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TO: 	 Mr. Peter T(. Daniells
 
USAID, Bamako, .ali
 

FROM: 
 Mr. Meril G. Carter, Area Conservationist, Soil Conservation
 
Service, U. S. Department of Agriculture, Austin, Texas 

SUBJECT: 
 Report of Findinrgs and ?econriendations -

Range Management Project, ai 

Observations and 3ackpround
 

In accordance with the assigned mission, I have made a study of pre­sent practices and livestock grazing problems in :<ali and assessed the
feasibility of develooirg 	range nanagenent projects. People contactei,location mps, notes on vc!etaticn, current. rassland research axi other
informatien are inclued in the appendix to this report. 

This study is largely of the climatic zone know as the Sae2, having 
a rainy season confined to a 2 to L month period beginznng June-Jiuly
generally ending in Sep'er:ber. Consi.erable 

and
 
variation was found in theliterature 	concerning average annual rainfall in the Sahelian zone. 
 it appears to 	range frOn 150 (6") in the area east of Tinbuktu at thetransiticn 	to, he Sahara to 7C 0 (21?") or the 'Wlest at Nioro du Sahel.Considerable f.uct-1u..s in yearly rainfall occur and droughts are 

mentioned.
 

Vegetation 	 of thea Sahel is a reflection of rainfall and soils, andranges fron a woodland savannak (700 r2i to LC43 ri-n rainfall) with'r tall grasscto an 0Pssociation and tull grassesof mid 	 (LOO r!n to 150 . rainfall) withthorny trees .nd brush, nainly the Acacia types. Elevations are generally
in the 250 	to 550 meter r-nge a' ove sea level interrupted with a fetwmountainou s areas ascen.ding abruptly several hundred meters above the
plais. ... rollinc to relatively flat, a with
is 	 . .oderatel V:inthe .xcerti.. of tte United -ountainous areas .nd Dlateau escarprents.
Imperfect drzainn.;e patterns occur 
in a large 	part of the Sahel and closeddepressions are ccr-.on. Such areas 
ray either 	be permAnent lakes nr aretemporarilr inundat.d inoc-tant-ro.idinoources of livestoclk water duringVaryinr_ periods theater rainy se .son. 1cth stabilized and active sanddunes ap-ea.r along the Nicer 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 eithsr side of the Niger particularlyin the ancient inland delta of the Niger are 'ivertypically and lacustriandeposits of all textural elassos with little hmrizon developnent. Else­wher* soils arA predcir-arisy sandy uth various but app-rently snall por­tions of' silt and clay, exc#,ot in .eopre!sions whare clay and clay Idinsexist. Creat areas of upland 3oils are und!,rlain at varicus depths "withiron-like lateritic crusts. These erusts ,re olten exposed nd little 
no vehetation exists. 	

or 
In the Gourma area exposed crustsover 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 izi the hicher rainfall aleas are said to be acid.No large areas having visible salt prcblens were encountered. 

The Sahelian zone 
is of major interest to Malian officials since itproduces the majority of the cattle, sheep and goats for the internal and
export markets. Cattle for meat and hide export is a major resource fromwhich the goverre-nt expects to increase its foreign exchange earningscritically needed for economic developnent purposes. Cattle, sheep and
goats exist in great nunbers in .!ali. Consumer goods sufficient to inter­est the nomadic stoc'raiser sellto his cattle at current prices are lack­ing in the present state of the economy. This, coupled with the cost anddifficulty of moving anirals and neat to market and the inability to meetthe price-qualit-oquantitr demands of foreign ketsr- are the prime reasons
for the present depressed state of the livestock industry.
 

Traditionally, the nomadic herdsman counts his wealth in terms of num­ber of head of cattle or other tes of livestock. His isherd his walkingcapital so to speak and represents social prestige. 
Through the centuries,
his herd or the products of his herd, have been used to pay his taxes when

inescapble; bu-r clcthes, sugar, tea, other nasic foods, tobacco, jewelry,
and to meet the exrpenses of reii-icus holidays, narriaze dowries and pil­grimages to Mecca. 
He is not rnrket motivated and particularly so if thetrade of livestock does not satisf-y the foregoin needs. just as iportant.he actually has few ani-als to sell bince his increase in rarketable animal.is extremelv lo.:. !Ialian officials are aware of this situation and theirplans consider the problems. it remains to be seen if canthe'r resolvethem. The major attack is focused on reducinz nonadism to a nracticalMninimwm. Thev propose to do this by prov!idinz desirable acononic incentiv as rapidly as possAole, develcpin- year-round iivestock water supplies inrelatively unu-sed range areas, conrollin- disease, channeling marketablelivestock in controllable corridors of roverent to facilitate buying,vaccination, taxation and elirination of non-productive animals. 

There is no question that a nunber of feasible range projects can bedevised in Mali. The unanswered question whetheris the results of suchprojects can be extended by the Mali Gcvernmnt to areassirtilar throughoutthe Sahelian region. The ability of the Malien Government to provide theBoonomic climate, incentives and transportation facilities necessary to theproper development of the resourcesrar-w-e and livestock industry will deter-Nine in the final analysis the success or failure of both the industry and
Mny projection of range management schemes. 

Feasibility of the present plans for development of the industry andhe governmentfs capability to carry them out is beyond the scope of thisItudy. Yet decisions to embark upon AID range 
r agcment projects shoulddnge on a determination of probable success or failure. Little would be 
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gained by underwriting projects having minimum probabilities of extension
 
by the Mali Governnent once the e :erience and results have been deion­
strated. Furthermore, a judgmanL of the outcome should largely determine
 
the selection of rojccts from anona the alternatives. For example, if a
 
judgmwnt indicatos lit-le chance of success of the goverrxentls plans, it 
may be wise 1to limit assistance to tlie education of promising young men
 
in the field of range management, thereby awaiting a better climate for
 
economic develon-ent. Should a decision indicate a reasonable chance of 
economic proLgress, the alternative of a full-scale project would be in
 
order.
 

Appraisal of P an~e Conditions and Herd Msnaaement Problers
Rilating to ...... ..vicinit... --'istinn a r.o, -doosedin- v of ' s and o e 

Water ;ells and- -

Soudanian Zone - No attmpt was made to evaluate range conditions in the 
oudanian zone of lMli generally considered to be the area having greater 

than 600-700 m of rai-nfall. This zone is the area of sedentary subsis­
tence type farming and raising of livestock for personal use. The better, 
more fertile soils are farmed rcegularly by neans of hand tool cultihation 
or limited use of oxen. The less fertile soils are farmed a year or more
 
and then a new area is prepared by fire and grubbing. In the area observed,, 
most cultivatable soils had bean or were being far:-d with the temporarily 
vacated areas qrowing up to brush, trees and grass. ithout excessive 
grazing or fire such areas appear to recover a satisfactory stand of grass

in three to ten years. Malian officizis having knowledge of this area indi­
cate water erosion is severe on sloping land prior to the time cover is re­
established. Grazinz of crop residue by goats and cattle is coron. The 
'N'dama type cattle is the most cotton breed but mixtures of others including 
Zebu is evident. !ilk is an i-. portant food item from these breeds. All 
livestock is herded but Droblems arise between farmers and neighboring herders.
Soils are evidently low in organic ater. Fire is used continuously as a 

means to clear ne'¢ areas, to dispose of crop residues and to promote green 
growth of grass. Such methods lead to poorly conditioned soils, and weaken­
ing of grass vigor and cover for the temporary advantages gained. Tsetse 
fly occurs in the higher rainfall areas of the Soudanian savarnahs. Control 
of fire and the use of oxen to adequately cope vrith residues appear to be the 
best and most practicable methods of i-,proving soil fertility and reducing 
erosion losses in the Soudan. 

Little interest was apoarent among the Malian officials for a study of 
possible projccts in the Soud-anian zone. Their long range plans envisage 
an extension type program for improvement of plant varieties, use of legumes, 
better farming practices and conservation work. 

Despite the apparent lack of interest in a range management project
in the Soudanian zone, there are a-ple opportunities for successful pro­
jects. These are areas not regularly farmed due t o nature of -,oils or lack 
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of water. Such areas 
present Torest' 

could be set aside as project areas similar to thereserves. Several of the oresent forestset aside a3 reserves could begrazi-ng reserves since thne principal use is grazing. A pro­gram of Tsetse fly control would -e a necessary part of any such projects. 
Sahelian Zone - The herding prac;icesturies oft 1e as 

of the Sahel have evolved over cen­a response to clinate, vegetation, availability of w:aterand the customs of the Mipratine tribes. 
Such herding practices recoanized
no political boundaries unless forced to do so and still do not today.way of life, >M'o-.m a,. transhumance, or 
The

no:mdism, is conditionedby the periodic nature quite rigidlyof the rainfall. Rains confinedaremonth neriod. During this ceriod 
to a two to four­rass andfill with water, tree growth begins, depressionsand the weak %-ellsrevive. W1ith feed andfor his herds, w.ater availablethe no. ad oves out of the dry season -pasturesin the 'delta'of the Niger. He often takes herds beloneing to sedentary farmers with himon consignment, consideration unknourn, and searches for the priceless ccm­bin4tion of grass and water. W-ith the drying up of the watershllow wells he holes andagain moves back to the NIiger bottom areas as soon as theflood waters recede. 
A few herders eke out a hazardous existence by remain­ing at the few' oer-anent -watering points.in Those who remain have herds farecess of the carr7ring, capacity of the range. Every blade of r7ass isused or trampled out for a distance of 10-20 kiloneters. Trees and brush
are cut for browse by the goat herders, leading tonormal practice is to graze 

further denudation. The 
24-hour period 

out to the limit of the ani-als' range for oneor mhre, and then return for water.are either suffering frm hunger 
At all times livestock or thirst, oftenand both.the greatest disease of tnimals in Mali 

it is obvious 
is the combination of hungerthirst. Such conditions weaken and,the animrls and mny of them succumb toother diseases or remain in a weakened condition. "ernat weight isthe rainy season is largely lost durinz the dry 

gained in 
season.supplied by Mi!ians, From inform.itionit apparently takes five
marketable steor. Furthermore, 

to eight years to raise a
the calf percentage is about 35%.percent or more Thirtyof the calves die durin- the first r"y season. C:ws breedat about five years of age and calve aboutthe -very second year. Obviously,enormous herds necessar- to produce a 
 rw
rirlcetable aninals and providefor high death loss and replacenents indicates the difficulty of producing
beef and why the nomads have so few animals to sell.
 
Another aspect of nomadic herding is the concentr-tion of stock in the
Niger River zone of intermittent flooding and ocr.ment lakes.the floods begin As soon asto recede, qenerall- in NTovember, the hungry and thirstyherds converge on these treeless grasslands from great distances.
herds of 500,CO 4igratinghead were nentioned in -h vicinity of 1iono. Even beforethe soil is dry on the surface or grass gry -th begins, the herdsand waiting. There are readyis no such thing as selectingTrazing to allow the grass a proper time to beginto obtain a reasonable growth,alrays in and the grass isa weakened state due to overpTrazlng. Thus, the area of greatestgrazing potential provides little but subsistence for the herds. 
 Parasite
 

.5­
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and disease problems are concentrated in this area. 
Problems also arise
between the sedentary farmer trying to protect his rice crop and the

nomadic herder in search of forage. 

The foregoing cycle cf movements goes on perpetually and any range
managerent projects must take into account part, and prefelably all of the
cycle and provide for intelligent control based on the needs of the grass

and protection of soil resources.
 

Essential _iencnts of 
. Pr4ect for C-ntrol of 
Grazing in . ..r.- Vc . . r_..? -in=s 

The elements of a rarge managenont project in the vicinity of wateringpoints anywhere in the Sahelian zone would have essentially the sane features.
At present the normal grazing range of nomadic herds from water ss 
15 - 20 km
(9 to 12 miles). This Ltreat range is achieed by watering the arimaiB aonceday or part of a day and then moing out, where foraze is available, the nextday or even two. A naximu-. travel distance of_ 6 to 8 km (h-5 miles) is desir­able. The only -.ay to do this is to develop additional waterinq points and
limit the grazing area around a watorir. point to a ,xi-um of 100 sq. milesin as near square sh. .pe as possible. Addition-il waterinrs are desirable andwould be necessary if elongated areas were to be develooed. 

Since developent of water is going to be a ,.sjor cost, the possibility
of developing a ftur-unit management area should be explored in eacn case.One type of project would cover a selected area of the Niger bottom-lands along
with adjacent areas of upland. Per.-anent water may .Iready be available in
the form of lakes and oxows in the bottomlend. Grazing unit number 1 in afour-unit grazing sy3tem would be the Niger bottom area beand would grazedfor three months or more during the worst of the dry season (ApriLi-.y-June).
The stock would than be shifted to unit numb-r 2 (upland) which could have
natural depressions holding water in the wet season (July-August-September).
Unit number 3 would then be grazed (October-I ove-mber-Dec ei .r) and would needwater develcoment sufficient to last 6 months or more. 
Unit nunber 4 wouldrequire a permanent water supply since it would be used 6-9 months after the

rainy season in January-February-Iarch. 

In my estimation, dugout type ponds would be the least costly type bfwater development. Their size wil pcobably vary from 5,000 to 15,000 cubic
yards depending on amucnt of water needed, evaporation, etc. Such oonds
would be useless if hi'd numbers were not controlled sinoe they wuld bedrunk dry or destroyed by nomadic herds. 
'iells could also be used providing
they have sufficient yield and groundabove storage sufficient to water theentire herd in a few hours. 
in this resouct the Gcrman plan for well develop­ment in the Gourna area would be expected to provide permanent water. 

A second t7pe of project would be one confined entirely to an upland area.Here the grazing unit :reas would or ofbe more less the same size since for­age production cap.city of the range sites would bc similar. 
The needed water
developments w ou!r aeain vary in their degree of permanence w*.th permanentN.water needed in the grazing unit scheduled for grazing in the dry seaaon.
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Admittedly the above plans have weaknesses since the same area would be
grazed the sane tire each year. However, considcring costs, it appears themost practicable scheme at this tie. 

After the project areas are selected the carr-,jing capacity is determined
by a trained rang.e ccnservationist by first delinetino the vnrious rangesites. Sites are mere!;± 
city and 

ar::s of sinilar soils, vegetation, productive ca-oa­-nagemcnt r.cds. After the arerites dternined he estinates therange condition of the sites and classifies them in terns of poor, fair, goodand excellent based on nearhow the vegetative co-oosition is to its nlimaxor oriinal state. F exaole,.r poor condition would have only 25 percent orless of the better, moro p.rductive qrasses reaining on the site. Fairdition would have between con­5 and 50 percent of the better grasses, etc. Using
the condition classes, te acre2 ,es i........ in each site, 
the rainfall beltand his knowledge -4 productionfcra-e capacity, a table of carrying capacityis arrived at. A sanple of such a table follows: 

Hectares per Anin-a! Unit by Condition Class - Rainfall 300 mmRange Site Poor Fair Go.:d xcellent KY PLANT
 

Deep dune-like sands 22 
 17 lh 12 Pan-icum turgidui
 
Sandy Loam 
 26 21 17 14 Cenchrus biflorus
 
Clay Loam 
 30 23 16 12 
 Andropogon gayanus
 
From the table a carry-ing capacity for the Prazing units becan determined.
The grazing pla:n would then restrict the number of anirrnals, by permit to the
determined a.ounrt. As a nens of check-in tlhe degree of grazing use, one or
more 'key' species a-e selected for cbservation. Key plants are those in
abundance that pro:duce the -ajor part of tne f±'raqe grazed by livestock.Using key plants .o estimat, the orazing use sinplifies the complex problemof determining use on th.2_ entire vegetative composition. 

If key olants are properly qgrazed (usuall half of the annual qro-thby weight) the range manager assured the rangecan be is being properly usedand needed inprovernt is taldnq place. Adjustments in stocking rates are inorder as the degree of use of the key plants is 
seen to be too much or too
little or if droughts occur.
 

The job of deter.ininr carrvinrv
Vewieunce caoacity and making adjustments as ex­dictates, followed up by absolute control of herd nu-bers and seasonof use of the orazin units is crucial to the success of a management plan.Certain other features should also be incorporated in the plan; among theseare the need to stop thc practice cf watering herds one day and grazing thenext. In effect this causes a double razinR load since one herd is alwaysbeing watered and Lnotther being qrazed to the detriment of the animals arthe ranqe. "ineralized salt should be used to supply minerals and to getbetter grazing distribution by locating it in .Lnderused areas. Diseasetrol should be built into the plan since herds will 

con­
be readily available for 

7 
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inspection and vaccinations. 
Fire education and control will be necessary.
Old and weakened animals should be rigorously culled, and also cows that are
not consistent producers of calves. 
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 nurling cows
ticularly in the dry season. 
should be initiated, par-
On the hoof drives of marketable animals should
be avoided, particularly in the hot and dr-y seasons. Shrinkage on such
drives may reach 25 percent.
 

An association of Malian countornarts,. zribe leaders and Malian projectemployees would be necessary to discuss o*oerat ng rules and procedures, set
fees, disseminate animal husbandry infrraton, make recomendations and
 
settle disputes.
 

Organizational R3cu.reents of a n-e:anaqenent Proiect 
Mall has the plan of a central government with elected representatives
from one political party. 
'he countrv is zhen divided into six regions, each
headed up by a Governor 
 annointed by the President. The Regions are furthersubdivided into Cercles headed by a Com-andant du Cercle. 
Cercles are divided
into Arrondissements headed by a Chef d'rrondisse:nent.
tell, police powers are As nearly as I cannornally carried and confinedistrative levels. to each of the admin-
All land is under the control of the goverrment with in­dividuals, families acd tribes using the land as a hereditary custom.
 

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

As presently organized there w-ill be, apparently, three serices involv­ed in any range management project. 
The animal husbandry service (Service
de LIElevage) is in charge of all livestock activities including veterinar-y,
disease control, exoerimental farms and ranches (livestock oriented) and is
the organization which has the greatest intorest 
 in range projects. The
water and forest service (Eaux et Forets) administers all forest reserves
and makes inspection of all areas and carries out studies including these
in range areas. The hydrologic ser,-ice 
 (Ser.ice hydro2ogique) is responsiblefor water developments in range and forest areas, among other duties.
Cartographic Service is also involved in the field of gazetting. 
A
 

There is apparently no provision under nresent laws for setting upgrazing reserves similar to that of forest reserves. It is recom.,ended
that such a law be sucgestad or the present law modified to provide for the
concept of rultLple use as 
they become pertinent, but mainly to focus atten­tion on grazing land use, which next to iarming, is the most important land 
use in -faii.
 

7
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As repeated several times, control of herd numbers is necessary to any
project a nd therefore it is reccmended that this feature be fully explored

and positive me -ns of enforccment assured before any project is initiated.
 
It may be possible to deputize Veterinary Officers or any suitable counter­
parts to AID range men autherizing then to issue grazing permits and enforce 
grazing regulaticns, other-aise normal administrative police powers should be
 
used, 

The personnel organization of a project similar to those describea above 
would involve the services of an AID range conservationist with a 1alian 
counterpart who would have the authority to carry out all aspects of the pro­
ject on the Malian side,, Additional -lnculd be needed to superrise
movement of livestock in grazing r2..s, ':17:.-1'ermits (confirmed by ear tags),
develop watmr su-pVs and_* tc work ":fTh hc.:- ,n and their leaders on all 
aspects of -rzing control, animal !:usbarndry. fire control and use of watering
points, 

Conclusions and Reccr-.endans 

One or more range management projcots are technically feasible in Mali. 
They may also be administratively and orn izationally feasible provided the 
Dover-nnent '.ali demonstrates its carpicity to organize a suitable operating
structure with pow:ers to act, provide sufficient personnel and finances, and 
setup workable enforcem:ent and control provisions. In this cornection the
anima!. husbandr.- service (Service de !'Elevage) under Dr. Ibrahima Konat4 
appears to be the best organized, motivated and equipped to carry out such 
projects. 

In my estimation, the plan developed by Mr. Danien, Agriculture Adviser
We the Governor of the Gao Region, is the most far reaching range develop­
ment plan encountered duri- this study. This plan, described elsewhere in
his report, -r-ides for development of relativel, unused range land in the 

lourma area by the develc:nent of watering points." develorment of vete: _nary
Staticns, ccr.entration of movenent of nomad herds and market corridirt; From 
bhe standpoint of protection of the range resource, the weahresses of the plan
ire the far too cpti.istic estimation of carr-ing capacity, and in sore cases 
:he distances bet,:een watering points which would have the effect of serious
Yergraz-ng in the vicinity of water. A certain lack of definite plans for
lontrol end enforcement of herd nuriters was apparent, 

Despite these weaknesses, a map study of the proposed wells and existingrater locations shows an area having suffici :nt watering points to develop 
t range ,anagenent. projec', 

19
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The followirng projects are considered feasible: 

1. The Niono farm and ranch located near 11iono 109 kilometers north of Segou,can be developed as a combination range management prpject ccupled with 0 
irrigated pastures on the farm for fi.ishing. The ranch ia 8 x '" km insize, approXmateiy L5 sq. -iles, average rainfall CO .n (16!'). Theranch is watered by a canal which would have to be deepened in Diaces forpermanent water. 
As much as 650 hectares (1625 acres) of irrigated
pasture can be develcped on the farm. 
Irrigaticn water is available from
the Office du Niger and many of the canals and arecontrel gates already
installed. 

Estimating it would take about 25 acres to sunport an animal unit, the

ranch could run about 1200 head of cattle.
 

The essential future of the plan would to
be divide the ranch into grazingunits of approx-nately equal size by constructing fire lanes wouldwhichserve as unit boundaries since all cattle would be herded. The stockwould be grazed in unit A during Aril-.:v-June, u-it "B in July-Auguast-September, and urt C in Octobcr--, ovemberDecenber and unit D in January­
February-Iarch. 

The animals destined for market would move to the irrigated farm in thedry season for finishing and supolemental feeding. As the permanentpastures are develmped on the farn, a plan would be worked out to grazemost of the ranch herd, or at lcast the nursing cows, on the irrigatedfarm during the xorst the dryof season (Aoril-May-June). During theother seasons hay or silage could be puL up for use of the dairy herd 
now on the farm or for supplemental feeding. 

Commodity assistance needed be irricated pasturewould seed, ear tags,mineralized salt -nd nitrceenous fertilizer to aid in establishingpasture. Technical assistance -4ould be needed in developing and oper­ating the irrigated pastures with attention to proper irrigation wateruse. Many US. range ccnserv.,aticnists have sufficient experience tocarry out the pasture and irrigation development work as wrell as the 
ranch project.
 

Assistance would also be necessary to furnish tractors and seeders forthe farm and heavy equipment for water development on the ranch. 

A range project incoroorating a portion of the Niger River bottom along
with a contiiuous upland area is feasible, 
 The essential feature of this
project would bc to 
demonstrate the fe-asibility of dry season grazing
(April-i'!y-June) in the Niger bottoms having a high grazing poten-'a,and upland grazin at other tines of the year. Again a four uniz de­ferred rotational scheme would be used.
 

A study of the Ge-rmn plan for the Gourma indicates the wells, combined
with temporary wate.-ing points 
in the rainy season would provide asuitable project area. 
This area would .,ave 7 perm.anent wells spaced
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land from the Niger and grouped so that travel distance would not be ex­
cessive. The well location points are known as Tin Eneri-n, Touftebet, Tin 
Echab, Tin Aba. TL-i Dacua, Tin Tafara and Tin Ounan shown on the Tombouc-
tou-Est man Republique Feuille NE-30-iV. The areaa04 ....	 du M-alJ., 
would cover n-pr xina-eiy 2,300 square miles or a smaller area could be 
selected cc:pa"g . e..er wells. This project would be the most diffi­
cult of all due to size, remoteness, lack of roads and facilities. Con­
trol of herd -brs and movement of nomadic herds would 'be most diffi­
cult sd:nze the area is a natural route of li,;estcck movement to rainy
 
season pasture. It ;culd, hovever, fit in with the long range plans of
 
the Mali government.
 

3. 	 The Djebok ranch - 40 hm east of Cao. In my estimation there are numerous 
depress.crs on this r nch where duzou5 type ponds could be constructed. 
There is a large resident herd at all times on this ranch. The ranch is 
approInately 162,500 acres in size wr 254 square miles. Rainfall is 
about 200 rm (8"). Carrying capacity w-ould oe low for a while until 
presently overgrazed areas improve. Fcssibly 50 acres to an animal unit 
would be a trial stcc.dng rate. At this rate something like 1,000 cows 
or equivalent could be grazed.
 

The Veterinary Service is developing a v%.ccination station at the main 
well on this ranch. "-gain, a four unit nasture system is recormmended 
since water development costs will be high. Tht grazing ,units will need 
to be marked with fire lanes. An adequate road exists to the ranch. 

4. 	 A somewhat different project could be developed at the Tasseguela well on 
the road betreen Doro an.d Gossi, west of Gao. Here assistance would take 
the form of rc':orking the well from windmill operated to gasoline motor 
power. Amle storage tanks and drinkinc troughs are already in place. 
The changeover is recormendEd because there is very little nd movement 
in the dry season. and the mill is no lcn~cr coperative. The 4aJ.iars plan 
to develcp a vaccination station here and a full-time operator could 
maintain the pump motor. 

It 9,!y be possible to work cut a management project based strictly on the 
carrying capacity of the range within a half day's walking distance from 
the well (3-4 miles). The season or seasons of use should be during the 
time of stock movements since the well is in the 'corridor' mentioned in 
the Gourma plan for mo-ing stock to the Gao abattoir. The water surface 
in the well is 70 meters, 6perated by one of the largest type American 
windmills made, Therefore. a gasoline motor of equivalent power and
 
capacity (10 cubic meters per hour) would be needed.
 

5. 	 1?nile apparently of little interest to the Mali3ns, many good pr-jects
 
could be dovel ,ed in the Soudanian zone :f Mali. The management pr:in­
ciples would be the same as in the othe., projects. The Faya forest re­
serve 50 kin east of Bamako, could be rc.dily developed as a project. 

/
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Cooperation with the Forest Seririce 
(Eaux et Forets) would be necessary.
Other forest reseres are scattered throughout Mali and may represent

some of the best opportunities because they are 
already reserved land.
 

The principle and results de:tcnstrated from any of the foregoing projectscan be projected to si-'lar areas in K"ali. Such 	projecticns should be a

high 	pricrity for the Mali government. 

An additional project is also feasible and should receive serious and
priority consideration. As near as I 
 could learn there is not a single pro­fessionally trained ringe science specialist in Mali. One or more high
potential MaLians should be selected for fll college training leading tm
bachelors or masters de,-ees in range management. fhese should be supple­mented writh U.S. trainng fcr ranne technicians for periods of one to two
 
years combintng both scholastic and actual work experience, particularly in
 
the southwest United States. 

Purpose and Objectives of RBn~e Manar.-. ent Demnstrations 

1. 	 Create interest and demonstrate feasibility to Malian officials andherdsmen of a project that would be exz;ected to protect or improvethe range resource by controlling the tine. degree and intensity of 
grazing. 

2. 	 Provide for the training of selected Maians both academically and 
on-the-job so that they are 
conpetent to plan, organize and follow
 
through on future range management projects.
 

3. 	 Provide a practical demonstration of the effects of sound range manage­
ment on livestock nutrition, imnprovement in calving percentage, earlier
maturity =.d breeding, better quality carcass 
_md reduction of death less.
 

4. 	 Demonstrate that proper range management coupled 
rith good animal

husbandry and veterinartr practice can produce a sustaincd yield of
acceptable qua-Ility marketable beef over a long period 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 Nalian officials 
and leaders in the practical application of both range and livestock
 
management,
 

. Set a pattern of range and livestock mmiagergent that can be followed 
in similar areas of Mali. 
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Probable Seauence of Developrment of a Project
 

1. 	 MaUlian adinistrative and technical officials together with the concerned 
chiefs and leaders of the herdsmen should agree on the locition, 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 positive agreement among 
all parties concerned on the rccuirements for control of numbers of live­
stock, issuance of grazing permits confirmed by ear tags, manner of en­
forcenent and means of settling disputes. 

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

3. 	 Prospect, locate ind develop surface water supplies based on number of
 
head 	of livestock, size of grazing units and distance to water. 

4. 	 Construct wells if surface water cannot be developed.
 

5. 	 Construct roads and boundaries cf the grAzing units within the project. 
Such roads and boundaries, constructed by bulldozer and/or maintainew 
will also serve as fire breaks. 

6. 	 Establish headquarters site for steraze of materials and equinmentJ per­
sonnel accommodation, office space and veterinary facilities as needed. 

7. 	 Issue grazing perrits and commence grazing plan. 

8. 	 Maintenance of water developments, roads and boundary lanes, and 
initiate organized fire control.
 

9. 	 Establish mineralized salt feeding particularly to supply trace ele­
ments, especially iodine. 

10. 	 Establish supplemental feeding in dr- season for nursing cows. 

11. 	 Provide for trucldng of market aninals to abattoirs if possible and on 
the hoof if necessary. 

12. 	 Maintain cooperative technical and adinistrative relations with herds­
men and their chiefs and make adjustments in nubers or season of use
 
as the condition of the range indicates. This will also be a means to 
disseminate animal husbandry information involving vaccination, st.aita­
tion. salting, SuODlcmentai feeding, selling animals at appropriate age, 
eliminating non-productive stock mad -tixlish_.n, reasonable cow-bull
 
ratios.
 

In summarf, the only feasible way to develop the beef industry in Mali 
is o reduce Aidespread hunger and thirst,, i .crease calf percentages, assure 
breeding at earlier ages, reduce death lossc, and reduce the age class -f 
the marketable animals by proper nutrition. 
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Improvement cf ar-j of these aspects of livestock production will have an
immediate and iei-re effe';t on the cost of production and the numbers, quality
and weight of' xi-rko.bJ- It is conceivable that a marketable animalan-als. 
ran be develcr-il in t.hree years weli'lng 7C0-750 pounds instead of in 5 to $ 
years weih.r-:! oO "' calf percensace increased to 5P% or more frcn 35%,
breeding age reducea from the present h or 5 years to 3 years, and death lossei
 
drastically cut. A range managerent project can be erpected to demonstrate
 
much im-,rc-;ements to be obtainable and practical.
 

Without the generous assistance and kindness of Dr. Ibrahima Konate My
mission would have been most difficult, if not irpossible. To him and to
 
Yves Arcelin, I owe a debt of gratItude.
 

In closing, I would like to extend my most sincere thanks to all those

of the United States I-ission to Mali o ided me in sc many way,, even to

sharing their food. Particularly would I 
 like to thank Peter K. Daniells 
and Arthur .'ilot An7 success of the mission is due in large part to the

efficient assistance of R. H. Ellert-Beck, %ho as my guide, interpreter and
 
friend made all things possil'e.
 

http:xi-rko.bJ
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People contacted:
 

Ambassador C. Rbert I-Toore, Bam.ako, Mali 
Mr. Oliver S. Crosby, Deputy Chief of Mission, Bamake, Mali 
Mr. Charles Stean, Ec-0 ... c Section, Thrako, Mali 
Mr. Jares T. "-MG2.oci CA"O Adm-istracive Section, B-mako. Mali 
Mr. Peter K. Da.ieils, ..ID Affairs Officer, Bamako, Mali 
Mr. Arthur K!zt, .U ak ali- C-ntroller, 

Mr. Rodoiphe Eliert-Beck. USAD Proarn Office, B~ako, Mali
 
Kr. Allison b. avis, US.JD Program Office, Bamako, Hali
 

Dr. Salif Sidibe, Director of Cabinet, Ministry of Development, Bamako 
Dr. Tbrahna Yonate, Service de l'Elevao, Bamako 
Dr. D. Sylla, Veterinary Laboratory, Beako 
M. Jean Keita, Director, rater nd Forest Service, Bamako 
H. Marnadcu Tracre, Ast. Director, U-ater and Forest Service, Bamako 

N.. Yves Arceltn, Agroncmist, Sotuba Station, Bamako
 
Dr. Wanis Se-.erdji., United Nations, Bm-ako
 
N. M. V. Poisscn, United Nations, BDaako 
Dr. M. Bourdic, United Nations., B3.ako 
Dr. Zangua Coulibaly, Rural Econcmic institute, Bamako and Niono 
Dr. Hans i'alter, -En ineer, .ioiany -.nd Bamako 
Dr. Peter Bensch, Ger.an -=nbassy, Bana'-o 

M. Thiry, En;i.eer, Office du Niger Segsu 
M. Diadure, Ain21 Husbandr Sernrico, Niono 
H. Garba Toure, Chef de Cabinet, Segou
 
M. Manadou Golcgo, .MLnister of Infor-aticn
 
Dr. N'Golo Tracre, Director, zhel Famri Niono
 
M. Kone, Production Manager, Office du i!iger, Nino 
H. Bernard Du Breuil, Agrcnonist, French Assistance Program, Niono 
M. De Pla n, Soil Scientist, Segou 
M. Bertin, French Assistance ?rogrL, Bamako 
Dr. Gakcu, Chief Veterinary, Banako
 
Mr. and Mrs. Daniel Zirnernian, Baptist Mission, Gao
 
M. Fofana, Veterinary Serice, :opti 
M. Maiga Abdmeula-ye, Vet. Coordinator, Gao 
M. Pierre Dpien, Agriculture Advisor to Governor, Gao 
M. Maiga Almouzar, Director of Abattoir, Gao 
M. Nouhoum Kassembara, Regional Governor. Gao 
M. Carl Masher, inspector of Forests, G.,.' 
K. A. Bocoum, Chef d'Arrordissement, Goii 
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15. 
Itinerary 

The first week was scent in interviews with AID, U. S. Embassy, UnitedNations, foreign goverrment and Kalian officials and technicians. These inter­views supplied the technical, social and econcmic backgreund necessary for anunderstanding mf prcblems and a 
reas of project interest and feasibility.Short trips were made in the Bamakz vicinity to visit the abatteir, Sotuba Ex­perimental Station, Snanko Exner.mental and Training Farn, Vaccine Laboratory,and local livestock yards. Without e:'.etion, all persons interviewcd wereextremely helpful. Their kindness and courtesy very muchwere appreciated. 

The second week was scent in the field visiting the Faya forest reserve,
Segou , Markala, Office du Niger irrizated areas and the experimental farmranch at '1or.,. This trip gave a view of both the Soudan region 
"'-d 

of the mixedsavannah woodlands and farming areas and the range areas located in the Sahel 
near Niono. 

The third week was an extensive air and truck trip through and ever alarge part of the Niger 'delta', Mopti, the Gourma range areas, and the pro­posed experimental ranch in the vicinity of Djebok, east of Gao. Wateringpoints and the rane areas of Lac Gossi., Doro and Tasseguela, west of Gao,

were covered by landrover.
 

Several days were spent in Nigeria with AID officials to review the werkbeing 'lone in range managment in that area. Unfortunately, political unrest,pillage and rioting denied an cpportunity for a visit to going projects.,Despite this, nuch helpful information was gained from Frank Abercrombie at
 
.- Kaduna. 

Notes on Obsern-at nrs Mide by Air in the Geurm-a Area 

The trip by air cnvered the Gao, Bxnba, Gourma-Rhareus, Gossi vicinities.Only remnants of grass are evident for a distance of 10-15 km from the NigerRiver and from all permanent watering points. Wind erosion has blown sandinto hurtmocks along the Niger. te15 20% of the Gourma area is composed ofdark lateritic crasts wintheut grass. Coarse sands in stabilized formations
appear to have abundance of tall, climax grasses away from water. sitesRangevary from a majority of deep sands and sandy loans to clay and silty clay de­pressions and intermittent stream courses. .'-,\.erous depresions occur, appar­ently with water in rainy season. The coarse;: sands appear to be most' produc­tive, probably due to favorable water.relatic;.ships,
 

One concrete dugout, one embmlanent IZype pond, one windmill and well,
were evident frcm the air. All .ppeared d-y and unused 
at the time.
Mr. Maiga Abdoulaye, Veterinary Goordinator at Gao, and a representative
of the national governuent Yves Arcelin. -mdR. H. Ellert-Beck accompaniedme on the plane trip. Mr. Abdoulaye has intimate knowledge of the area. 

I'
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I believe ponds can be developed by proper selection of site and soil
type. 
If control of numbers cannot be achieved there isdeveloping additionaJl water any.where 

little point inin the Gour7,a or Saheijan area since thegrm" resource would be quickly destroyed.
 
-on_-Tri._LndvertDoroTasseguela 
 r.d Gossi in the Gourmna Area 

All grass is overgrazed or nmn-existent for 5 kmarea of coarse sands from the Niger. Fxtensivealong rive- and extending inlandhighly prmductive. Thorny brush and 
for 15-25 Imn appears

trees mainly Acacias associated with allrange sites except the dune-like sands. ,ost Acacias lose leavesExtensive areas of in dr7 season.thin sandy soils, occasionally gravelly, underlain bycrjstalline quartz-lilce reck said ato be schists. Such seemareasproductive than to be lessthe deeDer sands and are predeninantly occupied byheight Chloris and Aristadas with colonies a stand (Vhediunof taller grasses such as Cenchrusbiflorus on more favorable soils.
 
Entire area as far -s
Doro, a distance

imderground water. 
mf 100 mns, is reported withoutOccasional depressions inundated in season.hand-dug rainywells in the Dora depression Theobtain ":ater at 15-25 feet and waterhauled up by ishand in leather sacks.

camels Enornus herds of cattle) sheep, goats,
and donkeys waiting to be watered

trees in the vicinity. 

at these wells. N.vegstatiin exceptA nomadic chief indicated that 1O,000 head of cattlewatered at the i.ells. Many cattle w:eak and thin. All age classes of ceris(Zebu type mainly) and scrub bulls. Females are aparently never soldmarket and frare used entirely for replacements.
 

The Tasseguela well is 
 windmill operated, constructed incapacity of 103 meters 1961, and has aper hour with a waterthe leatier washers level of 70 meters. APparentlywore out 3 or 4 years ago and were not replaced"was never shut off and apparently the gears now 
The mill 

well. are strippcd. This is a goodThe "lians want to install a gasoline motor pumping unit.recognize that water The nomadsfrom wells is free of disease, unlike the surface waters
in. the Niger pastures.
 

Mr. DarIen stated that the area around the windmill had been denuded whileIt was in operation. In the thrre or f.ur years of rest since then,has recovered a fair to the areageod cover of grasses, This observationindicate s the predominately sandy soils have 
plus others 

aCovery rate even rather rapid vegetative re­with high temperature and low rainfall. This is probably due
to the fa:--rarte soil-moisture relationshjps, viable seed in the soil andrainfall ccrcentration in a period sufficient to germinate and establish seed. 
The Lac Gossi is a long, narrow permanent lake5edentar- h-rd of varyng widths. Thestaying through the drj season lined the banks for as far asthe eye cluld see* Overgrazed Paspalus c? :uv temporarily flooded shorelines and Echinochloa above high wa+Ar, rlil..- no isvras vislb]h on theground. 



APPE DIX
The Chef d'Arrondissement at Gossi says 
17. 

100 - there are 50 - 70,OO0 cattle,lhO,COO goats and sheep plus some cam'els and donkeys in the Gessi ar­rorndissement. 

great herds 

Apparently this is the sedentary herd which is supplemented byin the rai-ny seascr*. A grcup discussion was held en the feasi­bill~y of setting up sindle deferment systems by dividing the corridrr formarket-bound stock from Gossi-TassezJela.oro
boundary between to Gao by using the road as athe north and south areas. There was not much enithusiasmdue to the difficulty of controlling nemad herds but apreement was reached thatany system of defernent for grass protection and growth would have te be assimple as p'ssible because fencing is not feasible. It was suggested that stockmovements be confined to as narrcw a corridor as possible to preve.;t trampling
over a wide area, that stock waiting to be wateredwells as possible, again to 
be confined as near to theprevent tramoling,graze the herds and that when moving out tomove .for several kilometers before being permitted to graze.Also suggested, where mcv,ments of stock are difficult to control, that water­ing points be closed br enforcement if necessaryto a reasonable height. when the grass has been grazedit was apparent that considerable thought was given
to this proposal with political problems foremost in %ind.
 

The German 
Plan for W';ell Develnrent inthe Gourma 
A German engineering firm has made a large scale

feasibility of develoning 
study of the geology andlivestcck watertailed report of the German study is wells in the Gourma area.on file at The de­ception of USAID Banako. With thethe northeaster ex­1/3 of the Gourmaable area, lnderground water is avail­for develope. The plan as finally areedGerman goverrlrments would upon b r the Malian and West

loan 
be nartly financed by Germany (15%)to Mali (85%). Twenty-four and partly by a 

structed -th 
due wells t-,ith watering troughz would be con­all water to be power using 

hoisted by the prinitive means of cabela pulley nounted in the or man­
insisted upon bI the 

fork of a tree branch. This featureM"aliaLs because wasof their experiencemills and mechanical hoists now 
with the many wind­inoperative due to lack of maintenance andtechnical know-.how,. 

The cost of well development is 461.000,C0oo$1,84oooo or $76,600 per well. 
alian francs, approximate1There are presently six permanent watering 

7
points in the Gour,-a and lLU of tenporarn- nature.mainly natural depressions, in termitteant lakes, 

Temporary waterings are 
pot holesand hand dug wells retaining water in 

in stream courses.the raLiy snason, uid rarely more than1 ­ 4 months after. 
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Notes on Conference Held at Gao Ray 19, 1966 

In attendance:
 

Mr. H. Macher, InsDector of For=sts - Gao
 
Mr. Pierre Darion, Ai_C2*ltre Advisor to Governor - Gao 
Mr. Maiga ,A1.-zar,AbattoLr Director - Gao 
Mr. Maiga Abd-ula-ye, Veterinary Coordinator - Gao 
Mr. Yves Arceli-. A:zronist - Sotubn 
Mr. R, H. Ellert-3-ck, USATD/Ba-,.ko 
Dr. Curtis Williams, Veterinarian, USAID/Bamako 

' Mr. Meril Carter, USDA,G.	 Austin, Texas
 

The conference was called to review the plans developed for the Region 
of Gao covering rane" irater development, range use, areas of stock movement 
and development of a corridor for movenent of livestock to market. ?!.. Damien 
reviewed the study rade by M.. 1acher on the broad range sites, their carrying 
capacity and esti-aticns of aiditional areas that cou.x be used by developnant 
of water. Also reviewcd was the action necessary to pnt the plan into effect. 

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

1. 	 Good pasture - sandy soils with some clay - having 85-87% vegeta­
tive cover ccmposed of 70' grasses and 305 browse. Rainfall ave­
rage of 260 r.m. ?lots were used to determnine dry weight yield 
cut at ground level. Apparently the browse yiild was determined 
by cuttin7 pa-litasie t'is and leaves. The plots yielded the 
equivalent of 1000 k./hectare (dryr weight basis). Using this 
figure and dividinq b7 a forage unit developed by the French, a 
car ring capacity cf 6 hect!_res por aninal unit was determined. It 
must be pointed out that all of ihh forage yield was used to deter­
mine carryin capacity, on the pre-ise that that was the way the 
herds would use it. This, of course, leaves nothing for protection
of the soil from wind and water erosion, return of org-nic rntter 
for fertility and i.-nores the -rowth needs of the plant. Based on 
extrapolated nfcrr.ation from similar ra-inf.ll areas and soi13 in 

Machr's eN.r.carryin- capacity fi..ures agreed with mine if 
the number of hectares per ani-nl unit were doubled. The principle
of leaving 1/2 the annual for.age for soil protec­. 7oth by weight 
tion and grow.,th needs of the grass was discussed at so e length in 
this and subsequent conferences. I believe this concept was 
accepted by the group. 

An animal unit as developed by the French is 1 cow (200 kg) a 10 
sheep 12 goats I horse 6 donkeys. 

http:ra-inf.ll
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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 com.posed of 65% grasses and 35% browse. Total

forage yield 6C0 kg/hectare converted to a carrying capacity of 
10 ha/A.U. 

3. Poor pasture - 25% vegetative cover on 12 to 25 degree slopes with 
severe wind and water erosion. Vegetation cover is 90% Cenchrus 

5, __sad c 'x Tur'-idu" rj~ is-)trncu 	 Forage350 kg/hectare ccnverted carrying capacity of 18-19 ha/A.U.to a 

4. Non-useable pasture - due to lack of water. No carrying capacity. 

Mr. Macher said his studies were creli-7inar-j, not duplicated, and a plusor minus 20' rargin of error is possible. .r estimation of the study isit is sound with the one exception of usinq total forase yield to determine
that 

carrying capacity. No doubt g-reatermfinements in deter-ining ranae sitesand rainfall belts can readily be de'eloped by a trained range conservationist.The group was in agreem-ent that the study was a ooint of departure on which toplan but t hat adjustments would need to be made as on-the-ground results 
dictated.
 

The Regicn of Gao covers 70 rillion hectares, of which 46 million mayultimately be developed for range use. Practically at the moment 16,600',000
hectares are useable with an additional 8,700,CC.O hectares that can either bereclaimed by prcoer range use or by developing ":ater, for a total of 25,300,000hectares. The total carryirn capacity, using,t*r. 
 Macherls figures, is
1,400,000 animal units. 
By developin' the 8,7G.':,OCO hectares now unuseable,or in poor condition, an additional 2COYC00 animal units could be carried. 

Dgposed Plan of Action to Develop Ranpe Resources in the Gao Rezion 

1. Improve poor condition pasture by limiting carrying capacity. 

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

(The above reasures would eventually develop a carrying capacity

of 1,700,OCO aniral units. 
It is proposed the plan be developed

"during the period 1966-70.)
 

3. 	Develop wells in the Gour-ia so that controlled vrazing can be pro-,
ressively developed. The aninistrative census of animal units
in the Oso rerion 4s ncw 620,CO. Fztirntions based on vaccina­

tions 	and veterinary obser~z.zins indicate there are actually2,200,030 A.U.s. This i.ount is alre-._y in excess of the estimated
carrying capacity of 1,O,O00 by 500,000 A.U.s.
 



4. 	 Regulations will to proposed for range protection including carry­ing capacity, protection of trees and shrubs from cutting for
browse, fire protection, etc. 

5. 	After regulations are passed enforcement will take place. 

6. 	 The entire plan hinges on the development of 2h wells (called theGerman Plan)i in t he Goturna aT-el. follow by ezd uui-Tburso uoto 

and their moveents. 
The market corridor from Gossi to Tasseguela
to Goro to Gao for mni.mals destined for the Gao Abattoir must also
be developed. Due to distance (100 1n) the cattle will have to be

trucked from Goro to the Gao abattoir to prevent death and weight

lces. 

7. The well at Tasseguela will be re-developed using gasoline motora
rather than the wi-ndill, -and a vaccination station will be set up.The map of stock movements c:nc!ntration areas and the market corri-..dor 	is included in this report. The plan not only 	controls grazingand movement but it will also provide an adequate census and taxa­
tion point, facilitate disease control and assist the movenent ofitock to the abattoir. Illegal crossing of the border will also be
 
prevented.
 

The plan further envisaes range seedinq with native grasses pre­
ferred and develoorient of forage reserves.
 

!1 Saturday, Nay 4, a1966, con.erence was held with the Governor of theGao Region, K-r.:{ssambara. The results of the tours were 	 reviewed with thegroup and the ftrepoin plan discussed. He is apparently in full 	accord withthe plan. I spent considcrable time discussing the absolute necessity of con­trolling stock number3 befaze any range devclopoent pln could be a success
and that the carr-in.g capacity estimate should 
be cut in half to allow forsoil 	protection, reduce !css 	 of rainfall by run-off and evaporation, and to
promote grass vigor. 

The Governor is seriously concerned about the depredations of goat herders
and said he would like to reduce the number of goats in relation to the number 
of cattle.
 

In conclusion I asked thc Governor what measures or projects he considered
most needed and feasible. 
 In priority he stated, the development of the 2h
wells in th.T Gourm.-a- area first, then 	the develonment of the Tassegucla welland station. He also indicated he would very much like to have assistance to
educate youn' -n in the United tates in ranve science. I exmlained that Iwould make i.,: report and rfco- endations to U2APO and that discussions on anyU.S. 	 assistance would be rmade 	 by that organizaLion. 
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Current Grassland Research
 
At present, current ;rassland research is concentrated at the Sotuba
Station, near Bamako, underPlist. the capable direction of Yves Arcelin, Agrono-Plot trials of up to one hectare in size, covering propagation, pro­duction and fcraqe value of both naturalgrasses and a few legumes are 

and exotic tame pasture and rangebeing carriedDigitaria pasture out. Rotation grazing ofis also underway. Research a 
W.ing initiated. on fertilizer responseAndropogin gavanus; is alsoPennisetm ciliateseem to be and Panicum maximaoutstanding on the Sotuba Station. 

Actual research in range management, carrying capacity and the like is
still in the planning stage. These activities will be concentrated at theNiono ranch and farm and at the Djebok ranch east of Gao. 
At the farm and ranch at Niono Dr. Konate hopes to initiate a research
project using the ranch and farm in combination. 
At present, 
a few small
plots of orasses have been planted on the farm for observaticn. 
Other work
is being carried out in connection with breeding, selection, milk production,
feeding of cattle, and crop varieties.
 
Other than the veterinary station at the Djebok ranch, no research hasyet been undertaken.
 

The nearest approach to actual range research is that carried out by
Mr. Macher in the Gourma area, described elsewhere in this report. 
I am fully in accord with Dr. Konate that range research is important
and should be supplemented with actual demonstration.
tionist could be A USAID range conserva­of much help in suggesting appropriate research.
 

Personnel 
and Euinment eeds 
A number of factors will need to be considered in staffing and supplying
personnel for a range managerent projectperimental in Mali. It is 213 miles tofarm at ?iono. the ex-The road between ?-Thrkala and Niono is probably im­passable during the rainy season. 
The distance to Gao is 748 miles,300 miles is largely a track with of whichfew watering points.and difficulty Due to the distancesof travel a project in the Sahoeian areafull time assistance of a would require therange conservationist.ranch and farm would require at least half the 

A project at the Niono
time of a range conservationist.Supply of g-soline, spire parts an! food will be difficult. To be most use­full, AID assistance should be stationed in ;r near any project sites. 
 Men
selected will need to be self-reliant and willing to live away from most com­forts. 
Temperatares are high and hcalth facilities are nearly non-existent.
It would be es'ecially difficult for wives .n-young children,single man could best adapt 

and perhaps ato the conditions. 
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Transportation should be a 4
x 4 ­camper mounted on it 
3/4 ton P.U. with a self-containedwith extracomplete supply of uzual 

tires and wheels, "as tanks,tools. water tanks,frigerator Some provsion should bei- the camper. A conmmand made for a re­an interpreter of French is necessary,rill bo needed and eventhenwith various tribes and herdsmen. 
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Plants Found in RanF,1.Iand 

Andropogon gayanus 

Pennisetum pedicellatum 

Panicum spp. (resembling blue panic) 

Cenchrus Biflorus 

Panicum turgidum 

Pennisetum spo. (similar to buffelprass) 

Aristada adscensicnis 

Penniset.,i violaceum 

Aristada papposa 

Latipes seneqalensi s 

Balanites aevyptiaca 

,yperus esculentus 

ragrostis tr mzula 

rimlus terrestris 

hloris Prieurii 

,ombretui glutinosa 

23. 

Aristada spp.
 

Acacia flava
 

Acacia raddiana
 

Acacia stenocarpa
 

Acaci.a Seneal
 

Cymbogon spp.
 

Chloris spp.
 

Combretum incanthum
 

Crotalaria retusa
 

Bauhinia rufescens
 

Ziziphus juba
 

Leptidenia spartium
 

Oryza lberthil 

Paspalum spp.
 

Echinocloa stagnina 

Euphorbia bal~asifera. 
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