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I, Introduction

Range livestock production plays an important role in the agri-

culturally oriented society of Mauritania. The livestock are managed under

éentury old sedentary and nomadic (transhumant) systems. Efforts to increase

livestock production must build on these traditional systems which capitalize

on the use of different climatic and ecological zones with flexibility built

into the system to maximiZe utilization of seasonal supply, while minimizing

the impacts of

droughts and other uncertainties;

. These production systems have and will continue to serve the live-

stock breeders

well until . livestock numbers increase to a level that weakens

one or more segments, and then the whole system is threatened.

Logical development strategy facilitates the identication of weak

segments in this production system and attempts to strenghten these weak seg-

ments with properly designed interventions.

Many

production,. The
ration of the f
éxcéssiye lives
limiti#g grazin
drought;:;.

1T The P

reports describing livestock production in Mauritania have been
focus attention on the range management aspects of IiVestock
wmajor range management problems identified include: deterio-
orage resource as a result of increasing livestock numbefs,
tock concentration around limited permanent water‘sources; .

g areas by expanding cultivation, uncontrolled burning and -

resent and Potential Grazing Resource
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timated 55 million hectares of the 103 million hectares total
uritania are suitable for livestock grazing. Grazing capacity
from a low of 70 ha/UBT in the north to a high of 4 ha/UBT
matically favored regions in the south. The average carrying
ese grazing lands is estimated at 14 - 16 ha/UBT. The long-
?acity for the 55 million hectares would then be 3.4 - 3;6 

Host of the range sites now being wused are in poor- condition

S BN EE B SN EN BN BN EE

(1) CILSS Provisionary report - Jan. 1980,




- and producing only a fraction of their potential.

' Livestock numbers are estimated by the RAMS to be 1,060,000 cattle,
2 634 000 sheep9 2,513,000 goats, and 656,000, camels. These numbers total .
(2)

Although estimates vary, probably about 607 of the cattle, 257 of

2,223,000 UBTs when aoplylng the established conversion factors.

the sheep and goats, and 8 - 107 the camels graze .at least part of the year in
Mali‘ and Senegal. However, no estimates have been made of the number of ani-
mals belonging to Malian and Senegalese herders and breeders that graze in
Maurltanla for part of the year. Probably an equal amount of forage is consumed.
The forage consu&:e by the Malian and Senegalese livestock in Mauritania 'is-

of hxgher quallty9 as grazing occurs during the green season, whereas the
Maurltanlan llvestocL graze 1n Senegal and Mali during the dry season when
forage plants are domlnant and less susceptible to damage from over—grazing,:

» By comparing the 2 .2 mllllon UBT ‘level of current grazing use and
the 3. 6 million UBT Forage productlon level it can be speculated that 1.4 -
m11110n UBTs of forage are not being prazed because of livestock water defi- -
ciencies and annuel burning practices. When added to this, another 0.9 million
UBTs (e'reasonabie estimate of 20% increase in grazing capacity by applying -
proven range management and development practices) an estimated potential -
grazing capaoity of 2.3 million UBTs more than the 2.2 million UBTs now being:
grazed is suggested.

Increaseg in forage production resultingvffom improved range manage-
ment and development practices, being ecological in nature, take several years
to materlallze. At least a 20 - year time-frame would be required after manage-
ment and development practices are instituted before maximum productlon could -

be expected.v

(2) 1 Adult'Camel = 1.00 UBT
7771 Adult Cow 0,75 UBT
1 Adult sheep or goat = 0,15 UBT

i



ITT  Description of the Rangelands

Previous 11vestock development studies of naurltanla have reported

that the country

is divided into three broad belts or zones: The Senegal

River Basin in the southwest, the Desert zome to the north, and the Sahel Belt

(3)

in between.

The Senegal River Basin has the greatest potential for culti-

vated crop production. The Desert Zone north of the 19th parallel receiving: less

~than 100 mm of rainfall, or infrequent rainfall, has llmlted value for range

livestock producti

ion. Thn Sahel Belt, the vast area in between the 16th - 18th

parallel, extending eaat and west across the country, is the most important

zone for livestod:

A. Climatic

production and will be the focus of this paper.,

The Sahel Belt has three distinct. seasons, each of approxiamtely 4

months duration.‘The Derlod of rain begins about the first of July and continues
intermittently through ueptember.-Thls is followed by the cool season which
ﬁsually lasts until Februafy, succeeded by the hot dry season until July when
the rain storms come égain9 and the cycle is comleted.

It is cystomary to refer to the Sahel as a rain-deficient area. This

statement is an over-simplification. With a range of precipitation'between

100 - 600 mm, the

zone receives as much precipitation as desert cattle raising

areas in the United States and other countries where successful livestock

- operations have be

with almost all of

the intensity of p
erosion, some crop
and in the numeroy

nificant because i

en developed. The problem is poor distribution of the ralnféil,

it occurring during the four-month rainy season. In addltlon,
»reclnltatlon is very high and the torrential storms causev
damaoe, and accumulation of surface run-off between the dunes
s shallow depressions, or "mares”. This accumulation is sig-

t points to the possibility of capturing and storing a

portion of the run-off in propoerly constructed ponds in spite of the sandy'éoil.

and high evaporati

Onﬁ

(3) Project Repor
Livestock and

t Mau/7/NETH

Rangeland Improvement, Rex, L. Henry, December 15, 1978,




Temperatures vary from a high 48°C:in Hay and June to a low 30%
in December, The annual evaporation will probebly exceed 3 meters. The months
of hlghest evaporatlon are March - Hay; which cortesponds with the perlod of ,
lowest relatlve bumudlty. "

The preVallzng wind is the Harmattan9 whlch blows from northeast ‘to
- southwest  .from October to July. This hot arid w1nd comes from the de&ert and

;~1ncreases both the rate of- evaporatLon and’ plant transplratlon. Durlng the ralny‘

seagon the wind direction is reversed and the so: called men3oon wind ig humid
and relatively cool. Both the Harmattan and the monsoon are characterzzed by

brief gusts of very high veloclty.

B Soils and Vegetatlon

The soils in the Sahel Zone are low in organic matter, varyiﬁé‘inrv
texture from heavy sand to silty clays. The dune soils are brownlsh 1n color
with heavy sands ‘at the base of the dune to fine silty sand, or claylsh 1n
the depre331ons between the dunes. Geologically, they are considered young
immature 50113 w1thout def1n1te horizons. A few outcrops of d010r1te plercev .
the sandy overburden. In some areas the sand has blown away, exp031ng a clay
or laterlte suL~5011 especially where the vegetation has been destroyed by

fire and over—grazing.

_ . The vegetation of the Sahel Zone can be divided into major groups based
on the ligneous = species that dominate the vegetational aspect. In the
southern part of the zone the small thorny leafed shrubs such as Acacla

Balanites and Combretum domlnate.

“The grass ‘cover con51st" mainly of Cenchrus biflorus with spec1es

of Ctenlum,Dactyloctenlum, Eragrostxs, Schoenefeldia, Sporobolus, Arlstlda,

and Dlheteropogon making up a lesser portion of the composition.

Remnant perennial grass plant, mainly Andropogpn geyanus, can be

found on 1solated 51tes protected somevhat from the full 1mpact of grazlng

and annual burnlng, predominatly in the southern part of the zone.
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these grass species have important uses other than providing

‘The long culms_éndrogogon are used to make mats for shade |

s also used to make the thatched roofs for huts. The grains
ometimes crushed ard used for porridge.

d shrubs supplement grasses for livestock feed during the
e situations the branches are cut and carried to the live-

ches cut or bent down so they are acessible to the livestock.

shrubs in the Sahel Zome include Guieara Senegalensis,

[~

Terminalia avicenn

C - Livestock Wate

icides and Tribulus terricatris.
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Livestoc
rainfall. For huma
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natural ground deb
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rains because of tl

v Major Co

= production in the Sahel Zone depends entirely on direct

n consumption and cattle watering there are three types of
ditional hand-dug shallow wells, machine-dug deep wells, and
ressions, or ®mares”, which collect surface run-off and store

to 4 to 5 months after the end of the rainy season.

as within the Zone support little or no grazing after the

he absence of permanent water sources.

nstraints to Increasing Livestock Production

Livestod

- Mauritania, is ful

seems unlimited du
obstacles to overc
that provides ambL

Palatabi
during the dry sea
year fire destroys
available for live

further curtails =

range degradation

: production in the Sahel Zone, as well as elsewhere in

ly dependent on the native forage resource. While the supply’
ring the rainy season (July tc September), there are many

ome in developing an efficient livestock production system -

o forage and water on a daily basis year-long.

lity and nutritive content of the native range fdragé decreaseé
son. Siortages develop' during low rainfall years, and each

a high percentage of the forage that would otherwise be

stock, Limited livestock water sources during the dryiseason

noacs to otherwise available forage, thus -ontributing to

tzan the perms: - water a@ources where livestock are forced




to congregate. Nutritional deficiencies weaken the livestock, resulting in
weight loss, lower offspring percentages, higher death loss, and higher sus-

ceptibility to disease. = . - : ' e LA

Although the constraints to improvement and expansion ofr livestock
production has many ramifications, . these constraints can be simplified into

a few.words: availability of adequate water and forage on a continuing basis.®
A, Fire

Generally, to livestock breeders, fire represents-a lossief”forage“
that could have been grazed. Range fires destroy large amounts of forage each
year. For example, Le Qoueron reports in the African Savanna 80,000,000 tons,
forage enough for 25 mllllon cattle for 9 mpnths,lls destroyed by fire each . .

(4)

year:

In the Sahel Zone in Mauritania forage ‘lésses to fire are. ‘substantial’

, each year. Most of the Flres occur in the areas that are ungrazed or lightly
grazed because of 11vestock water def1c1enc1es.‘These areas support the heavy
vegetatlve cover necessary to carry a ‘range fire, Consequently, fire problems

are concentrated in the Sahel Zone south of the 200 mm isohyet.

Fires occur mostly in the early dry season. Some are set accidently
or dellberately by transhumant others are set by farmers to kill the larvae
of crlckets which 1nvade their fields; some are set to control ticks that attach
themselves to llvestock as they graze the heav11j vegetated areas; some are .
set to get rld of the dry grass so the new green shoots that usually develop .
follow1ng burnlng of parennlal grass species are more accessible to. ltvestock;
and some are started naturally by lightning, Regardless of . cause, contlnuous
burning results in destruction of the most desirable vegetatlon and increases
growth of the less de81rab1e plants, and sometimes leaves’ an area denuded of

vegetation and souect to erosion by both w1nd and water.

(4) 'Le‘Houérou.'ﬁepdrt to XIIT International Grasslands Congress, 1976,




Once vegetation is burned, adequate forage may not be available

to maintain the livestock, which are required to trail longer distances

for forage. This

may be a factor in determining whether or not livestock are

sent on transhumance.

A fire

on grass land reduces the litter and mulch that protects

the soil from wind erosion during the dry season. A bare or black surface

after a fire readily absorbs heat from the sun’s rays, and the soil tempera-
y y P

in soil temperature during the day is also much greater on burned areas. Burning

 ture is usually much higher than on adjacent unburned areas. The fluctuation

usually reduces the soil moisture by causing higher soil temperature in the

surface layers re
vegetative cover,
rains begin, and
usually less on 3
varies depending

of time higher te
Fire, h
fire can be a use

increases in the

sulting in higher evaporation from the soil surface. ¥ithoéut"
the burned areas are more easily eroded by water when the
the amount of rain that actually infiltrates into the soil is
reas that are burned. Fire damage to the individual plant
upon the temperature reached during the burn and the length

mperatures are maintained.

owever, is not always harmful, §ituations may develop when
ful tool in managing rangelands. When shrubby vegetation. .

vegetation complex beyond desired levels, planned burning at

appropriate intervals and at the proper time can be effective in controlling

the invasion of s

hrubs. Once areas are burned, proper livestock management -

and control on the area are necessary to eobtain desired results.

B. Livestock Wat

er Deficiencies

Proper
limi ted water sou

manent water sour

livestock distribution in the Sahel Zope is impossible with
rces. Ranges are heavily grazed for 10 km from existing per-.

ces. Areas which are 20 km beyond a permanent water source

are sometimes lightly or totally ungrazed, with the effect that the density

and population of

water source incr

desirable forage plant increases as the distance from the

eases, especially if these areas escape the annual burnimg.



Poor water quality is a related constraint. Thé questionable condi-
tion of many of the handdug Wells .and the village “mares™ is of coﬁdéfn;‘thér
' which is not free from debris, decay, even the decoﬁposition of ‘dead animals
may be objectionable to livestock, and in some cases toxic as well, Stagnant

1

water usually decreases the amount of water the animals will drink.

.- Another water-related constraint that may occur as acditional perma~
nent water points are developed is that of village expansion on new village
establishment around new permanent water points. This will result ‘in a reduction

-in the potential grazing area as cultivation occurs to support the ‘new or
expanded village populations. It will also interfere to a degree with free

access to the water points for the grazing herds.

G. Poor Range Condition - Imbalance Between Wet Season and Dry Season Forage

S upp ly_

R RS

During the dry season extensive aréaé,around the limitéd Waterisourées
are completely denuded of vegetation that can be grazed by livestock. Animals
are forced to. trail as far as 20 km° or more to find enough forage to maintain
themselves.. In order to reach forage animals sometimes water only every other
or every third day. These heavily grazed areas are in poor condition, produc1ng
only a minor portion of their forage potential, and are subjected to further
degra@a;}on by wind erosion. Animals suffer from malnuotriticn and lose consi-
derable weight during the long dry season. Most of the wet season grazing is
required for the animals to regain the weight lost during the dry season. Poor
animal condition adversely affects calving and lambing percentages, mortality

rates, resistance to disease, and the maturing age of the livestock.

. The irbalance between wet season and dry season forage supply is

compqﬁq@eﬂ,further when fire burns the ungrazed or lightly graze area.

"Range management problems, such as poOYL range condition, develop
because ranges adre grazed with too many 11ve°tock, poor dlatrlbutlon of 11ve4
stock ‘on the range, and livestock are allowed to graze for too 1ong a perlod

even after the forage is used beyond its productive potential.




Plants manufacture

.smaller as the foo

. starvation.

Ranges deteriorate because plants are killed by continuous, uncon-

trolled grazing and fire.’Pérennial'plants that are weakened by heavy grazing

and fire are more susceptible to further damagz when droughts occur. The ground

space vacated when

desirgble plant species are killed is taken over by lesg

desirable plants, pr in some cases the area remzins bare and subject to

erosion.

High-level livestock production depends on the maintenance of desirable

forage plants. Plants, like animals, require food for growth and sus tenance,

their own food through the process of photoSYnthesis. In

perennial plants some of the food materials made by the plant each year are

stored for future use. In perennial grasses most of the reverse food material

is stored in the rpots of plants. In annual plants the food reserve for future

years is concentrated in the seed. In woody piants food storage occurs in the.

stemé, branches and twigs as well as the roots of the plant. This stored food

is necessary for the plant to start growth after the dry season. Peremnial

plants usually store enough food supply to last several years. They can,

therefore, withstand much better than annuals.

With uncontrolled and continuous grazing year after the leaf surface

of the preferred plants where most of the plant food is manufactured is greatly

reduced in size an
and stote reserves

continuous uncontr

Livestod
plant selectively 1

best time and time

d number of leaves, and the plante ability to manufacture £food
is reduced Eventually the reserve supply is depleted. With
plled grazing the plant becomes progressively weaker and

( supply is exhausted, and the plants actually die of

: prefer certain plants more than others. They graze the forage
»y species and consistently graze the plant species they like

again and beyond proper limits for the plant to survive. .,

They then switch to less preferred species, as the ones they like best are killed.

Livestock are naturally lazy and when uncontrolled will graze areas

that are easily accessible before moving to more inaccessible areas. Conse-

quently, the areas

close to water are denuded of vegetation before livestock
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more farther from water. This uneven grazing pattern is the same year after
year. Both perennial plants and areas over-grazed one year will be over-grazed
the next; hence, desirable forage plants are seldom found close to water

poiats when continuous uncontrolled grazing is present. .

This deterioration process ‘occurs much’ the same way with annual
species as well as perennials, with the end product being progressively én-~
larging areas of‘poor range condition and range sites being occupied by weeds

- and other plants thar have little value in providing forage. When' sites become
completely denuded of vagetation, they are usually damaged further by wind

and water er051on, thus limiting the szta;ablllty to support 11vestoc¢ at’all.-

Although little if anythlng can be done to prevent select1ve graz1ng
when the range is being grazed the harmful effects can be counter~afted by
rest from gra21ng at approprlate 1ntervals glvrng the desrrable forage plants.
an opportunlty to grow and reproduce normally throughout the entlre gra21ng

area.

~ Most successful range livestock operations rely on supplemental feed

to help maintain the livestock through critical periods of the year when native
range forage is not available, in short supply, or is low in nutrition. Improved
pastures, hay, silage, and concentrates usually fulfill thisvneed.’Even in

the Sahel Zove dry grass is cut and carried to the village and fed to sick -

and weakened animals late in the dry.season. At this time of the year areas.
close to the villages are grazed completely, and the. dry grasses have to be
carried long distances. The grasses that are cut late in the dry season are

lacking in nutrients and provide very little nourishment.for the animals.

In order for this practice to be of most value grasses should be cut
just before maturity when high in nutrients, made into silage, or stacked

for proper curing, and then fed in the dry season when needed most.

Consideration should also be given to productlon of a 11vestock fodder
crop on abandoned mlllet and sorghum f1e1ds to provrde supplemental feed for

11vestoce and add fertlllty to the cultivated f1e1d through crop rotation.
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D. Lack of Tralned Range Management Personnel

Range

management is the science and art of obtaining maximum sustained

use of ‘the forage crop without damage to other resources or uses of the land,

To successfully

logical sciances

apply range management onme must have a knowledge of: the bio~

to understand the response of the animals and vegetation to

grazing; the prhysical sciences because climate, topographlc and hydrolo°1c

factors determine the kind and amount of grazin~ that can be made on a range :

area; and the sg
of the land.

Thé sk
to the benefit ¢

divergent points

At the
the technical as
however, 1earned

management neces

. “Techni,

cial sciences because the needs of society determine the use

711 with which the range manager blends these factor together
f all concerned is an art learned by working with people having

of view and interests.

present time no HMauritanian has the training and skills in
pect of range land management. The herders énd‘bréeders have,
by trial and error certain practices and methods of 11vestock

sary .to survive in their rugged environment.

cally trained range extension agents to work directly with

the herders and breeders, range technicians to plan, organize, implement, and

monitor a ratige management and development program at the ground level, and .

range. specialist

program develope

s to serve within the government ministry as policy mekers,

rs, and budget analysts will be required before progress

can be made in developing the potential productivity of the'range resources

E. Budget Limita

tions

Curren

ritanian nationa

tly, only a small percentage (anproximafelv 0.57) of the Mau-

1 budget is programmed for tae 11veotock sector, while 20-25%

of the Gross Domestlc Product is derlved from 11vestocx. For the rural sector

75% of the GDP i

5 derlved from 11vestock




Of the meager budget for the 11ve¢tock sector none is programmed

for range management and development activities, although 11vesrock productaon
" dépends’ entirely on the condition and productivity of the country’s range

lands.

' The en:zire budget allocated to the livestock sector is used for

salaries and vaccinations in the annual health program.

Greater erphasis must be given in the budget to the livestock

sector with special attention to rangeland conditions.

v.  Range Livestock Development Alternatives

Although the constraints to increasing livestock production in the
Mauritanian Sahel Zone are substantial, they are no greater than the ones ‘
facing livestock breeders in other range livestock producing desert areas of

the world where efficient livestock operations have been establlshed.

_ The range msnagement and development alternatives proposed for
increasing livestock production relate directly to the constraints discussed

in section IV of thic report. They include:

a, Fire control
b. Livestock water development
c. Range lianagement and Protection

d. Do nothing

These alternatives, when planned and applied properly, can be
technlcally, econorically and socially feasible. They will be presented in
such a manner that they can be considered separately or in combination. To
assist the decision-msker, some of the advantages and disadvantages of each

proposal arz listed.
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 The. i
appropriate for, further.consideration unléss the decision-makers are willing

nsequences of further deterioration of the forage resource

Do Mothing" alternative ean be quickly dismissed as not being

to accept the.
and associated iygsgock problems..Unless something is done, the time may
come when ;h¢;;~nge}reqoyrce deteriorates to the'degree thatﬂyili;ééﬁﬁdb@i““
lations will haye to be relocated to other areas or food supplies for their

existence. brought in. The cost of such relief actions should certainly be

" considered ‘when studying the economiec feasibility of development alternatives.

The costs of doing nothing may far exceed the costs involved in the actions

e Range Management and Protection alternative "C" is recommended
ock production

because it offers the only systematic approach to range livest
on a sustained basis with full consideration for improved range conditions.

This alternative| provides the range manager with sufficient latitude to tailor

ent program to specific managenent and development areas

the range manage
recognizing that | differences in resources, people, and problemsddééur‘flt is
equally applicable to both the sedentary and transhumant systems,

Implementing the Ramge Management and Production alternative through-
out thé entire Sahel Zagne would be an over"whelmiagvundertaking, even under

the best of “conditions. Tt is, therefore, suggested that the program be planned
and implemented over a long period of time as money, supplies and manpo.:er.

- become' available;| but a “start® now is not too soon.

A relat vely small area should be selected for beginning, and a range
management and development plan formulated and iﬁplemented. As range techni-
cians and administrative personnel are trained and gain experience, and as
the program demonstrates its value; it can be expanded to other areas on a
priority basis. |

"~ 'Consideration of alternative “A” Fipe Conkrol, by itself would provide
Protectionito area ‘ungrazed or lightly grazed. Although protecting the vege-
tation from fire w uld, no doubt, improve the ecological condition, very little
supplementary 1ivestock forage would'be available unless additional.livestock,

water were developed,
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‘ . Combining alternative "A"; Fire Control, with alternative "B",
Water Development would make additional forage available for 1ncreased live-

stock production on a chort—term basis. Without the necessary management .

and livestock control, the area around newly developed water would soon
deteriorate to the poor condition currently found existing around existing
wateir sources.

Range management and development activities will require subs tantial
inputs of manpower, money and equipment. Generally, the investmensts are ‘
required the first few years of the implementation phase of a project, On the
other hand, the outputs oY benefits take several years to accrueé. Conseéaéﬁtly,
range management and development  efforts must be considered long-range
programs . Their sﬁécess depends‘on commi tments for the full term of the project,

Unless this commitment is assured, the project should never be started.

A. Fire Control

A fire control program in the Sahel Belt of Mauritania would help
alleviate the exxstlng forage shortage dur..np the dry seasomn. Such a program
should consider flre preventlon, control and suppre081on. 1f a major portion
of the man-caused fires could be prevented, and those that are set controlled
within reasonable limits by firebreaks and suppression crews, a substantial
portion of the 1. 4 million UBTs of currently unused forage would be avallable

for livestock production, provided water Supplles are made available and

necessary management applied.

1, TFire Prevention

A fire prevention campaign could be organized to inform all land

users of the harmful effects of uncontrolled burning of the vegetative resource

and the 1mpact it is having on 11vestock productlon. The campaign ahould reach
all 11vestock herder° and breeders, farmers hunters and others who have

occa31on to travel through or work in the zone.

The campaign should be designed to use every means avallable to inform
the population: radio broadcasts, pamphlets, and posters in the village

market place; contacts with the school children have also proven affective
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in 'such campaigns and, of course, the government officials and livestock

technicians a

cations link,

dministering the animal health program ean_serve_as a communi-

A well planned and executed fire prevention campaign in the Sahel

Zone: should reduce the number of man-caused fires by at 1635?:59%:Vithin a

- three~year pe

1f

ducing man-ca

‘. to establishi

range fires.-

4,

riod, and as much as 907 within a 10-year time-frame,

after a concerted effort the campaign is not successful in re-

sed ‘fires to an acceptable level, consideration should be given

ng rules that would penalize violators who persist in starting

‘eventlng or reduc1ng the number of man"caused flres through
effectlve fire prevent1on cmapalgn assures avallablllty of
nge forage when needed. : '
1m1nat=on of uncontrolled burnlng W111 result in 1mproved
rage aual1ty when ranges are protected ard manageo propeuﬂhru
re prevention campaipgns can be planned and implemented for a
action of the costs involved in combatting or attempting to
control wildfires once started. : IR
Fire prevention campaigns can utilize existing communications

networ!  such as radio statlons9 governmeni- offices, schools,

and village organ1:at1ons.‘

' Disadvantages

1.

2

Effective fire preventlon campaigns requlre dedlcated personnel
to plan, organize and implement. An intensive tralnlng program

for those involved would be required to assure success.

Fire Prevention and Su ressioﬁ
pp
E Al e ey

The <umu1at1ve results of codblnrng a flre suppresalon progran

with the fire prevent1on campaign could be a reduction in the number of

hectares burned by at least 50--757, thus increasing the amount of forage
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available for livestock production. The fire suppression activities would
include training and equiping village fire control crews to suppress wild-
fires occurring near their villages.

The most important feature of wildfire suppression is early detect-
ion and getting a fire control crew to the site as soon as possible. Wind-
driven fires move extremely fast. In ofder to control wildfires more easily,
they should be fought at natrual barriers such as ridge tops, roads, livestock

trails9 or other places where they might be coﬁtrolled more easily.

When wind conditions are extremely strong and fire is moving rapidly
across the range, little can be gained by trying to control fire under these
extreme conditions. It is usually a better siwvai2gy to save the strength and
energy of the fire fighters until the winds have died down in the late evening
or early morning when the air is cooler and more humid. When grasses are tall,
a fire blazes high above ground level and burning pieces of grass can float

considerable distances through the air. Consequently, the fire crews must be

constantly on the alert to spot fires outside the major burn area.

A very effective way to fight grass fires is to pull a light-weight

harrow with oxen or some other means and disk all the grasses down to ground

level, forming a line around the fire. Fire lines can also be cleared with
shovels or rakes. '

Sometimes grass fires can be effectively controlled by beating the
flames down with densely-leafed tree branches, pieces of hide or leather,

burlap sacks, or anything that can be use for beating., Throwing sand or soil

with a shovel is sometimes effective in beating a fire down to ground level
where it can be suppressed.

Advantages

1. Training village crews in fire behavior and suppression techniques

will help develop a fire comsciousness aweng the villagers which
should reduce the number of man-caused fires.




_meters apart
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balanced program of fire prevention and suppression will reduce
he number of nan-caused. fires and also limit the number of hec-

ares burned.

C 3. 431ng v111age tralned f1re crews to control ranoe flres could

rovide 1nterm1ttent employment for v111agers durlng the ttme

year when cultlvated crops do not requlre thelr attention.

Dis%dvantage

1. Fire vupnress1on activities require sizable commitments of funds

or hand tools, other equipment and transportationm.

2. Manpower requirements to organize and train fire suppression -

rews each year could be substantlal.

3 élre Prevention, Suppression and Firebreaks

Main
pression actvi
further reduce

an additional

taining a firebreak network along with fire preventlon and supu
tiec combine to make a balanced fire control program and should
the number of hectares burned each year, possibly protectlng
10--207 of the forage normally lost to fire. '

Firgbreaks are strips of land where burnable material haVe‘been”

removed before

firebreaks nee

in width are

or at the beginning of the fire season. In 11ght vegetatlon B
d only be a few meters in width, but in heavy vegetgtlon 10'30

cessary to control fires when burning conditions are normal.

Under extremely hazardous conditions, such as when strong winds occur and

relative humidity is low, fire can jump firebreaks 30 meters in width.

Firebreaks do ,however, give the fire suppression.crew a logical

place to star flre control efforts by backfiring, thus widening the fire-

break to 109

ters Or more . as the backf;re burns toward.the wildfire.

Firebreaks can be cleared a number of different ways. When heavy

equipment such|

as graders or bulldozers are available,a commdn practice is

to clean two;zﬁallel strips the width of the dozer or grader blade 5--30

favorable. Ano

d then burn out the mid-strip vhen burning conditions are

ther way of constructing firebreaks is by using. oxen~drawn plows
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or harrows to clear the parallel strips. In light vegetation hand-clearing

with shovels may be all that is necessary,j then burning out the mid-strips.

It is important that all firebreaks Le cleared before the beginning
of the high fire danger season. The mid-strips must be burned out before the

fire hazard is so great that burning is inadvis able.,

Primary firebreaks should be constructed perpendicular to the
prevailing wind direction and should be spaced 5 - 10 km apart.yThe actual
distance should be determined by vegetation conditions and losses that would
be sustained if the area were to burn. Secondary firebreaks may be established

at similar intervals but running parallel with the prevailing wind direction.

A Firebreaks are more effective and easier to construct when they are
located using natural features of the landscape. They should be placed on
ridgetops when possible and should take advantage of roads and livestock trails
when the vegetation is thinned by livestock grazing, trailing, and vehicle

travel.

Sometimes fivebreak clearings are seeded with plantsithat are more
attractive to livestock than those found naturally on the range, This attracts
livestock to the firebreak and they graze the firebreak area first and reduce
the vegetative cover to the extent it will not carry a fire, thus effectively

clearing the firebreak by grazing.
Advantages

1. Controlling wildfires within a firebreak network and reducing
the size of the area burned contributes to the development of
high quality forage, reduces the area subjected to wind and

"water ercsion, and assures forage availability when neéded

_ for grazing.

2, Firebreak networks serve a valuable function when used:to
delincate grazing area boundaries as part of a range manage-

ment nlan.
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3. Firebreaks provide cleared aecess routes to rangelands for fire -

. supprescion crews and other range development and management

activities. -

4,;Flr breals can be used as bounda"'e for controlled burnlng

pro ram° 1!’ hrubb; vewetatlon 1ncreaaes beyond the 1evel me81red

‘1n he management oF a pro;ect a“ca.

mea

5. Clea: *lng firebreak by hand or oxen drawn equ1pment can orovxde

FALLY VIR AT ot S0 S VEH Aol
ingful employment to village nopulatlons.

Dlsadvantages

1. Conetruct;on and malntenance of firebreaks la costly and time

cdnﬂum*ng.

2. Man

king

B leestock Wate

caLsed flres can be starteJ on both 31des of a flrebreaL

_them 1neffect1ve 1n lem;tlng tne'number of hectares burned.

r'Develgpment '

Max1nm;1 ivestock productlon can be obtained only vhen both forage

and Water supplies are adequate on a year~long-basis. . ...

General
where vegetation |

usually becduse o

ly, fires occur mainly in the lightly grazed or ‘ungrazed areas
is dense enough to carry a fire. These' areae‘are ungrazed

f inadequate water, By implementing a water development prog-

ram the forage protected by the fire control activities can be grazed. However,

without proper management and livestock control, the area around new water

saurces would soc

be considered in

presently ungraze

Surface
Sahel: Zonme. There
tOVSeverei*Square
the bottom of the
shallow mares, bu

collecting water

n deteriorate.. Both wells and surface water catchments should
supplying the water necessary for livestock grazing in the

d areas.

wrater catchments seem to have the greatest potential in the
are many ground depressions with drainage basins of one-half
Lilomeéters where @rosion has 1dft a clayish, siity soil in
depression. Some-of these basins now collect run—off in

t usually dry ip ‘shortly after the rains. The poteatial for

by constructing reservoirs in the bottom of these basins is
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obvious when one considers that a small drainage area of one sq. km in the
500 mm rainfall belt receives } million cubic meters of water per year. Only

0.2% of the total rainfall would fill a reservoir with 1,000 m3 capacity.

The amount of water required by livestock varies depending on the -
kind, breed and size of the‘animal, mois ture content of the forage, air

temperature humidity and winds. For plannlng pufposes 20 11ters/day for :

Zebu-type«:mie oftmruwd

Three different approaches can be considered in plannlng water

developments and balancing forage and water, using surface water catchuments:

1. Detefmine the available forage; determine the graiiﬁg se@éson

or the length of time the range will be grazed, and then compute

" the volume and distribution of water necessary to make the pro-
jected grazing use. For example, the estimated grazing capacity
of atypical range site in the Sahel Zonme is about 1 AUM/hectare.
(The AU (Animal Unit konth) is the most common term used té '
express the amount of forage produced on a specific range area.
A range area with 600 AUMs will support 100 cattle for 6 months.
or 50 cattle for 17 months. In the Sahel Zone about 6-10 kg of
aﬂgﬂsqr1i§;age is required for a mature cow every day. Using 10
kg, an AU would represent 300 g of forage. (1 UBT equals 12
AUlis)

Using an estimated rating of 1 AUM/hectare, it will require
12 hectares to graze 1 cow year-long.7or 100 cattle year-long
- 1,240 hectares would be required. The amount of water needed to
properly graze the 1,200 hectares would be 730,000 liters (100
cows x 365 days x 20 liters/day equals 73C,000 liters). A reservoir
or surface water catchmen; with a storage volume of 730 nﬁvwould
be vequired to store this amount of water (mot taking into account
losses due to evaporation and seepage.)
2. Another approach to water development planning would be to locate

the potential water point, then corpute the amount of forage within




& 5~10 ki radius (under ideal cOHdlthFu cattle should not be

“'réquired to trail more than 5 km' for water) and determlne the"°%

volume of water neccsoary to properly graze the drea. For example,

" the nurber of hectares within a c1rc1e with a 5 km radlus:= 7 854.

-If [the grazing capacity is 'l AUh/hectare, the area Wlll prov1de
for ‘ . 1 i
. forage for 654 cattls year-long (7 854 AUMs 654 cattle) his

~“number 0f ‘ cattle year--long will reé%l%gng feservoir with a

it storage capacity of 4,774 m3 (aoaln9 not ‘taking rnto account eVau
‘poration and seepage 1osses) o ‘ REAREE RS

" Another approach is to locate the potertial water pomts9 determ:

mine the volume of water it 13 fea31ble to collect and store and

" then COflpute the SlZé of the grazi ng area based ‘on the amount '

of water that will be available., ¥For example, for a.poﬁentlal
water development site that can be transformed into a reservoir
that will fill each year with the‘followingidimEnsiohs;

20'm long x 10 » wide x 5 m deep = 1000 m?. Thls emnunt
of water (1,000,000 liters) will gupply the needs of 136 cattle
year-long, or 1,632 AUlMs. If the grazing capacity of the range

is-1 AU/ ha, the grazing area serviced by the water deVelopment

- woulld be 1,632 hectares, In this s"tuatlon cattle would only be

Yequired to trail a maximum dlstance of 2.2 km to properly graze”

[

the| area.’

" On areas with Very course textured or shallow soﬂs9

. where enough surface run-off does not occur. to f111 a reservmr9

a rainfall catchment aprcm may be required. The catchment apron

may| be of buty/rubber, or plastic materials, placed on the soil

' surface near the reservoir. The rainfall collected is . then plped

into the storage reservoir., To illustrate the utility of sucn

" a practice the following example may be helpful In: the 400

. ¥ainfall zone an aprom 30 m x 30 m will’ 1ntercept 360 m3 of Jater.

To prevent damage to the catchment aoronghlt should be protected
by fencing. The life of the apron can also be extended by covering

it with 610 cm of soil.




22

The examples presented to show water storage capacities have not
taken iﬁto accoﬁnt evaporation and seepage losses. These factors must,
of course, be taken into account in the final analysis. The water losses
from the surface of a2 reservoir through evaporation can be substantial in hot,
dry climates such as the Sahel. The actual amount will vary dpending on the
ration of water surface to the depth of the reservoir, temperature, humidity
and wind conditions.. "ater losses through evaporétion can be reduced by
designing storage areas with maximum depths and as small a water surface area
as possible, Evaporation can also be reduced by ébveriﬁg the water surface
with grass mats, plastic or some other material. Water losses due toiseepage
through the sides and bottom of the storage area can be reduced by lining
the storage area with heavy clay soils , bertonite; or with plastic or

rubber material,

Computations such as presented abovs -5t be considered as rough
estimates for planning purpose only because ol e many variables which

can not be predicted with accuracy.

Once watar developments are installed and put into use, refinement
in livestock numbers and grazing seasons must be made based on actual
livestock performance, range forage conditions, rainfall variations and
other factors, For these reasons range livestock projects must be plamned
with a margin of reserve built into the program and with considerable
flexibility, so the livestock operation can be adjusted to cope with

conditivns affecting both water and forage availability.

" Wells aré‘usually a more dependable source of 1ivésto'ck.water9
but their use is limited to areas where ground water is available within a
reasonable depth. When wells are used to supply livestock water,provisions
must be made to limit their usage within the grazing capacity of the

grazing area to prevent over-grazing.
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developing new water supplies, ffrst consideration should
er, distribution of present livestock use rather than )

tock: - nujbers.

ages .
dltlonal water development schemes ‘can fac111tate better . N
strlbutlon of livestock" throughout the Sahel Zone Th;s couldiv
sult in 1mproved range and 11vestock‘cond1tlons, 1f 11vestock3.
e mendged properly. . ’, l‘:‘
Velopment of reserv01rs9 even thouuh some may only be a tem* '

rary source of livestock water can fac111tate a range cigjatlaﬁ

ogram wherein the temporary ‘sources of livestock water . *e

2d first and the forage arounc permanent sources saved .atllv

:,er in the dry season when the temporary waters are no 1onger

1ilable, This will extend the tlme of 11vestock gra21ng

a ﬂeneral area and will help allevvate the 1nbalance between‘

and dry season forage supply. |
tand form inm. the Sahel Zone is such that many natural sites *

APy

str. 'ction and ‘mdinteénance o- e .. .oirs with the use of hand

h;ls, shovels9 picks and wheelbarrows, etc., could prOV1de

1oyment to village crews during the time of year thelr 1abor

not needed for the cultivation of cereal or other crops..

antaﬁes

30
4.
is
Diéadv
L. e
Th
. der
2- ":’e
be
fo
L. ma
3. WAl

serv01rs are ‘not fully dependable sources of 11vestock water.

e amount. of water collected stora d and available for: ltveatock
Dends on fluctuatlons 1n ralnfall evaporatlon and seepage.

11s can only be situated on ultPo ‘where underground water can
reached at a reasonable depth This may not be where the

rage supply 1s located They are also costly to dr111 and
1nta1v.»_ ' o : _" ot i
TER DJVELOPVENT WITHOUT LIVE ;TOCY. VANAGEMENT AND CONTROL‘WIiL'

ONLY CONTRIBUTE TO FURTHER RANGE DETERIORATION,
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C. Range Mangement and Protection

Range lManagerent is the sciénce and art of obtaihing maximum
Sustalned use of the forage crop without dama ge to the land and other ,
resource uses. The actions necessary to apply range management are usually
set forth in a range management and development plan. The plan will describe the
management of the project area including the resources availablé and current
problems, state the management objectives, outline a grazing system and
livestock control measures. It will also describe amonitoring system

(studies) to be used in evaluating the effectiveness of the plan.

"In ordet to apply range menagement effectively certain facilatating

‘medstrés such as water developments and fire ‘control must also be considered

and incorporated into the plan. Therefore, ‘the range management and protection
approaches "discussed below incorporate fire control and water development,

and add the necessary grazing systems and livestock control measures.

Livestock production in Mauritania, and more specifically the Sahel Zone,

can be increased substantially by implementing an agressive range management
and development program. Forage can be 1mproved in both quant1ty and quality.
Improvement in quantity and ‘quality of forage - éaﬁ help ‘alternate the imbalance
between wet season and dry season forage supply and improve llvestock

condition.

“When ranges are managed properly, considerable flexibility with
forage reserves are built into the program. When droughts occur, the areas
being rested from grazing can be used to help keep livestock alive through
these critical periods. After drought situations improve and conditions
revert to normal, it is important that the management program be reinstituted

for sustained livestock production.

Range management and development programs are not shoftgrange

programs. They involve tasks . that require; careful planning, implementation
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and monitoring ye%r after year. Only through strict attention to these details

and proper emphasis can deteriorated rangeland be restored to its productive

potentiai.ilﬁ imp'ementing a range management program control of livestock

is a must; the su#cess of the program dependa on 1t. Control measures must

regulate nunbers Wlthln limits of the gr a21ng capacrty of the range and assure

that livestock graze w1th1n de51gnated areas scheduled for use w1th1n the

grazing system. T ' ' ' S

-Adv'antagg‘ s.

1;' Qange management plans, properly deszgned and 1mp1emented and
1ncorporat1ng grazing systems designed to increase perennial
graeu species in the Sahel Zome, can improve livestock production
by extending the time nutritisus forage is available. This will

; helﬁ alleviate the present irbalance between wet season and dry
sea$on forage supply. (Perennlel grass species generally stay

greén and maintain their nutrwenta 2--4 months longer than

aﬁnual grasses)
2. ange management and development efforts applied throughout the

Sahel Zone will do much to improve range condltlons to an
acceptable level and provide forage on a suStalned basis once

the potentlal level of production is reached.

3. ,Gra$1ng sys tems 1ncorporat1ngper10ds<3f,rest from grazing build
up forace reserves that can be used during emergency drought =~ -~

perioda.

4, ?ange management ‘and development plannlng in the Sahel Zone -
can‘oe scheduled over a period of years on a priority area T
basis to gain experience;, train personnel and select proven

pra¢t1 ces and techniques,



Disadvantages

1. To design: and implement range management and development
plans throughout the Sahel Zome will require a long-term commit—

ment.of-scarce resources - - roney, manpower and equipment.

2. Trained technicians required to design, implement and monitor

range management programs are not currently available,

3. Unless the range management and development program is properly
designed and monitored closely, it could be counter-productive
- and result in further range deterioration and decreased live~

stock production.

Facilitating Activities

" In order to follow a range management and protection approach
certain facilitating activities will require special attention. The major ones

are:

1. Range Management Training

The success of a range management and development_progfam for
Mauritania will depend on the motivation and interest of the herdere and
breeders ‘.themselves. They alone control the key to success on failure, the
livestock. In other words, the livestock are the most important tool the
range manager has to manipulate the vegetative environment to a more product~
ive condition. On an area of rangeland three vegetative factors can be
influened by the grazing animal: the vigor of the plants, the density or
ground cover provided by the forage plants, and the composition or make-up
of the vegetation. These factors are influenced directly by the time of grazing,

the frequency of grazing and the intensity of grazing.

Range extension agents trained in the basic principles of range

management, animal husbandry, sociology, and extension techniques can serve

as a motivating force in the major livestock-producing villages. The
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most effective e.xtension agents are usually the ones recruited lfrom,,‘ Live= _
stock-oriented villages .and families. After training they. are more willing to.

live and work in the rural environment.

‘The rqnge ‘extension agents could réceive thelr tra1n1ng within the"
Mauritanian’ edujatlon system. At the beginning, course materials’ and ins*
truction ‘would have to be provided by expatriate teachers, but eventually

the program shodld be handled by lMauritanian instructors as t'hey become traﬁ.ned '

by the expatnanes .

. The séoond pri orlty for tralnlng should be to prov1de range tech--
n1c1ans also trﬂiz_naq in the ba31c prlnc1p1ea of range management but wz.th
emphaus on flelwd techm.ques for ana1y21ng range cond1t10ns, 1nventory1ng t‘.'he
resource, and daterm.mng its potent1a1 for 11ve<‘tock granng. Instructlon

should also be p\rovz ded 1n ba31c range manavement plamung.' Both classroom

and on-the~-job fﬁeld tralnlng would be 1mportant. '

Upon qupletion of training, these technicians could be assigned to
specific project areas'to work with the villages and extension-agents in
designing rehge nagement programs reques¢ed by livestock breeders and -~ -

vi 11age grOups . ‘i

As 1ntprest in range management 1ncreases, hopeful ly, from the efforts

of the extensmn} agents and range technician a few range specialists will be

needed within thb government organization structure. Their major role would
be to help formutlate and provide policy d1rectlon to the programs establ:.shed
at the ' grass ropto level;, and coordlnate and prov1de budget 1nputs 1nto
the rrogram, "’hz.s would be extremely important when programs are flna'qced

by donor countrles .

“ ke

The rahge techn1c1an training could be nrov1ded 1n-=country w1th
expatrlate 1nstrpctors However, range snec1a11 t tramlng may be more
effectlvc 3 ¥ prom_ded in the United States or some other countty w1th degree

programs strong ir range ecology and environmental seience.
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As the range management program expands in Mauritania, provisions
must be made for advancement and job satisfaction among the extension, tech-
nician and specialist grouping within the program. Efficient and effective
work could eventually be rewarded by further training and reassignment to
more responsgible positions; for example, candidates for range specialist
training could be limited to those with experience and proven abilities as )
range technicians. Candidates would be selected from the range extension
workers based on past performance and demonstrated potential for more diffi-

cult and responsible assignments,

Modifications must be made in the govermmental framework so. this =~ -
new specialty can fun_ction° Livestock programs must be modified to recognize
the imporfaﬁéé of the foreign resources as well as the animal health services
provided by veterinarians. Range specialists should serve within the minis-
terial organization at the same level and not be subordinate to the animal

health specialists.

Although expatriate help will be required in the training program
and project development activities, the long lasting and successful programs
will be those designed, implemented, and regulated with maximum participation

of the herders and breeders themselves,
2, Reéeaggb

Sound range management programs apply basic principles that have
been developed through research and trial and error experiments., Large-scale
range improvements necessitate working with existing vegetative resources
and natural tools such as the livestock themselves to bring about the desired
improvements. There are extremely deteriorated sites where mnatural recovery
may take several hundred years. In these situations actions to hasten reco-

very by artificial means may be justified.
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rVXRE§earch’eftorts are'needed in Mauritania ‘to find ways or re=-

vegetating abandoned ‘cultivated fields and damaged range sites with vegee””"

tation useful in providing forage for livestock production. Seeding trials

ghould be established in the various climatic zones where plant species deve-

loped for range reahbi}itation in ot@ers like environment can be tested.

SpeCleS that prove ef ectlve could be prOpagated on protected seed productlon

31tes, untll the seed uupply is

damaged sltes on

'1nvestment in rehabwlltatlon.

Livesto

ufflclent to attempt rehabllltatlon of the

a modest 5ca1e. Once areas dre rehabllltated management

Aand controlﬂof llvestcck become even more 1mnortant because of the/snbstantlal

U

ci. exclosure studies are needed on the various range sites

within the Sahel Fone to help determine their nroductlon potentlal Exclosure

studies carried out over several years W111 be helpful in determlnlng whether

or not Szhelian ranges ehould be managed with a goal of 1ncrea51ng perennlal

grasses or merely

Livesto

managed to harvest the annuar grasses.

ck exclooures are fenced rﬂots of varylng sizes constructed

in key areas of the range vhere blotlc factors can be meaSured recordec

and evaluated.'Vegetatlve data from these areas can be compared w1th data frpm

plots in adjacent

uncontrolled areas to study the effect on vegetation and soils

due to gr321ng vanagement such as complete rest from gra21ng protection

from graz1ng durrng certaln seasons and s*te treatment practlces, such as

burning or eradlcatwon of the shrubby species

ExclaSure ma] be elther permanent or temporary structures, both

are important and

ray be de31gned to exclude q11 domes tic 11vestock 1qu1£Ea,

and sometimes.rodents9 or they may be de31gned to exclude certain clas ses of.”

livestock while other“ are allowed to enter.

Researd

work done in othe

h- prOJects should be problemeorlenred and not dupllcate o

r Sahelian countries that may be appllcabkato Maurltanla."

»
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Training programs that have thesis requirements should inctude
lreaeardh relating directly to range management problems in Mauritania.

3. Land Tenure

A very important factor which has a real influence on all phases
of range ménagement is man's control of grazing lands. Since earliest times,

efforts to encourage improvement of the land and increase its productivity

have depended on the rights and dbllgatlono of the land user. Appraclahle developm

went has never occurred except under systems of land use which guarantee
reasonable permanence to land occupants, plus a fair and just return for their

investments and efforts.

In Mauritania, as in most countries, land use and control patﬁefns
are very compliéated. With cultivation of an area, control of the land is
usually recognized and respected, but grazing land is not privately controlled
Accordingly, in most cases the individual range user lacks the incentive to ‘
improve or congerve rangelands. The grazing use is free to everyone and is no
one's responsibility. The results are apparent and reflected by such conditions
as over-grazed deteriorating range sites, erosion, desertification, and a.

low standardbof living.

In many cases where individuals, families, villages, or tribes have
control of land, the responsibilities which accompany this control are not
fully understood. People too often think of rangeland as indestructable and
unimportant. Once an area is degraded, they plan to move to other areas. This
practlce may have been possible yezrs ago, but now productive rangelands are
ssually fully occupied. The opportunities for improvement in land use and
development of the land potential for tange livestock production are substantial.
In Mauritania, a change in land use policies to encourage range mangement and
development would be helpful in interesting livestock herders and breeders as
well as poténtial donor countries willing to finance livestock déveiopment

projects.

-
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uUCh # policy should consider establishment of "grazing reserves”

with approPrlate regulating authority to contr01 llvestock numbers and grazing

areas.

The new pollcy could restrict v1llage expansion or creation 'of -
new v111ages ar%und newly develoned water sources and would ensure: that the

lands would conjlnue to be available for livestock,. .grazing once 1nvestments

¢

e management activities, -
|
|

o . o o O
Changds in land tenurn are appropriate only when peOple either

do not like ex1st1ng conditions or when they are able to see better and

are made 1n ran

more productivg ways of using the land's resoumrces. Consequently, the s success
of land :enﬁre‘rerorm hinges on education ®f the land users . P0110w1n°
education of the occupants, they should be able to determine and understand
the major land .use problems and establish broad obgectlves for- 1mprovements.
Without the people s lnvolvement in land tenure reform and in the formulatlng
of regulations for graulng use, the program is not likely to succeed. Once
“grazing reserves’ are established and regulations formulated, the grazing
users shquld also be represented in the enforcement aspects of the

program. Crazing commi ttees. selected by the users themselves can be very
helpful‘in_selffenforcement to conform with regulations they helped to
establiéh}‘ ’

4. Budget

A ce~ordering of prlorltles in the mational budget of Maurltanla,-
recogniéingvthe,lmportance of the 11vestock sector, and particularly the.

importance of forage production W1th1n that sector, is necessary in order

to encourage interest in range management and development activities by -domnor-

countries.
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VI . Planning for Qaqge danagement

As mentioned above, the usual approach to inéreasing livestock
production is to assess current production systems, identify problem areas,
and seek appropriate solutions. Range conditions and the way livestock are
managed are imbortant factors in most livestoclk production systems. It is
usually found that more intensive livestock management and development
practices would be beneficial, The necessary management and development

is then set forth in a range management and development plan.

The first step in range management planning is to define the
Boundaries of the project or management and development unit. This can be
done with more certainty if the grazing lands have already been separated.
from the agricultural land through 2 land use classification process, with

appropriate tenure assigned to the rangeland for grazing purposes.

Range manaﬁeﬂent plans may be developed for a speclflc ranch unit,
for a specific public ruﬁde area, or even a general Dlan for an entire
developing country. A range management plan for a public range area may
involve the livestocl: of a single livestock operator, or it may invcive the
livestock of many individuals. The planning unit (land area) determines to
a large degree the scope and complexity of the plan. The planning unit
boundaries serve as the basis for analyzing the management and development
problems associated with current uses, preparing and analyzing the planning
data, projecting goals, and evaluating progress and accomplishments. Aerial
photographs and good maps of the planning unit or project are very:

important and helpful in all aspects of the planning process.

A range management and developument plarn for a specific range area

should inclucde the following components:




33

* 1. Background Information

This section of the plan 1nc1udev a di scu351on of the present
sitvation with regard to the resources3 their condltlon9 productlon,
uses and problems. This information must be thoroughly studied and analyzed
prior to deciding on the management objectives for the area. The planning map
should show the status of all land, ex1st1ng range developments, such as_

water points, and any other features assoc;ated.w1th livestock management.A

2. Object-ivés

This ieuthe most important component of the plan. The"objecfiﬁis"'
must be in accorﬁ with governmental policies and the livestock program guldance
in effect. The oh;ectlves must be stated clearly and should be specific as to
what is to be aceompllshed in terms of livestock production and vegetation
impfovements. The vegetative objectives should be specific enough so the feﬁge

'managei can seleét one or more key forage plants for which the range wmit will
be managed. A_ke‘ species is a plant that is relatively abundant, or potentially
so, endures modeiately close grazing and will serve as an indicator of changes
oceurring in the #egetation complex. The key species should be an improtant
vegetative component that, if over-grazed, will have significant. effect on
erosion conditions, grazing capacity of the area, or other resource values.

| More than one ke*\species may be important and umay be selected to guide the
livestock manage%en; in the area, e.g., cne species may be particuiarlj:
important for erésion control or sand dune stabilization, another species ﬁay
be important fro# a widlife. standpoint, and another for livestock forage.

The key species qhould be abundant on a range in good condition and poten—
tially so on a range in unsatisfactory condition. On depleted ranges the
plants being conéldered for the key spec1es may be 80 scarce that they

are found only on sites protected Lrom gra21ng and flre. If these spec1es.

are the best pladts for the area and thezr resboratlon is ecologically fea31b1e,
management shoulq be based on 1ncrea51ng these species until they are major
components of thq plant community. This may require severe changes in current

management and may involve grazing use restrictions.

|
|
\
\
i
|
\
i
\
\
|
|
|




3. Grazing System

Gra21ng systems are sejuences of 11vestock gr321ng by area (pasture,
block etc,) designed to accomplvsh the spec¢L1c management objectives.
Without well ‘conceived and explluLt objectives, it is difficult to design )
a g'razing sfystem which will be effective. Information concerning phenolo-
gical development (when various gr07th stage" occur) and physiological
requirements (manufacturlng and storlng ‘food reserves through photosynthesis)
of the key plant species are recessary to formulate sequences of grazing
use that take into account the vigor of the plants, density of ground cover
proviged by the forage plants, and the composition om make-up of the
vegetation.‘These factors are influenced directly by the time of grazing
with relation to plant growth, the frequency of grazing, and the intensity
of grazing. All of these factors can be controlled by the range manager. and
the livestock breeders.

Systems of grazing fall into two general clasaes, continuous
grazing and non-continuous grazing. Under-continuous grazing the range is
grazed seasom-long or yearwlong,year after year. In general, continuous
grazing is not an acceptable practice since it results in undesirable .
successional changes in the forage plants. To prevent this, specialized systems
of non~continuous grazing schemes have been developed and used widely through-
out the range areas of the Wbrld. Although differing greatly in detail, they
have two features in common, a period of rest from grazing to allow the.
forage plants to grow unmolested and a systematic schedule for grazing

o

use. . . . -

Non-continuous grazing systems employ deferment, rotation, or rest
from grazing to restore vigor to the forage plants and to allow them to

produce seed. These practices may be applied individually or in combination.
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Many different terms have been used to describe grazing systems.
Despite differences| in terminology and variation in detail, all can be

considered asfbeldﬁgingto the following basic types.

a) Deférred graz1ng is delaying grazing for a spec;fled period of

time durzng the grow1ng seagon. The longer the delay in the begin~

ning of grazing on a range the better the oppprtunlty is for new

p’ant;vto become establighéd“and'qu old plants to gain vigor. Any
presc

ibed delayed date for plac1ng anlmals on the range is
considered deferred gra21ng. S

j;ferred graz‘no has certain advantages. If grazing can be
deferréd every few years, forage plants have a better -opportunity
to reproduce. Grazing after seed ripening injures plants less
and the grazing animals help scatter and cover the seed By trampling.

However, forage at maturity is less palatable and nutritious.

b) PRotation grazing is grazing on a portion (pasture block, etc.)

of the range, then another, in regular successiom. The rotation
systen ofigrazing is based upon the assumption that'animals‘in

- lerge purbers moke more uniform use bf the forsge end that rest
from'gfazing is beneficial to the plant, even though it must
support a greater number of animals during the shorter time
durino which it is used. Certainly, proper rotatian of grazing
results in more uniform use. Larger numbers of anlmals in smaller
@nits are forced to spread over the entire area and to use the
available forage more uniformly. Trampling is reduced becauge

animals are held on small areas where feed is more abundant.

c) Deferred-rotation grazing combines the idea of rotation and
deferment. Under such a system, grazing on one part of the
range may be defer: -d; then by rotation areas are successively
given the benefit of deferment until all units of the range

have been deferred.
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A change in rotation order .on grass ranges should not
be made until after two years of rotation; thus, the seeds
that are allowed to mature the first.year will germinate the
second year, and the ‘young plants are given protectlon from
grazing while they are becomlng establlahad. Longer” periods of
deFerment may be adVLOable if growth condltlons are poor

or 1h the range is 1n poor condltlon. De31gn and operatzon of

a deferred“rotatlon aystem requires d1v181on of the range into

two' or more units (pastures, b10eks, etc.L Gra21ng 1s rotated

among all the unlts durlng the . graz1ng ‘season except one  which

' is deferred each: .year., unt11 after seed, rlpens on. the keY

' the range is given compléte rest from grazing for the entire

‘Vforagezspec1es. s

o LR

Rest rotation grazing is a $ystenm wherein the deferred part of

-year, This system of grazing allows the desirable ferage €]

- species to recover vigor, produce seed, and ré@ioduce.’Tiﬁing

and duratlon of rest perlods are determined by the growth
requlrements of the key plant spec1es. To establlsh and apply

rest and grazing in proper sequence; two or more pastures or

~units should be establlshed a1though three to f1ve are more

desirable. The pasturev or units should be approx1mate1y equal

1n potent1a1 grazing capacity. This system places heavy emphasis
on restoration of plant vigor to the poipt where de81rab1e forage
plants can produce seed and establish new seedlings. To'dﬁéain
plaﬁt reproduction, it is necessary to rest the range from
grazing to restore plantvvigo;r insure,development and ripening
of seed, and the establishment of seedlings. More tham one

year's rest of a pasture unit may be necedsary to achieve desired

results before rotating the rested pasture or unit.




The selection of a grazing system for any given project area is
one of the most difficult tasks of the range manager. Consideration must
.be given to topography, climate, range improvement, kind, breed and class Jof
livestock., The system must also take into account, and be compatible m_th,

the physical and social conditions and eustoms within the aeea.
‘; ’ -

There are a few points to stress when selecting or developing

a grazing systen:

= Livestock grazing may be managed to alter the ecosystem in -
any manner desired within certain limits (use of liveéstock as
a tool to manipuiate the vegetation soward the management
objectives). |

- Most any grazing management System is better than no management
at all. | | -

~ In order to develop a feasible system of grazing management a
vegetative inventory and map of the range is essential.

- There|is no syﬂtem of manaoement that will work on an over-
stocked range Livestock nutbers nust be adjusted to the -
carrying capacity of the range and then managed to provide
rest from grazing at periodic intervals,

- For any given system to be effective, control must be exercised
over the livestock to achieve proper distribution and utilization
of the range.

4, MNeeded Pange Improvements

Implerentation of grazing systems generally requires additional
water development and fencing to control livestock within the appropriate
pasture Or grazing block In situations where livestock are herded, such as
prevails in the Sahel, 1t may be desirable to mark-pestpre or grazing block

boundaries with firebreaks, boundary stakes, or som: other way.
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Severely depleted sites nay require gome form fof of vegetation
treatment, such as reseedlng9 er051on control or spraying with chemicals .-
to suppress undes;rable plants in order to accomnllsh the desired obJectlves

wkthin a reasonable period of time,

Intensive management of livestock often requires handliagffeéilities

such as corrals, dipping vats, etc.

All the facilities needed to implement the grazing systeﬁ and handle
the livestock properly should be provided for in this.componentfof‘the plan,
Sometimes they are not all needed the -first year of implementation, so
construqt%pn or treatment may be scheduled over several years. This is
especially iﬁportant vhen funding is limited and large areas need to be brought
under management. squlnment labor and cost estlmates to install. the necessary

range improvement ‘chould be included.

5. Coordimation

Products from rangeland vary as much as the sites, climate, and
vegetation. Range management plans should consider-all*possible'types of
production.

The development and management of rangelands not only improves the
hab1tat for domestlc anlmals but also w11d11fe through providing additional
water, ‘control of fzres, and prevention of erosion. With the exception of
predators and possibly the spread of animal disease'by‘wildlife, there is

no reason for not having game species on the range area.

Poles, wood and charcoal are also valuable products of rangeland and
should be considered before plans are made for controlled burning or other
eradication program to remove woody species to improve grazing condltlons.

B U P S
Lo TRl =
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ThlS comvonent of the plan must identify Droducts other than 11ve'°

stock and descn.lbe how these other uses will be coordlnated w1th the llve.,teck

grazing program.

‘

6. yaluation )

This component of the range manmgewmantplan should contain a brief

description of the range studies needed to zvaluate the effectiveness of the

grazing system and the improverents in meeting the objectives of the plan. A

study schedule should be included that describes the frequency and time of

year studies are

selection of key

to ba conducted. Studies must include stratification and

areas for proper location of the studies. Studies will -

generally include: actual use (livestock inventdries), utilization patterns,

livestock exclosure, range condition and trend, Others may be scheduled as

needed. It is important that studies be initiated the same time the plan is

implemented to i
evaluation. It i

filed systematic

Actual

nsure that a complete record is available for periodic
s also important that study data be collected, recorded and

ally so it will be readily awailable,

use studies or livestock inventories are needed to

determine the nu

project area, an

range area. Lives

graze must be 1i
or management ar
extent that the

using the grazin
graze and the le
can be obtained

others, The meth
ment program. Di

the grazing area

mbers of livestock that are competing for grazing use of the
d to determine the actual nusbers of livestock grazing the
tock numbers and the length of time they are allowed to .
mlted to the grazing capacityas determined for the pro;ject
ea. lManagement and evaluation studies are useful only to the
range manager knows or can detérmine ‘the number of livestock
o area and his ability to exercise control as to when they
ngth of time they are allowed to graze. Livestock numbers

in differéent Ways. Some methods are more accurate than

bd used will depend upon the cbmplexity of the grazing manage-
rect methods include counting the livestock as they enter

, counting the livestock after they are in the grazing area
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at water p01nts or other placee where they concentrate, and aerial counts from
low flylng aircraft. Indirect methods include livestock owners reporting their
livestock numbers in response to quesfionnalres or 1nterv1ewers, and obtainlng

numbers from vaccination records, tax records, or market 1nformat10n.

Utilization studies are used to determine the current grazing pressure

on the project or range area, or the extent to which the current livestock numbers
have consumed the available: forage ‘Utilization of the forage plants 1n ‘excess,

of that which the p‘ants ‘are capable of sustainino w111 require ad;ustmentv 1n
livestock numbers or in the length ‘of time they are allowad to graze. Unequal i
utilization thrOughouf the grazing area will suggest the need for additional ';
water points ‘on better herding pratices. More uniform utillzatlon can also be i
obtained by providing salt or other mlnerai eunrlements to the under- utllized

areas.

Utilization is defined as the degree of herbage removed. It is expressed
in percentage of weight, height, or number of plants within reach of the grazing
animal. Utllizetlon.mej refer to the range as a vhole or the use-of specific
sites. It may refef to several plant species or only to the key species., The
amount and frequency of utilization is one of the few factors over whlch the

range manager may exercise some degree of control.

Theﬂusual nethods of judging utilization include the paired plot
method, ocular esleates by plot method, key forage plant method actual weight
' method stem count method and the photographic method.In selectlng an appro- -
priate method the range manager must carefully consider the advantages and dis-
advantages of each method as they relate to the particular type of range being
studied. With limited input; estimate methods permit a greater number of samples
than methods that require measuring or clipping and weighing the vegetation.
Some methods lisfed were designed for a particular plant species and species
with 3pec1f1c grow h- forms, thus limiting their use. A method such as the
ocular estlmates by nlot and the key forage plant method have wide appllcablllty

and are sulted for use with grasses, shrubs and forbs.
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- Range condition and trend are c¢losely associated, for ome is the

reflection of the 6ther. Range condition is often referred to as range health,-
and trend is the indicator of change in health. Cne range may be healthy or in
excellent condition; another may be unhealthy or in poor condition. In between,
there may be other ranges in only fair to good comdition. The unhealthy:fange
may be improving, in which case the trend is up. If a healthy range is detefiéu
rating, the trend is down. When the trend direction can not be determined,

the trend is static or stationary.

Range condition studies generally relate the current condition of
the range to the potential of which the area is capable, or “climax condition”

in ecological terms.

Climatic studies or records are very ‘helpful o interpreting other range
studies. Factors such as time and amount of rainfall, its distribuction uvver
the area, temperature, humidity, and wind velocity and direction are important
in understanding vegetative changes and in predicting fire hazard occurrences

and in planning fire suppression activities.

7. Agreemggg

Most plans, particularly if they involve more than one livestock owner
will have an agreement component where all parties to the plan signify their

acceptance of, and participation in, the plan. The agreement component should

set forth any speciapl livestock handling requirements, and funding arrange-

~ments for construction and maintenance of range improvements. In order for

the range management plan to be effective, it must take into account the
physical and social| conditions and customs within the general area. The live-
stock breeders and herders must understand all aspects of the plan and must
agree with them. For this to occur, the parties involved should participate
in all phases of the planning process and must feel'that the plan will have

value to them by increasing or stabilizing livestock production, or doing a
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better job of land and resource conservation.- Changes must not be so great
as to make part:.c:.pants uncomfortable.

RV .

If these condltlons are met, all parties involved should be. w1111ng"*

to conflrm thelr part1c1patlon and acceptance of the plan by signing the

agreemen t.

R "'.q‘,'}}k:.l el
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