wild 
gamle, ,sp'clsc' 1W\ Clilclltl;.ite ooic 

A" \',Jil .sses'llien ,0 mstic 1ood is 

+oil plant species of oil cer-tailn iels 
that ma, be a'.iltiialc it times ol the 'car '. henciomestic stock ale not 
lIrCseiC 11.l'hC, difl'lrencC, could I'. c :iiu fi/,cantl ctiSCItcUlCC, lld 
should e taken into aIccounlt on resourc SLtrv\C\,. ()hbscrattilon onl the 

, cshln the nay beeectationbe 
host cils, Li mlucd. dulrin, parts of' the war that arc critical in the lifC 

c'\.C ofl the illillal,. and \\ len collipcttilioll thee1111011g,'riols Sl1c' c s 
at its peak. AnothCr conside..'ration is, thit the 'ood preferences ot sonic 
specics nia\ ake them usefu'fl fr control 0f crtii t\ pC of blIuSh. 

de,,ree olf u,, is ,.'ciafl iportant at tin'. 

Wildlife asscs,,,ilcnt ['or ruiprLtsI',. b,,idc, p1,rovidiing the inf'otIlation_ 
essentIIaIl to understadcl habitt, MsLIso pro',. idetain daI Onlt111 
aimilial population iII order to makc mai 11llmt possile. Fhie kinrd of 
tnlo'rnI'natImi nCCdcd the follo'.0%include, 6li: 

l)nSit'.. tWt', 1nliomnass. ttlation 
enl.'.d'. fIcIC Thil Mlee .LIIcs Cllviromi

0 inl of nuhber, or aid popul' 
po e. are dd off'. 

me:ntal qLalit a.Ind. ., ieun colnibined \\fith nicasures of, the \euc
tition illd the aIbiotic ell ilrollnlcllts. pelmit1 estimates ol poten
tial 'roducti. it\. 

Stltc+t,.iI' oflic nop+ulation ill terms ol'uc aiid eC.Wheln these arc 
combined \\fithIi forma tuon oil hirt h rates aid,. irtalit'., matilie 
bCli'., lee.. fCA-g)aMNItlttI,\, nIIItutiI1II0otls). id dcn'sit\ 
i-clati'.c t CstimitCI c.rr'.,ing capacit. accurate protjections Cati 
be madc of' the likcl\ polpulation cliigcS. It is ,tlso lossiblC to 
I''COtln ClLd iital ,imeliiclit p acIt i' suchl a.s, sClcti\c hlutitin1 or 
protection lin oIdCr to Ld.juIlt the p+opqtliltion to the dCsirCd 
comlpoition and Ic\e for Optinlitignl, roducltiit\ Ofr I'ulfilling 
other ob+ject'. c, such a' toltulli. ",; r'olP, li.1nh1tiri1. 

* 	 las,,ClitIc .tudies. Ill mit\ cas, tlstdie, theft permit ncasrmeCCnts 
oh t',' ill pIosd to JCtuil Counts, lll i be ill thait is neces
sat'.. fhew. m,'. colsist ofl f'Ccil coults. tlack counts, call counts. 
etc.. or actual ulltliniicr 'otsllt, ill limiICd but plrcciscl dCIned areal,,.Cis 
or plaC s. Il each ,,itu itoi v'.iatt is critical is that the spCcif'ic 
coilit, cnill he dIC rep,..'itcl\ in the ,unC place. In 1hat '.,a' 
baIS.litiC studies in ect ml,ke posl ilc s\steniittic ilollitorirgi of 
110ti1.u1tioii chauigC,. F-or this reCai',son the initial iscsmcnts should 
indicate' hCrC 1nd \ fit kind,, ofblsimuClen studiCs shotild he lade. 

ol peoplc. t 
conid'lerlble comitrol oli,,lsting.Tlhis, preullill" slppoct ollocal 

people. and little 1' .npolchiiin. I big Ipoblemhn in linnl\ priit', of 
.\fricl and other prits, of"the \.rld. lh iue of Iocil s.Uplpolit iS 
critical lnmd sholild he gi'.Cn high p1riortit\ in all\ aslslssn.%t of 

* 	 Attitudcs focal \Vildli'C Ili CillgdtCeMlids lpol 
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wildlifb devchopmnit. [For thi. the wildlife specialist should 
cornliie forces %%ith t1w soclil scienlist conccrned wi lh cal ill ing 
tile humn.n resoiurces. 

Tile actual methods for making tile assessment ac c1 i discussed here, 
because the methods would vary greatly aCcordine to the objeclives 
pursued,Lhe facii tics and tin e ai lablC tc. Instcad, the intcrestcd 
reader is referred to RilnCy's ( 19'2) Studv ai Mna.1cilntNIa of"LaIrge 
NiMa mmalIs and, Conant ct al. (1983). The R,'source In vcnt, rv and 
Baseline Study Methods for Developing Countries. prepared for the U.S. 
Natioaial Park Service. 

H-uman resources. All resouit rcc assessient Is nlt inmatelV concerned vi Ii 
ianaginrg ecosystems. In this context the assessment of tle peoplc of the 
ra ngclanrids takes on a particular relevance, as they are at the same tiriie 
the principal actors and tile ones acted upon ii liet rangela nd drania. As 
has been stressed ill the preceding chlapter. this critical parl of tile 
Ccosysterii has usually rcCivCd lii ninal at tent io in 'aice projects. 

The crux of'the matter is that mcanirngful coriirtiicalioni and interaction 
must be estabNlished between coverliielit officials, project stal'I, and 
other relevant entities, and the pastoralists in order that acceptable ways 
for imnprox ing resource mariaucement cal ihe identified and applied. It is 
tle respoirsibhility of the assessrnen t lpiasC 01' tIe procCt to collect arid 
synitliesiie inl'ormatiori about the raInceland people anrd the prohlerns that
affect themlin order to encourage pastorlist participation. Lori-tern 
success wiildepend on conrtiriuirig dialogue. rutial understanding, arid 
coniderice. along withIiIdenthI stud is amrid rrjct ronitoring as 
discussed in chapter 2. 

Central to tudCrstanding rriMgelard pCople is an apprecialiol of their 
"'ideal' and their "'real'"behavior. The ideal relates to their goals and 
deep-seated attitude., It can be understood liy get tinrig to klnow ti eii v"ell 
and through ca rfC'lly designed questioi nnaires. 1nderstandir.g real 
behavior reqirc.- close ohsemrx ation. 

Also ol'very general inportarlcC is idCn ti fla Ioi ol'tlie IrccivCd needs o1' 
the pastoralists. These iiav not co 'responid to tle needs as iigh be 
perceived bi onutstdcrs %kio riiav hawe quilt dieIcri r objecti\C in rird. 
Fur'ther. itiportanit lecixed reeds of" tl astoralists rr;iet often sem 
to fall outside thi' concerns of the projecl is coiccixed. I:or example. 
concern for hCalth riilit be iigh but rot he incilrded in a projcct. Still it is 
clear Ilhal health is an iriiporllit aspccl cl' the htlar comphonre t of' tle 
ccosvslcl. It is tiriic to ,ive more tllitiori to deli ni ng tile needs of the 
rieople involxed and to taking them into account \hen defining the set,pc
of the project. 0n)ki iniltt x,,av cart project succes'i be properly judged 
against tile reali t, o t[lie peopl]e inxolvCd. 

)Celnirtiori of' the gCoglraphical area ol'a project ill terls of thre people xho 
Ira" be ai'l'ected and \kho are likel to interact is essential. This Uco
graphic;l ideh.tilicatior oh1"peoplc ',xvio are alread somc,, ht linked 
sinplipiCs corrinirnirications and tlie working out o' an ac,.cptable 
program, and gencral, increase.s the degree of concerted el'fort that call 
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be achieved. Definition of the geographical boundary in these terms also 
makes it easier to assess the direct effects of the project inside the project 
areas, and the indirect effects outside the boundaries. 

What happens locally will largely be determined by the population of that 
area. For that reason it is necessary to know the population charac
teristics that have been shown to be critical in the dynamics of range 
people. These are identified and discussed briefly below: 

• 	 Major ethnic groups and subgroups, and society rankings of these 
groups. Data on groups and their characteristics can be used to 
facilitate communications, to understand how production is 
carried out. and to understand the relationships and 
interdependen,:ics that are important in the functioning of the 
society. Through such categorization it is easier to identify and 
deal with differences in prod uction systcms. trading practices, 
diet, degree of dependence on livestock, and other characteristics 
that may be associated with t11e various groupings. 

* 	 Major social instituti,.,ns. Of these the most important is the 
houselold or family grouping, which may vary substanti:,,ly in 
size. composition, and organi/ation. Ihese variables and others 
affect the functioning and viability of' the unit. Organizational 
aspects that are pa,'ticUIa rly important are: Who isthe head of the 
family or household: how is the unit organized lbr production and 
how are decisions made within the general context of household 
organization. Assessment of labor supply and other factor; that 
affect viability may be identified ard evaltLatCd withini the context 
of the household. 

• 	 Land tentire. Public commix1t nity and private ownership may all be 
important in some parts of Africa. Land may be public but wells 
and other water developments may belong to the people who 
developed them. l)ifferent catecories and levels of control may 
interfere with i new priceduores that do not take into account 
traditional practices. Establishlent of group ranches, for 
example, may reqiire different procedures for decision-making 
than what \rs practiced in the past. (iranting of land title for 
private ranches may interfere with cosLt omary stock movemcnt. It 
is thcreforc necessary to deflnC and evaluate land tentre in its 
various frms. Fu1rther, the apparent deficiencies in land tenriiie 
need to be corrected with care and onilv a ftcr a great deal of 
commtinitv deliberation and inl'ormal traininge. 

* 	 Proper5t rights and rules of' inheritance. These may have a strong 
beain ilon v'ariotis acti'ities. including plroduction. :or exanmplc. 
in some societies cattle may belong to the men while tilemilk 
belongs to the wyomen. An,,change. stich isinricreased emphasis on 
beef' production. could create conflict tin less the coinselCn :-es 
were well understood and accepted ly all concerned. For this 
reason it is necessarv to know who owns what and who has rigehts 
in a giveil situation. 
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0 Major units of cooperation and control. These units may include a 
variety of groupings that exercise cooperation and control in a 
rather broad way. Clan groups. age sets (e.g., elders), voluntary
associations, and cooperatives are examples. Practically, they 
constitute tht: large units of Corniliiln niCltioll ind in varliOlS ways 
link smaller units. 

* 	 The legal system and the ad.judicatiol process. These are 
concerned with particular types of pulblIc decisions that establish 
the general norms of behavior. They may viry considerably lrom 
place to place. It can be helpf'ui to know how they operate 
specifically in each project area. 

O 	 Generation ol'support for the social system. This may not be easy 
to ideutify, but it can be highiy important I1 trying to secure and 
maintain stIpport for tile work of' a project. 

• 	 Major social services. Or1 a national levc, it is easy to find 
information on what main social services (health, education, 
marketing, etc.) are available for the country. In a project area, 
however, specific rid more detai led infOrmaltion would usually be 
needed. 

* 	 I)istinctive cultural practicCs. Many practices peculiar to varitous 
groups lay have a direct bearing on prod , tion. behavior, and 
cotmmutnicaltion. They may' o'tlen illclu.i: prlctices aIssocilted with 
religion such as sacred da-Ns ard ceremonies. and dietary 
prefecrenices anrd m hoos. 

In addition to the abhove. soll specific types of inlformatio, oi aninal 
and gr'azing management must be secured directly I'lor the people. Such 
inl'orination may include: their perceptions ol' the ra ngc resource, valutes 
of' range plants, the !ole of" fire, ad descriptions and explanations of 
herdin, breediog. a.nd weaninig practices: grouping of inirlIs by
species, routes I'ollowed, limitations on, or control of'. ainal numbers: 
how animals are exploited -- milked, eaten, sold. etc.: arid how arid by 
whom the decisions re MilcregLrding tile above. If hiesc practices have 
changed. whiy' I il'ormtioll on Use of arid ;attit'ides towalrd Wildlife 
should Also be at hered. 

Two of' the maljor catastrophes tll t fct rilanChd people ,liC drought 
and epidemic Miril diseaises. It would Ile iliportant to know the 
f'rq uerIcMa iil sevCerly \il wiich these events occur. what responses ar'e 
talken (if arv) tt) reduce tile iimpacts, and what else should be done 
according to the pastoralists. 

ilnformation on tire above miay well influence the oricrtatiom of, the 
project ind coLd especially help to identif'y areas wbe re el'f'cctive 
beginnings could be made oni iniproving animIal perforia rice and 
raigel id prodtiUCtivitv. 
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E'alualtiori of InstitUtional Frameworks 

Effective execution and continuity of the pro*ject are highly dependent on 
ai institutional Iramework that can support those activities. Project 
objectives. design. and scope therefore need to take institutional capacity 
and requirements iii to accou(lt. Indeed, major emphasis may need to be 
on buildi ng the necessary institutional framework, bcl*ore signiflcant 
lield activities can be undertaken. 

In the assessment of ins itutions relative to ra igclanid developient, the 
critical objective is to determtine how adequate the present structunrc is for 
conducting range actix itics a rd to identify specific deficiencies and needs 
so that these may be taken into ICCOuntiI in project planning. l:ot1f ma.jor 

ispctsthat usuall) riced to bc assessed are: 

Policy and regiulations. Vcr\ oftn govellelli1ts (donot have clear policies 
that C.orl1mith m to a diiei (ICi1ite alnd ContliiiluouS cOlirSe of action relative to 
raingl!:ands. Similar', iregulations ia iot be idCLUailte to periiit all 

cffectyive progranli. It is therefore essenltial to doL'itileilt irelvant cinurrelt 
policis aid Irgtulltiori., includilng those havillg to do witlh such i'Clkited 
miiatters as forcstry, "oil coliservIton1. aini1malll iushaiidfV, lind tInUle, 
aid \watcr developniolti. 

Organizational structure arnd fllnctions. Vriots 'agencies Iliay have pii'il 
responsibility f'or certain aspects related to raigelands. Not inu.sually', 
for exa in pIe. these incluide agencies for watlr de'Cloprun l, 'orcstrv, 
general rural eCtvelolpmnlcit, others. \Vcn leach agericy' treals a part ofnlld 

le ralle ecosystem. their efficiency is Iikcl, to be limited beca use 

finlancial id humLIan 'esourc are rare'y ad equatc fOr such spllintering of 
functions. It I.essential to idcnltify tot oIll,tlre oni-ai/atioal inits 
responsible ierth \various ecos ste:,l colipontrcns, but also thre ways in 

hich coordii na[tion i.,soti,,t. andit,s effectixeriess. Relationships \with 
planning ullits shouild IeclCarl\ dincdl. isshould stal'fing ind budgct. 
Functionial riationships betcceii goxerminenlt igcrcics a id relc\int 

glohipitlgs or oigalri/ations ifrIsl10i1il iCoplC. 1nd with IocIl 
LToVerrllllllt units, should be described. Ill short. institttionil assessment 
should proxide hinlrriatioi needed to inidiciic the i\xsin \whichthe 
curtl'll ol'ariia;tiori neecds, to be changedct or strenlgthened't. alrid to prov'ide 

a basis for setting tip i iie aenC ,with aithorilx appropri;le to its 
responsibilitics. 

Res.arch alnd texleisioni. l.pcs o1 irCCllCh that11 have. hK..done or are 
bein carried sh in broad ICrim, for iericulttLire inutll ildbie dCscribCd 
general. Ra11ngC rCaCrch aMnd iesC'irch ill closel,, relatCd fields should be 
detailed to penirit Cx iltialioms is to rClexaicC aid aiclqtiacy. 
Addition~illx,. irift-l1iriaioi on ir'cearch f'acilities arid ax ailablc staff is 
nccded to esinatiling ort ull] rallgfacililtalc ile opOll ti IOr Cxpainding 
studies. ()reainiailioal details alfcciin it0rl It ol and exeitioln of 
irCsearch progra s hould be described. 

,\ssessit of scrxIccs be sintilkirthecxternsion ill;i\ illll lines. 

AdditionallV. :idCquljICx of i'schcll ilfotrrlltion arid link ies to 
extellsioll should be assese ait Conll'aillts in larnriissioli aidLt 
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application of inl'ormation to iolCntiall LISeIS identified. Particular 
attention sio uld be gi veii to definin, areas of"actise participation of the 
pastoral people ill extension activities aid to evidence of various 
cxtensioli practices, including demonstrations. The relationships and 
efTects of credit, tnmkets, trnMsportattiot. ind,1Cconliiunication. Otherl 
fictors alflfeuctnig Ctension proerai2 s should be identified acndecri',bed 
\lclever possiblc.
 

Education anid training. Aii,, rangC p rograinlrequiri'es stlffledtlcated aiLI 
trained to carr'\ out a diversil\ of tasks. The assessment phase therelore 
should describ-,e cistiiic facilities and programils that could contribute to 
the preparation of people to ssork in ralgue programills aid Ie level and 
in1ianitade o1 the conltributiotn. Qualit\ olfcducition and training should 
'ccie\c close attention. With these \Ipcs of1data, reasonable judgments 

can be made about illuro\ ing el'fcctiscncss. 

E\ aluatioii of Inf'raIstructurC -- Insttititioi1ul Iflenllts 

\aluatioll of' r'sotli'e LIse. ,sIc\Clolllilt. and managcement is also 
necded. and should cocir traitional and nontraditional lind use. 
I ld-Litc studiCS shIoi!d consider particularly\ those uses and 
des clopcllents that ha\C eadirct hering oil riMIChlds. These include 
sCtCtlmClt. aricul tural croppine infratstrueture for transportation, 
lis estock 'ii,,lhinii. and iliarketing ind tridc. ()tlher uses include potential 
croplandm;iicas: \\ood. charcoal, and o)ther plant materials: minerals and 
Cr' : ;ilcltco[ical sites: anld tOu'lliaL i'ec'eatioi. The assessiclIt 

ilutit cosr the Iiolit\ of thCsC items bCforC it Will he aidlluiitu to 
slpploit inte'ratld rCoul'CC pIlniig. 

It is also iniportint tokin\ the sie tHlribal
o'f ind olheCr important 
groups,, adILof'the g einent I'cardilt ura/ill-llid tenire and the Ise 
of f'oralcC and \athr illrallc'ind arcas. lFxistin g or potential conllitis 
bctseci tribal interests aind cosm-1l1ienl itintersts arc also important to 
knos atout. The orcai/ttlol of,cos'rilnit ministries for controlling 
and guidiig the des lCotuntndI anaC';iu tof' rail1lands ne'eds to Ile1 i 


lestigattdocumnted. The ai,,stieint proect should in allthese areas so 

that related iieeds calil the dcscloplent plan.be addiescd in 

lIanning helProject 

Project pinniig ilus sc's the analtical selection of" iltieriatie actions 
that Will t cses ideintilcd probleiis and achlie\e the coalsI'ni)\C IC 
and oibc'tisc set doss inthe resourcC-a',cssillell-preplailtIling phase. 
The selCcted actioii a'e tIhen schldulCd illial ttothi-Ios igsquecnce"ai.lid 
the logistics id otpertiottil dtcils of' the pl- ctt ssikcd oui. 1Iis 
is,,LICd 11the otse1,Ct ihit tile aisSCiclCtls des eloped ill Il1C if1oriu
tioin-aeisiiti .n-aind-aiinal\ sis p~haise s L11 has e prt0\ ided aill the licce'ssars 

and reoUle-oiss", , 
plaiiling, detals\\scrtc sscll liaindleCl. ti,"dta ssill ia\ be1 spccilfIill\ 
'elicd to InticipitCd qlUCStioits illd dect.ision,. [Ie planing p ssiii 

1l'ict, ilit iu, for pliiti. If' litetni

neairl\ahss a'i tossecm.'r if,'\es ads. dtcnili iil'i-rillilion iceds i' tditionail 
anal\ ses and intempretatiolis that are crcial to tional dciions aibotI 

protct 'Itciits,. ohs iloop back to the iftor-Ibis ohsiousl\ its 
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mation-acqunisition-a nd-a nalysis activities, which is the primary reason 
why continuity of personnel between assessment and project planning is 
essential. 

Implementing the Projecd 

If tne analytical and decision processes were rigorously 'arried out, 
altalin in nt of goals and objectives in a project Shotuld be possible.

lov evz planning and implementation are seldon, ifever perfect, and 
adjustments i,,plan or fine-tuning of certain actions are practlclly
alway s needed. This need p lus the inierrelationships among different 
projects in a t,"d development plan and the likelihood of tinanuticipated
side effects oi project actions make continuous assessment of tile 
resource, o1 Iiti man factors, and of tile iin plementlat ion results 
imperative. Thus, the final function in the development-planining
and-implementalion procesS -- monitoring -- actually starts during the 
implementation phase. 

.Monitoring and Follos,-tlirugh 

Monitoring brings the data-acquisition-and-analysis functions back into 
play but with a differen t t hrust. |ere t lie proieCted accoI plish[merit
schedtiules, action-restIt re!:itionships, resources. people. aninmals, 
economy, infrastructure, and costs are individuall and collectively
inoiiitored to dLtermine: if the changes that take place are noving toward 
worthwhile gols at acceptable ratc:, if ally iitilcipaLd and adverse 
SidC CfTcts Ore ,esultiine froi the action progran. and if a smooth 
transition V:,taking place into the next phase of the development or 
management program. These determinations ma, iJvolve gathering data 
on vegetation composition, prod uctivity, Vigor, and rcesidue after 
grazing: on animal pcrfom:'ulce, gains, progcmy, condition, and 
offtake: aid on soil conditions rilated Io stiability and crosion. lii order to 
do the monitoring effectively for miaiv of tlese itermn, reference areas 
should have been cstablished early in tile coirsC o1' lie project. 

In the follow-ti rotigi . phase, appropriate action is taken on these 
findings to redirect or finie-tci ne tile imIpleiiin ltloll for greater 
achievement. 

Ensuring Use of Assessment Results 

One of the major concerns of donors is thal many resource-assessnent 
projects have not been used to the extent anticipated. SOlletillres riot at1 
all. Following are some measures that cani be taken to ensure successful 
use of assessment information: 

* Provide for aclecalltae training and involhyement of nationals in t! e 
assessment proiect; budget, at tile outset, for their con tiil tia lion 
lhrough tile full ctelopiiiCn t project. 

* Provide for one or nore of the foreign experts involved in the 

assessment to continue with the project. This will ftacilitate 
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information flowing between the resource assessment and the 
planning and implementation of development projects. 

* 	 Ensure that the resource-assessment staf monitor planning needs 
and are available to prepare supplemental interpretations to meet 
unanticipated information needs. 

" 	 Perfo0rmin the monitoring assessments, including social benefits, 
starting v, ith implementation and continuing throughout the life 
of the development project so that problems can be anticipated 
alid idj ustments can be qtuickly inade. 

If'donor-aent'N staff and con tr;:ct planners grive careful attention to the 
generali/ed guidelines presented in this chapter, they should find that all 
ra ngelaid- resouirrce-assessmcn t work will be economically and effectively 
performed. And most important, use of the data in the subsequent 
developmcnt-and-maagement-pla nlning work will be assured. 

Finally, the mark of a good planning job is adaptation to the conditions 
and informational requirements of cacth individual project. 

This chapter should be read in conjUlnction with chapter 6 on integrated 
land-use ptamning because, ill practice, the two functions are inextricably 
linked together. 
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This chapter reviews the planning process and the terminologies that 
different agencics tespecially IJSAID) apply to rangclad planning. 
Planning involves a contin uiI.ng sequence of interrelated tasks including 
goal a duproblem idenliilcation. ordering and scheduling of acti\'ities, 
person nel. adminii st ration. budgeting. and fiscal control. Ifere these 
tasks are relaIted to the iiiteraltioll ol'range-resource uses. When a project 
is approved, these tasks are performed. tIi rough the implementation. 
111o1itorinug, and fb low-tIi rough steps. The planning process remains 
inuch the same in c"ncept. no matter which agcency's terms are used. 
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Integrated Resource Use: Concept Definition 

Integrated resource use is t liecoordinated development and use ofnatural 
resource areas for the sustained benefit of society. It encompasses more 
than an environmenal ilmpact assesslent of tile natural-resource base. 
The natural-resource component is just one of four basic elements of' 
rangeland systems. Other elements represent the political, economic, and 
social aspects of the region to he developed. 

Integrated resource use implies that Cach land area Must be developed and 
managed to benefit people in wa)sthat are compatible with its ecological 
potentials and limitations. Animal, human, soil, vegetation, water, and 
mineral resources; and their interactions rlust all be :onsidered during all 
phases of the planning process. Development using this concept involves 
enhancing tie suitahle land uses or developing economically viable new 
uses to meet ,llon,-tellltile people's needs oil a sustained basis. 

In eera tion oftliese uses into a harmonious system o production can be 
a:hieved only by planning that is motivated by sustainable goals, 
recogniig that aniacceptable solution often involves striking a balance 
between short-term and long-term benefits. Integrated resource use is 
difficult to inplement, ecn in developed industrial nations, given the 
social pressires and politics of land-use planning and of resource 
development and maiagement. 

Integrated Resource Use in Developing Nations 

Integrated resource use imnipl ies a planninrig soph istication that may be 
extremely difficut to implement on a sustainable basis in developing 
nations. file imajor limiting factors are tie lack of a trained, experienced,
professional stalff, and tle lack of a political environment and 
organizational frariiework that allow.s stability of purpose and direction. 
Inutegrated resource Crlaii worthwkhile asuse is a goal development 
prograls continue to trainii aind assist developing countries to build the 
necessarv inf'rastructure to coordinate this complex level of planning and 
irainagernent. Mloris (19X) suggested ihat simple, easy to enforce, 

sirigle-Ise production systems might be preferred over multiple-use 
systeriis. until the degree of control of these production systems can be 
assessed indeveloping countries. Indeed, single-use iianagernenit can be 
an appropriate strategy wkhen it results from an integrated-resource-plan
ring process. 

.Modeling and l)eselopment Planning 

Though iModels are oftell associated with computers, they can also be 
conceptual. physical, mathematical, or even Iset of words. Models have 
been useful ir nianigement, research, and planning. They have assisted 
i oblainiiine a better understanding of the interrelationships between the 

cornmporierit s of a systerii arid illevalluatilie economic, ecological, 
political, and social relationships. These relationships can then be used to 
project current trends into tile future and to evaluate development 
strategies. 
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One of the danlgers of u::hlg models in plainn:ing proccsS is that often 
those designing and tusing tile model become >,) involvCd witll the."model 
and iis development that they mistake it for the real system being 
mllode2leCd. rlItS tie Illodel becomles en1d i IamCIIIS to ille11d.ill I'ithl1 thilln 

Even though models hlve maie n1an signficil contributions in aIy 
arCas, they must be recoelliCd as Simplihcations of re.I-\world S\ Ills 
as such thyC do not accotI for all of lhe colpexiies and ilter
relalionsllhips of the s\stCeus. 

Most devClo)in, coutulriCs ha'C t pool of pCople wh,)h ve had or are 
obtaining experienice with computers and m1dling teclhltLCs \hilC ii 
traiiiicig prog1IlS. These i)CopIC usuaII, haxC a great deal of enthusiasm 
nIILd the techniues aniild on hich the were trainedw\lnt to LIS. equipment 

back in their cotuintr\. ('olj)titIS. CspcCilly microcomp[)uLrs. are 
becoming iavaillelc in many,, developing countriCs ill rapidly increasing 

iunbers. Even thouhl I conle this, cl.ution should be)enclitv c..'anl romI'r 
exercised in all phases o1' dCvClOpmCnt activities 1t Cnslr'e that 
appropriate methods are used and thit these tools are not extellded 
bey'ond their appl)opriate liilits. 

Integrated Resource Planning 

il.gIntegrated resouLr1ce plan as.used in this book can best be delfined by 
examining the wo.ds thlemselves. The 111dividui tcrls "'integrated."
"'resource.' and1(."planii ing" are used illInly different ways. The term 
"'resoIrce'' is used here in atvery broad sense to incle all the lnatural. 
so'cial, economic, and political Ittriblites avaiakible to a ghixeil recion or 
area tllat Canl be or, interacted with by soiile mlattgmet Oratcgy.el.,d ,) 

Interactions may be either direct Ofr irdi.rect. 

The term "'piating"reILrs t()tile process by which development agencies 
and governments sc!-2ct, atIC ia te procts directed atma nage. d evauI 
improving the potential and ililacmen t of" tile "resource' base. The 
general steps of this process are presented liter in this chapter, along \\i th 
the specific steps used bV selCcted dcelopment agencies. 

Tile term itegrated' is used iim that m yii of theto ply aspects
"'resources" xill be considerud during tile "'plaling'' process. It also 
poiints to tIlenecd to use a nlultidisciplinar\, telm approach duriing all 
phasesF o.f f' 'tlt CCS". 

In the broadest possible sense, intecgrated resource phihiini g involvcs: 
I ) tile concepttalizatiOn and c'nfirmation of'problems and ileed(s, and 
2) the analxvtical desgil of, programs and projects to address tliese prob
lenis and ieeds. Planning ttlempts to chart atlogical. orderl' sco en.e of 
actions for: 

* Identily'ing coads aid benefic:aries 

* Achieving worthxhile goals 

* Solving probletcns 
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I Ensuring maxinnim effectiveness in tle llScof natllal resources, 
capital, labor and humnan skills, and scientific and techlologica 
knowledge 

It is tile approach used in planning, rather than wh,'lleS are involved, 
tiat typifies planning Ifor integrated management." Planners and devel
opers must realize thllit sustaina ble resource-use strategies are tile result 
of: I)complete information acquisition and analysis, 2) thorough prob
lem analy..is. 3) unbiased detCrm'inatiol of lpotential alternatives, 4)care
ful evaluation and selection of alternatives leading to the betterment of 
both tile rCSo IIrc and the people dependent upon it. and 5) contiui.tis 
monitoring and Cva lua tion ofdevClolImCnt Irogralis to adequately docu
ment successes and failutires SO we can learn from past efforts. 
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Planning to develop and guide programs in developing countries should 
involve a level of integrated resource planning at some point. The diagram 
in figure 14 illustrates such a process im olving a variety ofdisciplines and 
host country representatives in the development process. The m1ili(irec
tional comutmicatioln patterns illulist rated aie essential throughout to 
ensure attainment of long-term development goals. Integrated resource 
planning is done: I) to develop a broader perspective of the situation, 
2) to conceptuali/e integrated progranis f'or developlent, 3) to evalunate 
interrelationships and conflicis between resolrCe uses, alnd 4) to set prior
ties and directions Ifor the separate elements in the development plan. In 

contrast, figure 15 ill ust rates a unidirectional, single-sector developnlent 
process that ;s conceived and implemented somewhat in isolation. 

With good integrated planning conducted at tile national lc el. lie pro
cess of planning Ior specific activities can sometimes be done in the coii
text of single disciplines f'or each of the sepa1rale elements, coinpollents. 
or projects in a development plan. However, if this single-elenient procedure 
is used, there is great danger that t)Sc closely involved may lose sight of 
goals and interrelationships. In addition. there is tlie possibility that new 
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interrelationships, impacts, and concerns may surface from actions 
proposed using the integrated plannirg process, which ordinarily would 
not be discovered until the implementation phase if a single-discipline 
planning process were used. 

Planning as a Step in the Development Process 

Fundamentals 

After objectives are set, planning is made up of reiterative sequences of 
assessment, problem analysis, and rational decision-naking. Problem 
analysis is the process of discriminating between problems and symp
torus, identifying the fundaimental causes of problein,, and proposing
solutions that will remove the ca uses and thus solve the problems. Ana
lytical and suh.iectivc thinking together with rational decision-making are 
inherent, reiterative functions in problem analvsis. Taken together, tlhe 
principles of probh.el anialysis anrid rational decision-ruaking are tile 
cornerstones of' planning. Problem analysis is therefore a process of: 

* Specifleation of problenis and identification of' ca uses 

* Analysis assessment of causes 

* Specification of alternative solutions 

\ssessrnerIt of side effects of alternatives 

I)ecision-naking/Seleetion of Alternatives 

This process results in a plan when the selected alternatives are translated 
into specifications for implementation and when each specified action 
element is schedrled in iworkable sequence. 

Problem Analysis + Specification + Schedule = Plan 

The planning function is made ipof a reiterative series of the following 
major steps: 

.Iniformatior accumulation. reduction, arid analysis 
2. Goal and objective setting 
3. ProHei analysis and rational decision-making 
4. Alternative selection and scheduling 

The central focus of planning is to specify the essential steps and to set the 
guideposts for a course of' action. 

Applying the above principles, the universal steps inplanning are carried 
out Isoutlined in table 5. These steps can be carried out for many 
purposes and at iany levels inl the context of technical assistance and 
integrated planning f'or development and resource management. 
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Table 5. Malor S'eps i, Me Ilai,,ni Jroc'.%.s 

1. frcl~mming 

Situation A s,llnte 

Gol/Obieclivc Sctting,
 
P'robleni Identilicaltilln
 

I1. Pllnning for Progrmiln 
Intorlition Su iii aionMIti lualt.itioIn 
Problem Idcnciicfiiion 
Analysis 
Dcisio n-niking mnd Sclcclion of Allfrmiti'e Act ions 

Working Strmicev ilt1.iiL . 
Ordering aid Sc'ledtdinlg ACclin I-IocIIntS 
Faciliziiing Aclionis
 

I)irect 	 Aclio n 
lt cr.',mmncI ltetijii cmcns 

Lo.ogistics
 
Admiiitiori and NImiemncilct
 
lttdgeingi ('ontrol
and I ,,Cal 

I11. PlaIn ieilLiaiollh pmiimic 
Action lICmnCnl,, Per Schl.ilc
 
Projiect
C'lrdiiiullhin
 

llonilOriie anld 1miHC-linmmiiL Aclion Plan 
*V 	 tl ,
tl-ilir<:tugh
 

I ll IEE I I L ,Ii , I II l 1 ii1 llllll h 1 ij)III li1 It ll l d,hnl II lhEW,111 	 -

When considering the concepts of problem analvsi.. and planning as 
organized in lable 5. it is important to be aware of Ihe following points: 

" 	 While these steps are not llllltll exclusixe anti llay icdeveloped 
situltaneouslV, plaiitiers nirlnilll work through the steps in 
table 5 fron top to bolttoll. 

* 	 Some steps may he parti,illvl de\elopcd and laid aside, particularNv 
allong the sccondarv functionlls Uinlder "planning for action pro
gral.'"The most eflicicnt way to prceed isoften to catrry certain 
functions as fAtris available inlforination will allow, to go on to the 
next f'uncLtiol, andt lien to loop hack to revise, tLpdate all1 coin
pletc the work. Obviouslv, certain functions are proreluisites anti 
mullISt be completed before the next phasc can begini. 

" 	 Cycling back through tlie process plays ain essential role illtile 
complete process. As one moves low! tihe activit\ SLiunce (table 5). 
new iufornialtionl or ilvcl' perceivCd problmCls will require the 
plainners to cycle back and refhc or completlcy rcvisc the work 
from :in earlier function before proceeding This often makes tile 
differenco between SuCCessfll projicts and those with serious iinl
plenientation problems. 

* 	 All steps inLst be coin pleted to enisure project ilnpleniln tltion that 
mlxinilizCs benCfhs, illcludilgitecllntologv tralisfer. to the recip
ient country and its people. 

* 	 Involvenent of local government personnel, contralctors, a l key 
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personnel from the target area is crucial throughout the major 
project stages. 

'The practice ol'changing contractors, especially in the planning to 
implementation and(or) follow-through stages, reduces program 
effectiveness aiid the savings that competititve bidding isexpected 
to achieve. Hence, donors must select qualified contractors and 
assign the complete program to them. 

Social-impact Assessment 

Social-impact asessment follows tile major steps listed in table 5, but 
uses somewhat different terms and asks the planning questions that 
emphasize people. These questions are illustrated as follows: 

* Scope: I Ios big is the problem? 

* Problcm dcfinition: What is causing the problem? 

* Alterialie Irlmulatioll: What arC the alternatives? 

* lrofl ine: Who is al'efCCd" 

* Projection: WhFIat are the llm1paicl t'ends? 

* ,s\ssiiiit: Whait dillferen.e does the impact make? 

* l\saltion: What is the acceptance? 

* Nlit at lo: tlo\ can dset:;e impacts lie avoided? 

* onitoiing: ,loss t scre the original guesses? 

* NlanaeinIt: Who Ias continned resp,.sihlhV?
 

I hie ilbsC questlollS Fcilitate the detcrnmination ol'\\ho benefits and who
 

lose" s lat in plropoet dc\clopnltCll proJects.
 

The Planning Process in Operation 

The Ianning irOCCscs uscd h\s different de\etopuient agencies are,,imilar but usc di IferentI term.Iliiture 16 compares th,: de,.criptions oftile 
generali plannin proees,,, of sclectcd agcencies. The conepts presented in 
thi book can he used N.ithin all of these processcs. More atlentioll iveli 
to s"staiaill.e IrCourlCC llillau.illeit ill Cacti alglls p lilllting process 
\\ill po\idC etfctis sotltions to the problems facingmore Cl\Cmg-ter 
de\etoliug counlries. 

Planning S'eyftunce 

'tie relatiousthip of ilitegrated rcsource use to devcllopnit planniig can 
tc more a qtlcl\ undCerst od ien placed ssithi an outiln,: of the 
,,pccific sClLCuC of') planting aCtitics that .e to resourcear esential 
dcclhtmelit and mliaictllelnt. The l'olmiiig outilic is appropriate to 
coulntrie lls ,tr just emtiarking oi a prograym to iicrease the elfIcienicv 
of reC,rc, use stmtllfihCll their ecoinoniic position. and promidc their 
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Preparation Implementation Ea~tO 
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Figure 16. (;cncric tcrms.l/ the minajr s s inlh iiiphanim. I,,ccss a.s developcd in this paper and equiviaent ternis used b theWWorld Bank and 
('SAID. 
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pcople \6,hh an imlroi\ed Standard of lking: 

I. BroMd, ocrll. or ConIpIchCnSi C plannin. 
a. ()reanil,'tinl-hIldine and hilitntioin-hnildinl 
h. l.Cgilation, polioC. I e-tcrm goalS nMl ohjCCties. and program 

pri 11itnd1 dirc.'ctiOn cstalhlishnIlcnt 
c. National- and rcgionml-lc cl dc clopicnt 
d. RcSoUICC allOCLion throuighi intcciated planning 

Ara-pciIc plannin, 
iI. local ille hlilictit
Iaht r'ilctd tlci 

1). IRcsOlircc arac~ nIIIaaCHCmcnt 

Ilh Iikelihood (l',icccsS IS.grca tcst 1' planning and dc\'Clollent 
prrail"l,Itl0lolt\\
ili]s
:cqIicticc. Iorc\lntplc.) uil'taininginot apart of 
iIttiItIiuion-hlidin. the cOnnti\ \\illnot hc able to participate ill 
dc\chplnlCnt I t Italll l the aIl,,lic it lanagementah.\hcclopiin nt 

lpIr.Icct iSCoipictcd h\ idonr naition; 2)il'tr ]aniition-hIilcineLithin
 
tic h1.0't crncn IS\I,lnt miRiccd to 11uct initlCCI iIniiJIc and
 

II~ina ci ti 1nced'. I nationail hIllcaMicrac\ \ ill rcSnLt that tall101 
alrh, iic, l\.traincd hinmai,rciMrcc-, 3til+iItit1titin-hUilhliin isnot 
aiccoiiplislic cm tlicrc he no local. orill/iatonal l'ranooIilo. .ill \trk
 
toi ccollllottiic Il\\ capaliti c :llind dc\ ork \\illo nlcint \\ lack a o.CtlS 
thal 1icc, coutltllr pio rc inadc Inl 1csolllcc\ Il.cd. i d 4) ilson11 , i' not 
allocation at the national aitd rceionml lc'cl ICfo0rc nio\ inu iInto lneiccts 
inaicta-pccil'ic plainiin,. trI-h iiitciatcd Ic,IIcc_tc clopln.Int villnot
 
h'achiic -- 1lche re,,ult\ ,,ill il.ucl\ he tOruo tei"hind-aic " iojccts.
 

\losti, laltd-rs.tmice-lniaginnt l-,ritcct,, will inolt c plaliiing in 
local rcZ11rcc arca,,. hut il',ichl .leailcd laiIIIII.sh 110ot hccn lpr'cccdcd 
b.\plnnigia. thc lC\Clc,action at ll itional oiona21101 tihe .ITecticnesS 
oIl lIli, ia\ bc rctrictCd. 'd\Ci.c Side cl'lect. among lnd usesth ILli 
Ilihllt Stlrt'ICc altcr tile\ ILW\C crcatcL scOndaII'\ prohlcls with 
iC'\Ccrihlc coIlScqI.,.CIlccI 


Nhaninig P~rocess t'e%LI1 USA II 

t'S..\I) ii-cs a si\-phac piojct-planning proccdure (lignrc 17). In recent 
\c;alS lh\cIla\c cililphasicd planingll 1 i'eLon'ecStratecies, tha1t ,StaLni 
Iproiticti\ it\ and i111ro\C tlc ulit 0l thicof liLe1For dCpnclIiit peopleS.

il" c1ipliSIS is iitcnicd to loctis adeqalc attetiontonil the 
ci lotllicilltal coniccrns. Mdhich ill tuIn iici'caSC iprodkiCti\it. Shihli/e 
tilercs',, antiincrea.sc hciicl t.rIIcc. 


I'S.l l*.."1,c\piCIneC IctS th.L if'ldclnlaitc ditl il."i\Uible andI 
I.oodh CtIi I l 1oi hg tile Ill i++ig Steps.Itli I ti l hrLti1h si\ (i1e 

c'hiiiccCS It0l',ancc",',luil.cnl iiilmctllll irdtpcct cait1+l hcipro\ ed 
I ;cli plii\ idsc,ai t tiiii to e\niltilic baseline inc'ntol' dita 
iild.i"SCS the cll\ irioli.cit. lMOic clIas nltist heIlaced oil)ii: prohleml
 
it,il,,to idcniii\ inSic o'- Usc. .
iiLcCjLIacic cllic.IIaiLltictllt and 
piducti ll.ald Ito pio ide 1lcal points or0 ' "IlltionUih.piogrianis. 


' 
ieiltcr,iic problcill ai ll\-,N plaimim it proccss helps to
t itiughouit tlhc 
dcecl ill-,idSi,,1icil Itjcntiall\ uiil'ruitll piroject diiccti[ois.
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Iroject Monitoring and [ialhation 

I)L to tile cttitple\it. of hirpililelitinle projec . it is iripo,,ihle to 
anllticpactll plohIellm, that arc Iikl to arise. ]hir. project riorilorine is 
reqjruired to proi'de continnousN Feedlack on progLress and to identil'\ 
tllr.llliLra ofthc1itCatL lprohl'nr, that Ila. reLIUICic cddictiion or Illic-ttltlilr 
prog1aiil I IlelCe. llc\ihllit\ IIIproject prI'tnoIa llcmust, h incorporated 
itHO tire LICirr I.! C t.\l i,i-iI.'t'I i utattCti i,,a ;alr Otfthis, ;riid his 

pie-lbid plarmin, gtoc a% riias pttssildl to .ttirlllhl'tc uncrtaint, 
IIt\\e .r.I' holt edtltltr illisItltitstli,1t1it1t ,l\ Ie\\. cOlltracts a' e.aler 
to llrolittor. aId comtrpliance .impler to dete.,riiic. it dic perfturnlce 
tuInCIirlnt IN i1i1d and thIWol.t ,IecifieLd. 

Monitoring responsibilitis fiallinto tttOcaleiories: I) thoCor thdorr 
anld local irlstitritiors. arid 2)tt,' that rc',iI x ith thcotrIl'actor. OIC .I 
pertorrncare rer.cliclnt is leached. the colltractors scponsililiti,..s are 
specilrd. lhrse respntisibilities arc conerneLd . ith rlicct operlationS. 
ad iinistlati,,2 iliatialcrient. Itiscal Control. logistics. pcrsonneIl. qualit , 

Conltrol, alld r loriiti .'c-,,lhednlc coniliCtnC' on deli,rahl tasks. 

F.,en Miihcn all parties hac done the bes+t po'sibl j inl planning. 
liee-,otiatiiu \%i, l and reaClhinre ai JreCient On theith the hlost et+eul lt. 
pcrlorliliailice contract. tiuepcCred tpicall, Hi.se prob\cullts occur. 
Inlris can reuire c. sioI Ot CliicrableS. lprtOjcct redirectio[n. aid inl soelle 
iistailcs \cil prenCllt the option to close out the proi.ct .Such sittu otorns 
call iir-ise throtru.2 lt)Iaurlt ofltile hOst corUiltr,. do or illntillltioll, or 
contractor, altlitrulh their Caltves Cal irsurallI beCtraced to iradeCluCrate 
arial\ sis of the \, rking situatitoii. poor prohlem anathss. ortinll. poor 

,
plannirn illthe arrlstages of'prtticct de\,eoplierri. I1\it , \r u ir'le. 
a cotIriile\dICeluirierit i-, pIt-CC,, I'rarll it1 ith LIicertailtiCs. RIor!

llilili this. ]loti L' llntliiC,,.,llortrs. Arlidconitractors ll t be \,illiriri to 

adiust 	proiect ill eip litics.I rllltatioll to I1\.Ie 

hlh' cis l',silbilitics tf Itltrrs. hitt-Cttulltis institttiois. arlidcolitrac
totll pII illolltIitturill, nighlt he sllilliraried as follows s:
Priect arid guitancc 

* 	 l)rOr1h illstittitirsl, hitlst-Ctutis\ illlittills. rind Cotrrcrtors 
are rcsPt'lsihtle or Illtiliitti.ii2 t ciC-licrCluiril ire :rithll+cttiiliirLll

,cair', 	 their li+iii tott 011Ct it~Ithr rei'tlrrIs. 

tl,.,t I,, I allh, srstliialel l" 	 (ontract +ilit iiceh attIt leoricnttiot o1 
lC A1 1 ( O ,.'CA la, cu+' tlati (1 jeII . CIid l t Wi,.Ltti l] c+'+,7 tl" i' t delb er

ah~c.s tis itl citistl taitis .,ci, irIImticiprit.I arild held the 
'ttirt l A1tt(e ttitrictrt ) and. ill \t.I " Il"trstJICCs. i0 1l't\iuLI 

coint ractor. 

I)ura ion ot Ir(iects 

lttlo',ical arid social ctoMirptiieritl 01" rl'l ealld 'rOdIudtion ,l areSteIIIS 
cr\I ctill;Ih" alid d.\ llie. ,, I III aI 	 l chial iluilla I h ,s sIov,Is bitt stirt 

as tires IItcra: \tith st,.Ill ctOtiptilCrlts arld resptotid tt tle clihmiatic 
iiliiaittl, that tIi, iel ,it Is-,ulerall. amred that because ttf 



these charatcteristics and our cene tla lack of understandinii of" ihcn. 
projects need to he lonl -Il (1 2) ear,,. ('htajes interi tile Ceistlg2 
productioll \,,stel olte occuir sltil.\ 'and pro.ects tllimt end alfter 3 to 5 
\ ears lend to conif'tInld tilei de'l,.opnlenit% process. Nulmelolls e\tlnp.les 
hle been docillilletcd that ,lo\\ the lip-atnd-d,\l nlture 01fsholt-tel+Ii 
lUoct,.u,:h projects seelm to be stucceSsful alter 3 to 5 ear,. but \%when 
CM.\ernia l ,, I. V, tlhdr,\.nprt til', die. 

Tie cclic n rttl ,ll dt and the..u Strese,, enldemic t+oiillt,, rlelatd 
,, Irea-S shoul]d he conidLCred as llitageiilIt s\ stlleare ,ek\clope.d and 

tested. Sonme e\otic IB estotick breeds and plant .pecies la' eIbeen 
introduced h\ po.jects tha:t ended belre the ,tss-,es ofdrougll or (hsease 
,erc C\perieClce(l. lhesc Inttroduction, havc Iailed at tiniles. lea ing tile 

local managers trus-t rated and perhaps less \illing to adopt ne,\ practices 
in the ftItIte. It hIas been tsered tlLat even tile SAhIial cattle inttlbers 
\were LranIaticallh reduced I1\ tile 1984 drought in Ken\"a. M\hile 'lie Fast 
African /ebut anld the Illlran Ireed ,suffeTCrcd less se\Ce'e losses. 

Post-projct Iollm,,,-throtgh 

Renet\\ble-resotirce-de eh lenl prltoects are sigificantll dil'erenl 
I'l n1ll Cttile p)rjecCts Slch as tile huildin of a schoo.l, a dispens-Jtrattiil 
ary, a road. or iaibridgc -- onlce done tle, are l'rgotten. This thinking onll 
tile Iilallit of indii dual project, is not tenable in the natural-esotirce
mianagement ale;i. Resourcc llalaeil11t isa continuous p'ocess. (Coildi
lions change, and redirectiotI and Iflhov -thlrouch ',tctIIiie, are abIsoluttelv 
essential to ensure 'till benefisIt n eIpendittne, on earlier proljcts. Ill 
effect, a prjctl oiel creat for aiother prtjeCt or 1or iit ICeCd iIraduatl 
phase tout. rather thian abrupt terntum. It is essential that a f'ol.low
tliotttth-and-nlitoring period be pliIlnncd I'oll the oultset. The follo
thougho ltenl requir, a Contitliiin,. I i It \el oflInncing in tile initial 
post-pro.Ject \eal" to elle mot-cout persolnel to cil'l'\ oil and to 
reali/e f'ill benefit 'roinl tile initial prtoject. 

Deeloplnlunt-aeC,., progranils 'and stal tl' ,rillanice shtuld lie 
evaluated illtemIls post-project belefit notl tilstto tile host countr. te 
ntibher of prtect,, conIcei\ ed and coImpletCd. I)l'oect colceptutali/atioi. 
almId eOel\ tl b,eq lnt ',tep. ililrit alllci pItte alid prixde 1tr ilecessarll' 
fo<llo\-thironuh so that benCe'it to tile lost Lottntr\ is reali/ed. Plans for 
gradual phiaiig-tIti Of C\eIrnlal project ,upport sl1t1L] be inclutded 
thloghout the plltining process. In tumin\ cases. prcls cotng Ilitil \ 

million, 01' dollarh,,1 iearl\ it,, e'flCcti\ e as tile\ couldhllao1a1 t bCell 
been becil tiLC of l"i iii C to It',\ idca hIas-Ie.s-oIlt or ll aillitilot petiod tlhat 

allhmed tile hot u'o\ clllleilt it)',issuit e the .nCatieproject respimsibilit,. 

Planned p1t-prt0j1ct -through should be Ciried to the point of,Illlot+ 
aiialk/ini MItnddctCrmimlile Mhat kind 'and ha0el %,ill he neededL his 
ict\it\ should b, hud1et1d ill the initial project planniglg'.,[hl 

lrotLighissll act\it\ thit llso needs to( hc monitored because. is at 
prt.cct progrcsses,. tlie Heed, lot ltih t,.\-throLluh cin chince frMi halt .s l.,initijill\ CfnCei\C,,,I Cxinlpic. initial tIfliming l c n tt,':ttt a 
not Inllter'illi/c its .iilticipilted. thus le+ti cl lit) ttl e Ito carl+\ ol \1ho 

undet'stand, the prtti)ect. Alterllati\ el\. the prtiiect nli\ go \\ell ntiid 
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counterparts mi:y be trained to take over. but the governnent lay not 
have the resources to i;,ay them to continue inlo the folhlow-thIi rough phase. 
Each situation will requi,'" that the donor deC1op a spcifically tailored 
follow-through response. 

General Observations from Experience 
pliIunin1 ,rovides lessons s he 

applied to futur tlek elopinrit activities. Donor agencies are increasingly 
aware of Several l"ictors that should he considered as devclopmCnt 
progralls and projects are plalnnCd a31d caried ouLt. Some of thse Iollow: 

Integraled resource u man1 that 1hould 

' do noieIplo 
stall within each required technical discipline. including range 

0 	 M1v donor asmllcic; or contractors 1[ 11idqtlil rs 

rnaeelnt. They scldom !ia1c the arra\ of qualified technical 

people on field stall's -- ccpt It(or the consul tailts on projects or oil 
short-termn asigniicnts. I rCq ucte tihe field-level decisions 
con1ernine 1e rlneCabIIIL naltiul rSOIfCLe \,ithl 'ilngelands 'e 
mtade h\ anliI tiil-pioducti0II Speci'liltsl"or pCoplC t11i distanlyl 
'elllo\Cd f'l'ontl iIZINl ndLS 

* 	 Ulortndtelu 1\ . CoIISthIIItS hired to advise duriing the early 
planning stage:, -- though technically colilpete't -- are sonictimes 
not e\perienccd in ie d~cloping-cotntry setting. As a result. 
the\ hae\e dif'licuh \ makine, mlodilications to Lc\tbook atpproaches 
that arc neccssarv to rclic local needs. Withttut qiatIlied staff. 
donor Jnstittlitits cannot identifl inherent prol0lemS in these 
plans and so olten end up \ ith prtects that hMlC the \,,ruogIf1ocus 
or thai11 pl. inappropriate teehioloeies. 

Ill In1mn donor a ies. lhe present plallillng proces isStrongly 
oriented to the annual budget and,1pu'ogrn projcCtionJs, i.e.. the 
buIreaucra tic a1nd lCgisl i'me proecs, 0 procurin ;1:id continuing 
funding to tilt 'agoeiC. \Lan, of these e\istiing procedurcs \ork 
well here the p'Qj,..cLt is thc cons[ruction of turnkc\ f,icilities 
(roads. etc.). a consu1ltanc\ that gceneiltos wrkslops and 
Itraininlg programsl". or basclinc reports. A longer lorizon is leled 
Mhere folong-tell i)l-0liil~ll ,, ill aturall IsouIrCs d\C lopiiCent and 
I1n. mlinCtllll Colncer'Ld. I)onIor " need appreciate thata' to 
Ilearl all \%ortl-i\hilc progralls ii rcstourcc 11Iallclinlt are of 
II.C'S1Jt\ ]oln telm1.( lrei1ti dolno' Cforts to Ipro\ ide longer-terl 
phased 'tindine for It to I § c.e ar e al illiprmenlent. 

• 	 (iener'adl,\ spea king. ,.,cll-ilan'd iid ellc ilI\ implemented
l'esotll'c2-111inlilgellnie -aid -de\ eloplmcn tl r'.)ec',,ha.l ' e een1 envi r

oentaIl;11I\ sollld. If such a ipoject is not enl\ il'onnltllleflUlv Sound. 
then ItIs not good 1eou ree-de, elopmcut-and-1aagenien t proj
ect either. 

0 	 The ;ar pkillillng pr -,,.sc inIll;IM donor aieLMlCIs do not
includI~e anI adequta 	 spcifie n;ldt iblei-ii111. sis procedure that.1 ai' 

priortI/e'S counLr\ prml0lcIi. idciti-IC, the Calses of thlose prob
lens. aid pros ides 111ZideqteLC sCq UCici6g cCntt to alleva tC 
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the problems. rhe planning process rarely seems to identify andimplement facilitating actions that often "hiUst precede or be 
interwoven with project implementation to ensure its success.
Most dcvelopinrig countrieS have manyii donors interested in 

offering some kind of assistarce. There exists a natural incentive
for all recipients to seek to maximei/ the am11oult of'dCveloplent
funds IlowMing into tihe country. This makes the process by vhichdonor agencies ca rrv ou t tile problen-anaIysis phase of their 
planning oenii more important. Ill particular, donors mustcollaborate withI developing-country L.!overininents to establish 
priorities arid cornpleritar\ project. 

* Keep trying! lThe process works but is at tiies frustrating.
Progress is not easily seen without stepping back to gain tile
broader perspective. 
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Chapter 7 

Rangeland Management
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Chapter 7 wraps up this review with tile concepts that underlie raiigeland 
malilargenient. The emphasis is not on the lechllanics ol 111anarenlent. 
Rather, several of the piinciies fIor rigeland developmlt, such Is 
Con1trol of undesirable p.lnts, seeding, water development, and 
distributional control ofanimals. gi\C 1undamCntal inor-'mation that can 
be expanded iIto f'ull SpCcifications for ra ii eland nanagelment structLl'ies 
and animal grazing procedutires. Practical wvavs to increase forage 
prod uciLion.rvl\iile at the saic time conserving raiigeland resources, are 
disctussed. 
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Grazing -- A Management Tool 

By necessity. tile priority use of range,lands in the developing countries 
will be tor foo( prod uction, p1rimarily amaIl protein. Management of 
these rangelandsii ust. therefore, put major emphasis on improved live
stock and game productivity. At (lhe same time. diLe to the need to 
optlim i/c ov'erallI ret urns from natural resources, ilntilie use should be 
practiced wherever possible. For iusLaUIcC, in many developing coutries 
tourism is a sign ifiCllt source of highly needed foreign cxchange that is at 
least partly dCpCndnC upon rangdland tesources. Above all, today's 
prodction 1intist not be ga ined at thseeXPense of Iomorro's resources. 

A eoimpellling reasol f6r iser'ving lie rallge cinvirlnlllent is that tlie 
values received froll rallgelids are"¢ not high enoilghol'tell to justify the 
lirge investments rcquircd to correct Iaiit l aiiig caused by pits, 
,!istakes. Ilowexei, improved range managemient is not likely to occur 

tiilet:s it rsultSill bncisIfoir the usll, Cetl'r aiMiinalresourc rCilCr'ludiiln 
iproduc'lti ity ' and CnhaleC(d plant cover that protects the soil. This chapter 
discissCs IlIanCiIciIm t of tilie ramigClaiid coimplCx of aiii Is. veget at ion, 
illd soil for sustallliicd an iiinproved prodtcl,vitv. It deals with soie 
aspects of'anmiial 1nn11111agemnICu aMnd IMroduLtion. butile pr1iiilieipal lpurposC 
is to discuss practical \ua, s to increasc 'oraIC lpi'oductiioII 111)n1 to achiCve 
'ailec coiservat,ionl iid iiiprovlln'.1t. 

Altlio hi so o fllie co1moirain syvstelis a ei briellvtIt"
1or2e 
dtiscLssel. nliabor iiporiance is placed oil obserVationi. jdgmicilt. and 
recognition of tlie need for flexilbilitv in iiia nagecicit. In other word.i, 
emnphaisis is placed ol the hasic principles lroll which llanagemlent 
dl'i\,S, 1.ratllhCloi tihe mcClimiCs of mai.ralcemntlCll.thill 

As LeC1iri i 2and 3., va ir e lvstraCd in chlapters I,2, raiie ecosystemlis 
iii terms of their oii\ ironilltal. plait. allilal, a; hu clal oletlllns.
 
All. ho% erencoriitss omie cecital process -- tie Coniversioii of solar 
ilel\ into plainl ellicrg. and therninto prd usefluli iil'-iil cts to ipcople. 
Tle taisk o"lmninagemcnt is to optii/C tlhat e1eiJ$r lo1w to fullfill hii111ll
 
icetds in i thai is sustaintblC. The irocess or acti\ity that la.i 
determini lie li enlg lo\ plants to alilials isgia/ing. im.ludingfi'rolll 

bro\siiig. For this reason. gra/ing miana nelent is mostlv concerii d with 
coitrollimiL that which coes ol it tihe inltrl'ace bCl\ecn plants and 

1animalls,whe tle i1noUiit ill qualilt of 'oraiC intake by the animals 
iid the amuntill of photos> nihtic tissue lC'fto the planis rii'e:dCici'niiCd. 
(ira'/ing. then, is of major significaince to hoth pliits and animall';, and 
UltiliiaCl\ 1 the 'Lntlioning oh1riigclaiiL ccos\stlms. 

Another important f'eaturc ol'gra/ili is thit it is nialgleable. Of collrse. 
there are constraints ura/inc m 1it. dilficulties and ill 111n11la Raiiee 
nliacieMU211it adilis at o\rco'mnilil those conistlraints. [or exaiiple, 
Ii iding recquir's JClicitioii. uidirstandiiig. and coordination with 
clillimatlc k ith other 'ictors. (iolitr reCdulceas well ias Iothrough f nc'imig may,1\ 
herdiiing. as ill elopeCICd couliis. buLt it is expeinsive and inipiactical 
,CIChere a\ large. \Ild allimils occur. Also l'Cics Ii11,nolfit well \itlh 

iLdtioLnal pl'iiiccs.
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Figure 18. W ol/sheel .a:in inl ,,i 'rihun'/nre. I inn /lw Kemn il 'tIulucl.x 

I IIsct,1r."p1C ti\ c th2 Ii c'uCoa/i1 , l Ic VIarac IcrIsties+ l' the ranc 
\C2Ct , li ll IlI[Int e.taken ftilut t t. II e \ Culek tatoll \\.'I' C )lltalit
inl SI, aiCaid tilme.I herC \\0 1uld be \ ti.riall' lito problem (I' llatlliantllillt 
'\CCI t dcidine ,htat kilds o l'inuinal and ho\\ nan.\. BLIt becil se laZlnc 

\ ui.lttio ll \ a icl't l site IletC l ChIIIt2ilto , ai IS l\\ I\ .. iIi tCrinll ol 
qtLIi titt' aid Lnahdit\. llti C.i ICIt tlis-1t :ha[2C accOrdini l,. A kc\ to 
sti.'c,,'uitil riiwc iuii' m cnl lntiS to take adol\aitaWC (t)" f. kileIC Uliatic 
coditol1 1ns1t0 educe the Implact o dr'oughts ItiL LIl\ se.aSOnlS in I \%.;IV that 
\\ill iIl)Iu\C ra1.'uiclijl c llditiOll. 

Vegetation Characteristics and Grazing Management 

I Ile main \ar tables Him eed to be takenl into aOcounl in lesiingili. a 
era/le strate.L\ I um rm.i.te \C'm.tatioln are 1lkand lli aninal icpcmi'iu\\thi peijdl't . (hurl'ilinlll.\+ ,and site \ llri;itoi+tll. 

Principal Species 

Bionltass a,.ilahilit\ anld pai talilit, deterI'iiutc ,,hat lor0tage Species all 
animfll gra/cs. .\,.ailahility Is ifllencCd hy trwi0\\ng sCason and LI'IAine 
pr:ssure or LICr1We 0"' l'ra1 e he Pt'elerencC l-orpati Ctlar plant species. 
irldidltial plants. lIpailS 01' plants iriuCs tlll)n indi.idlual arnimlals. 
animal Species. and titlc o oI"ear..Suplait species 1re. hih tolerant of 
ura/iui-: others arC susceptibleI to in.Iury. SomC plantS are ipalatablC: others 
are litl. Some plants "tIn g-en and Ipalatablc hln-er than others and are 
preIclrred oer a lon,, period oh, time each ear. Thesc Considerations. 
conICd . ith h'nLinn nutriti,. \iltes. make it nccessar, to know hat 
spc.iC' the animals are eaCiltin.e thronc1hiot the \ ar. 
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Active Growth Period 

Two characteistics assLociated with the period of active growth have close 
connections to gr/iing: I) TFhe high nutriive quality of the forage species 
favors animal gro\%th land 2) reoval of active photosyithetic tissue 
dUring the growth period lia- sewrel' reduce plant vigor and 
product iv ity. 

Although notably ifluenced by rainll auount and distribution, the
active growth period also depends upon species aid soil-ioisture 

storage. xhich is related to depth and texture of, soil. Aiintials in 
particular lsually respoiid to adequate iiioiwt ir onJ durilg oie railly 
period, and nia, go dormant hCore soil Moisture is exhausted. Sonic 
plants. such as 1,hrtIbs and certai legunies. niax stay green \\cll into the 
dlry season due to deep root sstems or other characteristic:;. lecause the 
active growti period is lighl,, rainlfall-dClndent in arid and semiarid 
regions, it is also \ariable in tiniing. du;'ation. and bionlass yield. The 
dependence o.l rainfall permits short-terni forccasting of orage 
conditions. 

)iffererntiai gra.iing amnong species dun rig grow Ill isan inportanl Clenent 
in changing colpelitie relationship, and Iloristic co lipositioli of the 
vegetation. U'pright palatable species x\ill be the first to be \\eakcncd or 
killed by O.eruS!;. Prostrate and unpalatable species \\ill then be favored 
and \ill prosper. (iraning niaiageiieni, therceore, is taced itlh an 
apparent Contradiction of needing to use tie a\ailable f'or.gC during the 
time o'f optinliu qlualit\. and at the san.c time avoid such licaxv gril/ing 
as to reiltce -rodtixitv or change the \getatixc coillposition in 
unfavorale xvs. The a, outotedilemn is to ,ae nouh brace 
for Lh'q-season gra/ilig. In that \v . bIngetse during lie growing season 
will not be excessive. I)acer of"oxeruse duing the grox, ing sason :,. of 
course, Much lc,,s \\ith ainnuals than w\ith perennials. Prostrate species 
such as African star grass are not e~isil oClgra1Cd due to their growthi
forni 

It should also be noted that digestibility and protein levels of the grasses 
are highest in the earlier stages of gro\th aIInd decrease rather sharpl. as 
flowcr-stalk Iorrnition begiiis. F'arl\ and IlCa\ v gl/ing camuSeS the most 
reduction in ' icl'.l relating to tile amlloult of ol'ige consuiied. l)ccr'ease illquality with advanciig naturit, is less in ,.ecltation :roMI Under arid 

and seniarid Coiiditions than in huinlid areas. Ihis loss in Lhtialit\ is 
:icceituated in humid areas due to low soil fertility and hireciasses with 
a high proportin ofCrlde fiber. GJrasses o1111.\ recgion \\ ith higl rainfall 
may have lox\ drx-inatter content duriig that time. ThCC relationships 
lelp to explain %0yi aniials on arid and semliarid 2ra/ing lands nay, 
despite the relative sparseiicss of tie vegocalioi. out-per orn animal, oil 
lush1 kinds in tile hiMiiid tropics. 

Period of ) ormancv 

In oeneral. grazing of grisses during tile part of tile year whieii plants are 

dorl.lant has iiiuch less effect oii the \cgctatilln than does .gra/ing in tile 
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growing season. However, indirect effects can rCsult if excessive grazing 
resuits ill phVsica l injunrv to the pla nts, excessive drying. -.1nd soil erosion. 
Plants in which photosvnlthesis is still occulrrillg call snuffer grazing injury. 
ISCll shruhs that aiC' hca vil. hrowsed. 

Tile degree to whlch tile va riotis plants go in to dormancy depenlds Lpon 
the genetic char.cteristics of the ;pecies and the duraionLIc of the dry 
season. Ill regions wlieie rainfall is less than 700 nlrn, livestock can 
generaill\ Ie maintained in reasonable condition on grass alone through 
tile less- tilni-6-mon th drv seasons, providing suiicnt d rY mltter is 
available. Maintenance \without serious \Weich1loss during tile dry season 
is not possible in the IIt11m id d rv tropics under conditions of low soil 
fertilitv such as the Illlos of ('olonbia and Venezuela. If palatable 
shrubs, trees, or legiincs are presoit. forage from them will be rich in 
proteins that mill suppleiieiIt the poor-quaIit grasses. 

The gra/ing strategy for maintainin, anin als through the dr> season 
depends on its duration tile quaIlit\ and quantity of' tile dr grasses. and 
tile availabW ity of' shrubs aind legumes. Animal response duiring theI dry 
season has not ben defined for iManv different tropical conditions, and is 
of'tenl Collflutided b, limited aiiiiial intake associated with hevi' ura/in-. 
i' shrubs an11d other \koodv vCgetation are a ailabIC. as is generally tile 
case iil Africa, perfOrmaice di ri lg tile dry season a so depends upoll tile 
animal species: cattle ar ile ilost susceptible to dry-season deficiencies, 
and goats and camels least. There is therefore need for a much more 
svstema tic study of, Ictors that inlItience tile dry-season performance of' 
arini als. 

Spatial Variations of Ioragc (;rowth 

In the ar'id and semiarid rancelands, variation in f'orage growth from one 
place to another is ofteti Creat. which is a iesuLht of' tile di fleren t soil, 
slope, and rainfll patterns. Awareniess of these patterns is important to 
el'l'cctixe rangeand assessieniit aILI raiinge maMtIageient plannitig. 
Developed coniit ries have i'Colll, to use raice o" ecological sites to express 
these variatiots ii forage growt i at the management level. File si/e of' 
these range sites issuch that the land utiits lav practical value in grazing 
mataelietit and vet are not so larc that siimilartlv ol'soil and vecetaloti 
is lost and thus hecoiiies mote diflCLIt to manage. See chapter 5 for 
furtther' discussion of the importatice of' niappii1g scale. 

Animal Control and Grazing Management 

The vegctation characteristics descri bed alboxe 1eIed to be related Is inucI 
as possible to tile gra/ing-managemen t strategy. Some of' tihe more 
important gra/ing aspects are intenisitv. timiig. distr'ibitioti, arid 
seq nee. 

Intensity of (;razing 

Gra/itig intensity is a functioti of' the nuinber' ol' aniilah utits per unit ofh 
irea. It is often used is an expressioln of the aniount or proportion of 
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residue remai As inlteilsit)t 
increases, ulili/iltioil of the \cetation becomes more unilform: intake per 
animal drops sharpl,, w,.hen a certain thleshold qllalltilt,of palatable 
forage is reached fokreach species and kind of'anitnal. I)uring thC tille .f' 
active plant growth. b0race qualit\ arid oppotuiit for sClcCtioll 
decrease isthe .ctcltio is iri/ed to shortcr siuhle heichts. liesh 
I'egroxth w\ill be of" hiihLlualit\ aid ax idfN be 

foragce tha has been used or tile ningh. of'graing 

selected. but the platl xxill 
susceptible to se-r damage. Prolom'd hoax', graing alxha\ s clhalls 
the colposiliol of the xecetatioI and ol'tn Changes the plaIit's glro\l[h 
I'ol'rll.For exariple..onlc;or LIsses becorllk Illole p)ostrate and shruibs 
appear heded. If'oeruSe continues. the pllts CCrItuall,N die. 

It is possible to defcic the desirable intensity of' use f1 afLil .iarea.arnd 
theref'ore its appro\ii ate prolr ,tockin rate. F igure IN illLIstrateS 
biological response bhalancing fixestock x.ith \getatiori tocuLxu , I'es 
opthiIIIe FI'OdutltiOII tlsine UITIrni/d l'orageC alld 'iIIIlll cairIS Isthe 
criteria. l)ue to xariationis in fo~rage xield. options f'or fliLctuating 
stocking rates should be Iii;1ifitillied. I leax\\ rIirn drig drought is 
inevitabl. bUt an Carlx reduictioni iII ainial rilirimbers helps to assuie 
inlittrialice o1 atlleat t brec(dric riu'is arid CilISC less darniage thaii 
does lettiig anitmals die I'Mlack ol' 1'cd. 

Timing or Crazing 

lililir.! of gra/inc is pririiarilx concerned xmih the effcCts of'dColiatioll 
dur'inig difflecrnt parts of' tire ro.,inc season and the dormnilit oir dry 
seasonI. Special con+,MCrAtiOn lllini ll ,i.he gien to l.uritgtfloweriig. 
seed set. and early groxxhtI 1.lil it,. Ltiirc the carly wetma\,be (Icl lax y 
seaso if gra/cd plants can rcURxv. ari d, here the dr, 'eson is relatively 
short. ()rIIx dring the raiix, season i much of' tihe tropics can lixestock 
gain wveight. ()ne \xit\ to iccoriplish increa'sed ariimiil growth is to use the 
vcttiii fiirl , irItCrsive,, \iich postpones it, in qI;ility. I'v decrease 
concelntallt-, aniauls .androtating gra/ing ir part of' the rangu other 
areas can11 f I' use¢ dliric the drx sCason arid hurried illabout theleft si' 
tie the rairis arc e\pecteld to l'acilialte n\ , l,or other,,isecrass grolx 
allowcd to irniprox,,. 

Iue to the high qualit o'1 dulririg theie.son.cr'oxx . cx cxel'\fIrtag tt effort 
should be made to niasimic production 'lirrt onus during this tireic 
inIcludil partliritiOl. lactation, grox\th of' \ourng aiiils. aid breeding. 
II'niecessi',,. rationiril by dix idilrg tlhe herd into group, -,1hold he appliCd 
Inorder to b-cst Ih Mhen provisionus for mi lkmeet critical needs. o cxer. 
and Meat f'or hlllll C11Slimptio lllliSt be dIil Idailx basis. cCmintillliOUS 
year-rourid rI'edinic aid la+ctatitl 'arCrequired. 

.,\clieCxirig ,dCtlliatC 1;ilihrtiori of' ra'iclanids durinic the dIx sCason is a 
citicr I prl ' eum ill tlie .111u1d arid dr x ii nieitaI l'cdi igsa', rias. Sn ppile 
\xilli I pIomiIl Co t raIlt'Iteo f l'Iill -prodrICt,,llIli hC C''ccti\c. bolt use' b 

Of tr0pi,,ill IC.,uMiC, arid k'iddr'l. ,hrtsl, , is becCOriin cl,,i'iCOCCd. 

Separating ar.ilias into grul'ps according to their spccific r'eqtir'ericicrts 
iud pii'dlictixC fl'lnctimiriS. such is 'or milk aid hi. I basic,rtOx,should be 
Cem .ir.sid;itioll. IllVcc l'il. tileibe.cti\ is to Ilse mallac t sstcnls1illi 
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protein supplenlclit,, llll lS". or Special p llitilgs I111\aIltcr glI ng, 
diitrib'tion. lh Ile or'" inldctallilct onCrCenCC. aIbsencC, o1" controls 
\\terinc Fa.1cilitics is itapm '.intuclce on distributionlla d intcilsitv of 

etainctht hs esute inosrused. unlderused, and mI*,Iisagd
 
'Zliaclnd throtghottt the leCclopinle cLuntr'iCe.
 

Sequence of (;raitng 

ApplicaItion oh Sequences ol Short grS/Iig iods durin a crow111 

sca,,(11 Ihas been im licd in ,c\caIl exa ilples uiven abo\c. AI though 
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UsuaI lly ditfiCle t to infplicrin n. rangelands, it is one of tie most 
in portant techniqies for increasin ihie effectiveness of f'olagc use. Small 
and intensi vely tn Lged are the easiest forpastures in dairy prodticiion 
applinilg short-term and repCated grating. The Val Ue of these grlaihg 
patterns dfepelns on matching the variation in forage composition and 
q ualitx from plants that quickly regrow \with animals that can make 
immedi-te use of that high-quality fWed. I lerders cal he trained to follow 
rotation:il systems,. \\ithout l'enig and With (oinly scattered markers to 
iidicatC paSILrc divisions. 

Grazing Management 

In the wx'orld's press and soim scientific writings it has been stated that 
the .graiine ofdome;tic animlds may have created more land degradation 
and e\en deserts than all r other land use. If this is true, it is in part
hecause gralrig is the most x\idCspread ol'all land ues. especiall' on the 
pIoorer lands, which are often highly susceptible to injury. Ilo\\'er. 
global deSertification is Still a matter ol con.jecturC. In Iocal ilreas. 
degradation has occurred, but the damage has not resulted from animal 
grating pIer se, bilt as aICSult of' too lllally aJlnials oil a gixei area. 
\\ itllkout iallageIuCIlt The illpolIltne of iroper stocking and manage
nero cannot be o CheenlIplaisCd. 

Whiatexer graiing S\ stem is adopLted or de\eloped I'or a Specific area, care 
mlust be taken to minimiie conflicts xxith other ises. This not only ap)plies 
to the gr iing auimatls themselves, hut also to the mo+\vment of these 
411i111a1ls f'olll one area to alloth.', and tile phyysiCal tIf'Lructtli'eS Icesarl'y
for tlie success of the ratin sxtecm. Vegetation. climate. and growing 
,cason are so aiWed that n& single gra/ing prescription fits all ranges. 
(ia/ing, prescriptions on a L'eural basis aire described as follows: 

O 	 ('ontiI1LIOLIS SaOMil and Continuous yearlong grating meals 
graig aigixen area \eair after \car thi oughott the act i growinlg 
seaso of t' vecgettion. or for the entire ear. This allows for no 
plannCd plant rest during the gro\ig season. )ue to animal 
pIrecI cCces for certain plaants. there maxi\ he a shift in the \eec
tation Comlposition rI'olll desirable to increasinglv poor species 
more than in other s\stcms. ()n lllrC ranee1C areas, where stocking 
is Illodcrilte to lo\, co%tnltius erai/g is qLiite acceptaible, 
especially until d&cflopment can proceed toi point \\here a more 
intensivC frm Of gra/ing lmianemCnt may be iinplemIen ted. 
(oll:,iotis graiu has Ibeen practiced for centl'urics, ol'ten \\ith a 
degrec of' iota tion hxherding. [iround pernanein t iilliges in dexel. 
oping cOL1trics. [)ama2e is mainIL deC to too hea. x\stocking, 
fbultx distriblutio. and concentration near xxa|ter and night 
Corrals ralhelr th11an o Coltilluotis e1'ra/ill. 

* 	 Deferred grai ng is a schCd tlC in \which a given plortion of'an area 
is not grazCd until the latter rart of the aiclix'e gr xxing se;asoi. It 
provides a little rest from grating dtiring le groxing season for 
one pasture. but other pasttres may receive heavier use than 
tinder contin~uous erain6. 
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*I I)Deterred-rota tin gra'il g niCaIS that a gi\.en a'MCa is diVidCd into 
two to four pasturCs or paddocks, and gra/ing aninlils ai'c rotatcd 
among the paddocks ',.ith one or more porti ons being dcl'erred 
from gra/ineg for a part 0i' the gro\ing, season. I)cllrmcnt of' 
pastUrCS is iOtatCd Oil lliannual basis: defl-red pasttires are not 
l'aZCd until the dry sCeasnll. ,Amo0dilicfatio:i othis0' Lra/ilg s\stcll 
wot Idbie \-here hlocks of li gra/incg rer_'l\ cs anldd arc set aside :,s
are regularly not sld diring We giur\ ii, ,. This practice has 

not1rhCrn Somalia. R',t-rtlatiol 
is still another variant of' de'crct-rotalion gra/ing. lhe arca is 
divided into thrc, to lllail\otiol, ald the ra/in animals 
rotated from01 p1 tue to pit)r. \ith one orl11orelC p'rtioIns not 
graldi until the ne\t rwi7ti sea 1eC 

been used with SuccCss ill ra/ing 

'onI[le paureLs that are 
available, the more ,wlhpistic'ited thi's sllt-l c.ll hae. It otlll 

combineo tlltinLOLS. deCrrld, all no1)at raing all into a 
schedle that takes 3 to 5 \.crs for completion. 

• Restricted-ro.tile-saon ,otation is a ,', stein for reducill 
daageto the vegetation [ilc incicasing nutrient intake. E~ach 
pastuire unit is gra/cd fAor a shot time and the aniials movd to 
another pat ire-. pcrhaps fbr ,c'.iral Cycles illa Car. NI liCho1 the 
daaillg to0 ran.llee.S Lurlilg the gro'\.inc scison is (ic to ainimals 
gra/illc the Same alcas r.pcatedi or concentraoilatn on locali/ed 
sites, which sharpl. reduces egetation growth. Railer than full 
utili/ation ofanllarca beflre lli ille i,Ailliinill Shoulld ie CI.ed 
in such a ay as to co.er the '. l .hole available least oncearea at 
during the go't%%ing seasoll. The s\stem ptlillli/'S the possibility 
for alillial sclcctioln of the i101 nlLtriitioUS !naritst' the plailts \i tlh 
nmiiniilal damllage'. It is also adiptable 1t a CIC1CC of' a/iilg by 
aininlal gripls ofr differenit categories. This practice is a \'a\ of 

increasiilg benelits, froIl l hcrding, but it rqCLuir.s 'orgli/atiOil. 
Collaboratioln, and thorlough UiCeiStandilltg tle ililpaCt that 
gra/inig has oion plants. 

0 The lilcllni syStClll Of raliild era/i11ilSCs 'esCr\'s 'ortlive 
diff'reilt types of'.lptectito: I1)complete prohibititlil ( gratilg, 
but m'rasscItting allo0%Cd duriig Spcifc pCriods ild tilmeCs of' 
drought: 2) gra.ig and cutt inc restricted to ceT il seisoils ol the 
yeaA: 31 yaig gra/iilg with the kind il niluillbers of' animnals 
specificd: 4) gra/iilg tri utitil iill lr allowtr' Unctt af'tCi-lo't1 e to 
beekeepil. and 5) gra/iilg restricted to(protect trees. [he allillia 
(plUral or leilla) \erc origiilallv adilliisterCd sCxcral Iluldred 
years ago h; proincial ainirs or t1thcr tribal uthtiritics and were 
in part successf'ul because of' the ctl oil ot'n and ise. netrslhip 
exeicised b'. these anthoitics. Ile ahniia sywstems wre accepted 
becausethey pr\idcd ltorage in times of' droueht ele'gelcies. 
This systei has benn re\ i\d thrtough the mreaii/ation of* ahillia 
cooperativCs iil Syria. wlicr gra/iig is coiltrolled 1 tle 
Coopei'ati es and lillitcLd t aiillals ox'. ned by. its illclll)is ()ra/. 
1983). The gra/iig reserws as used in ilorthern Solmalia bella.l 

considered a variani of" the hera system, as \well as a type ol 
deferred-rotatiotn gra/iing. 
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foragce, and forest' on the sIInII land base. promisesC to b one of thle lost 
effecti c respoilses to lhis cha Ience,. FH I14icvcr, ti s pot:nti'II caIt be 
deCloPed thro.h in intCrdisci linar \ process that mill cad to 
mnlLtipIc-nsC illnl .llllt \orld's forests. The pIoc,.s CaIIIOtI2I of* the 
11Chn ill CmIel t until seleltists and ia nLcel's Ok\ IcOlic paltellns of 
traditional thinking that ha,\ Cteated inStitntional barricrs that obstruct 
IlnteratiOls ittn icrtoi I'tforestels. rane nanacer'. "oeial 
scientists,. .ninlal scic ti.t,,. mid , diifl scientists. 

()cr the Celturies. na:ttiv ctlti ators ill the tropieos C\oled a ,\,stei of" 
sequtentl Iarof'Orest r\ for tlse tropical soils of hi f'ertilit.. Shiftingo 

cultivatit inlvo',,thrc steps: culting' lnld burnn, trees. groit,ing ,.Crops 
in CleIurcd areaIS IforI to S and f'Ill\Iinc the area for 3 to 12 \ealI" e;ir>s. sto
 
prtil he rcgrov, h , tldalnatito reien~lecit the "oil (See
figtmv 21 ). Shifline cttli, il i , prin iril. a ,\sl,,tem o1 Intintc 
conservation, atccnmulattiOn. tMid rcC\culin llbIt iliso provides, v,ildlif' 
hibi tl't and onII''e of ; od 1fr belfits..Althlltoucha <cl lcl as seeonda, 
shil'tink C t i ation ipIItpl', i p im iti,\e. it hIis plcrntitted sstti,ed 
prrliotil fI elnlrttOlls 11td is a ,ood banse fIr dcvclop,.,ing llttore 
advkmnced arobrlit r_ s, stes. i wintdin.g plaiti ie selected Ib(od
prddnin.e trees, or livestock foddcr trees in the I'iliov' arca instead of 
llo,.,inc niatiral im,,asion. Ihc tralkititonll s\stems are scrv.ing as the 

basc for dcclopl . Illain wllt lieI'ut lur approalchcs to Icof'OIrcstr. in tie 
Iropies. 

lhe ltC-roliOli,tock situation itt declopin coutries tids to be 
sintilr leCCILtt, Most CUltis ators ht,\c a fc\ alnial,,ls. l lov ever. ntait, 
African cotuintrics also h1a\c cotsidcr tbIlc iiterest itt \, Iik.' lffbiTts to 
intecratte livestock Hito r etr.m highOec lbetsed oil to arcas: gro\nill 
,t1d tSgiL I'oddCr tres,and shrubs'IS a cOtserN atioI prctice aInd g'llinc 
livestock inder tropical treC Crops. eC.'.. timber. rubber. coconutt. and 
oil pal rt.
 

Interestingly. anlaroflbrestr\ approach is being taken to coLnter 
desCrtilicatiot0aId ilIrc'stJ tit both it seittiaridhitd in hiMid Iocation.. 
Rapld .m inc trees ;ire beIing planted to stabili.c the Soil. to supply 
forage for livestock, to be used for fuel. and to( prodnUc soCe wood 
prodncts. ResarchCrs M leutitinot.'ns I*C.,tree uch asarc IctivCl,, prot'tiitcti 
L 'wmaco, hImucwphlt thit will suipl I'vI;Ic. inl. I'crtiliiur. tid \ ood 
(tmore than l Ill'1 lt Ci'r a, co1iii)rCd to ttcm t pine plltat'ils. 
which produce If) ll. 

hnte.'cratioln t' tree crops and licstock has, be LtudIld throtclouIt tile 
world. l)iir\ cattle lili\t. been kept in old coconntt ilaitatiols in 

Ill n,tlc i,, C/b 6t'.L'.LT.Ian,';a ii. \,' llivi. Li ttes s, o ui/ic. uII , 
Macropli/ilau a,opi/Jri,'CiM, alld I).oo/ilIM te111ill1o 11*C2l'0\kln
under rubber trees,, a,see>,d sotiree. In West .\f'ric~i. st tiis liuix e inchlded: 

gra/ing slieep under I 5-',car-ol oil palns and Koli trees that had \Ct to 
form t1Closed ca",tnop+y: .shCp il niango c: ,shdc\ plmiattiotn: Mitd cittle in 
palm grovs. 

Agrol'brest ry is citcling a period of, transition Ilresponse to incre;sing 
Iressures ott the earth's ltnim'tll 'esOuL'e. Ibase aI mlnce Ofto stppl, ,i\ l'trlo I' 
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guods aid services essertit l to tai's v, eII-beinI. Althlough forest gra/in
is a ti nalm',dmCthod of mutilIC use. it has bCen characteri/cd by few. 
if any. mananuclnt inputs and b lov, leels oF productivity. Since the 
opportunistic approach isnot likcl to meet IlitulC neCds, mo0C atd\ alnce'd 
p'odlucionlss\tes \.ith1 reater lllu.I gri lltnl inlputs IIISt be dC\clopCd 
atnd impIrcen led. 

The rllln'Crtis dll:tMChICs being taker (0 iIpoVLc aro'or.str\ 
pflOductionl ",\seIIIS caI be UIr ipCd into liC 1aIlaiullIlt-ol'iltcd 
Catcuorics: I)platin Iddter tdes aIld !hrub,to ,lw dIcrestaion iI the 
humid triopics and de ifciiorl i tile : id tropics: 2) producingn I'orac 
n,1 pine plIntalions, i teimperate conifer Iorcsts: 3) itc'rating forace 
proiltCtiori , ith tree C on ill the tropics but also I'ud incrops ,01), 
Orch;.ird, ill terrre rul /orre",): 4) lllIlacle o'ts I'or proLuclion of , ildli1tC uscd For Food: arUd 5) reuc.ing ,-"ilg dlai c on broadleaf 

1orests IICIS.in both tropical :11td tIIIIpCI'it. 

cultivated land 

forest " 

burn 

s s a t burn a coajn 
clear forestV 

woody s bucultivated{ ~, 

s 

land 

forestcrops ae d weeds 

shrubs and trees grass and small shrubs 

forest 
burn 

woody shrubs 

land
cultivated . t 

F~igure 21. Thet UIiifinr -c t (it III In(h (I Id o 11 i~ I1 0/1 l /98vt2 ),tl (111 11(10 
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The above approachcs represent only a loose collection of* observations 
resulting Ironi research and ianagelen',activities scattered around the 
world. Tllc knowledge currently available has helped solve many local 
management prc;blemls. but it is neither of'suflicient detail and scope, nor 
adequatcly orgeni/ cd, to provide l understanding of the structures and 
processes linking the various social, ccononlic. political, and biological 
components inuvolkvcd in ai-ro'orestrv production sy'stems. Such anl 
understandiiig is CsSCntial if findines at one location are to bc 

extrapolated to solve problems at other locations. 

Resource Development 

Resource development req tiCrS t ie planniii ig. layout, and construction 
of the structural inprovements necessary for the managemient and 
control of gra/ing and other uses to be Ia;lde of' itiven aella.In tile 
preparation of tile plan. the cf'ects of cach developmnclit itern shtild be 
considered together xxith interactions among devclopnlets. For 
instance, the impact Of ioals and permanCntC water should he considered 
in relation to the cl'tccts of likely C1Ccn I[t tlolln of people and domestic 
animals. The plan must include dtCils be0ond those mCntionCd ill 

chapter 4 and emphasi/e theifollowing: I) Inultiple-use objectivces of each 
development, 2) interactions of'people. \wildlil'. and doinestic animals: 
3) si/e. number, and location of' each t\ lie of infrast ructure: 4) likely 
problem areas: 5)initial, annuil. and long-term finincing: 0)priorities 
for development, coinstruction, and it plemntat lon: 7) inspection arid 
follow-Up" 8)iadlinistration and Cnf'orccmCnt: and 9) matintenancc. 

As has alread\ been suggested, tile Success of ai project xxill depend 
upoii the gUoodw ill of' the lpeople. It is tlie locl licoPle \\lo will need to bc 
prepared to carry on actiivities initiated hv the project. Their reasons for 
doing things a particular way are 'requentl\ practical. Water 
developmaents and trans;portatioi inflrastructure arCprincipal tyvpes of'aid 
that cali meet tie nceds of, iiiliy people. but are susceptible to abuse 
without maintenance and continued admini stration. 

Woater 

Watcr ill the righit place and in the right aoltunt is crucial to the 
dcxleol'nlcnt of allrlx All r.alLc areas. Iloxxcxcr,rerrors il ,.\atcr 
developntln hlvecaused %arin c %IrollrnntHII dede' leg, .tradtin. 
irobalb llore th ian 111 ther t'\pC of, stiiicirill illlroxerlllt. Il 
semirrird and arid regions. xater has 1lx\\, CCxiicarce nd difflitth to 
obtaiii. Pleopl lixe r \xx an itts 

lgl.Creel,of'L'IIx 


nac tcr. recard i iliudarlice ofl lesirahle. 
and beliexe that the ,iLiht ol'it has creat xallie. Therefore. the tenldency has 
been to dex chlop tstlhll\ ellk ,sixC \\,[let.\\ iI %\illarrc xi tli c\c 1ai as 
financiill\ possibihe. Such Conditions -urialx concentrations of'led mot 
animals and people. \hicli i' lnot dlisastrous tW the prtoJect. caused later 
illaIgclleiltrt probilcurs and lalnd lcst itltiOl. 

'Fhe si/c or capurit.a t"o' i ixm\ cr suplyI therel'orc hiccomrescmil ir 
ilmlportillit consideration. Il,l': 1alotlilts of1' c.s,sxltxr should be 
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Figure 22. 	Water attracts wild animals as well as it hwes domeslic animals - in this 
instance /Or public viewin' in 7savo National Park. Kci a. 

aI didCd. Total wiatCr-dCli%CI\ capacitiCs should be carefully calculated to 
lit the 1pro.cCtCd ise IId pCl'iod. lor expl , IaIllatutre Cow with a 
sticklin call' a re ilC ism uch ;.Ias i4(0 liters to 50 liters per day, and 
hlleelpLip to 4 liters or 5 liters, Waiwil emlpIrature andthg humidity. 

Add to these reLtilCmCnts the expected losses by evaporation and 
s.eCpVac. Mnd the Cult is the k\xtl"needed for each animal. 

The planllille of'1n0% %dter deCelopmlntS should take into account those 
alrcad\ in exiStence and the traveling distances of people, wildlife, and 
dollCtic lilmals. As l general guide. oIi ' assume that walking 
diStIc Io ater should not he more thain 6 km for aninials. However, 
lhiN \\ill \a' according to topograplh,,, lile of year. and aimilial species. 
Illarid aleaS %h r'e llmdilill is the % ixoflile, watcr developments nutist 
bC \ixdlC1 paictCl Mid ca illv Ilalialed. 

I rifrastrittire 

The ilnfrliastructure conisists of basic elnglnerii g installations. lfacilities, 
aid rods necesrllv I'01r t1nd frinCtionil of tile IprojctI.the deelohpluIenCl 
luesc e c llent must bIeproperly planned and well-collstructed because 
tlhe\ are wital itoth e\dal operatiolland e\elltalll Success of all 

Tcleets.[li exten an \ p) of stru1cture's dependI onl suIch f'ICtors as tile 
number id kinds of uses. idninllsraliC a11d CdLiCalioni! Colllcts thal 
icCI to b mlinaincd, niarketilg ireClUilCilielntS, id nloi\vemelnl of 
IrodtIce. The inratrfc'tre hlIld be plnilllnCd it dLail conCurfrentl 'ith 

the Iroduction act1iCtie to be Carried ot and pl'jcCioits of I'liure 
ei.ii remfe nits. 
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At least a minimal system of all-weather roads is necessary for supplying 
materials, marketing commodities produced, and for general travel of 
the people. Most often improvements in tile sie and location of' existing 
roads is all that is needed. InI other situations new roads will he required 
for new developments. 

Where handling of livestock becomes necessary, holding pens, scales, 
and dipping vats should be panCd accordingIto projected needs. Such 
facilities in ust be strategicallly loca ted at popula tion centers, used in 
conjunction wit Ihot her aspects ol't lie project, a nd niade of'local materials 
wherever possible. 

On most projects. permanently assigned personnel should be designated 
to live withiin the work area, and nlew or recoilStrtLcted diwellings as well as 
other IrCLuireIen ts for liiing will be essential to tile well-beiiig and 
productivity of these personnel. Such dwcllings should u,;ually he located 
in coljiunctioii with, or at least near, livestock ald agricultural 
crop-handling 'acilities Ior purposes of security, marketing, animal 
health, and maintenance. Firebreaks may be essential to the facilities and 
project. 

Fuel and Charcoal 

Wood from rangelands is a major source of fuel, either as dr'wood or ;IS 
heat-processed charcoal. Manufacture of' charcoal is iinsealed kilns that 
permit small flows of air sufficient to support tilecarhon i/ation process 
butliot enough Ior flamirg. The first phase is burhnilg. \hich takes I to 4 
weeks. The kiln is tIhen sea led anda llowedi to cool. Typically. 100 kg of 
charcoal results f'rom I i' of' \.ood. The kilrs may be small and locally 
made of' soil aiid poles, or more elaborate arnd made of llietll. ('harcoal 
oiperationis ol'ten lCCOiiplv hrlshlland clearings. iii which close 
excavation and chlarcoaliric of siturn ps cai I'Cd fl'tICe staids un'desi rable 
sprouting 'oody species. (harcoal proLuction helps cover the cost of 
converting rbshlIalrds t,more open forage resources (Little. 1972). 

Other )evelopments 

Many areas produre, or cart prod treL, sir f'f'icieit trees so that Some 
aspects of a timber industry may proVide add itional sinall-frmi income. 
Improvements in combinations and ruaiagcernent of' trees. crops, and 
pastures grown togetlher hold great pmrnoise f'or' villagers ilr sa vailna and 
f'orest regions. Their hasic culttiure for cent uries has bCCn diversi fied 
cropping, which is ai example of01' ih tiplC Lise. ('haiiginig to a 
nlonocul tirc form of' 'armiig ill projeiCt areas f'equeni tlvyfirIls aid should 
only be done after careful analysis aid deierriiinatiori that the people will 
accept cLil ttiures of'pure crops. In serm iarid anrd arid regions. woody plarits 
are frequently of' major use fo' fodder, fuIel i iiahlli l'oods, arid soil 
irmproveieiit. l)eperndiring upon tile itrillMer 0f rees per acre a1tnd the size 
of' the trees or shrubs, thiese tree products may also he sold as limber or 
processed into charcoal. (Grovirg \wo dy plants may be either a 
large-scale operation or a coltin tiri cottagce irlInst r\.In either case 
development flacilitics of' man) types may be requtiired. 
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Range Improvements 

Direct improvement of rangelands refers to the series of practices that 
result in the betterment of the overall vegetation and that aid in the 
renewal of the natuial resources for multiple-use benefits. Such 
improvement practices are largely in the nature of revegetation, water 
conservation, brush management, and prescribed lire. These are 
recommended when the deterioration of the vegetation and soil cannot be 
improved by liivestock-nianagecent procedures alo,,e. Improvement
practices should only be undertaken as a last resort in semiarid and arid 
regions because insuflicient rainfall often causes then to fail. It is far 
easier to maintain a range in good condition, or even to improve a badly
deteriorated area through management, than it is to rehabilitate 
apparently destroyed natural resources. Protection and livestock control 
are es.,,cntial for improving the range whether through direct management 
or range improvenent. 

Revegetation 

Revegetation is a fuamily of mnprovement practices that are utilized in the 
worst of the overgrazed areas, where drastic reduction inl the cover of the 
soil surface has occurred and few root crowns of desirable perennial
vegetation exist. The vegetation may be restored through natural plant
succession or by seeding. The goals of revegetation are: I) pasture
improvement to increase quantity and quality of forage for livestock and 
wildlife, 2) improved watershed conditions, and 3)a means of providing 
supplemental or reserve pastures. 

Natural rexcgetation is the improvement of the ground cover and species

composition of the existing vegetation through th1e manipulation and
 
control of animals by various management techniques. In some cases, it

requires the alteration or removal of severe wildlife 
 impacts,
woodcutting, too f'req uent fire, and other inflavorable practices.

Management is the cheapest and easiest, and usually the fastest means of
 
vegetation improvement. It should be employed first, followed by

seeding or planting on areas where animal management cannot do the job

alone, but only after acceptable levels c,"animal control are assured to
 
protect the seedings.
 

Artificial revegetation by seeding or planting involves introducing seeds 
and(or) plants that are not naturally present. Seedirig is undertaken when 
either the existing ground cover is too depleted to reseed itself with 
desirable species in a reasonable time frame, or certain species are to be 
introduce( into tie plant Composition. 

Revegetation should not be attempted: I ) in areas wheru grazing animals 
cannot be controlled for the first year or two, 2) in arid or semiarid areas
where the soil is either very shallow or relatively infertile, and where 
precipitation patterns are unpredictable, 3) in tropical areas of granite
soils where the humus layer has been totally destroyed and(or) leached 
out: or 4) in areas where gra/ing management is impossible or where 
effective use of the seeded area cannot be made. 
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Experience with artiflical revegation has shown that tile following seven 
items are important considerations: 

" 	 Tile importance of using adapted plant species cannot be 
overemphasiied. Seed of' tile desired native species should, when 
possible. be collected close to tile revegetation project or within 

tileprovince, or at least should conic t'rom a similar environment. 
Adaptation becomes even more important with introduced or 

nonnative species. Only those that have been previously grown 

somewhere in tie country and have produced seed should be used. 

Transfer of plant species from a given climate, soil, elevation, 
growing season, and topography to a greatly differLnt situation 

usually results in poor germination, high seedling die-off, and low 

plant survival. r)epending upon tile species, a few surviving plants 

usually requiiire nunerous successive generations before tile species 
becomes adapted to loco Iv prevailing conditions. 

* 	 Each particular ecosystem has its own set of native legumes, which 

may be trees, shrubs, or I'orbs. In many cases tle native forage 

legunes have been destroyed because of their high palatability. 
LeguLes are crucial to tile increas, of' nitrogen available in the 
soil, and ,any revegetation attempt should includC thllem in the seed 

mixture. Many tropical and suIt ropical legules are available for 

tle humid tropics. 

• 	 The reduction of competition for water and soil nutrients by 

undesirable vegetation is in important consideration ill 

revegetation attempts. This may lie accomplished by cutting 

sprouts of 'oody plaits. or cultivating or hoeing the soil prior to 

seeding. 

* 	 Time of planting depends upon the rainfall patterin. In general,
 
planting should be done so that seedlin s cnceru at the tinle when
 
rainfall continuity is most likely. For example, in areas ol winter
 

rainfall (Mediterranean climate), it is best to plait in the :aUtulllln.
 

In areas having fairly reliable slmner storms, it is best to plant in
 

the spring. Just as with crops, the seedlings of ftorage plants need
 
to grow suflIciently large to withstand tile stress of'tle dry Months. 

* 	 Seedbvd preparation is essential for good germination and
 
seedling survival. Grasses and other plants with siall seeds
 

require I compact and Firl seedbed.
 

• 	 The depth of'i;anting is directly rproportional to tie sie ofthe seed
 
being use'I. Very fine seeds should lie barely covered, not over
 

deep. The larger seeds should be planted deeper. the largest 
to about 2 cm. 
5 111n1 

* 	 The method of'planting depends uplon the si/e of the arila to be 
planted, coincidental treatlenis such as blIrush control. t.ype of 

seedbed preparation, and the equiplent available. 1-land-seedin 
andi planting are usually the netlhods used in villhige aericuhtnire. 
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On small areas, hand-broadcasting or using a small hand-held 
whirlwind type of seeder is best. Seed should always be covered 
with a 	brush or hand rake. If heavy equipment is to be used for 
brush 	 removal before reseeding on large projects, seeders are 
available that work off the heavy cqtuipment itself. 

Water Management and Conservation 

Rangelands serve as watersheds that provide groundwater recharge and 
overland flow for downstream water uses. Consequently, both the soil 
and the vegetation should be maintained in the condition for optimum,
clean water yield. When watersheds are not so managed and maintained,
the effects can be damaging in tile short term and costly overall. Bare soil 
often becomes so compacted that infiltration and groundwater recharge 
are drastically reduced, evcn t0 tile point that wells for domestic and 
irrigation water must be continually deepened or other water sources 
found. 	The objective should be to Manage for a loose and crumbly soil 
surface that is covered with plant materials. 

Tile existing vegetdtivc cover is dependent upon tile soil, climate, and 
past history of use. Vegetation occurs in layers over the soil surface; the 
uppermost layer (overstory) slows the fall ofthe raindrops, intermediate
level leaves further slow the fall, and tile litter or ground cover breaks tile 
impact of the falling raindrops. A raindrop missing these layers strikes 
bare soil, creating a splash that dislodges soil particles. Dislodged
particles are filtered by the soil itself', thereby creating a dense crust, and 
further reducing infiltration. When the vegetative cover decreases over 
large areas, erosion begins and the quality of the runoff water decreases 
because of increased sediment and minerals. Because deterioration 
continues, runloff waters become progressively less useful for irrigation
and other uses. Management objectives should be to produce and 
maintain vegetational to erosion and ensurecover prevent adequate 
infiltration. 

Where severe erosion has occurred, special control measures will be 
needed until management can improve the situation and maintain the 
soil. Delaying proper management permits erosion to accelerate, creating
situations that require more massive effort, larger structures, and greater
expenditure of money. It is useless to undertake these measures when the 
root of' accelerated erosion is overgrazing. The more common forms of 
erosion control are: 

* 	 Revegetation: On many areas accelerated soil movement occurs as 
sheet or rill erosion because of reduced ground cover. '.iis may be 
stopped or at least greatly reduc.d by increasing the ground cover 
of perennial grasses and forbs through revegetaticir techni'ques. 

* 	 Structures: Where erosion has progressed to the point of massive 
sheet and rill erosion and gullies have bccn formed, use of 
engineering structures such as gully plugs. dikes, terraces, and 
danis may be necessary. The methods chosen depend upon
financing and availability of IL.and or machine power. 
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* 	 Mechanical soil treatment: When stremin crosion is occurring as a 

result of poor infiltration and increased runoff fr am the upper 
watersheds, mechanical treatment in the form of pitters, offset 
disc pittCrs, imuprinters rMvarious types of rippers, and water 
spreading are samet imCs effective. Treatment of the Lipper 
watersheds iv Ohose nican, increases infiltration, decreases 
ruil1. and greatv conllt;-: to ilprovCd dow"nstinrei water 
quality. Soil treatmnltCi IuSullyll requires lCavy equipment. 

Brush 	Management and Control 

The need 1for brush nanagenent or control may arise as a result of a 

nuilibcr of fl"Ictors. V0'otis I ntilt such asplc-luse aspects of a givein area. 
road construction. structure'., farming, wildlife. and domestic aiiimal 
gra/ing may req i re clCaing, thinning, or complete brush removal. InI 
one fornm o another, anOld f'Or a number of'reasons, brush has become 
\ery' dense ol Iucl ran cla'nd. S0oIe LenSe stlliidS ma'y preluide other 
t\pCs o1" v tationl and C\Cn becolle imllelitrable to ImIll or .m111als. 

When brush spCCh:i.r'ach a deni ',t, that necessilats cotitrol measures. 
tle ground cover o1 l",a sIsS aid forbs hat,LsaI lY hCCn redtiuced t tie 
point where C\geltatio Inla\ he necessary folio ing trcatlcnt. l)illercnt 
\oodx, species requi re di le'rent cont10l techniqtiues. (Goats arC particulart'ly 

useful for the control of shrub species rclsollabl\ palatall: to them. 
Time, intensity, and duration of goat browsinrig inl uencC Ctfctiveness. 

Figure2.3. Sail Intl i ir' , s rm ''ld prm /c a I t In h ,I'll 

r,".ahli% ,tlto/f ',c hr,r quo t , 'tth " ll/ 1I(/. /,I//,/tm l 
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The sprou tin g. sCpecies tlat grn1 from IIunderground bud /Onles are the 
hardest to control. [",or the larger Sprouting species the root plow is best 
suited and fr the siimaler "u'spiOLitIne species the br,1isllild low is 
adcqluate. Seldom1 if' cCr does a Single treatment ';,,1, anything like a
IN1",, k ()nor more ubsequCnt retretinlentS is uIsually nce+:-srsanll. 
alt hought the retrCatMiIt techiiqtLc nee+d i1ot be the same" is the first. The 
Sl'l'otltilig specieS aire \cI\ col+illol+ iI tropical avid Mediterfanean
climates aitd practicall preclUde,.Tlc,.tix brush colito-0l b\ mechanical
tnian,,. ('heroicalS and 1iiilrc irlore +llecti\+. 

NtOlSlprOtiul1 species that repr'o vdlce SOIlel\ b\ seed are the easiest to
control. F~or Farge trC-si/ed nnspioutiill species. the ungle buster or 
.nchor chain hetecm t,\ )ODX )9 ('aterpil'ar-t\pe tractors is an M or 

el'f'ectixe tiraimnt. IVor Small tres., 
 shrubs. and hali+-shrubs of 
ll0sprut g spicis, tle M;Iilrdei+Iblth ctter cln i an aIldeqlte mealsof red tchim. brush eo,,er, la rge-,,cale apl~,icatiot of herbicid+,., requires a 

pa -equiipiCd 1I1ed-vwiii airplIane. helicopter, or grott i, r. An 
oll-site storel+ area tocetuimr \\ ithl ii\fi lc 'acilities and eifer a landing
pad Or riimIw ire el+,led in the eases oh time helicopter Orel d-\\ inc 
airplane. These F'acilitie,call be prl\ dcd uml\ o\r, larg.: pro.ect,. In 
Small areas ,here bru:Sh detIosil\ is Iot r!iCIt, the mdidtIiMal pl.Iut 
treatment b\ tile hlnd-apl',licttion 0ol rellCted herhicides iSacceptable.
('aC ltist be c\ercised in t+n+etiv!+ local rc2latitilsCOeIt.+llI+ the use oh 
specific herbicides or pestMicdes is \ell as inl the control o graling alter 
sl+rax,iiig. 

Itl ar+' img dec_,rees iand control uS.iIc otn-site or local labor is 
adxanitaceous. Ill dual frce aipplicatiots \with backpack spri\ers or,11(11 

in herbCihcides 
pays It' the cost 1,1application. Ii large-trunked slprotlling species. 

pelleted herbicdes, the sahe ill coStl'\ IlreqiteitIl', mor0+e than 

(igginlg Out tile niii idull sIitlllpS b\ halld is the SUTet Ctlrol neasure
 
and is alsoI'requetltl\ cheaper thatn tisimIg ileax\ equipenllt. The use 
 of 
hanid ltbor im\iolinig local lpople dcxlops enthmisiasl For the pr.j~Ct(s) 
lild pi Mesl a certiln inllutllil ol" re +ltue. 

In tle absiic of lire. ma ir\ grasslands, especially ill syax iia
 
eo> -,enits. tend 
to bCcotnC dominIa ted b, shrulbs. Palatable shrubs aIre 
desirilb!e and mOde'ate q umiititics of them arC accltlble. Others have 
little alue to ]]ost herbi'\.(rons aimirals. Increasing shrub density 
c+inaIll,, results In a -. mp reduction ill the carr'ing capacit y lot those 
anilal species that depend inaitly onlgrass. 1ie use olire to prevent the 
SLticessionll roml mi illimitoo far tOx\aird brush d,.imlitlice is the cheapest
aid rIeLqtieiItl,, the most efCCti'\ e mIetlhod l'br brIush slald manipulation. 

Prescribed Fire 
ILirC isia xati:ible manageulnt tool to be used it conjuIon with gra/ing 

aiagemclnil. W ihntIsl +suc,,h a \,y. it can contrihute substaittially to 
ranVeland tllnitellelce and product.l it'. 

F'ire ali. be used Citllel to 0o'01trol or"1t Ililage2 \ee.tattion. In Conltrol. 
the ob.+lcti\e is to ehiitate Oir reatl'\ reduhcC time amounrtt oh w'ood. 
\-ctmnilliOll it ,lrea. The aill IS cOnalVCll 'ersiolnhlill oh,. veCgetationial 
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I ipeto another. Ili maniua'een t. the obljcctivxc is to maintain the density 

of n LIIib.r ol'ccrtalin [Ia:to1tS per unit ofirea itSollie dcircd ICel. Alothie 

of 1Mxx IUAlit\ MidLiseIllai.cleflt11e of IIC is to IrCduccciulCllatlo0ils 

ncx\ ted rcadihl I\;ikilhC. "hceInIatllre cra1.|lss hiomass, makinm 

oh.jectiixs 11a\ he Icix r"dI ,1i'liciCnt f'uClbuildup e\its I1\
 

aianagementcotrnl'liiig [he lical and rate of hurn. Pel'orC usiuc tirc its it 
tool. COInider I'ollox ILtols .0id rIcliion,,hips.IIhe in 1 

..\tnipheric conditions. esl.'uciII\l t ilIprLturi, hhniilh.i. xxnd 
cloud co\l. and peu ailing. mild\xlocitN. pisculcu or absncellc of 

ordirectionl detclermine¢ the rlle of bnrninc. ('lunatic criteria for bIrl'liicL 
not biininn iieed to hc elalishcd and I'olloV.Cd for each Iociation. 

n the semiarid atnd arid raclads,is lfrequentk too sparse.( iround cox c'r 

-t.1o prodLICC the' dCir'ed \C Utltiolialto carr\ a In1 of stilolcint ulist \ 
r.nCo\. allL-'' ,incainials for a \\Ct Casonhan'es. Ia lire ,n1C,,,ircesarx 

t,aloxx adequlte groltld .o\ ,'" 

Soil sterili/ation miht occur xxien 'al aillotillts oldr\ ood\ materials 

bt'Ii for a long 1iiiiC. btill is the buildufp of !'aiinadC llelICeralSSeldom 
Forests and sa\animls of the tropics. iheash from such 

liies i,, hias certain IelrIilielr properties. 
that greait in dr,\ 

xhite :and 

Species ,Clsitixc to fire are ilillmailv nolsl 'outIlgplaiis. A slo\ hotlirC 

IMI\ Ithre,.'ore dC,rox nCr'lx All of them. If theCpecieC, MVe highl.y 

dscirable. usc fire onml x lien ulinii conditions allox\ a Ifaste coole r 
Iire. or use n fire lt'all. 

l c'ulat oii l'rutim. I[ire ma.;\ 
on thei to stimulate sed uflillnatuol or incrcised foluc productioni 
through Sprout production. Sonic basic knoxx ledC ofIeI lilt I'Clction 

to f Il ma. hC acquired through cO IIIltat1i1 \ ith local siIordil peoples. 

So letIspecies reluire uiCor'M olr so ut lie used 

Volatile oils and xIaxcoatings on ICaVs and hark of numerous Medi
a hot Fire tinder cnt'1 rolled conditions. Theseterranean shrubs rCsult ill 

volatile iscs 'rCquently arc carried some distancc fom the original burn 
and caln ignite to start secot)ndiryt.uplanned ires. 

Inasmuch as a frCshly huriCd araC V.ith Vounc crass attracts all grauing 
aIalIs Inthe area. OvCrgra/n1 n U rOIl illg and a uit 'tdLctiolle pIlnt 

onlm mall burned areas. This max lead to excessive soilgrowti is coimom 
compaction and increased runolf and erosion. Fires in the tropics should 

cover atlarge enOughareallll SLch inmal coletratll'iIs.to prexent 

Besides its WidespraCld use to control brush, firC is an initegral part of
 

maai.i9ng to0 JnimrovC quality, palataibility, and availabhility ot
 

to acciniulatiolis of dr\
hCbdceous ftorage. :ire iswidely applied 

61g Season. The emllclilcmaterial .just heore thleegiinniing of ihe gro\vi 


crass Soon becnolmS availahlC to alnnIals and iS of higher Llqilit $ than it
 

would be without the burn. IBurning uav also be useCL 'or a vaie'ict of
 

other retasols such as providing aihlbitllat Suitable Ior particular aninal
 

speCies, inlueLiCncing anial distribution. rieducing populations of ticks 

and other insects. nIILdfaverill cer'tiin spcieS Of pllllts. 
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Integrated Rangeland Management 

The rangelands of the world are extremely varied and every management
unit (ranch, pasture, grazing district) has a unique set of' management
goals. environmental characteristics, available external resources, and 
combination of basic ecological principles that apply. Bef re a successful 
management strategy developed for a particular ulnit of rangeland can be 
adopted on another unit of even similar land, the principles and goals 
critical to the stratCgy's success mLUSt be evaluated. 

Good range ma nagi en t views each management unit Is a uniqie 
ecosystem ar1d uses basic rpinciplIes from many disciplines inlmuding 
ecology, economics, political science, and sociology. The art of comn
billing these principles into a mangement strategy that considers the 
whole ecosystem has been referred to, with minor variaitions, as holistic 
resource naiagement, tile ecosystl'l approach, intiple ise, integrated 
resource use, or ran c inant Whatever the term used, it is this 
approach that is important to tile sustained productivity of tile vast 
rangeland resources to meet the short- and long-tert11 needs of, Inall. 
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Table 6. Key Alaiage'neni Problems and Re ommt'nde 

(Crazin, 
S~ssims Sv irrn. 

Savannas with tall Deferred-
grasses roLt:ion. 

trans-
humanee. 
nomadic 
helna. con-

I tinuous 

l)eciduous torcsis t Deferred-
wvith hich Lrases rotation, 

trans-
: -. humance 

7v 

Desert shrub and 	 Nomadic. 
grasslands 	 herding. 

henma 
sYsteml 

Seasonallv looded Save for 
and ',vctland veectation dry-season 

grazing 

Pratices 1w Rangeland Svsttcns 

Vat.:r 
ilk-lpnmnl 

Surface storage 
oi well, 
required 

Surface storae 
or %kells 
required 

Surface storace 
or ell, 
required and 
o f irst 
priorit, 

May be useful 
sites for 
developmt:,n 

Sil 
(un-r.alion 

Maintain 
soil 
cover 

Maintain 
soil 
cover 

Water-spreading, 
and water-har-
vesting struc-
tures to improve 
cover on 
selected areas 

Control gullies 
in central 
channels 

Pre,.rilwd 
Burning 

Use 
%%;delv 

Uy!e 
frequently 
and 
widely 

Use 
infre-
quentiy 

NA 

%No. 

Plant Control 

Charcoaling. 
mechanical, 
chemical. 
prescribed 
burning 

Charcoaling, 
mechanical. 
chemical. 
prescribed 
burning 

Fuel%%ood 
harvesting 
only 

Seldom a 
probem 

] Plant., for 
Seeding 

Only a few 
grasses and 
wood' legumes 
aail ble 

Many improved 
legumes and 
grasses 
available 

Shrubs on
 
selected
 
sites
 

Seldom 
seeded 



5ri k,\ 

Tropical rainforests 

Winter rainfall 
vegtation 

Montane forests 

*Refer to description in this chapter. 

Coordinate 
animal use 
on pastures 

and crop-
Iznd 

Deferred-
rotation 

Rotational 
grazing 

., 

Usually 
plenitiful 

Usually 
plentiful 
stored water 

and rells in 
drv season 

Usually 
plentiful 

n , 

Maintain 
soil 
cover 

Maintain 
soil 
cover 

Maintain 
soil 

cover 

, r I uri'r d 

Use in 
land 
clearin 

Use for 
clearin 
brush 

Use infre-
quentlx 

W,,( .1 d 

Charcoaling. 
imechanical,! 
chemical. 
prescribed 
burning 

Mechanical or 

chemical for 

fuelwood 

Mechanical and 
chemical clearin 

to de' eloppastures and 
cropland 

N5Pctr or 

Tropical 
leumes and 
grasses 

available 

Cool-season 
gras.,es and 
clovers 
available 

Use only 
cool-season 

grasses and
legumes 
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Glossary 
A 

ABIOTIC. Non-living, basic elementis and compounds ol the environment, 
such as water, solar radiation. minerals, etc. 

A)APTATION. A measure of physiological fitness or degree of adjustment
of an organism to its environment. May be determined by physiological 
characteristics, structure, and activities. 

AGROFORESTRY. The production of trees fOr wood, food crops, andor) 
cultivated 'rage on tie same land. 

ALLUVIAL. Pertaining to soil or geological material deposited by running 
water. 

ANIMAL HUSBANIDRY. The science of breeding, feeding. and tending 
domestic animals, especially farm animals. 

ANNUAL. A plant that completes its lil'ecycle fron seed within a single 
year. 

ANNUAL GRASSLANDS. Lands on which the principal plants are annual 
grasses, which complete their life cycle Irom seed within a year or less. 

AQUACUITURE . The cultivation of f'ish and o her animals and plants in 
controlled marine envi ronmlents. 

ASSESSMENT STRATE;Y. The selected approach for appraisal or eva-
Ilation - as fr the assessml ent of' IIltll;aI resolrces. 

B 

BASELINE STUI)IES. Studies ,nale to pro'VidC datla ilgnlillst which fulurlre 
studies may be compared. e.g.. to measure change. 

BIOMASS. The total mass of' living plants andor) animals existing at a 
given lile in in area. or ecological unit (e.g. total aerial biomass of \'egeta
tion. large-mammal bionass, etc.). 

BIOTIC. Ref'ers to lit'. living. 

BOREAL FOREST. A northern torest consisting chiefly of coni'ers. 

BROAI)I,EAF"FOREST. \ forest of deciduous or evergreen tre'es having 
broad or lealesI'lat 


BROWSE. Lea vCs. w s, and shoots of, shrubs. ssoods vines, and trees 
.msailable 1,or1 -To bros\ ' is to consulme browse.animal collstilllplionI. 

BROWSERS. Ar'iimals that +\ood plants it major portion of theiruse or a. 
dict. 
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BRUSH, SPROUTING SPECIES. Brush species with basal buds, often 
underground, from which new shoots emerge, especially when old shoots 
are removed. 

C 

CAMELOIDS. Large, domesticated. hmped-back mammals. There ar,: 

two species. Camehs drmedarias (dromedary or arabian, with one hump) 
and Caehs bactrianus (bactrian. with two humps). 

CAMPOS CERRAI)O. A heterogenous vegetation type. occupying 20( 
of Brazil's land area, composed of' scattered trees and shrubs and seasonal 
grassland. characterized by very low soil fertility. 

CANOPY. rhe aerial portion of shrubs and trees, usually expressed as 
percentage of ground that would be covered if a vertical projection were 
made. Closed and open canopies express relative degrees of cover. 

CLIMAX PLANT SPECIES. Plant species found i) plant communities 
that have reached the final Iclimax) successional stac. 

COLD-BLOOI)EI). Animals whose blood telmperature varies according to 
the temperature of the surrounding medium. e.g.. snakes, lizards, and fish. 

COMMUNAL. Belonging to a cOmunLill;:y o; small group of people. 

COMMUNITY (BIOLOGICAI). A group of one or more populations of 
plants and animals with a comnon habitat. 

COMMUNITY STRUCTURE (PLANT). The vertical and horizontal dis
tribution of plant components (trees, shrubs, herbaceous, etc.) in a commun
ity - including the growth forms, stratification, and principal species. 

CONSERVATION. The use and Management of natural resources accord
ing to principles that ensure their sustained, high economic and(or) social 
benefits without impairlent of environmental quality. 

CONSUMER. One who uses goods or services to meet his/hcr needs rather 
than transferring them or producing other goods with IhCm. 

CONVE(TION STORM. Intense precipitation that results when the mois
ture in rapidly rising air (duc to healing of the earth's Surl'facc) condenses. 

CROP RESII)UE. Plant parts that remain after harvesting. clearing, and 
processing crop prltucts. 

CULLING. Rlemoving plants or animals. usually of a lower quality, fron 
the basic breeding stock. 

CULTIVAR. Cerain cultivated plants that are dist ingti ished by significant 
characteristics and that. when reprdLlucCd Sexually or asexually, retain their 
distinguishing fcatures: the same as a variety. 
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CULTURE. I) 'he body of customary beliefs. social forms, vild material 
traits (such as housing design, clothing style. tools. etc.) constituting a
distinct complex of tradition of a racial, religious, or social group. 2)The let 
or practice of*cultivating the soil: tillage. The raising of plants or animals, 
especially with a view to their improvemenlt. 

i) 

DAMIO.The native name I'rsmall. grassy hOtl ndis of ccintral Africa. 

DECIDUOUS. Woody plants that seasonally lose all of their leaves and
 
become temporarily bare-stemmed.
 

DEFOLIATION. Removal of the leaves o f plants. 

DEMOGRAPHIC. Relating to tle dvnmics of a populatioi, especially

with regard to density and capacity far expansion or dcclinle.
 

DERIVED SAVANNAS. Savannas that have been induced by external 
activities such as fire. drainlage, , crgrazin .ani farest cultivation. 

land that has [hot 

sparse vegetation (usualylx shr bhy) that givcs a domuinant toiie of aridity to
 
the landscapc. 

DESERT. An area f1' an arid, to c(old climate, with very 

DESERTIFICATION. The process of desert l'-rmation . stimulatcd through
land-use practices such as overgrazing and cutivation, which decrease plai( 
cover and reduce rainifall. 

DIGESTIIIITrY COEFFICIENT. '[hc' percentage of' dry-matter intake 
that is digested. 

DIVERSITY. The state o"being diflcrent: lack of unifnrmity - as diversi
ty of plant species. 

DOMINANT. A plant or animal species that. by means inuniber. size, or 
aggressiveness, exerts major infhlemcc oil associated species. 

DYNAMIC EQUILIBRIUM. A state in Which populations, ecosystenis, 
or other biological units tend to maintaii each piart o'the system in harmony
with the rest, even When undergoing change. 

DYNAMIC CLIMAX. When vegetation hs reached the Most advanced 
stage of succession hut f'luctuates around this point f'relativc equilibriun in 
response to influences such as rainfall, fire, etc. 

ECOLOGICAL. Of'. or having to do with. living things and their environ
nients. 

EGALITARIANISM. A belief in or practice of hunian equality. 
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ENDEMIC. Prevalent in or restricted to a particular area. region, or coun
try. 

ENERGY INTAKE. The amount of energy in the feed consumed. 

EPIZOOTIC. A disease that spread!; quickly among animals. 

ESTERO. A Spanish term for estuary, inlet, marshy area, Or flooded de
pression. 

ETHNIC. Relating to groups of people classed according to common traits 
and customs, which aie products of heredity and cultural tradition. 

EVAPOTRANSPIRATION. Loss of water by evaporation fronl land and 
by transpiration from plants. 

EVERGREENS. Plants that remain green throughout the year by retaining 
at least somic of their leaves at all times. o by having green stems that carry 
on photosynthesis. 

F 

FALLOWING. To plow, harrow, and break up land withOUt seeding to 
destroy weeds and conserve soil moisture.
 

FIBER. An elongated, thick-walled, tapering plant cell that lacks proto
plasm. Fiber cells characteristica!ly have low digestibility.
 

FODI)ER TREES/SHRUBS. Trees or shrubs that may be harvested in part
 
or entirely for animal fecd.
 

FORAGE GRASSES. Grasses available for grazing.
 

FORAGE LEGUMES. Legumes available for grazing or browsing.
 

FORBS. Hlerbaccous plants other than grasses and grasslike plants.
 

FOSSIL FUELS. Hydrocarbons. derived from deposits. which may be
 
used for fuel (coal . oil. natural gas).
 

GAME. Wild birds, fish, or animals hunted for sport or for food.
 

GENERA. The plural of genus.
 

GENETIC, GENETICALLY. Of, relating to. or involving the branch of
 
biology (genetics) that deals with the heredity and variation of living things. 

GEOLOGICAL EROSION. The normal or natural erosion caused by 
geological processes acting (wer a long period of time. 
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GRASS. The common name I'ar all members of the (ir'amineae with charac
teristically reduced flowers: a grain type of fruit narro\,,, usually ClOnlgatCd 
leaves that are attached ill two ranks to the .Jintcd stenis: and 'ihrous rots. 

GRASSIANDS. Lands on wvilih rassCs arC the dOlhilaiit paint cover. 
Often used synaiymuslk with gra/ing land. 

GRAZE. To 'eed on herbac such as urass. 

GRAZERS. Animals flat fccd hy grazing. 

(;RAZIFER. A person %%ho grazes aninials. 

(;RAZIN(;-NIANA(;, NENT PLAN. A program at action designed to 
secure the best use aft I al ic. 

GRAZING PATTERNS (C.OMMUNAL). Characteristic grazing practices 
and aln illl Illove ll n[ielt',sociated with iI.an\.;a p llp a' pastoralists. 

GRAZING SYSTEMS. (razin,-nianacnent sclicnues based gClerallk on 
the dCfinition of the specific usC that Cach paddock o laid unrit is to rcCCiVe 
ill termis ol': stockine rate. oi intCInitV at utili,amon: pICritod t1 utsC: pCriod (it 
nIoiiuse (ldelrmntCI): al alimalis. and ild CharaaCtCer (coi-Lesiyl nuL.11)Mber 
position) of' herds. (razin tVsCIlinnmaull0ltHIIVuse'd inldCeILh COilIUOUS 
grazi1. deferred er'a/inc2. dCI'Crre.'d-oti , ri. and short-duration 
grazing. 

GROUNI)WATER. Wtter ,tandin,2 il Or Ibo ine tirauch thC ,oil and
Liiderl inc str'ata,. 

GUINEAN Z)NES. A belt of counlt'\ ill WeStI Af'ica eXtlldmi Irain the 
coast to about S'N. clharatcterizd b, high railall ( iostl, exceedine 
1500 mm1l annualY) a.Ind little variathi in tleIpertutlt. The Ilatiral vcCta
lion is topical rain fiorest. The tsetse Fly scx .rel, limit, livcstock production 
ill this /aile. 

If 

HABITAT. 'lhe type of site \xhc.l'C a plalt or aiiiiimal IatUrillxk o1 nlol'all 
lives. 

IENIA, AIIMIA. Singular and pluraIl terms,Ifar aniniullt ia/inc WslIlls 
usLd in Vlrious ,\rahic cOtrIiestti." aimied at achi.\ ill'c cOncrs atil Midandstabil
it\ tllotiei rescrxes ofr other control of eraCine : reCenlI eint'oduced ill 
mlodified farln t SxN iai. 

IIHERIIA.(;I. The mare ,uceulemit (tmlmotilltid\ ) parts of vegetatiou eatell b\ 
cra iie ;iiimials. 

llERRIVORE...\t imimiial that eats pliants e,:lsiveiv. 

IIERi). A -rup of aninmals iismalk of the same species and. il many 
COLIIres. unlder the Lar 'f a1h]Crder. 
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HIGUI-INTENSITY STORMS. Heavv rainfall over short period. char
acterized by heavy runofl and erosion where ground cover is spalS,. 

HOLISTIC. Finiphasizing thee i\n'por a 1i C Whole MIltl the 0rga vic

function relations of* parts and the whole e.g. considering parts of ali 
eCosy1stem ill the COltext I tie \hole ccos Stelln and not as isolated itlts. 

HUMID EQUATORIAL FOREST. A broadleaf. evergreen, hardwooid 
forest fouind in tile high-ra infall are as neiar the equator. 

HYDROLOGIC. Of or relating to hydrolog. a Science dealing with water. 

IMPLEMENT. To carry out (a plan or prlposal). 

INFRASTRUCTIURE. The underlying ioundation or basic fratllework 
(e.g.. tlie roads. tel epihtes, raidio. etc.) that link various communities. 

INNOVATION. New or original approaches. i.e.. as to the solution of 
problems. 

INTERCEPTION (RAINFAILL). The process by which pIrccipitatioll is 
retainmfd by diflferent parts of' plants beflore reaching tile ground. 

INTERDISCIPLINARY COLLABORATION. The participation of peo
ple froii two or more disciplines or fields of study. ill on e effort or pro ict. 

INTERFACE. A comnmon botuldary or area tf' contact of two spaces or 
bodies. 

INTEGRATEI) RESOURCE ASSIE"SSNEN'I'/USl+E/PIANNIN(;. Taking 
fully into account the various related resources (includine hu:inn resources) 
occurring in an area and their interrelationships in assessn ent. ise, and 
planning. 

INTERSPERSED VE(;ETATION TYPES. Vegetationi types thai. due to 
soil, topography, or other factors, are broken into siaI111Units scattered 
aniong or within other types (e.g.. patches of forest withil a grassland). 

INVASION. The process by which a species migrates fr'oln one arca and 
establishecs itself in a new location. less frequently applied to anililul vigra

tion. 

K 

KAOLINITE. A hydrous alurlinuii silicate that constituites the principal 
mineral in kaolin. 

L 

LANDFORNI. A natural feature of the earth's surface. 
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LANI) TENURE. The manner or condition hv which kind is held. Owncd. 
or controlled. 

LEGUME. A plant hlon.,ing to the Iliiiul\ .eeuminsae, having iotCota.in Inillgen-I'j\jil kInoduls tlheat bacteria (C.2., 11o1101 ,''+.lClCLullCS:
 

clover. all'allfa. and stylo). 

IGN(;NIN. A noicairhohvdraie. indigestible part of oraies that lowes tile 
digestibilit\ of associated cllhlsC mId other comlelCx carboh.\drates. 

L "IT'!ER.The laiver otdead. lar,'ly tlidcuaed veeCt.llion Iound On tilhesoil
 
surlace. Most iportl'at !Or heill tile absorb hls reducing
Soil rain. 

erosion.
 

LIVESIOCI(K FINISIIIN .The filial phase of eo\ inc, lattCiild Ivestock 
for the market. (snuall\ i the I'cedille oh bul be(clude, cOlcellCn(ts, nlav 
done Oil mOLtd +IatI 's 

LI.ANOS. ()pen. rlsplains of ('fOllibia ald Ve,ela, clhalil[Ctff'lc'd
by fairly high rainfall, a hlone, dr\ seasol. ind I'lM soii Ifertilitl. 

M 

NIA('ROIINIAT'.. The eenelal clhindlic Conditions Of a ci\Cll loa lilv 
such Is i:h: be dterImllinied frllll dlti ltlilishCd by' mostl eteorlolocic.'all 
stations. 

iANAGEIMENT PRA(TICE'S. The actiitics iniohsed illcarr in oult a
 
prrain o ntia elileilt e. .., ac'tis ties to control ra/iln and aniial re
production.
 

NIBU(A. A nativc ]a,.lAfrican lonll oir steplpe. 

MEITI'ERRANEAN-T'IPE ('I.IMATE. (iaractlried h%hot. dry suim
mers and Cool. rails winters, this climate occurs illcoull'ies aruillnd tlheL 

eitelraie illSea alld is also intpirtitt in ('hile, C(a!i!llli;.i. and otltllh 
Australia. 

METAISM)I.ISM. (heinical challe, illli\hl cells. illwhich enelev is 
lrovided forIl IndirocCSse, actliities aid nei lnl:itlls are asiiliilaled. 

MI(CROClIMATE. The local climate of a small site or habhita. 

NIIOMIIO. .'\lnatis lianie in decidtoU \ollalld assoia~ioils of huh 1 r
iolt, and mmI ,i. (hiariclristic of hlrts of' [last \frica. 

NI)I)I'I. \ dcCriliit., tliazliiil. or other lcpreentallitoil used to help
visali e. onflin in J silplifiCd ss,1\.,O,tliilill that canti10 be. directls Or 
fulls' obOeved ic., a itiel of an cos tem). 

MO)IST-TE'MIE i]I: ('()N IIIER I()RiT. A hilllid oIlCst dtOllliliatCd 
1w conifers. rci und'rslol aili illturil- plaitIs isOf llofi,,s othe' los i 
a fealtIre of this kind Ohfores trees be iias,ise andI'lle ia. the torest 
highly IprtductikC. a1sin tle iotlrhicst L lited Sltes. 
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MONITOR. To keep track of, through observations, specific measure
ments, etc., oftlen in order to regulate or control. 

MONSOON. A wind system that reverses directions two times a year. The 
term is commonly associated with the rains occurring during the sunmer 
monsoons inSoutheast Asia. 

MONSOON FOREST. An open, deciduous or partially decidutous forest of 
tropical regions that develops in areas with a!lernating seasons of heavy 
summer rainfall and a pronounced dry season characteristic of' monsoon 
climates. 

MONSOON tIUMII) EVERGREEN FOREST. A broadleaved, ever
green forest occurring in the more humid part of the monsoon region, with a 
short dry season. 

MONTANE. A general term meaning living oil or belonging to a mid
altitude level of a mountain 

MONTMORILLONITE. A soft clay mineral hal is usually while. 
graish, pale red, or blu 'and consists of a hydrous aluminul silicate with 
considerable capacity fOr 'xchanging part of tile i Ir IllatigaIltllinitl esitutu. 
alkalies, and other basc . 

MULTIDISCIPILINARY EFFORTS. The effrl'ts of two or more special
ized disciplines combined for a c 1011111 it purpose. 

MULTIPLE-USE OBJECTIVES. In regard to land. refers to the specific 
ohjectives that w take into account the va rious purposes (Or which the+ould 

land could he used. 

MULTIPLE' USE (RAN(;EI). The use of range 1or more than oine purpose, 
e.g., grazing of livest ck, wildlifIc produciti. recreation, watershed. and 
timber production. 

N 

NET PRINIARY PROI)UCT'ION. The net plant biomass produced in a 
specified area and time interval. 

NICHE. A site Or hablitat supplying the Iactors characteristicallv necessary 
for the successful existence of a particular plant or animal species. variety. 
or breed. Also, the role of pah'ticlllar plint, Or al1i:ial1S in anlecologicA 
connutnit\, CsCciali their V.a\ of life (e.g.. nitrogen fisatiOn bn legh\tnl. 
and its effect on other plaints,. animal, and abiotic factors. 

NONIAI)IC. ()f, relating to. or characteri,tic t1 s01ce,,ise of imoliads or 
their s"av of life. 

iCquentll 
suitable gra/itig. These mmo\ements are odten cyclic or rqtatiolital. but may 
also be influciced b,, scattered rainfall anitcurrentloh e -rth. 

NONIAI)S. Pastoral peoiple %kilho nte their livestock iserch of 
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NUTRITIONAL ENVIRONMENT. The character of tie available feed 
supply - its given quantity, quality , distribution, and suitability for given 
animal species. 

0 

OPEN FORESTS. Relatively widely separated trees, i.e., with open 
canopy. 

OPEN WOOVLANDS. A parkland type of \egetation illwhich trees are 
clumlped o,grouped to form patches, often with a closed canopy, with 
grassland bet.,",een tree patcties. 

OVERGRAZIN(;. An lintensity or a duration of use leading to deterioration 
of tilerange. 

OVERSTOCKING. P1lacig a in her of anim alIs on a g iven area that 

would result in overgrazing by tie ernd' of the planned grazing period. 

P 

PAMPAS. ILevel, .,riss-c0vCred (originally). liceless plains oi' South Amer
ica. principally in Argentina, atlarge proportion of which are now cultivated 
due to excellent soils and favorable rainfall. 

PARASITE. Ai organism that lives in or on a living host organism from 
which it .ecures part or all of its nutrients. 

PASTORATIST. An owner of livestock vhto cares fOr his stock and de
pends oin them1 for his livelihood. Applied most consistently to subsistence 
livestock people in Africa. but also applicable in the sense of ranchers in the 
United States ald statioln-holdCrs in Australia. 

PASTORAILISM. Social oriani/ation based up ,lock raising and herding 
as the primarN economic activity. 

PATERNAlISNI. A', used .0 this pulica.1ttio)ni. rcfers to the principles or 
practice, of' a cvernmucutt thal undertakes 1tosu)p1)ly nLeeds or regulate con
duct of' the Mcverned in inaitter,, atfecting them a, individuals as well as it, 
their relations to the sttC anod to cCh Other. 

PERCOLATION. Rlfers t()th,: nmvement ()I ;tterthrugh the soil. 

P)ERENNIAL PLANT. A plait that rcne,.,,' it,, gros th scasonall\' far an 
indefinite numLber of) yea+irs. 

I'llENOTYPTE. [he ,isible properties o)an organism that are produced by 
the intcraction of its gceetic makeup and the environn1tlt. 

PHOTOSYNTIIIETIC TISSUE. Leaves and other greeti plant parts that 
actively fix solar cnergy v (manuf.,acture carboh',dratef. 

PHYSIOGRAPHY. l lie Mtural features (shapes and geography) of' the 
earth's surface. 
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PHYSIOLOG ICAL. Of. or relating to. tie function, and activities (rather 
than tile physicalf'on and strIctIire) oIlivirg plants and aniimals and of tile 

and chemical phenomena involved.
 

PRESCRIBED BURNING. The use of fi.e under control for specified 
purposes, such as to impr, ,rowth CoIrd tions tor e 1w, Imer1so species 

ing competition lrom other species.
 

PRIMARY PROI)UCTION. () rancelands- amount (hionlass) ol rance 
vegetation produced during a specific time. ustally I vear. 

PRODUCTION SYSTEMS. Sys'.ns olrc.ui/Cd to achieve a certain tyvpe: 
of product to meet particular needs. e.g.. dairy -prodctitol systems or sheep
production systems. May also refer to the dolminant characteristic of how 
resource-nanagc ren objectives are achieved. e.g.. nomadic grazing, cow
call operation. ctc. 

Q 

QUICK-AND.')IRTY F111,11) SUTRVI.:YS. Surveys designed to quickly 
identify key or priority elements in problerl) analysis, pro iect orientation, 
etc., withou . stttistical sampling and other refinements for a high degree of 
preciion. 

R 

RADIATION. The emissionlofnergv. ,is through solar radiatio. 

RANGE CONDITION TREND. The direction of change in range quality 
as measured mailllv by tile vegetati, ardcoilposition of tilt- litter cover, 
soil.
 

RANGELANI)S. Lalnds on whicl the native vegetation is predotmlinantly 
grass. grass-like plants. forbs. or shublls suiltl'-e f'or gratiing Or browsinc. 
Includes natural grasslands. Savall;t.I; sllrublands. Iost deserts, tundra. 
aipin a conllnunities. coastal marshes, and etlmneadows, as well as ,evecge
ated lands inan aced like nativye rarie. 

RANGEILAND INTI,RVINTION. An action taken to improve the condi
tion or productivity of'. or to otlherxise chance or llodilv the current prac
tices relative to. ranelands. 

RANGE NlANAG EMIENTl'. The science and art o1 planninig and directi nc 
rangeland use to obtail an optimal urix of goods and services ollatSutaSlined 
basis. 

RANGE. PROi)UCTION SYSTE1 M. Overall and interrelated practices
that ar, designed, or have evol ved. to Meet perceived llunlal.eeds ssthin 
prevailing hio!ogic, abiotic, and cultural ervil't11elt. 

REMOTE SENSING. Most commonly refers to photogrlphy Iriollair air
craft or satellite. 
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RENEWABLE RESOURCES. Any resource that can be replaced, such as 
forests, grasslands, and animals. 

RESOURCE ASSESSMENT (RANGELANDS). Taking stock of the 
cha-acteristics and distribution of the components of rangelands and evaluat
ing them, as a whole and indivdually, usually for the purpose of more 
effectively planning their use. 

RESOURCE-USE SYSTEM. In tihe case of rangclands, this refers to the 
procedures and methods for using tlhe r.,iwelandl resou' ccs. Th,.l:u may vary 
greally. the most advanced being integrated resource-use systems designed 
to achieve a rational rnd simultaneous use of' the various existing range 
resources. 

RESPIRATORY SURFACES. Refers to the surfaces of ine tongue, 
mouth, and nose where water is lost through evaporation, an important 
means of heat loss for some aninals. 

RIVERINE. [iving or sitMled on tile banks of a river or oilier stream. 

ROOT CROWN. The part of the plant belween roots and stems. 

RUMINANT. An even-toed ungulate with a rumen; lacks tipper incisor 
teeth and chews the cud. 

S 

SAHARAN. Of, relating io. or characteristic of the Sahara desert. 

SAHELIAN ZONE (THE' SAHEIL. A bell of land estending from ea, I to 
west between the southern boundary of the Sahara and the northern part of 
the Sudanian Zone (approximately 16"N) with highly variable rainfall, fre
quent droughts, and sparse vegetation. 

SAVANNA. A grassland with scatIered trees occurring as individuals or 
clumps' essentially a transilion Iype betwcen itrue grassland and forest. 

SHRUB. A relativelN low, woody, perennial plant that generally produces 

several basal shoots instead of a single trunk. 

SHRUIBLANI)S. LZands on which shrusIs are the domiiil vegetation. 

SLASH-ANI)-fiURN (SWII)DEN) A(;RICULTURE. Synonymous with 
shifting cullivation. 

SOCIABILITY (PLANTS). Refers to the spacing among individual plants 
- single. grouped. in patches, etc. Varies with species, reroducLtive 
modes, soil. and other envirminmental intluenrces. 

SOCIALLY SOUNI). Acceptable and con.tructive to tie populltion con
cerned.
 

199 



SOCIOECONOMIC ENVIRONMENT. The combination of social and
 
economic f'actrs existing within a specific environment, including, lor ex
ample, the level of einphoynent, incone. social organi/ation, i 1'rastruct tire.
 
etc.
 

SOLAR ENERGY. energy transniited by the still solar radiation),(i.e.. 

which drives the process of photosyNl thc!;is, provides heat, c.'retair hove-
Is 
mcnt, etc. 

SPECIES. A category of taxonolmric biological classit'ication that ranks 
below genus, comprising related organisms capable of interbreeding. 

SPP. Abbreviation for the plural of species. 

STEPPES. Arid lands characteri/ed by droucht-tolerant vegetation lhat 
":ovcr extensive arcas with extreme tenplieratures. 

SUIISIST'ENCE. Involving production of onos own mininim nmainte
nance needs, with very little use I'money : stuhsistence frinin. subsistence 
ecoiomy, etc. 

SUBSTRATE. The base or substance upon which an organism is growinig 
or attached. 

SUCCESSION. The alItura-l'il replacement of plant iildillilllidspecies an.l 
communities by otlhers. c.,i.. the return of IOrest alter cultivation isdiscori
tinued. 

SUCCUILENT TIICKETS. Tangled . irrecular vegetation that is donmin
ated by shrubs or trees with conspi :uoLusl\ flesh\ stems or leaves. 

SUDANIAN ZONE. Ai eatst-wvest beft o1 land betwCCn the Sahefian and 
Guinea Zones (appro xiiiatelyIbelween 8'N ifid 1 N) with rainftall be
tween 500 min and 1500 nnn falling durin,_' the sumuner. Vecetation is 
mainly coarse -,rasses and ,miall trees. 

TECHNOLO(;Y. NICiiods Ild iieans that facilitC1tatCthe applicatito of ',ci 
Ceitific knowledge toxkard achIvierii) a icrati cal punrp-Ine : applied sc iCece. 
Has also been defined as a box of, tools. including intellectual tools, thaIllImall 
makes aid Uses. 

THORN SIIRUBS. Shrubs \with thornrs and or) spines. 

TOPOGRAPHY. The surface con'ietration of the land --mountains. \il
leys, plains, etc. 

TRAGEIDY OF Tll' (NINIONS. A point of \iecv that contends Ihat the 
main rcason why gra/inc nallallillt is 1nadl.,CqLU it in mians de ,elopine 
countrics is the practice of comnmunal . 1ra.,in ttilhht that tIleIis il indi
vidual pastoralist feels little. rcspo,,ibiilit for the ranei becatle. \,,hileIe
 
owns tilelivestock, tiey gra/c on aind that lohlsthe cit.ittulll.il\to it', da 
whole. tie therefOre would be nioti\,ated to get as far.c iashaire of the forIe 
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as possible by increasing his animal numbers. The pastoralist is seen to be 
caught up in a self-destructive web, and therein lies the tragedy of the 
C01flifl0115. 

TRANSIUNIANCE. '[he seasonal and regular movement of people and 
grazing livestock, typically from someI form of permanent. generally low
land, location during the wet season, toward higher elevations, or otherwise 
mo'e favorable areas duringp the dry season. 

TRANSPIRATION. The emission of water vapor from leaf surl'accs 
through openings known as stomata. 

TV-'PE (VEGEITATION). An association of plants presenting a characteris
ic appearance. The appearance is determined by the domli nant or most 

conspicuous species (e g.. a conifcrous forest type. :i tall-grass prairie type, 
a sagebrush type. etc.). 

UNIERSTORY. Plants growing beneath the canopy of other plants. Usual
ly refers to grasses, fIorhs, and low shrubs under trees or brush. 

UN(;ULATES. Hool'ed maimials. 

V 

VAPOR PRESSURE (OF THE EVAPORATION SURFACE). An im
portant indicator of' cooling through evaporation f'rom skin or leaf*surfaces 
- particularly relevai, in the tropics. It represents the pressure that would 
be exerted by a vapoi inLequilibrium With a liquid surface. 

VERTICAL LAYiERING. Strata of plants with different lifelornis occur
ring in the same area, e.g., trees, shrubs. herbaceous layers. 

W 

WATER-INFITRATION RATES. Rat, .t which water will enter the 
soil - varying with soil structure and texture, degree of comlpaction, live 
plant and litter colver. etc. 

WATERSHED. The area of land draining to a ,trvam or otier delined 
point. 

WEEI)S. An plants rowimgiwhere unwanted, but especially plants that 
interfere with 'he ur'mvinu, of' cultivated or other ceonomllic crops 

WILI),IF. lindoiacsticatCd animals considered collectivcly. 

WILI)LIFE CROPPING. The systcniatic, controlled harvestin of' wild-

WILDIIFE RESERVES. Areas in which all, or particular species of, 
wildlife are pi )Iected either continuously or during a partictular time of the 
year. 
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directed progralls oil paslllc aid lodder vegetables.crops. fruit". anuud 
ield crops, industrial crops, ,iind ;ccl,,: From 1974 to 1979. as ilalIagerol 
I Iiestock decxlopment prqccl in the )ominican Republic. lie 
Cemplasi/ted all integrated rescarch prollrali Oil pa imLies and Iiestock 
that %as inlluei'ial inthe establisldincm ol'a nationil centelr for li\cstock 
research, a goal cxpcrimletll station, and a centelr for criollo cattle. :\s a 
coisultant for "A(). he scr\cd onia piograil-plaitning mission in 
Somalia and for I NI( IA-inMonlgolia. I)r. PIetersonm recci\Cd his ht.I). 
froi theiJllnixcrsit of Miin esota it plant ccolog . speaks Spanish 
luelntly. and IindCrtamds IIoiu,., ltalian. and No] ',cgman. 

Rex I). 19eIer receit"d his h.I).mlu plaIItI cCology Porn the I 'nixersitx of 
Calil'ornia. licrkcle\. IOr tihe last 201 \ears lie has ser\cd oil the IFaculI\ o' 
New\Mexico State tacim a broad raiige oF subiect,: raligc anal!sis'( IS 
years). iiitroduction to Fores]trx 12 irangc planls (3 \clrs). and 
adanced rancecologx (4 r Ilie his becl th a\ isolrcl",). Since I9 to all 
olftihe foreign tuilder'radualc stludcnls sudxin, anlge scicnce. \\lilt 
approxinalel. 201siud'isI Cach .ar. In his Cipci.m a" a prol'c' Ilie 
prepared tlhe sxlIibuis. Measumc nct leeiuchniques For Shruihh\ and 
Ilerhaceous \egeta tion mauuce mis Ior 4published for the a11a\ class. 
years l)r. IiCper taIghIt a 9-\ek course 'or interiialioital stldentlls on 
range manlilgeimen t and Foragc protuctiii. I Ic has heen the project leader 
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for numerous rangeland slldie, that included prot'cted ranges, v,ooded
rangelands, desert grassland ecosystems, ecology, and con;,rol of 
pinyon-juniper forestlands. He has received both disinguished teaching
and research awards and has been an invited lecturer in Australia. 
Mexico, and Ira/il. For 5 years he has been on the editorial board of the 
Journal f Ranw .lgaiua,cnl. NumerouS large corporations have used 
his expertise as a consultant in the lield of vegetational analysis and 
grazing eval uations. 
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