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70: Mr. Peter (, Taniells
C USAID, Bamako, Mali
e . .
FROM: Mr. Meril G. Carter, Area Conservationist, Soil Conservation

Service, U. S. Departrment of Agriculiure, Austin, Texas

SUBJECT: Report of Findirgs =nd Renormendations -
Range Managerent Project, Mali
. —
Observaticns and Backeround

In accordance with the assigred mission, I have made a study cf pre-
gent practices and livestock grazirg problems in ali and agsessed the
feasibility of developing ranse ranszzenment projects. People contacted,
location m2ps, nctes on vegetatien, current grassland research 2ad ether
information are included in the appendix to tris report.

This study is largaly of the climatic zone imown as the Sakei, having
8 rainy sezscn confined to a 2 to L month Deriod beginning Jume-duly and
2p

generally ending in Seprerber. Consideradie variation was found in the
literature corcerning average zannual rainfzll in the Sahelian zone, It
appears 1o range fronm 150 mm (6") in the area east af Tirbuktu at th
transiticn s the Sararz to 700 mm {25") on the West at Mdoro 4du Sanel,
Considerzble fluctuztians in yearly rainfall occur asd drouznts are
mentioned.

Vegetation of the Sahel is a reflecticn of rainfall and scils, and
ranges from 2 woodland savanmak (700 mm to LCO mm rainfall) with tall grasse
to an »ssociation of mid and t:11 grasses (LOJ mm to 150 =m rainfall) with
thorny trees ard brush, mzinly the Acacia types. Elevations are generally
in the 250 to 350 mater rznge avove sea level interrupted with a feir
mountaincus areas ascending sbruntly several hurndred nmeters above the
plairs. 7Tcooozravhv is roderately rollinz to relatively flat, again with
the excerticn of ths limited rmountainous aress »~d plateau escarprernts,
Imperfect drainzze patterns occur in a large part of the Sshel zard cloased

depressions are ccrmon. Sueh areas may either be permanent lakes nr are
temporarily inundated crovidiag irmpe:%ant gcurces of livestochk water during
varying perinds as'ter the rainy seasor. Roth stabilized and zctive szn
dunes apoeer along the Niger and in the Gourma area on the east. Active
sand dunes are most likely caused by removal of protective grass cover
from overgrazing.

Soils in the area visited along eithor side of the Niger particulnrly
in the ancient inland delta of the Niger are typically wiver ond lacustrian
deposits of all textural elasses with little harizon developrient, Elsce~
where 92ils are predorirzdzly sandy with various cut app-rently small pore
tlons of silt and clay, except in depregsions wihere clay and clay 1dams
exist. OGrecat areas of upland soils are usderlain at vsrious demths with
iron-like lateritic crusts. These srusts are often expoged and little or
no veietation exists. In the Gourma area exposed crustseover 15-20% of
the surface.. = '
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The old lake and river deposited soils appear to be near neutral in
reaction. Sandy soils in the higher rainfall areas are said to be acid.
No large areas having visible salt przblens were encountered.

The Sahelian zone is of major interest to Malian officials since it
produces the majority of the cattle, sheep and gzoats for the interral and
export rarkets. Cattle for meat and hide export 1s a major resource from
which the governrent expects to increase its rereign exchange earnings
eritically needed for econoric develoonent purposes. Cattle, sheep and
goats exist in great runbers in Mali. Consumer goods sufficient to inter=-
est the noradic stockraiser to sell his cattle at current prices arc lack-
ing in ths present state of the econory. This, coupled with the cost and
difficulty of moving anirals and meat to market and the inability to neet
the price-quality-guantity derands of fereign markets are the prime reasons
for the present depressed state of the livestsck industry.

Traditionally, the nomadic herdsman counts his wealth in {erms of num-
ber of head of cattle or cther types of livestock. Yis nerd is his walking
capital so to speak and rerresents soeial rrestige. Through the ecenturies,
‘his herd or the products of his herd, have been used to pay his :axes when
inescapzable; buy clcires, sugar, tea, other basic foods, totacco, jewelry,
and to rmeet the expenses of religicus holidays, marriage dowries and pil-
grimages to Mzecca. FEe is not rmarket motivated and particularly sco if the ‘
trade of livestock does not satisfy the foregoing needs. Just as important,
he actually kas few anirals to sell bince his incresace in marketable animals
is extremely low. lalian offleials are aware of this situation and their
plans consider the problems. Tt remzins to be szen if they can resolwe
them, The mzjor attack is focused on reducinz nomadism to a practical
mainimum., Trev propose to do this by providing desirable aeconomic incentive
as rapidly as possaiole, develcping year-round livestock water suppiies in
relatively unused rarge areas, controllinz disease, channeling marketable
livestock in contrsllable corridors of moverment to racilitate buying,
vaccination, taxation and elirination of non-productive animals.

There is no question that a nunber of feasible range projects can be
devised in Mali. The unanswered quastion is wnether the resulta of such
proJects can be extended by the Mali Government to simdlar arecas throughout
the Szhelian resion. The ability of the Malian Government to provide the
sconomic climate, incertives and transportation facilities necessary to the
proper development of the ranse resources and livestock industry will deter=
dne 1n‘the firal analysis the succese or failure of beth the industry and
\ny projection of range management schermes.

Feasibility of the present plans for development of the industry and
’he government's capability to carry the:m out is teyond the scope of this
Wudy. Yet decisions to emoark upon AID range management projects should
inge on a determination of protable success or failure. Little would be
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gained by underwriting projects having minimum protabilities of extension
by the Mali Goverament once the exverience and results have teen demon-
strated. Turthermore, a judzment of the outcome should largely determine
the selection of rroiccts from among the alternatives. For example, if a
Judement indicates little chance of success of the zovernment's plans, it
.may be wise %o 1limit assistance to the education of promising young men
in the field of range managerant, thereby awziting a better climate for
econonic development. Shculd a decision indicate a reasonable chance of
economic progress, the alternative of a full-scale project would be in
order.

and Herd Management Problers
cinity of Zxisting and froposed:

Appraisal of Ranze Conditions
felating to Crazinz in tre Vi
Water Wells zrnd =cic3.

Soudanian Zone - lio atterpt was made to evaluate range conditions in the
Soudanian zcne of Mzli generally considered to te the area having greater
than 6C0-700 rm of rainrall, This zone is the area of sedentary subsise
tence type farming and raising of livesfock for rpersonal use. The better,
more fertile soils are farmed rcgulerly oy reans of hand tcol cultisation

or limited use of oxen. The less fertile soils are farmed a year or more
and then 2 new area is prepared by firec and gruocing. In the area observed,
most cultivatable soils had been or were being farmed with the temporarily
vacated areas growing up to ctrush, trecs and grass. without excessive
grazing or fire suci areas appear to racover a satisfactory stand of grass
in three to ten years. Malian officials having knowledge of this area indi-
cate water ercsion is severe on sloping land prior to the time cover is re-
established. Grazinz of crop residue by coats and cattle is cemmon. The
Ntdama typre cattle is the most common breed but mixtures of others including
Zebu 1is evident. Hilk is an important food item from these btreeds. All
liveztock is herded but protlems arise cetween farvers and neignboring herders.
Soils are evidently low in organic matter. Fire is used continucusly as a
means to clear nev areas, to dispose of crop residues and to promote green

- growth of grass. Such mathods lead to poorly conditioned soils, and weaken-
ing of grass vigor a2nd cover for the tamporary advantzces gained. Tsetse
fly occurs in the higher rainfall areas of the Soudanian savannahs. Control
of fire and the use of oxen to adequately cope with residues appear to be the
best and most rracticable metheds of iwproving soil fertility and reducing
erosion losses in the Soudan,

Little interest was apoarcnt among the Malian officials fer a study of
possible projeccts in the Soudznien zone. Their long range plans envisage
an extension type program {or irmprovement of plant verieties, use of legures,
better farming practices and conservation work.

Despite the apnarent lack of interest in a range managemeal project
in the Soudanian zone, there are a~ple opportunities for successful pro-
Jects. These are areas not regularly {armed due t o nature of roils or lack
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of water. Such areas could be set aside as project areas similar to the
present forest! reserves. Scveral of the oresent forest reserves could be
set aside a3z grazing reserves since tie principal use is grazing, A pro-
gram of Tsetse fly control would te a necessary part of any such projects.

Sahelian Zeone - The nerding practices of the 3ahel have evolved over cen-
turies of iime as a response to clirate, vigetation, availability of water
and the customs of the rigrating tribes., Such kerding practices recognized
no politic2l toundaries unless forced to do so and still do not todav. The
way of life, 'mown 23 transhumance, or norzdism, is conditioned quite rigidly
by the periodic nature of the rainfzll, Rains are confinad to a two to four-
month oeriod, Turinz this veriod grass and tree growth begins, depressions
f111 with water, and ths wezk wells revive. VWith feed and water available
for his herds, the nomad moves out of the dry season =astures in the ‘delta!
of the Niger. Hs often takes nerds oelonging to sedentary farrers with him
on consignnent, considzratisn unknown, and searches for the priceless cenme
bingtion of srass znd water. with the drring up of the water holes ard
shallow wells he again moves back to th Niger boticm areas as soon as the
flood waters recede. A few nerders eke out a hazardous existence by remain-
ing at the few berrarent watering points, Those who remain have herds for
in excess of the carrving capacity of <he ranze.  Every blade of rrass is
used or trampled out For a distance of 10-2C kilometers. Trees and brush
are cut for browse by the goat herders, leading to further denudation. The
normal practice is to graze out to the 1imit of the animalst range for one
24-hour period or more, and then return for water. At all times livestock
are either suffering from hurger or thirst, and often both. It is obvicus
the greatest discase of animals in Mali is the comdination of hungar arg:
thirst. Such conditions weaken the animals ard many of them succumd to
other diseases or remain in a weaxened condition. What weight is gained in
the rainy scason is largely 1lost durinz the dry scason. From information
supplied by Falians, it apparently takes five to eight years to raise a
marketable stcer. Furthermoré, the calf per cntage is about 357, Thirty
percent or mors of the calves die durines the first dry seison. Csws breed
at about five years of age and calve about :zvery second year, Obviously,
the enormous herds necessary to produce a £:w marketable animals and provide
for high death loss and revlacements indicates the difficulty of producing
beef and why the nomads have so few animals to sell.

. Another aspect of nomadic herding is the concentration of stock in the
Niger River zone of intermittent flozding and veraanent lakes, As soon as
the flsods begin to recede, ganerally in loverbar, the hunzry and tairsty
herds converge cn these trecless grasslards from great distances. tiligrating
herds of £00,0C0 kead were mentioned in -<ha vieinity of MNiono. Ewven before
the soil is dry on the surface or grass growth berins, the herds are roeady
- and waiting, Thers is no such thinz as selecting a proper time to begin
grazing to allow the grass to obtain a rezsonavle growth, and the ¢rass is
.alvays in a weakenad state due to overgrazing, Thus, the area of greatest
-grazing potential provides 1little but subsistence for the herds. Parasite

o1
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- and diseass problems are concentrated in this area. Problems also arise

between the sedentary
nomadic herder in sear

The foregoing cyc
management projects mu
cycle and provide for
and protection of soil

Essential

farmer trying to protect his rice crop and the
cn of forage,

le of movements goes on perpetually and any range
st tzke into account part, and preferably all of the
intelligent control based on the needs of the grass
resources. :

ts of 2 Praiec* for Control of

Grazingz
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The elements of a
points anywhere in the
At present the normal
(9 to 12 miles). This

day or part of a day and then moving out, whe
day or even two. A naxirum travel distance o

adble. The only way to
limit the grazing area
in as near square shap
would be necessary if

Since develo
of developing 2 f
One type of project wo
with adjacent areas or
the form of lakes znd
four-unit grazing syst
for three months or mo
The stock would thzn b
natural depressions ha
Unit number 3 would th
water develcprment surff
require a permarent wa

prent
~
ot

ronge managerant project in the vicinity of watering
Sanelizn zone would have essentially the sane features.
grazing range of nomadic herds from water .s 15 -~ 20 km
great range is achisved by watering the animals once a
re foragze is available, the next
£ £ 258 ka (b-5 miles) is desir-
do this is to develop additional watering points and
around a watering point to a maxirum of 100 £q. miles

@ 25 possible. Additionnal waterirgs are desirable and
elongated areas were to te develsned.

of water is going to be a major cost, the possibility

ur-unit managerent arca should be explored in each case,

uld cover a selected area of the Niger bottorlands along
upland. Pormanent water may zlrezdy be available in
2xtows in the bottomland. Grazing unit numkter 1 in a
em would be the Miger bottom arca and would be grazed

re during the worst of the dry season (April-‘ay-Jure).
e shifted to unit nurber 2 (upland) which could have
ldingz water in the wet season (July-August-Septerber).
en be grazed (October-Hovember-December) and would need
icient to last & months or rore. Unit number L would
ter supply since it would be used 6-9 months after the

rainy seascn in January-February-{arch.

In my estimation,
water developrent. Tn
yards depending on amc
would be uscless if he
drunk dry or destroyed

dugout type ponds would be the least costly type of
eir size will pobably vary from 5,000 to 15,000 cubic
unt of water raeded, evaporation, etec. Such ponds

rd numbers were not controlled since they would be

uy romadic herds. %ells could also be used providing

they have sufficient yield ard above ground storage sufficient to water the

entire herd in 2 few h
ment in the Gourma are

A second type of

Here the grazing unit

- age production capacit
developments woul” aga
wwater needed in the gr

ours. In this reseect the Gorman plan for wall develop-
a would be exzpected to vrovide permanent water.

rroject would be one confined entirely to an upland area.
areas would be more or less of the same size since for-
y of the range sites wsuld be similar. The needed water
in vary in their degree of permanence w.th permanent
azirg unit scheduled for grazing in the dry season,
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Admittedly the above plans have weainesses since the same area would be
grazed the sare tirme each yezr, H wever, ccnsidering costs, it appears the
most practicable scheme a* this time.

After the projcct areas are sclected the carrying capacity is determined
by a trained rangs conservationizst bty first celineating the various range
sites. Sites arc rmerely ar:zs of similar goils, vegetation, productive cana-
city and managerent ns_ds. After the sites are detarrmined he estimates the
range condition of the sites and classifies trem in terms of poor, fair, zood
and excellent based on hew nesr the vegevative corposition is to its ~lirax
or originzl state., For exa~ole, pocr conditien would have only 25 percent cr
less of the better, more przductive grassss remaining on the site, Fair con-
dition would have tetwesr 25 and 50 percent of the better grasses, etc. Usang
the conditiorn classes, the zersases involved in each site, the rainfall bolt
and his knowledge of for praduction capacity, a table of carrying capacity

such a table follows:

ar
-
o

g
]
o}

Hectares por Animal Unit by Condition Class - Rainfall 300 mm
Range Site Poor Faip Gozd rxcellent,  XEY PLANT
Deep dune-like sands 22 17 1L 12 Paricum turgidum
Sandy Loam 26 21 17 1 Cenchrus biflorus
Clay Loan 30 23 16 12 Andropogon gayanus

From the table 2 carrying capacity for the grazlng units can be determined.
The grazing plan would then restrict the number of animals, by permit %o the
determined amourt. As a reans of checking the degrea of grazing use, one or
more 'key' spacies zrz selected rar ctservatizn., Key plants are “hose in
abundance thzt praduce the major part of tho firaze grazed by livestock.
Using key plants wo estimate the grazing uss sirplifies the complex problem
of determining use on the entire vegetative corpssition.

If key nlants are properly zrzzed (usually half of the annual zrowth
by weight) ths range manager can be assured the range is being properly used
and needed irproverant is taking place. Adjustments in stocking rates are in
order as the decrez of use of the key plants is seen to be teoo much or too
little or if droughts occur,

The job of deterrmining carryins canacity and makinz adjustments as ex-
Portercc dictates, followed Up by absolute centrol of herd nurbers and season
of use of the grazinzt units is crucial to the success of a managerment plan.,
Certain other fastures snould also te ircorrorated in the plan; among thase
are the need to stop +he practice of watering herds one day and grazing the
next. 1In effsct this causes 2 double grazing load since cone herd is always
being watered ard arcther beirg grazed to the detriment of the animals and
the range. Mineralized salt should be used to supoly minerals ard to get
better grazing distritution by locatinz it in underused ar2a2g. Jisease con-
trol should be built into the plan since herds will te readily available for

7
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inspection and vaccinations. Fire education and control will be necessary,
0ld amd weakered animals should te rigorously culled, and also cows that are
not consistent producers of caives, Inferior bulls will also need to be
eliminated,

Since Mali has an apparent surplus of cotton seed meal, grain sorghum
and millet, supplemental feeding of nursing cows should be initiated, par-
ticularly in the dry seascn. On the hoof drives of marketable animals should
be avoided, particularly in the hot and dry seasons, Shrinkage on such
drives may reach 25 percent. ’ ’

An association of Malian ceunterparts. trite leaders and Malian project
employees would be necessary to discuss cverating rules and procedures, set
fees, disseminate animal husbandry infermation, make recormendations and
settle disputes,

Organizational Paguirements of 3 Pamze Yanacsment Proiect

Mali has the plan of a central government with elected representatives
from one political Party. The country is then divided into six regions, each
headed up by a Governor arpointed by the Precident, The Regions are further
subdivided into Cerzles headed by a Commandant du Cercle, Cercles are divided
into Arrcndissements headed by a Chef d'Arrondissement, As rnearly as I can
tell, police pewers are rormally carried and confined to each of the admine
istrative levels, All lard is under the centrol of the government with in-
dividuals, families and tribes using the land as a hereditary custom,

Under the cabinet position of Mirister of Development are located the
various services concerned with land, livestock and rural develorments,

As presently organized there will te, apparently, three services involv-
ed in any range mnanagenent project., The animal husbandry service (Service
de L'Elevage) is in charge of all livestock activities including veterinary,
disease control, experimental farms and ranches (livestock oricnted) and is
the organization which has the greatest interest in range projects, The
water and forest service (Eaux et Forets) adninisters all forest reserves
and makes inspection of all areas and carries out studies including these
in range arcas, The nydrologic service (Service Eydrologique) is responsible
for water develcpments in range and forest areas, among other duties, A
Cartographic Service is also involved in the field of gazetting,

There is apparently no provision under oresent laws for setting up
grazing reserves similar %o that of forest reserves, It is recormended
that such a 12w be sucgested or the present law modified to provide for the
concert of muliiple use as they become pertinent, but mainly to focus a*tenw
tion or grazirz land use, wnich next to iarming, is the most important land
use in Ma2ii,
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As repeated several times, control of herd numbers is necessary to any
project a nd therefore it is reccmmendad that this feature be fully explored
and positive means of enfurcement assared before any project is initiated.
It may be possible to deputize Veterinary Officers or any suitable counter-
parts to AID range men autherizing them to issue grazing permits and erfarce
grazing regulaticns, otherwise normal administrative police powers should be
used,

The personnel organization of a proiect similar to those describea above
would involve the services of an AID range corservationist with a Malian
counterpart who would have the authority to carry out all aspects of the pro=-
Ject on the Malian side, Additicnal Malisns w2uld ke needed to supervise
movement of livestock in grazing wni.ts, ic+:: permits (confirmed ty ear tags),
develop watz=r suspllies and *c work uith her<omen and their leaders on all
aspects of zrazing control, animal lLusbandry, fire control and use of watering
points >

Conclusions and Recormendatinns

One or more range management projects are technically feasible in Mali,
They may also be administratively and organizationally feasible provided the
Governrient =f *ali demenstrates its caracity to organize a suitable operatiing
structure with powers to act, provide suificient personnel and finarces, and
setup workable enforcenent and contrel provisions. In this connection the
animal husbandry service (Service de 1'Elevage) under Dre. Ibrahima Xoraté
appears to be the test organized, motivated and equipped to carry eut such
projects. '

In my estimation, the plan developed by Mr, Damien, Agriculture Adviser
ts the Goverror of the Gao Region, i3 the most far reaching range develop-
nent plan enccuntered durinz this study., This plan, described elsewhere in
this report, ~rovides for develcrment of relatively unused range land in the
jourma avea ty the develccrent of watering roints; develorrent ef vete: .nary
staticns, cercentraticn of roverent of nomad nerds and market corridsrs. rrom
the standpoint of protection of the range resource, the weainesses of the plan
ire the far too cptimistic estimation of carrying capacity, and in sore rases
the distances betwesn watzring points which would have the eifect of serious
wergrazing in the vicinity of water. A certain lack of definite plans for
tontrei and enforcement of herd numbers was apparent.

Despite these weaknesses, a map study cf the proposed wells and existing

frater Jocations shows an area having suffici<nt watering points to develop
| range managanent project,

9
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y The_following prejects are considered feasible:

1.

. 4
The Niono farm and ranch located near Yiono 109 kilemeters nsrth of Segou,
can be developed as a combination range nanagement preject coupled with
irrigated pastures cn the farm fer Iirishing. The ranch is 8 x 14 km in
size, approxirately L5 sq. miles, average rainfall LOO rm (16"), The
ranch is watered by a canal which would have to be deepened in places for
permanent water, As much as 650 hectares (1625 acres) of irrigated
pasture can be develcoed on the farm. Irrigaticn water is available from
the Office du Niger and many of the canals and contrel gates are alreaqy
installed, . : :

Estimating it weuld take about 25 acres tn suoport an animal unit, the

" ranch could run about 1200 head of cattle.

' The essential future ef the plan weuld be to divide the ranch into grazing

units of approximately equal size Yy constructing fire lanes which would
Serve as unit beundaries since all cattle weuld be herded. The s:ock
would be grazed in unit A during April-May-June, unit'*B in July-fugust-
September, and urdt C in October-ilovember-December and unit D in January=-
February-!larch,

The animals destined for market weruld move to the irrigated farm in the
dry season for finishirg and supplemental feeding., As the permanent
pastures are develeped mn the farm, a3 plan would be worked out to graze
most of the ranch herd, or at lsast the nursing cows, on the irrigated
fam during the worst of the drv seasen {April-¥ay-June), OCuring the
other seasons hay or silage could be put up for use of the dairy herd
now on the farm or for supplemental feeding,

Commodity assistance needed would be irrigated pasture seed, ear tags,
mineralized salt =nd nitrccenous fertilimer *o aid in estzblishing
pasture, Technical assistznce weulc be needed in develcping and oper=-
ating the irrigated pastures with zattention to proper irrigsticn water
use, Many U,S, range censervaticnists have sufficient experience to
carry out the pasture and irrigation development work as well as the
ranch project,

Assistance would also be necessary to furnish tractors and seeders for
the farm and heavy equipnent for water development on the raneh,

A range project incorporating a portion cf ‘the Niger River tettem along
with a contiguous upland area is feasible, The essential feature of this
project would be tc dermonstrate the feasibility of dry seascn grazing
(April—%:y-June) in the Niger bottcrms having a high grazing poten=lal,
and upland grazing at ether times of the Year. Again a four uni- de=
ferred rotational scheme would be used.

A study of the Germian plan for the Ccurma indicates the wells, combinad

with temporary watering points in the rainy season would provide a
sultable project area. This area would :.ave 7 pernmanent wells spaced

19
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3.

Se

inland frem the Niger and grouped so that travel distance would not be ex-
cessive, The well location vcints are knovn as Tin Enerin, Toufebet; Tin
Echab, Tin Aba. Tin Dacua, Tin Tafara and Tin Ounan shown on the Tombouc-
tou-Est map 1:20C.0C0, Fepublique du Mali, Feuille NE-30-IV. The area
would cover ~ooreoxinately 2,000 square miles or a smaller area could be
selected crcimpassing fewer wells., This project would be the most diffi-
calt of 211 due to size, remotensss, lack of roads and facilities. Con-
trol of herd -mrbers and mevement of nomadic herds would be most diffi-
cult since the area is 2 natural route of livestecck movement to rainy
scason vasture, It weuld, however, fit in with the long range plans of
the Maii government,

e
The Djebok ranch - LO !m east of Zac. In my estimation there are numerous
deprescisns cn this ranch where dugout type ponds could be constructad.
There is a lzrge resident herd at all times cn this ranch. The ranch is
approxinately 162,500 acres in size ur 254 sjuare miles. Rainfall is
about 2C0 rm (3"). Carrying capacity would ve low for 2 while until
presently overgrazed areas improve. rcssibly 50 acres to an  animal unit
would be a trial stccking rate. At this rate something like 1,000 cows
or equivalent could be grazed,

The Vetcrinary Service is developing 2 vaccination station at the main
well on this ranche Again, 3 four unit pasture system is recommended
since water develeprent costs will be highe. The grazing units will need
to be marked with f{ire lares. An adequate road exists to the ranch,

A somewhat different project could be developed at the Tasseguela well cn
the road betueen Coro arnd Gossi, west of Gao., Here assistance would take
the ferm of rcoworidng the well from windmill operated to gasoline motor
power. Ample storage tanks and drinking trourhs are already in place.
The changeover is recormended because there is very little :7ind movement
in the dry seacson and the mill is no lcnecr cperative. The ialiars plan
to develcp a vaccination station here and a full-time aperator could
maintain the pump motor.

It Way be possible teo work cut a management project based strictly on the
carrylng capacity of the range within a half day's walking distance from
the well (3-L miles). The season or seasons of use should be during the
time of stock movements since thes well is in the 'corrider! mentioned in
the Gourma plan for moving stock to the Gao abattoir. The water surface
in the well is 70 meters. &perated by orne of the largest type American
windmills made, Therefore, a gasoline motor of equivalent power and
capacity (10 cubic meters per hcur) would be needed.

Wnile apparently of 1ittls intercst to the Malians, many good pr~jects
cculd be develzved in the Scudanian zonn o f Mali, The management prine
ciples would be the same as in the othe. nrojects. The Faya forest re-
serve 50 km east of Bamako, cou’d be rcidily developed as a project.,

/7
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Cooperation with the Forest Service (Eaux et Forets) would be necessary.
Other forest reserves are scattered threughout Mali and may represent
some of the best oppcrtunities because they are already reserved land,

The principle and results derenstrated from any eof the foregoing projects
can be projected o sirmilar aresas in Mali, Such projecticns should be a

1e

high pricrity for the Mali government.

An additionzl project is alse feasible and should receive serious and
priority censideraticn. As near as I cauld learn there is not a single pro-
fessionally +trained range science specialist in Mali, Cne or more high
potential Malians should be selected for £l college training leading te
bachelors or masters dserees in range management, ihese should be sucple~
mented with U.S, training rer ronge technicians for periads of cne ta two
years combining toth scholastic and actual work experience, particularly in
the southwest United States,

Purpose and Obiectivas of Panee Manag-ment Demenstratiens

l. Create interest and demonstrate feasitility to Malian officials and
herdsmen of a project that wouid be exrected to prrtect or improve

the range resource by controlling the time, degree and intensity ef
grazing,

2. Provide for the training of selected Malians both academically and
on-the-job so that they are competent to plan, crganize and fnllow
through on future range nanagement projects.

3¢ Provide a practical demenstration of the effects of sound range manage-
ment on livesteck nutrition, improvement in calving percentage, earlier
maturity ond breeding, better quality carcass =md reduction of death less.

be Demenstrate that preper range management coupled with gecd animal
husbandry and veterinary practice can rrcduce a sustaincd yield of
acceptable quality marketable beef cver a long pericd of time and at
the same time improve or maintain the range and soil resources,

5¢ Provide an area or areas available for training of lalian officials
and leaders in the practical application cof both range and livestock
managerment , :

5 Set a pattern of range and livestcck man:gement that ean be followed
in similar areas of Xali,

I
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Prabable Seaucnce of Develecpment of a Preject

1. Malian admirnlstrative and technical officials together with the cencerned
chiefs and leaders of the herdsmen should agree on the locatien, size and
purpose of the project, the plan for water development and system and time
of grazing, It is crucial at this point to gain rvositive agrecment among
.21l parties concerned on the rcguirements for control of numters of live-
stock, issuance of grazing permits conlirmed by ear tags, manner of en-
forcement and means of settling disputes,

2. Develop formal plan and project agreement with appropriate signatures.

3. Prospect, locate ‘and develep suvrface water supplies based on number of
head of livestock, size of grazingz units and distance to water.

L. Construct wells if surface water cannot be developed.

5. Construct roads and boundaries ef the grazing units within the project.
Such roads and beurdaries, censtructed by bulldozer and/or maintainews
will alse serve as fire breaks,

6. Establish headquarters site for sterage of materials and equipment, per-
sonnel accommodation, effice spzce and veterinary facilities as ncedeid.

7« Issue grazing permits and commence grazing plan.

8. Maintenance of water develcpments, rcads and boundary lanes, and
initiate organized fire control.

9« Establish mineralized salt feeding particularly to supply trace ele-
ments, especially iadire,

10. Establish supplemerntal feeding in dry season for nursing cows,

11, Previde for trucldng of market animals te abattolrs if possible and on
the hoof if necessary,

12. Maintain cooperative technical and adrdnistrative relations with herds-
men and their chiefs and make adjustments in numbers or season of use
as the conditien of the range indicates. This will also be a means to
disseminate animal husbandry informatien invelving vaccination, seaita-
tion. salting, supplemental feeding, selling =nimals atv apprepriate age,
eliminating non-productive stock and e<tublishing reasonable cow-bull
ratios,

In summary. the only feasibdle way to develop the beef industry in M21i
is lo reduce widespread hunger and thirst, iucrease calf percentages, assure
breeding at earlier ages, roduce deatn lossc ' and reduce the age class of
the markctable animals by preoper nutrition,
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Improvement cf ary of these aspects of livestock production will have an
immediate and izrece effect on the cost of production and the numbers, quality
and weight ol mariewssle animalse. It is conceivable that a marketatle animal
fan be develcn:d in inree yoars weighing 7C0-750 pounds. instead of in 5to8
years welghing o090 wcunds, calf percentace increased to SC% or more freca 35%,
breeding azgz reducea frem the present L or § years to 3 years, end ‘deatn losses
drastically cut, A range management project can be expected to demonstrate
such improvements to be obtainable and practical.

Without the generous assistance and kindness of Dr., Ibrahima Konatarmy
mission would have been most difficult, if not impossible, To him and to
Yves Arcelin, I owe a debt nf gratitude,

In closing, I would like to extend my most sincere thanks to all those
of the United States Missien to Mali who aided me in so many way:, even to
sharing their focd, Particularly would I like to thank Peter K. Daniells
and Arthur ilot. Any success of the mission is due in large part to the
efficient acsistance of R, H. Ellert-Beck, who as my guide, interpreter and
friend made ail things pessikle,
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APPENIDIX ' .

People contacted:

Ambassador C, Rebert Moore, Bamako, Mall
Mr, Oliver S. Crosby, Deputy Chief of liission, Bamake, Mali
Mr. Charles Steedman, Zcencnic Section, Bamako, Mali
Mr., James T. ¥2Gloin, CAIO Adninistracive Section, Bimake, Mall
Mr. Peter K, Daniells, AID Affairs Officer, Bamako, Mali
Mr. Arthur Milct, USAID Csntroller, Ramake, Mall
Mr. Rodoliphe Eliert-Beck, USAID Program Office, Bamzko, Mali
Mr. Allison S, Davis, USA1D Frogram Oifice, Bamake, iall

Dr. Salif Sidibe, Director of Czbinet, Ministry of Development, Bamako
Dr. Tbrahima ¥onate, Service de 1'Elevaze, Bamako

Dr. D. Syila, Veterinary Laboratory, Bemake

M. Jean Keita, Director, “Water and Forest Service, Bamake

M. Mamadeu Traore, Asst. Director, VWater and Forest Service, Bamako

M. Yves Arcelin, Agrenemist, Sctudba Station, Bamako

Dr, Wanis Ssrmerdjizn, United iHations, 2zmako

M. M. V, Poisscn, United Nations, Bamako

Dr. M. Bourdic, United lations, Binako

Dr. Zangua Coulibzly, Rural Economic Institute, Bamake and Niono
' Dr. Hans Yalter, Engineer, dermany znd Bamako

Dr. Peter Bensch, German Zmbassy, Bamako

M. Thiry, Enzineer, Office du liizer Segau

M, Diadure, inim2l iHusbandry Service, iliono

M, Garba Toure, Chef de Cakbinet, Segcu

‘M, Mamadou Golego, Minister of Informaticn

Dr. N'Golo Tracre, Directer, Szhel Famm, liono

M. Kone, Production Manzger, Office du Miger, Hieno

M. Bernard Du Ereuil, Agreronmist, French assistance Program, Niono

M. De Plzzn, Soil Scicntist, Segou

M. Bertin, rrench issistance Program, Bamako

Dr. Gzkou, Chief Veterinary, bamako

Mr. and Mrs. Daniel Zirmerman, Baptist Missien, Gao

M, Fofana, Veterinary Service, lopti N
M. Maiga Atdeulare, Vet, Coordirator, Gao Y
‘M, Pierre Damien, figriculture Advisor to Governor, Gao
- M, Maiga Almouzar, Director of abattoir, Gao

M, Nounoum Kassembara, Hegional Governor, Gao

M. Carl Macher, Inspector of Forests, G:

M. A. Bocoum, Chef d'/rrondissement, Gossi
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ijtinerary

The first week was spent in interviews with AID, U, S. Embassy, United )
Nations, foreign government and Malian nfficials and technicians. These inter-
views supplicd the technical, social and ecencmic backgreund necessary fer an
understanding ~f problens and a reas or project interest and feasibility.
Short trips were made in the Bamaks vicirity to visit the abatteir, Setuba Ex-
perimental Statien, Samanko Experimental and Training Farm, Vaceine Laboratery,
and local livestock yards. Without erception, all persens interviewsd ware
extremely helptule Iheir !dndness and courtesy were very much appreciated.

The second week was spent in the field visiting the Faya forest reserve,
Ségou, Harkala, Office du Higer irrigzated areas znd the experimental farm ~d
ranch at Niord, This trip gave a view of both the Soudan region of the mixed
savannah woodlarnds and farring areas and the range areas located in the Sahel
near Niono,

The third week was an extensive air and truck trip threuch and ever a
large part of the liger ‘delta!, Mopti, the Gourma range areas, and the pro-
posed experimertal ranch in the vicinity of Djebok, east of Gace Vatering
points and the range arsas of Lac Gossi, Doro and Tasseguela, west of Gao,
were covered by landrover,

Several days were spent in Nigeria with AID officinls to review the werk
being done in range managerent in that area., Unfortunately, political unrest,
Pillage ard rinting denied an cprortunity for a visit to going projects,

~Despite this, much helpful information was gained from Frank Abercrombie at
. "Kad‘ma. -

Notes on Obcervaticrns Made by Air in the Geurma Area

The trip by air covered the Gao, Bamba, Gourma-Rhareus, Gessi vicinities,
Only remnants of zrass are evident for a distance of 10-15 km frem the lliger
River and from all permanent watering points. W¥ind erosien has blown sand
“Anto hurmocks along the Niger. 15 te 203 of the Gourma area is composed of
dark lateritic crusts iritheut grass. Coarse sands in stabilized formations
appear to have aburidance of tall, climax grasses away from water. Range sites
vary from a majority of deep sarnds and sandry loams to clay and silty clay de-
pressions and intermittent strsam courses, luuerous depres.ions occur, appar-
ently with water in rainy seasen. The coarse:: sands appear to be most produce
tive, probably due te favorable water. relatici..shipse

One concrete dugout, one embakment {pe pond, one windmill and well,
were evident frem the air, a1l appeared dry and unused at the time,
My, Maiga sbdoulaye, Veterinary Toordinator nt Gao, and a representative
df the rational sovernment Yves drcelin, and X, H, Ellert-Beck accompanied
'me on the plane trip. Mr. {bdoulaye has intimate knowledge of the area,
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I beliéve pends can be developed by proper selection of site and seil
type. If control ef numbers cannot be achieved there is little point in
deQelaping additicnal water anywnere in the Geurma er Saheiian area since the

frese resource would be quickly destroyed,

.Notes on Trip by Landrever te Dero, Tassemuela and Gessi in the Gourma Area
All grass is overgrazed or nen-existent for 5 kn from the Niger. Extensive
area of coarse sands along river znd extending inland for 15«25 km appears
highly praductives Thorny brush and trees mainly Acacias asseciated with all
range sites except the dune-like sands. = Most Acacias lese leaves in dry season,
Extensive areas of thin sandy soils, occasiorally gravelly, underlain by a
erystalline guartz-like reck said to be schists, Such areas seem te be less
productive than the deever sands and are predeninantly eccupied by a 'stand ¢’ hediwm
keight Chloris and Aristadas with colonies of taller grasses such as Cenchrus
biflorus on more favorable soils,

Entire area as far as Doro, a distance af 100 Ims, is reported witheut
underground vater, Occasional depressions inundated in rainy season, The
hand-dug wells in the Dere depression obtain water at 15-25 feet and water is
hauled up by herd in lesther sacks. Enormmus herds of cattle, sheep, geats,
camels and donkeys waiting ts be watered at these wells, la vegatatian except
trees in the vicinity, A nemadic chief indicated that 10,000 head of cattle
watered at the wells, Many cattle weak and thin. .11 age classes of ceys
{Zebu type mainly) and scrub bulls, Ferales are aoparently never sold fer
market and are used entirely for replacements,

The Tasseguela well ig windrill operated, constructed in 1961, and has a
capacity of 103 meters per heur with a water level of 70 meteors, Apparently
the leather washers wore out 3 or 4 Years ago and were not replaceds The mill
Was never shut off and arparently the gears are now Strippeds This is a gned
well. The Malians want to install a gascline motor purping unit. The romads
recognize that water from wells is free of disease, unlike the surface waters
in the Niger pastures,

Mr, Darden stated that the area arcund the windmill had been denuded while
it was in cperatior, In the three or feup years of rest since then, the area
has recovercd a fair to gecd cover of grasses, This observation plus others
indicates the predominately sandy soils have a rather rapid vegetative re-
covery rate even with high temperature and low rainfall, This is probably due
to the favoranle soil-meisture relationships, viable seed in the soil and
rainfall ccncentration in a Period sufficient te germinate and establish seed,

; The Lac Gesst is a long, narrcw permanent lake of varying widths. The
sedentary herd staying throuzh the dry scason lined the banks for as far as
the eye ciuld soe, Overgrazed Paspalums ¢t upy temporarily tlcoded shore
lines and Zchinochloa above high water, Inla.! ne grasc is visible on the
ground,
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The Chef d'Arrondissenent at Gossi says there are 50 - 70,000 cattle,
100 - 140,000 goats and sheep plus some camels and denkeys in the Gessi ar
rondissement, Apparently this 1s the sedentary herd which is supplemented by
great herds in the rainy seasen, A Ercup discussion was held en the feasie
bility of setting up sirple deferment Systems by dividing the corrider for
market-bound stock frem Gossi-Tnssezuela-Dora to Gas by using the road as a
bourdary betwssn the north and snuth areas, There was not much enthusiasm
due to the difficuity ef contrelling riemad herds tut agreement was reached that
any system of deferrent for STass pretectien and growth would have te be as
simple as passible bacause feneing is not feasible, It was Suggested that steck
moverents be confinzd to as narrcw a corridor as pessible to rreve.t trampling
over a wide area, that stock walting to be watered be confined as near to the
wells as pessible, again to prevent trampling, and that when moving out te
graze the herds move.far several Kilometers before being permitted to graze,
Also suggested, where mevements of steck are difficult to control, that watere
ing points be clased by enforcement if necessary vhen the grass has been grazed
to a reasonable neighte, It was apparent that considerable thought was given
to this proposal with political problems foremost in ndnd,

The German Plon for w211 Develobrent in *he Gourma

A German engineering firm has made a large scale study of the geology and
feasibility of develening livestcck water wells in the Gourma area, The de-
tailed report of the German Study is on file =t USAID Pamake, With the ex-
ception of the northeastern 1/3 of *he Gourma area, underground water is avail-
able for development. The plan as firally azreed upcn br the Malian and West
German governrents wouid be partly finarced by Germany (15%) and partly by a
loan to Mali (353). Twenty-four dug wells with watering troughs would be cone
structed with 211 water o be hoisted by ths prinitive means of camel or man-
power using a pulley mounted in the fork of a tree branche This feature was
insisted upen by the Halians because of their experience with the many wind-
mills and mechanical hoists now ineperative duec to lack of maintenance and
technical know-horw, ‘

The cost of well developnent is 461,000,000 Malian franes, approximatels
$1,8L0,000 or $76,600 per well, There are presently six permanent watering
points in the Gourra ang b of terporary nature, Temporary waterings are
mainly natural depressions, intermittert lakes, pot holes in stream courses.
and hand dug wells retaining water in the rainy saeason, and rayely inore than
1 - 4 mon‘hs afier, :
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Notes on Conference Held ot Gao May 19, 1966

In attendance:

Mr. H. Macher, Insvecter of Forasts - Gao

‘Mr, Pierre Danmien, Agriciltuvre Advisor to Governor = Gao
Mr. Maiga Almouzar, Abatiorr Director - Gao

Mr, Maiga Abdouleye, Veterinary Coordinator - Cao

Mr. Tves Arcelin, Arronemist ~ Sotuba

Mr. R, H. Ellert-3=ck, USAID/Zamuko

DPr. Curtis Williams, Veterinarizn, USAID/Bamako

Mr, Meril G. Cartsr, USDA, Austin, Texas

The conference was cniled to review the plans developed for the Region
of Gao covering range: water development, range use, areas of stock movement
and develcprment of 2 corridor for moverment of livestock to market. !, Damien
reviewed the study rmade by Mr., Macher on the broad ranze sites, their carrying
capacity and estimations of alditicnal areas that could be used by developmant
of water. Also reviewod was the action necessary to mt the plan into effect.

Mr. Macher divides the range areas of Gourma as follows:

1. Good pasture - sandy scils with some clay - having 85-87% vegeta-
tive cover ccriscsed 9f 707 grasses and 303 browse. Rainfall ave=-
rage of 260 rm. 7Plots were used to deternine dry weight yield
cut at ground level. Jpparently the browse 7inld was determined
by cutting palataole twics and leaves. The plots yielded the
equivalent of 100D kg/hectare (dry weimht basis). Using this
figure and dividing By a forage urit developed by the French, a
carrying capzcity cf 6 hectzres var animnl unit was determined. It
must be pointed out that all of the forage yield was used to deter-
mine carrying copacity, on the premise that that was the war the
herds would use it. Tnhis, of course, leavas notning for protection
of the soil from wind and water erasion, return of orgonic matter
for fertility and isnores the growth needs of the plant, Based on
extrapoiated infermation from similar rainfoll oreas and soils in
Texas, Mr. MNacher'!s carrying crpacity fi.ures agreed with mine if
the number of hectares per animnl unit were doubled. The principle
of leaving 1/2 the annual ferage srowth by weight for soil protec-
tlon and growtn noeds of the zrass was discussed at soue length in
this and subsequent confersnces. I believe this concept was
accepted by the group.

An animal unit as developed by the French 13 1 cow (200 kg) = 10
sheep = 12 goats = 1 horse = & donkeys.

1 9
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2. Mediocre pasture - sandy with some clay, having 65% vegetative
cover and the rerainder lateritic crust on slopes averaging 15%,
Vegetation is composed of 657 grasses and 35% browse. Total
forage yield £C0O kgshectare converted to a carrying capacity of
10 ha/A.U.

8. Poor pasture - 25% vegetative cover on 12 to 25 degree slopes with
severe wind and water erosion, Vegzetation cover is $0% Cenchrus
biflorus, S% Aristada and 5% Panicum Turgidum. Forage sclqd is

350 kz/hectare converted to a carrying capacity of 18-19 ha/A.U,
h. Non-useable pasture - due to lack of water. No carrying capacity.

Mr, Macher said his studies were breliminary, not duplicated, and a plus
or minus 20% marzin of error is p3ssible. My estimation of the study is that
it is sound with the one exception of using total forzze yield to dotermine
carryinz capacity. No doubt greatsrmfirerents in determining ranze sites
and rainfall belts can readily be develoved by a trained range conservationist.
The group was in zcreerent that the study was a o2int of departure on which to
plan but t hat adjustments wonld need to be mads as on-the-ground results
dictated.

The Regicn of Gao covers 70 million hectares, of which L6 million may
ultimately be develsped for rangze use. Practically at the moment 16,600,000
hectares are useable with an additioral 8,7C0,CC0 hectares that can either be
reclaired by prover ranees use or oy develeping water, for a total of 25,300,000
hectares. The total carryinz capacity, usinz vr. Macher's fizures, is
1,400,000 aninal units. 3y developin‘ the 3,7G2,0C0 heetares now unuseable,
or in poor condition, an additisnal 2C0,000 animal units could be carried.

Proposed Plan of Action to Develop Ranpe Resources in the Gao Region

1. Improve poor condition pasture by limiting carrying capacity.

2. Increase number of cattle oy feeding in confined area. (This plan
was not clear to me.)

(The above mzasures would eventually develop a carrylng capacity
of 1,700,0C0 anirmal units. It is proposed the plan be developed
‘during the period 1966-70,)

3. Develop wells in the Gourra so that controlled srazing can be pro-:
Zressively developed. The administrative census of animal units
in the Gas rerion is necw 620,000, Fstimations based on vaccina-
tions and veterinary sbserwatisns irdicate there are actually
2,200,000 A.U.s. This amount is already in excess of the estimated
earrying capacity of 1,4C0,000 by 500,000 A.U.s. ‘
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L. Requlations.will e proposed for range protection including carry-
ing capacity, protection of trees and shrubs from cutting for
browze, fire protection, etc.,

5. After regulaticns are passed enforcement will take place.

6. The entire plan hinges on the develorment of 2L wells (called the
German Planj inthe Gowrma area, follawed by éontrsl of herd oumbers
and their moverents. The market corridor from Gossi to Tasseguela
to Goro to Gao for animals destined for the Gao Abattoir must also
be develcred. TLue to distance (1CO kn) the cattle will have to be
trucked from Goro to the Gao abattoir to prevent death and weight
lces.

7. The well at Tassegnela will be re~developed using a gasoline motor

~ rather than the windrmill, and a vaceination staticn will be set up.

The map of stock moversnts ¢sngertration areas and the mapket corri=.. .

dor is included in this report. The plan not only controls grazing

and movement but it will also provide an adsquate census and taxa-
tion point, facilitate disease control and assist the miverent of

#tock to the abattoir. Illegal crossing of the border will also be

prevented.

The plan further envisa-~es range seedinz with native grasses pre-
ferred and develonment of foragze rzserves.

On Saturday, May L, 1566, a conference was held with the Governor of the
Gao Region, iir, Xagsambara, Ths results of the tours were reviewed with the
group and the foregoing plan discussed, He is aprarently in full accord with
the plan, I spent considecrable time discussing the absslute necessity of con-
trolling stock nurmbers bef:re any ranze development plan could be a success
and that the carrying capacity estimate should be cut in half to allow for
80il protection, reduce lcss of rainfall by run-off and evaporation, and to
promote grass vigor.

The Governor is seriously concerned absut the depredations of joat herders
and said he would like to reduce the nunber of gcats in relation to the number
of cattle,

In conclusion I asked the Governor what measures or projects he congidered
most needed and feasibla., In priority he stated, the develorment of the 24
Wwells in ths Gourma area first, then the develoorent of the Tassepucla well
- and staticn, He a2lso indicated he would very muicn like to have assistanece to
educate younv mon in the United Stateg in range science. I exvlained that I
would make r- report and racommendationg “a USAID and that discussions on any
U.S. assistance would be rmade by tha: orgcnizasica. '
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Current Crassland Research

At present, current rrassland research ig concentrated at the Sotuba
Station, near Bamako, under the Capable direction of Yves Arcelin, Agrono-
mst. Plot trials of Up to cne hectare in size, covering pPropagation, pro-
duction and fcraee value of both natural and exotic tame pasture and range
grasses and 2 t'ew legumes are being carried out. Rotation crazing of a
Digitaria pasture is also urdervay, fesearch on fertilizer response is also
velng initiated, Andropogon gayanus; Pennisetum eiliare ang Panicun maxima
5€em ©o be outstanding on the Sotuba Statien,

Actual research ip ranze management, carrying capacity and the like is
8till in the planning stase., Thase activities will bpe concentrated at the
Niono ranch and farm and at the Djebok ranch e2st of Gao,

At the farm and ranch a+ Niaono Dr. Konate hopes to initiate a research
pProject using the ranch and farn in combination. At prasent, a few zmall
Plots of arasses have been planted on the farm for observaticn., Otker work
is being carried out in conrection with breeding, selection, milk production,
feeding of cattle, and crop varieties.

Other than the veterinary station at the Djebok ranch, no research has
yet been undertaken. :

The nearest approach t9 actual range research is that carried out by
Mr. Macher in the Gourma area, described elsevhere in this report.

I am fully in accord with Dr. Xonate that range research is important
and should be supplerented with actual demonstration. A USAID range conserva-
tionist could te of much help in Suggesting appropriate research.

Personnel and Eouipment Needs

A number of factors will need to be considered in staffing and supplying
personnel for a range management project in Mali., It is 213 miles to the ex-
perimental farm at Niono. The rsad between Markala and YNiono is probably im-
passable during the rainy season, The distance to Gao is 748 riles, of which
300 miles is largely a track with fay waterina points. Due to the distances
and difficulty of travel a project in the Sahelian area would require the
full time assistance of 2 range conservati-nist. A project at the Niono
ranch and farm would require at least half the time of a range congervationist.,
Supply of g1soline, spare parts apd food will be difficult. To be most use=
full, AID assistance should be stazioned in :r near any project sites, Men
selected will nzed ta be self-reliant and willing to live away from rost COM=
forts. Temperatures arve hizh and healtn facilities are ne-rly non-existent.
It would be eszecially difficult for wives  wA younz children, and perhaps a
single man could best adapt to the conditions,
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v Transportation should be a Lx k- 3/ ton b1, with a self-contained
camper mounted sn it with extra tires and wheels, gas tanks, water tanks ’

complete supply of usual tools. Some provision should be made for a pe-

~ frigerator in :he C&m™Ders A command of French 1s necessary, and even then
an interpreter will be needed with various tribes and herdsmen.
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Plants Found in Rang-land

Andropogon gayanus

Pennisetum pedicellatum

Panicum spp. (resembling blue panic)
Cenchrus Biflorus

Panicum turgidum

Pennisetum spn. (similar to buffelsrass)
Aristada adscensicnis

Pennisetwi violaceum

Aristada papposa

Latipes senesalensig

Balanites aecyptiaca

Jyperus esculentus

iragrostis tr=mula

fribulus terrestris

‘hleris Prieurii

jombretum glutinosa

23.

Aristada spp.
Acacia flava

Acacia raddiana

_Acacia stenocarpa

Acacla Senezal
Cymbogon spp.'
Chloris spp.
Combretum incanthum
Crotalaria retusa
Bauhinia rufescens
Ziziphus juba
Leptidenia spartivnm
Oryza ‘®erthii
Paspalun spp.
Echinocloa stagnina

Euphorbia balssgifera.
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