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.PREFACE

[n thevfollowing paper an ef ort will be made”to consider

setse fly eradication and its implications 'in the round'

»lacing the question in a broad context. setse fly control

wil ‘be- discussed in terms of both the problems it poses

mich are~specific to tsetse flies and trypanosomiasis and

hose‘whichfpertain to larger issues such as new 1ands

_lopment nd»resource rotection of which tsetse fly

'ontrol is but an aapect.; This paper is intended to be

leither definitive nor to add subatantively to the debate.

lather, it is an attempt to draw together many diverse strain

»f thought from a wide range of sources and to presen f'

xuccinct form the major issues raised by the possiblev ER

levelopment of cheap and effective eradication techn logie g



“ INTRODUCTION

k

:Tgefséepliegj;TrYbanbsbmes~and'thé‘Flnyéltg

Thosefportions of Africa infested w th the ;tiy'are'

referredito as the 'fly belt' or 'fly lands.'ﬁ Taken as a vhole,

the fly belt is an impressive area. It lies roughly between 12° 1

fand 20° S (with exceptions in Fast Africa) and ‘overs sore four

-million aquare miles or 2 5 billion u.res Of this vast area it

is estimated that approximately one fifth - more than five E

e : @il .
huh red million acres - are suitable for extensive grazir' or

\

:range management practices.n This is~doub1e the present grazing

“,_‘ Wl

land ’of the Sahel West, Central and East Africa combined. In‘

fcomparison to the carrying capacity of the semi—arid zones which

is one animal unit (AU) to 16 hectares, the average carrying

fééh; hnly better 80113, the lands of the fly belt also have high

o scures the complexity of the

distribution of tsetse and trypanosomiaais in Africa.‘ There are,

'v pecies of Gloasina 0 tsetse

fly of which the three main aub-qrohnn'arp G Fusca, G,‘Palpali ff




{and G. Morsitans. - Each of the major ‘sub-groups has a prefez

Jhabitat snd well defined behavior pstterns.* There also exis'“

5severa1 strains of trypsnosomes. each of which is’ highly specifief}

"spec es it attscks snd the type of tsetse fly wh k"serves?f

.as its vector.; Thus in a given ares, plsns for the eradication

l
of tsetse fly must be targeted for the species of fly present.ay;f,

[ e
(&5, p. 6-7) However, becsuse the subject of this paper/is the"

11 o
_long-term impact of successful tsetse fly eradication. the diversit:

S

of tsetse fly speeies and habitats will be ignored. _ﬁjr,m:;;g;fﬁ'

:range lands for flies or blanket sptsyings with residuslﬂinsecti-

SR S ',1, %

If properly handled.

}e used to free areas.

;\$

'vﬁ”trol area.\ The development of 'ltra low volume (ULV) sprsying,

.,,.fv“‘t ,,i 7 u PR

.*.See Appendix B for maps of the distribution: of the major tsétse
 fly specles, ¢ v outiielia i



,Lne,question ot the land ; use implications of . tsetse fly eradication

IS

AU atTacks wma TG evDe ar b o vle g

Thc Problempﬁ

i

'tent human habitation

i

Vi 1"; iy

Livestock production andrto a Iesser e

1hre“;estricted in those areas of Africa infested with the tsetse fl

[N

" VA *!
Until quite recently the restriction on use of these lands did ot

e ’.— e

pose a serious problem, although as early a8 1920 reports began éé'
,‘Sl"
a

5 )
1 8E A

ppear”of the tremendous potential for meat and agricultural pro-

duction that might be realized if only the fly could be eradicated

Lol o Lamirar Dan i e ¢

There existed sufficient fly free land "to support the animal and

human populations under traditional slash and burn agriculture

and‘nomadic cattle herding. The continuing, rapid growth of'

i . U;;‘» it E

'p ulation, the lack of incentives to intensify agricultural and

. ra
AR ES)

'livestocﬁ‘production and the resultant land pressure, however, have

-H'U‘ S s e N “f ’-I'_",l';".z 4"‘:‘ u/'.tﬁ‘f ‘. 1

created a new situation.'

,;, o oo "J‘" Kvu:,.u

ée

v i l. '1' ’k LR «. ‘ ;
existing land use patterns are causing a reduction in the atural

prod (tivity of the 1and Staple foodﬂproductionwhas'not kept pace

¥ 13

wit rising population and inyseveral countries has actuslly declin

rnments have been‘forced_to purchaae larger and larger.

kh‘u_}w~“ R IR




for@urban centers ill-equipped to deal uith them and lacking

employment alternatives. National planning ptiorities which once

largely ignored rural areas and envisioned industrialization aa the

'engine of development' have had to be abandoned New development

in agriculture tnat mill hold rural populations in place and to ,*
«{ ‘,. .,r.' D i A ‘4'“'~ A ‘ v Sy ..;1‘,‘ S et .1_:\ - { ;
raise rural incomes B

maximum carrying capacity of the semi-arid“Sahel in West Africa -
and irs East African equivalent given‘current levela of management

RN Y IR FRRIS



http:ill-equipped.to

a’ requction- oI 'tne iana‘s: ptoaucthltY”and eventuaiiy desertitication

1 .'u

injsome areas followed

balance. Five to six million animals died and the range landsﬂfailed
to produce. ‘As’a’ reault“of relatively effective internationef*(igfﬁ

efforts, losses among the human population of the Sahel wereu_.d'ﬂ

ble.; The land resource, however. suffered ‘a serious declinefin 'Ml

ProductivitY. v'>fj*'-“”5”d b i *? *%~?'? ??_

..«»;u .

e

Jis o
¥

ment~prob1ems. Jways must ‘be” found‘to/produce ‘high, sustained yields
from“the land without~destroyingvit. Unfortunately, the Sahel and
‘other semi-arid areas cannot "support the‘presently attempted level :
’of activity, let‘alonv that required for' increased*production."‘g";'
5(45, p 3) Mbreover, unless much of the most severely overgrazed'land
is either temporarily taken out of use: or allowed to recover: under

%careful managemnnt, it may suffer anfirreversible loss of productiv-

{,

fity. ﬁAs one expert stat s, "thefonly feasible means of stopping the

_deterioration of the‘Sahel range'and~achieving any measure of develop




7 D“L‘\- LIIB PcUPLG Ul\ bllc Lcs&uuk GI.G ua.s:uu] ﬂlllvua S yuvsl;cb ~ buc,

world and as ‘one commentor aeks, "If they are putting too much pres-

V

sure on the land now juet to, maintain their present standard of living,

he !ate you going to set eny of it anide ‘and prevent its uae?" :

uould wlLlingly choose to leave the areas.” (19, p. 1);£Fac111tated




ironmental

lanq“use atterns are”being weigh d?against the risk?' ’

degradation, destruction owaildlife and th <disrllbﬁzﬂ'

societies.u At the heart of the‘debate are the questions of the

capacity of planners and politicians to_conceive, implement and
manage auccessful large-scale development pronrams in areas’

of tsetae and their pr1orities in doing ao.

of Africa.p For analytical;purposes it may be nece

a problem like tsetse and trypanosomiasls.' The danger, however is

. f7}'.‘¢;



Oniy De QDTalned witnln a system il wnlcn aii ocner constramts -have’
been eliminated or are at least brought within manageable" limits.":”;
(7, p. 24) Otherwise, the effort will have been wasted.

Full account must also be taken of the risks involved 1n ooening

new lands through tsetse fly eradication or the circumvention of the

trypanosomiasis ccnstraint by some other means. As one observer esks

of the possible environmental impacts of clesring tsetse fly from an

nena

If opened to grazing only, what are the chances of
overgrazing the environment, effects on wildlife,
destruction of ground cover, wind and water erosion?
If an increase in human habitation follows, what
effects might this have? (burning fields, pollution
of streams and lakes., destruction of trees for fuel,
erosion due to gardening or trail making, increased
human population, eviction or destruction of wild-
life, construction of new roads, homes, schools,
etc.). (53, p.4)

’Consideration must be given to the risk that tsetse control d

;tfforts will set up conditions for an epizootic, and posr 'ly an .

ep1demic of trypanosomiasis. Settlers may also run the riskwof,t:f:
:contacting or spreading other diseases.“ : |
e Proponents of tsetse fly eradication efforts oite a number of
reasons for clearing tsetse fly infested areas for humsn and aninel 1
ose. The opening of new and often fertile lands_vooldadngedistely.

sdd badly needed food production potential, The fly oelt 1s underd"
utilized while the naturally less productive and less reliebiedsenit:

arid areas nearby are not only overpopulated and overstocked givend:f

current levels of management, but are declining in productivity.d”;};

T

This pressure for land resources has also led to the piecemeslrifiuif

8



exploitation and degradation of portionﬁ*of’the fly belt, the diaease

:riskinotwithstanding.a These lands could be developed with range

management programs, modern husbandry and agriculturar techniques, and
improved animal and human health services that would increase produc-f

tivity without threat to ‘the’ environment or humans.‘ Those urging-£F3

eradication hold that sufficient technical knowhhow exists“to plan
development schemes for reclaimed“areas beneficial enough to counter-,

balance the rlsks of such interventions. ; &?éfﬁi“?““lffl

caution in its use do not fail to recognize the seriousness of the iqi
situation in the Sahel and portions of East Africa. They believe,

however, that tsetse fly er

desirable tool for overcoming it because of the serious risks involved
Few, if any, of these people are 'development Ludites counseling

the preservation of vast, pristine stretches of wildlands at the!

expense of people. Nor do they believe that inaction and the tsetsehf

Ely will preserve the fly belt intact for future generations. Most, f

however, would“agree with Rene Dubos that,< *fv* & *‘”{?kfﬁ,wz

he survival let alone growth, of (man s) complex
ocieties: implies that he will continue to exploit
nd therefore to upset nature. The real- problem,
herefore, ‘18" not how to maintain: the ‘balance of
ature, but rather how to change it in such'a |
anner‘ that ‘the overall result'is- favorable'for_the
uman species. (33. P 70) ' S :

P




rhe objections most opponents or tsetse rly etﬂdlcallon.tlzue },ff

tem from the failure of such projects to meet this final'criterion.;
he past sixty years hold few examples of successful eradication

fforts and worse, as an A.I.D. report laments,l"the intended,results

lready tilized areas. The risks to the environment, to wildlife, 8

csign an fmanage large, integrated projects involving the total

ransformation of areas and peoples. All agreevthatwit will be

wrican go ernments to make and enforceglhe hard

nolitical decisions neceasary to implement the policie

equire‘?ifhsuch projects are not to become ‘the. poisonous giftsfiso;

i

lany others huve been.

.'Tset;e ?.';Eradica’ion' a Land U e Problem'dylﬁh

Tsetse fly eradication is at bottom a:lanhp_se‘problem.p Habitam

ndified by man s use whether cultivation or grazing are generally

macceptable to the fly. In a stable situation man and fly remain in

.alance, neither encroaching upon the other's preserve. Ihe;serious

10



idisruption 'of human settlement, however, can bring .about the - = °

t’he "f’1y belt., et

A"f Since the 'late nineteenth century this pattern of;disruptionf

'Jf,lamation has ‘been: repeated on’ numerouSwoccasions around Africa.

e'final decades of the last century a series of traumas

.disrupted much of Africa.ﬂ Slaving reached its peak inathe 1860“?

fand the wars it touched off as well as others resulting from a if

fgeneral shifﬁ'

o political power throughout the continent

Mdepopulated‘or“in a state of confusion. Then infthe’1890'

_a rinderpest epizootic decimated cattle herds and left hug,‘tr ct
'of grazing land empty.. Game herds filled‘the vacuum and the tset

;fly¢£ollowed sparking terrible epidemics of;'leepingusickness

onc district of Uganda 200 000 people died from:sleeping sickness

out of a total population of 300 000.; (40, p. 728)

:'Fly control efforts'and’the consolidation of colonial rule‘

3be1t recededAIOOOquuare milen'tn +ha waat and ;‘n" square miles

AL



reaourc as;ha woften been the case in the'past"‘From the economic‘

point ofvview, Hans Jahnke auggeats thatf"thia implies that it”is

not s much the cost of controlling tsetae_flies and trypanoaomiaail

which are of interest but the economics of?{”:“ji;'
problem prevails to productive use." (38 p“’za)# The success or |
failure of any siven reclamation project will‘turn ‘on’ the capacity
of those planning the area 8 subsequent uae to bring the entire

control‘zone into production in- an environmentally sound way. .

Diaeaae'control
e

L Early tsetse fly and trypanosomiasia control meaaures‘aimed at’ wj»

;types of control efforta. Today fly control meaaures focua on thoae areas

*See Appendix C' for detailed account.


http:prevails.to

Ironicalv disease and fly control measures designed to open

fnew areas bring with them thefserious task ,f Urypanosomiasis_ﬂfw

vepizootics and epidemics among settlers and their herda. Unless

g‘sufficient settlementn‘nd‘land clearing take place ‘to. permanently

jalter the habitat so”that the fly and game cannot return, aa

'svstem of shear cleared barrier zone must be maintained and

%periodic respraying may be required i The disruption or'even
reduction of barrier maintenance efforts may result in fly
?reinfestation with serioue loss: of livestock and Dossiblv At

?lives.r

’John Ford author ofﬁThe Role_of Tr'ranosomes in‘African Ecolo

,,,,,

{eradicationaprograms:

In some count..a.co, tee LULILAUL DTAVLGED LI4VE SULVLIVEQ
in full or even greater vigour the end of colonization.
In them:'the: application of tsetse elimination tech-
niques at very high costs creates situations which
promise to be even more dangerous than the almost
total lack of services to be seen elsewhere, In the
‘latter’ case the mechanism for natural read justment
to infection, both ecologieal and physiological,
still exists. Where a policy of extensive elimina-
tion of Glossina (tsetse) or of the trypanosomes is
pursued, often with the use of external financial
aid on a scale unrelated to the potential of the
country for economic growth both these mechanisms
cease to operate. (28, p. 490) :

13



» ly belt' 1gnoresynumerous other disease constraintsm

fia single disease‘--ﬂtrypanosomiasis.

New York 1976) The pamphlet, however, fails to note that an P

tcology'favorable‘tovtsetse may also harbor the vectors for malaria,

i

schistosomiasis and onchercerciasis in humans, and East Coast fever,

hoof and mouth anthrax, _fly and t:lck worry, and streptothr:lcosis 1n

animals

,fAll the problems related}to the control or management of

*fgr a good discussion ‘of .this problem, see Charles C. Hughes and
John ' H. Hunter, "The Role of Technological Development in: Promoting
Disease in Africa," in The Careless Technology, eds., Taghi M. Fa-var

and John P, Milton (Garden Citv: The Natural History Press, 1972),
PP. 69~ 101 : i

u


http:Disease.in
http:expenditureorrelaxation,.of

The Relief of: Land and Pogulation Pressure R

PR e A R

is thatythe lands of‘the fly belt are virtuallyaempty andlso provide\7

tracts of useable, fly free lands exist. Hans Jahnkeknotes,>VIn an o

of the livestock the unused' agricultural area is almost twice

.-7, 3

as large as the area presently infested by tsetse flies." (38, . p 114-5)

He concludes that "the general claim that tsetse fly infestation
caused over-utilization of surrounding areas cannot be maintained'
and that "the Treasons for high population densities and land

pressure in certain parts of Uganda do not lie in land scarcity

causedlby tsetse infestations." * To determine whether or. not th

% Jahnke .also cites the Chief Tsetse Officer s Handing Over. Regor

from’ 1971 which is studded with such comments as 'The major problem was
that there were not even enough people to settle the barrier area,
not to:speak of the whole control area" and "Land use “intensity within -
the control areas is so low that the tsetse habitat remains unaltered,
ready ‘to accommodate the fly again at any time." ' Of the Ankole area

where A.I1.D, assisted in tsetse eradication efforts, the Chief Tsetse
Officer's: ‘report notes, ‘

In‘Ankole a huge barrier 'is __ __ —iooieiin caviy wun
Tanzania border in order to prevent re-infestation from
the south. The prospects of settling cultivators within
the barrier zone are poor. Thus regular re-slashing of
the vegetation or burning with flame throwers will be
necessary. Hunters have to be stationed permanently along
the barrier to prevent game movement and pickets have to
be operated along the roads, both to prevent passive
transport of flies into the reclaimed area. Whether ‘
lanzania will eradicate tsetse on their side of the border
is not clear and cooperation between the two countries‘1l7
:annot be anticipated: in the near future. (37. p. 46=48)

15



same 51Cuatlon ex1scs elsewnere in 5ast ALrica Or-in Cne.danei. w1iigy

s that attentionﬁﬁ

must be given t otherﬂfactorsZtontributing to?theéskewing of,:

populati°“ distribut on%{ﬁu

ry

:”‘In response'ththe basic concention tnac the Ily zones containi_

lnrge ateas apable of absorbing th xcess human,and animal

populations of the arid and semi-arid;range lands, it must be

pointed out that there is considerable local variability in the
G ke e e e
availakHlity a%d quality of land in the belt.

-'In Esst Africa as‘

well}as parts of the West Afriean savannaiwhereﬁhigh population E

densities existyithe fly belt has been re ucedqto those ateas which

are otherwise unuseable. In the'Zambezi Valley, for example, by

1949 the fly belt contained 60 os”,lands considered totally

unuseable while very low quality or unuaeable land comprised fullyy}d

alteady underwcultivation and an undi“

being grszed or is unfit for use. (24. p. 3/10-3/22)



these areas, the remaining lands are not insignificant and could‘gj

RN ST o f‘ ~'~"»'f‘ kY7

.\;v, :',u‘«‘

argues that this will not be possible unless at least 75% of'the

- Sy £

.::.=?.“~»,‘ : SRR T o 5-}f:

cleared land is suitable for productive use and has a carrying

capacity of at 1east one AU per four hectares.b (38, p. 123)

REFEat
B i ."

These areas, particularly those where natural fly barriers exist,v

\.. B L

are quite a small portion of the fly belt as a whole. In the case

RN

of Kita in Mali for example, in order to control the fly within th<

area, substantial infested areas outside it will have to be cleared

or an extensive fly barrier created

prepared to exploit new lands than outsiders £rom entirely differen1

ethno-environmental backgrounds.u Under?such*circumstances-wt a nnlj

L)


http:fertility.of

likely role for'the Sahelian nomad will be that of»mercenary

_‘the hostility of local peoples“

- Further, "becauae by

and otﬁer arid and-semi-arid areas unless accompanied by successful

livescock control measures.o As Lloyd Clyburn comments on a pressure ‘

relief project.‘ E

In 1973 or 1974 the World Bank suggested a scheme
‘that would draw some 638,000 steers off the Sahel
annually for growing and fattening in the Sudan °
and Guinea Zones, thus relieving the grazing
pressure by that much., I now doubt that this
necessarily follows. If national herd numbers had
remained constant since say 1953, yes, we could
predict a certain decline. But this has not been:
the case, It seems to follow that the vacancies
created by the extraction of immature steers would
soon be filled through the expansion of the number
‘of females. (14, p. 1-2) o

18



in other words, it 18 11ke1y that because of the lack of

controls on. herd numbers and grazing patterns the Sahel would
FEA L 43 52 ) B

.l 3 . L o oage "
Lo PRS00 1 L 4 i W i\» R

bc overstocked regardless of the progressive reduction of the‘

tsetse fly.belt

. "«

taken off the land and moved south without the imposition of
:A N . b Rl u~' vt L At ‘? B I 5k .’1». ¥ J,'f.i ’U\. .f’:‘.?“

st cking controls the Sahel will remain overstocked'and‘the la

Do

will continue its downward trend Ihe settlement of the fly b

in the‘absence of controls on stocking rates grazing patterns

SR t .r 1 # T
s.‘. ,.41‘“ .‘\ B Fiag "

and cultivation, necessarily raises the possibility of the ]

accelerated environmental degradation of those sudanian zones

R R A R E R Py

Control Measures for Posy—ulauLbaL&UH
Develogment

R A,H.',; ER ST N g

gk r,“‘

able’ both technically and politically,& ’manage the entire n

r“»‘

,:" i

\:

.‘,: 11) {1 y ‘.

:f the obstacle° which must be overcome if this is to be possil

FRINE 2




%Proposed fly eradicstion projects must be viewed sgainst a

'fly control and other attacks against sing'

straints which did not succeed in maintaining the ecologicslzif

wi,kout'directly addressing sustained ecosystem capacity "[L_-

"‘.’)r* :.' Aei By

4 “r ;; £ ’“’,_
environmental con-

N

i ‘*‘ Y (A,.

. These failures have generally stemmed from the technicsl_

"hrt of the Range Management Advisor of the Ilkisongo o

Grazing Scheme in Hasailsnd resds, for instsnce,

Poiitically it was not possible to enforce the stringent
regulations. The range was over-stocked at the time the
Ilkisongo scheme was established. Direct destocking was
not acceptable to the people of Ilkisongo Section and
had destocking been insisted upon, it would have meant
no scheme at all. It was hoped that through improved
management practices there would be sufficient increase
in forage production to absorb that of the excess

cattle and destocking could be accomplished over a
period of years.

A special stock market was established for the Ilkisongo
Scheme to provide a destocking outlet. Approximately.
7150 head of cattle passed through the market monthly.
Records, however, indicate that during the operation

of the scheme the livestock numbers actually increased
rather than decreased

The drought accomplisheo what administration was unable
to do -- it destocked the range, although dissstrously
and wastefully.

20



In establishing the schemes every consideration

vas given to features that would conform as nearly

as possible to traditional grazing use. An aggres-
sive water development program was inttiated, which
unfortunately contributed to the depletion of the
range resources, because the livestock population was
not controlled. During the drought the schemes ceased
to function and to date have not been reactivated.

In their failure the grazing schemes clearly demonstrate
the futility of water development and management

measures without control of livestock population.

The danger of water development and range improvement
projects in general without adequate management

provisions cannot be too strongly stressed for almost
invariably the result is the deterioration or )
destruction of the range resource involved. (51, P 705'6);

'Some experts fear that similar disasters may occur in the future

=:‘e‘comments, "If you look at the livestock development proposale{i

:under consideration for the ‘Sahel right now, not a single one ‘deals E

rehensive way with this problem of how tc‘controll

fnupberé"i" g (48, p. 24)
While cunsidering control measures, it is also necessary to point

“out'rhat%the tsetse fly s control' of land use in the fly belt is

't;'aking down rapidly.' In fact, the tsetse fly belt is subject to
vsignificanr forces of change. Because of pressure in many non-infesten‘
jareas, the lands of the fly belt, so long held 'in escrow' by the |
?iéécse fly, are now threatened with piecemeal and short-sighted |
einloitaticn. This promises to damage seriously the productive capaciiy;
‘06 the fly belt and to establish land utilization and tenure patterns
that will thwart future development efforts. Herders forced by the

drought to enter the fly belt have destroyed the vegetation surrounding
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many watering places and cultivators have extended destructive 'slasl
and burn' agriculture into those areas adjacent to their present
lands. Moreover, the pressing need for fuel has resulted in serious
deforestation in some areas. (45, p. 9-10) For this reason some
form of planned development must be undertaken to compensate for the

failing effectiveness of the fly as a land protector at least inuoicocf

most open to indiscriminang encroachment such as those along‘rivc?o1 f
and roads, near heavily grazed or cultivated lands, or possessing =

easily exploited forests.

Tsetse Fly Eradication and Population Control

Neither overstocking nor land pressure can be dea;c‘w§gu¥;nb
,qiaolction; both are symptoms of a deepet and mo;e»sgri9?§%§?o§1§@;,
over-population. Over-population 1s not an absolute, Sui 1ﬁAié§;ég
a population which has outstripped its capacity to exploit the

environment successfully, i.e., without reducing the land s

productivity. Foux alternatives exist in such a situation: :Either 1)

- new, non-agricultural opportunities are found for those unable to live
. -on the land; 2) new technologies are_developed»to inp:ove re;u:us

while maintaining the environment; 3) new areas are opened relieving
pressure on over-used land or; 4) the degradation of the environmenc |
..continues until the natural controls of starvation and 4439§§°;b5éino

to correct the balance.
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¢A Successrulitsetse: rly‘eradication program ‘can- relieve land;

pressure"and eOVarstocking f short period, but ualesa s major‘

‘effort is made to limit population'growth and to improve yields o
fthrough intensification, these symptoms will quickly return on,ap
larger scale._ Given current population growth trends in Africa,;

there is a: risk that the latter will occur if major tsetse ersdicatit

'efforts are attempted. Estimates of population in the countries, f“

Sahel for example, indicate rates of growth averaging 2 5% andz:.:
reaching 3 sz in some instances. The seriousness of the situation

fis aggravated by the extrem»ly high proportion - nowhere les :than

i407 = of the population under 15 years of age. (2, p. 35);4

In and&of itself rapid population growth does not constitut ;

a reason-for restricting the use of new areas.J Many African leaders,

e

"«,/

RRDE REE TR el b A e --:.:u:;%-,:«:.g g fete 5

v*This argument appears also in the UNEP collection1Environment and'
¢Development. For example, o : '
The E C A. report on the population of Africa concludes.
"The present .rate of population growth in Africa is: -
about twice as high as that in industrial Europe in
‘the ‘nineteenth century." This is not in our opinion.
warranted, in view of the very low density of the
populatidn in large areas of the continent. The
danger of infertility and, indeed, extermination has
to be faced. Africa needs labor for development, and
the continent by and large, has not yet been developed.
(30, P 269) O

23



(Personal communication; Carol: Ulinski,,Sahel Development:Program,."7‘
June 23, 1977) The likely result: of auch an attitude. coupled\

with major fly eradication projectsfaimed at: achieving the desired
populatinn distribution, will be the extension of overgrazing,. land
pressure and all the accompanying ill-effects. ~If thisg is to begl;f

prevented, efforts must be undertaken along with tsetse fly

eradication to increase the" ntensity of land use and‘to absorb

“onrthe land in ‘o agricultural

oc'c'upation‘sﬁ.f”Experience)indicates“however,‘that‘such‘effortsM

ore difficult and eventually betome impossible without'

’concurréntrpopulation control.‘

‘ The Human Factor in Post-Eraoication Development

pastoralists“successfully has regularly contributed to the failure
s h';' A P R :&.’-’1‘; o

of development schemes associated with tsetse fly and similar '

environmental conatraint removal projects. There are reasons to

,doubt thst in the near.. future large scale‘efforts to transform

..vrsr,. s .
\ FU T o ,Ar,,.".\w, ,.;

successful. The problems are of two sorts

“failed because they could not‘change the valued place'of{cattle;in::

pastoralists aocietiea.:g”;
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Th};management,of riak?andftherrovision of inc: tﬁﬂ. 3

: p:factorskin;the*success or failure of a11 projects. pAs;Ahp7” |
FAO/UNEP report notes,,;

Many of the traditional forms of land use practiced
by pastoral societies are well adapted to the risks
imposed by: the low productivity and regular major
fluctuation in rainfall that characterize range
ecosystems.. Strategies, motivations and behavior
of, pastoralists need therefore to be analyzed in
this light as a preliminary to development efforts;
otherwise proposed changes may be resisted on the
rational grounds that they increase risk, either in
the short or long-term. (25, p. 52)

’vDevelopment schnmes which hope to reach these people must include

v pwell conceived marketing facilities, animal health services,

' imPFOVGd;PIGdit-

rfactor in the risk calcilations of pastoralists (and.

uervices. Demonstration ranches notwith”tanding, they

. Thav ’often referred their 'four-footedﬁhocial secnrity to

‘~”government:reassurffces;' Government unreliabilityﬂalso operates asv

eneral disincentiveito commercial production. For example{

pastoralistsﬂtrade 1ivestock for grain and other needed commodities,

5


http:imposed.by

As one expert notes,

Without land adjudication there is no general
consciousness of the limited abseorptive capacity
of rangeland for people, Differences in cattle
ownership are considerable, but income and status
differentials are not so important since income
consists of subsistence mainly and the 'rich' man
pbserves the custom of sharing subsistence with
the poor man. Poverty is thus generalized and
the diminishing environment in relation to the
increasing population is a curse affecting the
whole population. With land adjudication the
situation changes dramatically. If it is to
achieve its objective of limiting stocking to the
long term capacity of the land, the number of
people who can be expected to live off the land
has to be defined and part of the present or
future population will have to be denied the
right to stay on the land. Irrespective of the
nethod of selecting land owners, the selected ones
are given the basis for improvement and com~
nercialization of production which reduces the
portion of subsistence which can be shared with
others. Those who have not been selected are
deprived of their basic subsistence and are :
turned into a landless proletariat. (38, P. 87-88

Apart from the employment problems suggested above, development plannera

must coneider the short and long term impact of traditional societies o

~.c\1u",,‘." RSO N . v‘_}f«"«'uk

of the changes in the dietribution of wealth and power, both social




hA‘ far ,as_the,resettlement of pastoralists in °1€ared;areasﬁvh

muat be)considered.‘ Proponents of resettlement argue that the_”lfvfﬁfﬂ

removal o‘ the pastoralist from'a known micro-environment will make

Tl 1 vA
A H 5 .

him accept new range management advice more easily Opponents‘argue
thaf.the opposite is likely to be true, especially if the resettlementk

scheme is a large one with 1imited staff.‘ They doubt sufficiently

detailed micro—environmental information exists to allow range
management specialists from outside to substitute their judgement
for ‘that of" the pastoralist.~- |

* For example, ‘there 18 no study which details with
any ‘useful precision the distrBbution of the
’constituent population of a Sahelian ecosystem -

over time. That is, we do not hnow the precise

“relationships among ‘the various populations ,
“of humans, domesticated animals, wild animals,

. domesticated and cultivated plants, water, s
vmarkets. villages, etc., of a single local area
for as much as one year! (32, P 58) ;

sThey hold that stripped of his detailed knowledge of the enviro:{ent

'?upon;which he has always depended for his survival, the pastoraliet \‘7

?will feel threatened and resort to herd build-up as a defens;.Lk

Such rationalistic explanations fail, however, to take into ,

.



“Pf“l) "As Michael Horowitz points out, before. °“°h attitudea ":tvll

. can’ be menaged in development projects,

le need to know why specific choices are made,

iow the strategies respond to and how they affect
:he physical and social environment. We need to
mderstand how innovations in technology, in
jettlement, in material culture, in economic
relationships, etc. can be based upon existing
ralues; that is, we need to explore the incentive:
thich could facilitate change. (32, p. 58)

"It 18 not enough to remove environmental constraints to. increased i
w#production or to; provide improved marketing. facilities, for until :

{5a cultural mechanism exists to limit liveatock numbers or a change3~

7;in attitude oward cattle can be affected‘”these efforte will be

:.wasted‘ 2may only be:a”matter ot*’ime be te thes ‘changee take

9?place, ‘but eince tsetse flvweradication can;be'carried out very

f}rapidly, th :time 188 ,3 crucia ;L

POliEiC&l Constraints tO POBL—nl.u\.u.v.gua.uu ucvc;vzmcu.u.

"Q‘Taetse fly eradication and its consequencesfare at much'problemeg

3;of politics as. they are of development. For Africak governmentsvthe iv

:fmanagement of. largesscale develokment projects on lands cleered "‘:’




. e s e
of the environmental'issues“involved*in n;””lands developmeut.

’Second;‘government‘bureaucracies lackrthefflexibility¢and, nter-

ministerial linkages required to?coordinate,ithe manyiaspects of

[such multifaceted efforts. Third,

“fpresent political realities may 1ead African~governmentsét use. faé‘?‘,

-

ffly eradication to achieve'short-term political ends*andato;ignore

Nﬁlong-term consequences.
f“The development of policies and projects which will protect

*Vnew lands resources from degradation includes a large educational

7component.' At the field 1eve1,~African governments have b ‘and

_large maintained the disproportionate emphasis on animalthealth

vfservices and personnel which characterized colonialflivestock policy.;

Lxesult, they lack both trained range managers and oth r" livestock

, N

’Jproduction specialists to carry out environmentally sound project

ffand thiidata necessary to formulate them. At the national level,ﬁ

5:governments do not possess the professionals necessary to conceive,

'example, tax and price policies which will encourage intensifica-

3jtion ofiproductioni_°Since it is both politically and practicall:
‘“difficult to circumvent these problems withtoutsiders, African

figovernments must be assisted in training the needed personnel before

s/"

ith'y assume the responsibility of managing large,zhitherto unex-'

;fploited_1and‘resources.



Another aspect of the educationsl«problem is the notable 1ack

7oraenvironmenta1 awareneaa from which African policy makers suffer.
oFor example, at a recent meeting of the Environmental Asaeaanent
;Working Group of the. Club des Amis du Sahel, a respected. and |
«influential African participant insisted that Africa has no. environ-v
;mental problem.. In another case the Ford Foundation rejected a
tproposal for an environmental training school in Nigeria because
*there seemed. to be insufficient interest on»the part of the s

ggovernment to guarantee its support after initial outside funding

ﬁand because itoappeared ‘the graduates would have little impact on

;policy.

gaThe ‘consensus. among Atrican leaders . ‘seens. to:be that something

fmust‘be donezimmediately about development. The environment should

ébe monitored. but- cannot be allowed to stand in the way 'Sueh a

{very‘hardxtoﬂjtop them, regardless of he: reason.

fshort-sighted approach is likely to have “eBﬂtive R

ABy“:he time an environmental problem is detected, th;Leffectanmay

it i':alao

Short-term:gains



reclamation project might includewthose for agriculture, anima)

o

j"'rhlm;‘mdl‘)'» cooperatives, economic planning, education,“famihy:f

aplanning,“finance, forestry, highways, land reform, livestock
marketing, various local administrations, medical services, range
fmanagement, tourism, veterinary services, water development and
!wildlife.’ Even where an obvious need ‘for coordination between ,.

idivisions exists’;- such as between the divisions for crops and

flivestock or animal health and range services <= there" is little
or none.' Similar problems hamper ‘the’ collection, coordination and

'.?

'distribution of information. Bureaucracies suffer vertical

icommunication difficulties as well;’ “Iimiting lialson’ betwee

fpolicy makers’and”extension ‘vorkers, | For* various reasons it is
'also very difficult to provide sufficient numbers of competent localij
’administrators to manage complex projects.

W

Politically tsetse fly eradication efforts are”understandably

'difficult for government 1eaders to control. Tsetse fly eradication"

has the advantage of showing immediate returns and gives

"governments something they can actually 'do' for their people.

Investment in. training range managers, for example, has,v vj"auch

"instantaneous pay-off whatever the long-term benefits may be

16estocking'measures are extremely unpopular and’ to be effective

reouire expensive investments in other inputs. The intensification

Y
]

of agriculture and the improvement of land use techniques are also

costly.§ Tsetse‘fly eradication”seems an inexpensive solution to
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';‘d{pressure that the failure to"f

Tcreated, High land pressure. however, also makes itfboth ‘ractically ’

iand politically very difficult to quarantine leared areaa'while ;j
Qcontrolled development projects are put in place‘

Past and present government planning and investme

‘priorities

tavoring industry and 1arge scale commercial agriculture and cattle

ra’ hing have important implicationa for development planning in :*‘ﬁ

‘relation to the fly lands LrIndeed, the failure of governments to -

LN

invest in the subsistence sector and the decision to exploit it to e

generate capital for'investment in other sectors must be considered

prime causes of the present need for the tsetse lands.é A glance at

~the statistics reveals this clearly.h In case of the six Sahelian
Tcountries, agriculture and livestock production occupy 902 of the
population., They account for an average 49% of the GNP and contribute‘

;882,ofdnationa1 exports (excluding Mauritania s iron) However, in

éMauritania, for instance, the first four year plan allocated only

total investment to agriculture and livestock while during

!lozfof

;thd;second, although 14% was allocated, only 4 8% was actually

1invested.; (50. p.i 2-84)

Traditionally, the subsistence agriculture and livestock e

1 [V

ksectors have been heavily taxed as well.; In Upper Volta, for example,{

:_ct taxes on farmers rose 1002 between 1960 and 1970. Between if&
ﬁ1965 andfl970 when the drought had severely depressed farm incomes,
' t ta rob &302 and subsidies forpesticides, fertilizer and

'farm implements were abolished. (50, p. 2-84)
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During roughlyfthe same period 1961 to 1970 averagenstaple

ﬂfood production in*ruralwareas throughou 'the Sahel droppe {by'more

'than 17%.% (5, p. 14) % ;portion oftthis eduction must be,attributed

“to‘the drought. The‘drop, however, would certainly not have been

¥so’substantial nor- would)the environmentalvdamage have been so

{great had sufficient investmentsgbeen made in improving 1and use

f mong;subsistence farmers and herders. Without a reversal of these

ﬁinvestment priorities and tax policies as well as the development

*of schemes aimed specifieally at the subsistence sector such;as
*price policies and credit programs which encourage intensification o
‘new lands will suffer'the ‘same . fate as the old.

g The pastlbias of government planning priorities against the B

-subsistence sectors suggests that alternatives may exist!t tsetse

fly eradication and that care should be exercised to ensure that

eradication, if undertaken, does not delay efforts to realignkthese-l»

-priorities. First, the. virtually complete abssnce of past investment
in the subsistence sectors indicatesfthat within the limits now impose

by pop 1ation and resource degradation considerable room for improve-f

ment exists:in already occupied areas.r’Second because tsetse fly

s 3;,(

eradication will have the immediste effect of reducing pressure on

e S “ o
S 3 ,_,‘,& : R ,“«.. PR ;,w.-., Iy et

governments to attend to the subsistence sector, there is a risk it

v’t‘; :

will serve to postpone needed adjustments in national priorities
3 T R e

. until the situation worsens again. Third, the political:weight ’




to! hat of*the subsistenceésectorsA akes it 1ikel:

that uch schemes’'will: receive a; disproportionate share; of‘investmentz
»reclaimedvfrom thextsetse fly.

uch»developmentiwould have little long-term 1mpact. Invest-

'varg scalezcommercial operations does not address the need

kof the majority in these countriesawhose inability to exploit the

iﬂenvir:A vment ‘without des troying it is amt the root of the problem.‘-;.f

It woul contribute to GNP fserve obher political ends‘and'help ‘

satisfy the demands oféa”§e1itemmeat:market, but would no';have a

sector. Given political and institutional limitations :

such‘ strrtegic planning is unlikely to succeed at present.»fln"viev

’of the»new A T.D. mandate, this is of particular signi»ncsncerwhen

considering development schemes for lands reclaimed from the tsetse fly;

: Tsetse Fly Eradication and the Food Crisi

Jr B Sn s id S iy o
i N -s

The issue of food is central to the debate over whether to invest

‘ BN r PR
; _‘.,-A“.‘v;‘._,' ,_.,; i i ,"1!;,,:7,»51\ .,,k s '~r B . )’;

ln tsetse land reclamation projects.; A basic egreement underlies the

v t_«,...-‘.,x ._,,. Lk

entire debate. sustained increases in production can be achieved only

,‘.‘(n_@‘,-'f- m,t'! ~‘;r,n“;; i

:through intensification, and not" through mere expansion of the area 1*?3.

1_7(1»" i1f

S
, At

§underAcultivation.v As the United Nations Study on the Future of the

lworld Economy (1976) noted,i;

u.



the major thrusx of food supply in the developing
regions will have to come from and increase in
their own agricultural output (however) even after
mobilizing available excess arable land resources,
the land productivity (including crop ylelds and
cattle productivity) (will) have to be increased
by at least three fold...if the five percent annamal
target is to be raalized, (6, p., 1)

 §Ifgis in this regard that "it has to be asked whether tsetse

wgféélamﬁﬁion'is the best or the only solution to the problem,"

nvestment in tsetse fly eradication and

gi;%éﬂfpiajétibfﬂ§§é as large an impact on'the food crisis as =

i

g R s Y ‘ . I A R
: Proponents of tsetse fly eradication’ argue that investment -
O Sy E e R o

~land reclamation is more cost effective than iﬁvestgeﬁtﬁiﬁ\:
;41;53471°¢0ﬁpi;d'éréas. Economically, the problem is that,

the land in zones where the more serious income
problems are found are, from the standpoint of
natural fertility and land use potential,
generally marginal. The only way to prevent
disaster in some areas is through extensive
conservation and dramatically altered resource
management techniques... Modifying the land use
system will require inputs in private and public
management which in the least advantaged and most
fragile or damaged areas may not be justified by
short-term economic or financial returns,
especially if the capacity of the host governmen
to deliver a coordinated program to the field is
low. (1, p. 24)

:jhé"fly lands, on the other hand, promise a far better return
in?theit report "Utilization of Grazing Areas in Sahelian

‘Cddntries of Africa: An Analysis of Development Costs and Impacts’



for Alternative Systems of Utilization," Arnold Moeller and
Frank Abercrombie conclude,
development inputs into the higher rainfall zones
(unutilized but tsetse infested) have a clear
advantage over equal inputs into the low and
intermediate zones. This is true whether manage~-
ment systems utilize development in the high
rainfall zone only or in some combination in
one or both of the other zonmes. (46, p. 11)
'According to their figures®* the ccst per animal unit of -clearing
' the fly belt might be as little is one fifth to one eighth those of
clearing the low and intermediute rainfall zones. These figures,
"however, apply only to tsets: eradication.ww
Besides costs, there a'e other advantages.i As Mbeller points

out in his paper "Tsetse T.and Utilization - An Overview," e

"Much of the area is highly eusceptible to planned development and

controlled utilization in a manner beneficial‘tO»ovetall production

not possible on Jand now heavily occupied. and_often under question-“”

able utiiization." (45, p. 5)

*Moeller and Abercrombie figure tsecse peit carrying capacity at

four hectares per AU for year around grazing and three hectares

per AU for dry season gra:ing only. For the intermediate zone they
calculate fifteen hectares per AU, and four hectares per AU for wet
season grazing of four months in the low rainfall zone. The cost of
clearing a hectare they figure to be $7.61 for the fly belt, $3.30 for
the intermediate zone and $3.56 for the Sahel. This gives clearing
costs per AU < $33.44 in che fly belt, $79.50 in the intermediate
zone and $14.24 in the Sahel for the wet season alone. (46, p. 8)
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The actual tsetse fly control projects under contemplation vary
in aize from quite small to very large and contain a variety of

proposed uses: for the cleared 1ands. At the small end of the scale

are .a. number of special projects not intended to change thevland

use patterns of an area radically, but rather to relieve particular

bottlenecks.' Such projects include, for example, the control of ﬁ“
tsetse flies along cattle marketing corridors or, the clearing of
areas for cattle rest stops along marketine routes in order to orevent
»-weisht,;.ané aniaal.;,lg.s‘.s
-.Mostvdevelopment schemes proposed for the‘lands‘freed of’theﬂﬁl??:

_tsetse. fly form 8. part of still larger plans for the transformation of
the regional livestock:industry through stratification of production gf
by climatic zone.a The primary aim of all such projects will be the
transformation from traditional subsistence, dairy herd livestockingv
to modern,tbeef production, for, as the "Mali Livestock Desigh Study" f'
notes,,PThe traditional system of migratory cattle production is |
rapidly reaching its yield limit, while demand for meat is growing

at a rapid rate, with the prospect that prices will rise in the future.“

(l‘t P' 2)

;;Since the semi-arid zones have 1itt1e potential for anything

but'extensive livestock grazing,:it is proposed that they:be used as!

/jbrmeding grounds.: Herd productivity will be:i‘proved '



http:number.of

(SR

heresthe forage is both more abundant and ‘more’ nutritious,

fattenin‘:operations will be established to bring to market veight

'immatures and culled cows from the Sahelian herds. Such a system

promises to reduce the time required to get an animal to market.

fincrease“the number of animals slaughtered and improve: csrcass weight\

Opponents of tsetse fly eradication projects believe that -

*\;,«’

investment:in reclsmation chemes intended for gsazing to be a

misallocation of funds, iince it fails to address directly the needs

of the“victims of the food crisis, the very poor. Among the' prime

contributing to Africa s "low productivity both absolute

and'relative to the rest of the world" hss been lack of attention

f(l, p. 7) It is here. however,

that the African;food crisis exists'and:here that land use patterns

o The easiest and environmentally safest’ develop-'

% Nor.isiit likely, given political and institutional,‘imitations,g,sa

‘that revenues generated by such operations would be reinvested in the

f subsistence sector. Moreover aiattatification‘ofnproduccion oy: S

limatic zone would institutionalize{*hf”poverty'of’th"primary e

f{producer in the low rainfa11~zones 8 ncevthe rea profits of

_fuld be earned‘by the by



(3 is argued that even”‘n the' short-term thé' returr

'invesbment in intensification of land‘use in:occupied re

’higher, particulsrly for the very poor, than are those for the

expansion of agricultural lands.: In terms of increasing“the pro-_

;ductivity of peasant farmers”andvpoor herders, there isl reat:

;potential fos improvement of yields and land use throughvwate

'ma gement, training in husbandry and agricultural techniques’
5provision of fertilizer, improved seeds and simple technology
applied and basic research and other agricultural intensification

?methods. None ‘of “these’ requires ‘the high overhead of tsetse ol

lcontrol nor- carries the risks associated with opening new landsﬁa

for exploitation. ’ ‘ _ %i%&,ﬁvﬁpﬂ”‘

’ dication also dispute the contentiongp:

Opponentskof tsetse

that tsetse fly eradication is an appropriate tool for improving;‘

\i-&

protein availability. Jahnke puts the problem neatly.;tqai

A number of authors see the main problem of
‘tsetse infestation in the fact that it’ prevents
the. keeping of cattle and thus the production of
urgently needed protein. It is erroneous, e
however, to cencldde that tsetse and trypano-
somiasis control are suitable measures to relieve
a protein deficiency. If a protein deficiency
exists, it exists among the poorer sections of *
the population. It is therefore necessary to
find cheap sources of protein. Beef and milk
produced in outlying areas after expensive

tsetse control or under expensive drug J
protection are likely to be the most expensive -
sources of.protein in any country. It is- R
unrealistic to assume that the poor population
groups benefit from this expensive program except
the pastoral producers who enjoy a luxury
consumption of protein anyway. It is therefore
strongly. recommended to discard the protein argu-
ment in the development of a tsetse and trypano-i
somiasis strategy. (38, P m :



direct investment $in efforts to improve ;heir capacity to use t:he




; Under certain conditions the use. of prophylactic and curativeg SR

dru' treatments is an 'mportant alternative to fly eradication

grazing. Such control gives governments a: powerful tool for limitingijl
livestock numbers and movements, at tool ‘they relinquish with blanket }_QL
eradication,a policy -of » injection on- demand, or: any other indis-;;"

criminant circumvention of the trypanosomiasis constraint.,

Game ranching promises to be‘a feasible and environmentally ;g‘f”““

safe means of bringing wild portions of the fly belt into’production,i}i7

Its proponents argue that« it :!s superior to cattle ranching sfor a number

of;reasons. They claim that At will be cheaper, since it requiresgf;‘ﬁ”a
neither tsetse c°“tr°1 nor any - other major capital expenditures

apart from limited infrastructure development.» It will also not ST

result in any harm .to..the: environment, it will in effect Protect“a’ ‘

wildlife where a cattle ranch woulpudisplace it‘and “““ unlike cattle;

which.graze selectively, mixed game herdslconsume the whole spec ri

of,available foraoes, hence maintaining their balance.;u,;75*5?*’

a



acattle are better adapted for thekwetter areas of the fly belt

than thefnorthern Zebu and show a“greater resistance to other
fly belt diseases such as streptothiicosis and those borne by ticks.
(16 p. 3) Raised under medium“management on lands with carrying

AR L :
capacities of 2—4 hﬂctares per AU, herds of trypano-tolerant W

fcattle ‘can’ reac -a;707 calf drop ( 5-82 calf mortality) x‘They

can produci;SOO 1b._grass fattened steers in two to two and a half

years and achieve a 15% take-of' rate.f.This is roughly equivalent

: 43 p. 4)“’N,Dama also shows greatépotential as

;iavwork animsl., Aswfar as the widespread use of’trypano-tolerant

,cattle is concerned,gvowever, it must be borne in mind that without

.....

édresourceﬁdegradatiOnirollowingftsetse fly eradication, the use of

this“alternative to fly clearance will be an expensive one.usvh
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“Conclusion

'livelihoods of millions of people are being weighed against pos;_-

‘risks to the land's capacity to sustain their children.» As with allv

x , \'.{ o

development issues there is an air of crisis about this one, but

B ' . gw.‘?‘: P

the time element is not the crucial one. Crisis management merely

'begets more crisis. The African environment can hardly bear another.f
A number of authors suggest checklists against which to -.Vi"
measure proposed tsetse eradication.projects.' ALl rncognize the

o

nccd for the lands now infested with tsetse, but all’ urge caution

G D

in ma

S

"g;the decision to attempt opening the lands.' Hans Jahnke s,'

checklisticonsists of four questions. ‘ s

lS“VWhat are the costs of different control methods and what .
geoare. the benefits to be. achieved for the country as a SEE
whole?

\2)1?How can the economic desirability of control schemes be
. yi-increased by: lowering the.costs or raising the benefits
- of tsetse or trypanosomiasis control?

3) 'Are there more profitable investment opportunities for

4., 8CATCe public funds . than .tsetse, and trypanosomiasis
control’ ‘ ’ :

.
i wrtn : - . o

'454 How does tsetse and trypanosomiasis control fit into a
;eneral agricultural -development .policy?. (38, p..15) .



John Ford calls for efficient control' by which he”means

/A.A_

'controlﬁthat 1) keeps the disease at a tolerable 1eve1 in relation

,to the competence of medical and veterinary services and at the same

FEC S it ,~". ;_'}:,. .

‘time does not impede the economic process of the societies affected

M ir,.)‘ ‘L‘.‘n

and 2) ensures that the beneficial effects of trypanosomiasis in

'maintaining the ecological balance between the natural resources of

:thehcontinent andﬂthe energy expenditure of its inhabitants are

. ). n

Lretainedfuntil they can beyreplaced by newvsocial andfeconomic

’peapie;"'_ (27, p.. sso)

: ly eradication comes down
- : \ KR
L

R

‘concerning tsetse fly eradication.




.*fl)ﬁﬂﬁEnvironment

fWhat‘are the potential risks#to"the;eﬁvironment&oiieradication’

From the eradication method’;
7 From human activities’ :
| From domestic animals?;n
;ﬁhat will eradication mean iu. wiiuLires,
'What are the risks to the environment of occupieu areas if

c eradication is not carried out?

Does sufficient information ‘€x15C:.C0 make :these ; judgements]

_2) Technical Wi dn

i:xﬁu aIt is technically unfeasible to;achieve.the same.ends in -

already occupied areas? '

Are control technologiee advanced -enough .to. limit primarv '

Does the technical capacityaexisc €O, pian and execute environ-’

mentally sound land use schemes in cleared areas?

J::u. <o unl:rlgs

‘"to‘carry on“the work’ If not, can they be trained in time7_?

1"*5 DoeS'sufficient data about the environment exist to plan

ydesign projects:for them?

,Will:it be possible to enforce’ control measureSt

4



Will the’returns of the project be sufficient to justify major
tsideaassistance?
3 Are planners capanle or controxllng pr1ce, 'tax’and.investment

i?policies in order to encourage development in new’ lands?

fr--'5')'_ Politieal

:'Does the*government ‘havethe’capacity:to‘manage ‘eradication.

projects?

fBureaucratically?

Administratively?

Doee}it hav”ethe ‘trained: personnel!

>  ’ Does it app:eciate thefenvironmental issue .

To wha fend does the&government intend to;use,thegnew 1ands7w
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Summary Conclusions R

’iH«Tsatae f]y ”adication projects muat be‘part oféaybroader»

R '-;:1:;‘ ‘: FRe)
:

Loy ;-;;'PE"?S"“)'.‘!: R

;ﬁ)j:Tsetsekcontrol projects must be tailored for apecific areasg[
;;For various reasona many areas of the fly belt do not merit |

. Sl £ Dty P
eradication. . ,

ig)ﬁiFor an. eradication project to succeed, a land uae scheme for thei'

ﬁéentire area must be ready to be put in place immediately. ﬁ

JésuwThe maintenance ‘of fly barrier zones  around. control areas must

lbe guaranteed until habitat modification and game displacement

S ¢ have rendered them unacceptable to tsetse fly. Fai””re to do

Lso will result in reinfestatio followed by an epizootic_ nd

possibly an epidemic of trypanoaomiaaia.

VUSSR e et

5) Other diaeaaea in tsetse eradication areas besides trypanoao-‘*

miaais must be controlled as well to avoid risk to settlera’anc

their animala._in;

,6) ?Tsetse fly eradication will not relieve populjtion pressure in,“ 4

iﬁaSahel or comparable areas of East Africa;, The'likely‘beneficiaries

will be the residents of tbﬂ F1e hate

47
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: ifiplace in these areasdor the land resource will be lost. e

ill)'"Unless development schemes™ onjlands reclaimed from the tsetse fly

v.~-can manage the.trans ormation?o uthe traditional-farmers and

h'wfjherders who settle the{newhlandss environmental destruction Will

ﬁiZ)fUDeVEIOPNEHt planners should consider the possible, long—term

"’oimpacts on traditional societies of changes which upset existing

?distributions of social and political power and weatlt:h.,‘i,g'f?T-V‘»'t

48"



,y!3)?”AfiiEQ@}éOVernEEHts‘are not yet prepared to manage integrated

develbphent schemes for new lands. They lack the personmel,

the bureaucratic capability and in many cases the will to follow

up tsetse eradication with programs capable of protecting new

lands resoutces,_ o

14)7 The likely beneficiaries of post-eradication investment are

; large scale commetcial agriculture and cattle ranching. This

willvhave little‘impact on the source of the problem, the

. sonsideration should be given to such options as. fouriem,
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' Project, Tanga, Tanzania,. "The Tsetse Research Project--

Sahel, Major Findings and Programs." April 1976.
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v APPENDIX A

‘Reviev of wOrk Underway at Other Organizations,
Concerning ‘the Implications of Tsetsé Flv. Eradication

v'Introduction .

B A.‘.D; is noc atome 1in its concern for thf future of tt o

.‘._

Lnow held 'in escrow' by the tsetse fly. The Ford and Rockefeller

‘Foundations, the Rockefeller Brothers Fund and the United Nations

Development and Environmental Programs have all committed resources
to the study of the implications of the eradication of either the j7;

'tsetse fly or similar issues. UNDP in conjunction with FAO and WHO

pie

has recently launched a study of the technical economic and~environ-

.¢ £
AL

mental aspects of tsetse control This fall or early next year the

ARockefeller Foundation, with ILCA and ILRAD will sponsor a

:conference on the implication of the discovery of a trypanosomiasis
‘vaccine. Both the Ford and Rockefeller Brothers Fund are sponsdring
Jresearch on alternatives to new lands development and the Fund is also

'training wildlife managers and environmentalists.

- A1though the special concerns of their oganizations led thé

FI
Az,-s .

people interviewed to stress different points, all agreed that African
governments do not yet possess the capacity to undertake major Esetse f
eradication programs successfully.‘ From the technical point of view,

B e ‘l

African governments lack the trained environmentalists, range managers,‘

rural sociologists and other personnel to design and implement

environmentally sound Drofects in reelafmdd adaas s aiiiaalei


http:Erdicsti.nn

sthe economists, planners and trained administrators necessary to

orient development in cleared areas toward the noorent Rectars nF ‘tha

population.:

A seconu wa jus puLuL oz agreement was tnat at the present

i ;uu,w,_._ el r‘«,. e REEDN n ; :{,1 A y.gf

timelthe technical and sociological expertise does not exist to

undertake successfully the massive interventions which would be

s ptnt

called"for if the fly lands ‘are opened by eradication or other

H

All felt that considerable research on subjects ranging from

v

means‘

anthropology to soil science is needed before it will be possible

]
S S ¥ P [
LI

to implement environmentally sound projects. From their point
G \ ,g,, H ‘n:v.__‘ . .

of view a necessary corollary of all tsetse fly research should

bc further intensive study of alternatives to opening the fly

: 'n:;'; .;

belt, particularly methods of intensifving land use and increanino

a,,,;

land yields.' }

Rockefeller Bro e I TS m e e ) A A UBA @I AQOULLGLE LUL

International Programs ‘ ig;:ﬁn SRE R

:gThe Rockefeller Brothers Fund is not at present involved in
tsetse fly control nor is it contemplating any future involvement.
In general the Fund considers tsetse fly eradication too environ--

mentally risky to be undertaken now and feels that there exist

Az .



-important alternatives with greater potential returns, particularly

. r ral poor. It is, however d.eply intehested in many of o

ﬁthemissues related to“tsetse eradication.%jThe‘Fund's International

) “am for Developing Countries 1s focused on improving the quality
70f life of the poorest populations, primarily through projects aimed
at increasing food production and incomes in rural areas. The Fund'
lwork in developing countries has two themes, environmental management
‘to increase and sustain food yields and diversification of employ- 57
ment opportunity. | =
As far as tsetse’ fly eradication is concerned the Fund feels-
that for ‘the time’ being African governments possess neither the S
awareness ‘of environmental issues ‘nor the ‘trained personnel necessary
tu des.gn, implement or follow up on' the complex ‘schemes needed to
develop “the cleared fly belt without ‘risking its destruction. In«
Ndrdér:to help African‘governments deVelop”their capacity"to under-'
take environmentally sound development, the Fund is deeply involved
in ‘the traininniof wildlife specialists at the’ Wildlife Training |
Center in Botswanna and ‘the School' for the" Training ‘of’ Wildlife Specialists{
in” Cameroon. WETAN s AT el e e B ey
SR The Fund is aiso interested in’ alternatives to’ tsetse fly |
eradication for ‘the development of the" fly belt. It is currently

involved in the planning of the Nazinga Game Ranch Project in Upper

‘ and supports the research of the African Wildlife Leadership

Foundation, Inc. of Washington, D C. The Nazinga Game Ranch project

will involve the management and controlled culling with local hunters

of a game herd specifically to supply a local market with a noted

A3



preference'forvgame meat, The Fundwbelieves~that the project
Ishould prove far less expensive than an FED sponsored commercial
ranch An the same. area. Moreover, the environmental risks of
kthe project are far less and the local impact far greater than ;1

those for the FED scheme. .;g;f.gkf

Ford Foundation., Joseph V“‘Remenyi,§Assistant Program Officer,

Office of the Vic _esident, International Division S

The Ford Foundation doeslnot contemplate any involvement in

tsetse fly eradication,' The'Foundation considers the risk of

resource degradation and wildlife destructionnas well as the costs.

both economic and social, so high that the eradication of the tsetse
even from limited areas cannot be justified.: It feels that African
governments lack both the capacity and the interest in environmental
issues necessary to make such projects succeed * Ford prefers to
fund environmentally safe projects involving, for instance, soil
fertility, agronomic practices, water management and such research
as is being carried out now by IITA in Mali and the Ken A Grains |
and Lugumes Project.; Moreover, the Foundation has little interest

in livestock projects in general the prime beneficisries of tsetse

*The Ford Foundation,: for example, recently decided” against an ,
environmental training center in Nigeria because it felt government
interest was too low to’ sustain the project after initial outside
funding and because it appeared that graduates of the school would
have little or no impact on policy decisions.

A4



control efforts, since the’ potential for agricultural intenoification
o },-
is Ho high and the potential for an effective livestock*policy so

low.i Like the Rockefeller Brothers Fund, the Ford Foundation is

concerned about the impact of tsetse eradication on wildlife.-j;:f

The United Nations and particularly FAO are’ very interested in

the possibility of eradicating ‘the'tsetse fly throughout Africa,,vfl
they are also concerned about the poasible impacts of such widespread N
eradication.] Dr. Finelle, FAO's tsetse fly expert, has declared St
tsetse fly eradication a major weapon “in the struggle for food S
self—sufficiency in Africa. The' FAO séems 'to’ be seriously considering}
undertaking at least part of the two billion dollar, forty year :‘
effort they estimate it will require to completely eradicate the fly.i
The Technical Advisory Division, however, has. expressed concern that

i

if massive clearing takes place, "there is a danger that these areas

will suffer from overgrazing and erosion in 4 manner which has already7




ifour=year and four month study. entitled Animal Trxpanosomiasis

gCOntrol' Economic Assessment and Agplied Research on Glossina
QControl in the Dgy Savanna Zones (RAF-75/001) A copy of the ,f

iabstract for this study is appended to this report.~

GUEET b S Eay
.‘ﬁ-r,,r‘v,r..* L

As fsr as tsetse control is concerned, UNDP has two interet-_,:

fdevelopment of tsetse specific control measuresfand the design and ;

'safeguarding of land use schemes for cleared sreas., SIRM and
QULV spraying notwithstanding, the Technical Advisory Division y‘
gconsiders the primary impacts of large scale eradication still

gunacceptebly high.ﬁ UNDP also worries that the 1and use schemes

_to have a%major, positive long-term effect on the poorest sectors

gof the population of target areas and to guard sufficiently

;against the destruction of the environment.

I S U 5 i e
EREEIARE S N U £ A E I PO I

@*UNDP 8 last experience with tsetse fly eradication was not success-
“ful and as a result it is hesitant to become involved in others.

..In 1965 UNDP funded the spraying of a large valley in Luo country,
Western Kenya. A land use scheme for the cleared area was insisted

.on, but never materialized. The project was assoclated with Luo
“politician Tom Mboya from the start and when he was assassinated

. shortly after the project's completion funds for maintaining the

" barrier zone and for development within the control area dried up.
MThe area was quickly reinfested and all the cattle died.
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Distr.

GTHERAL |
DP/FROJECTS/1181
(RAF/7S/001)

27 August 1976
ORIGIIAL ENGLISH

AdeOth CF LARGE-SCALE UJTP ASSISTANCE TO.A FROJECT OF THE GOVERNIMERTS

OF BYi!'1R, BOTSVANA, BUPLEDY, CRIIRAL AFRICAN REFULLIC, CHAD, CGRGO,
"UATOPIGL GUILFA, ETHIOPIA, CABOR, GALBIA, CHANA, GU;N“Q CUIknA-BI°SAU

1VeHY COAST, KLHYA LIPERIA MA!QNI MALI, POuﬁHBIQU“ NICER NIGPRIA, :

REPANDA,  SEEGAL,. SIERRR LDONE SOHALIA SUDAN T0GO, UGANDA, UNITED RNPUBLIC

OF CA]FROON UNITED .REPUBLIC OP T%JVAHIA UPPLR VOLTA ZAIRE AND Z4MBTA

Project title and nunber: Animal Tryvanosomiasis Control: Econonmic
‘ . Assessrent n and “vplled Research on
Glossina Ceatrol in the bry Savannah Zonﬂs

, (RAF/75/001).
Excéutintihzeucyﬁ: Food and Agriculture Organlzat1on of the
L e 1 United Netions (F40)
Go»e-urant cn-wpevatlng °cenc;§v v Ministries of_ﬁgrlcu;puré;
Daté of appvﬂvnl SRR July 1975.
' tnrt~ng dntc for prodect ope:aulons' l“Septembcr 19151/
vt1on' - »; T ES A : vaur years and fbur 40nths—
,stzvuted \alue of ‘the Governrent B
inputs erpre..sed in US dollars: = ! ‘,$1 096 000 (m kmd)
Cstinnted URDP - add1t10nal contribution: L 810 5!43 500

Source of UiDP finencing: . = Indicative Planning Figure (IPF)

[

e 5 Background

1. Afrnran anlmal trypanoso::asxs, a dl’P°se borne by the tsetse fly (Glossina)
occu*s in lropicel Africa over. an exten81on of about 10 mnllaon sQuare k1lometres.
It 15 one of the chief causes of the undercyploztatlon of - hydro-pastoral resources
of this r(Lwon and & najor llnltlrg factor to rural developrent in general ond
enir~? | ,uact1on in paruxculer 1n a’ large number of Africen countries.

2, . Teetce 1“~o" are olsc - uhe Vgctors of nuran t“ynannromle sis (s’eenlng s:clness)
d udJU' problem for hwsan heclth in trop:oal Africa. In some uountrlcs, sleeving-

sickners Lcntﬂnueﬂ to be a potent:allv :erloun provlen with the threst of an o
cpzd~W1c HL\uuulﬁn. Thn cont*ol of the t-~tsc f}y,uould censegquently not only have

v o -——.‘-—- B e

1/ Excludzng a?preparatory m1sszon 1n be 1975 A'j{ '°?.if [.;,‘J‘5-’7 oA




wn uco“onlca]]y bc.cf:c:al effectiso fnrius enimal prodanction is coneerned, but:
\”hu] 150, ro«ucc theorcurvtuceof sloe.nnﬂ'szclnﬂss and le sen hunan dcath nnd
suixullug’  : s - - RN S,

1., 1t isc estiuntcd t b, i trypﬂnoscm1arrs ‘were brou;ht- unger: control“'tbe, e
Africen Continent could carrv a supelenentary cattle. populatlon of about 120 mlll:on
wlth a fwoeuctxon of 1,500,000 tons of :i:2at per year, representing a value of &t '
1cust US$750 :2idlion. Large ereas unexvloited st present would Lecome open for * .
eutile rroduction, and provide fecd for cnlarged herds es well as produce ruod for~

hwiun conzwaption, Above £11, it would y.ogres31ve1y en &ole the people of these
arnne to attain hirher levels of prosp=11ty'end well-ﬁalvg. ‘

’II The project

4,77 The general long-renge obicctlve of the proaect is. to ccnurlLute to the
elirrinetion of aniral trypanoscmiasis.as en ‘obsticle to the: soclo—eccnomzc .
develorient of tropical Africa. It will also contr1bute to the’control of human
slecping sickness.

5. . The imncdiate ovbjectives or the Troject are to: in the 1ield of the econonie
wssesaent of aniuel trypenosc: asis end its control (a) Assess the economic inpect
of aniral trypanosoriasis, taking into account the direct losses (rortslity,
norbidity, cost of control) and the indivect losses (consequences on humen heelth
and coaacny); (b) Tstimete the cost of the methods of taetse Ty and disecese ecatrol
both evriilable et precocnt and still exzeriventalend notential; and (c) Evaluete
the loug-tern reswits of previous ecticns znd advise on the implerenteticon of each
pethod,  Tond use efter clesring of the disease will Ve inenluded as part of the
sarvej. In the field of Glossina conircl assist in develovwng a suitable tsctse
ontrol 1c1hﬂd010ny apulﬁcaolu to dry szvannah species of socio-econonie imro: ‘tance,
shch es Glossing orsitans, G. swosorsitens, and G, p2llidimes. The main target
in to guarentee the safe and effective human settlercat and agricultural devalocpment
‘of the dry savennuh zones through the control of tsetse {lies Ly epplication of
biodepred:ztle insecticides (kith epple sefcety mergin for ian and domestic an;maYS)
Houever, any cconomically pro orrising control methodology will be inves 1gated.

6. The expenditure components of the UJIDP contridbution are as follows.

Previously Present ' Tbtal
_approved B approval __pproved

Txpcrts and admznlstratlve support"

" persennel and’ mlss1on costs ‘ff”168 705 000.‘” 'f5717 000
' Subcontiracts’ o ' 2h8 000 7 'oLg 000
Truining 82 Qoo " 82 000

' -“qni,‘v-.-..: 203 500 243 500

.13:0LlanCuus o --330 000

: 1 620 5c9

1. Cf the totu] anountf'(' ,
hf.-_, ondthe curiont ! IPF period.
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UNITED NATIONS

Press Section ' .
Office of Public Information /V fl'z/ .
United Nations, N.Y, . '
(F’CR USE OF INFORMATION MEDIA — NOT AN OFFICIAL RECORD)

Prees Release FAO/2553
20 January 1975 ‘

| FAO AGREES ON JOINT PROGRAMME TO PATTLE TSETSE FLY IN AFRICA

~ (The Tolloving 1s reproduced as received from FAO, Rome,)

A new Joint programme to battle the tsetse fly in Africa and tick-porne
diseases of livestock in many parts of the world has been agreed on by the
Food and Agriculture Organization (FAO) and private industry.

The campaign against the tsetse, announced in Rome today by the FAO,
represents part of the follow-up to the United Nationg' World Food Conference,
held in November. The Conference called for the launching of a long-term
programme for the control of tsetse-borne African animal trypanosomiasis "as
a matter of urgency”, The disease also strikes at humans and 1s commonly
called gleeping sickness,

A successful campaign could meke more than T million square kilometres of
tropical Africa fit for cattle production, the FAO estimates, The zone,
which includes part of all tropical African countries, could carry an S
~ additional 120 million head of cattle, producing 1.5 million tons of meat per .
year representing a value of at least $750 million. R

: The animals could browse on rangeland ingtead of consuming costly reed-\
grains, )

A campalgn in Nigeria offers evidence that the tsetse fly can be controlle
According to Dr, Pierre Finelle, a specialist in the FAO's Animal Production
and Health Division, 150,000 square kilcmetreg — equivalent to more than one-
third of Italy — have been recovered for agricultural purposes.

.The Animal Production and Health Division plans to budget $700,000 1in seed
money for the drive against trypanosomiasis. The FAO estinates that more than
$2,000 million from all sources would be needed over a period of 40 years to
clear the T-million square kilometres zone, : :

Representatives of 15 firmsg specializing in pesticide compounds and
veterinary drugs met in Rome on Friday, 17 January, to form a task force with
speclalists from the FAO's Industry Co-operative Programme and the Animal
Production and Health Division, The task force noted that diseases borne by
ticks account for extensive lfvestock losses in Africa, South America, Asia
and Australia, A complicating problem isg that many ticks have developed
resistance to pesticides, and the FAO proposed the establishment of a global
reslstance-monitoring programme.

Elected Co~Chafrmen of the task force -icre Dr, Fritz Bauer of Hoechst .,
Federal Republic of Germany, amd Dr, R,B. Gxifrfiths, Chief of the FAO'S Animal

W B4 & . 2



‘Rockefeller Foundation: 'John Pino, Director for Agricultural:

fe rly next year.; Rockefeller feels that there is serious need for

%two relatedaefforts in this regard, the intensificstion of research
?onthe lands of the fly belt to mske possible environmentally sound
7use and a. major effort on the part of all concerned to design truel

}long-term development programs for the new lands to avoid the

r:reoccurrence of the problems now faced in occupied area. like the

Nt ' L
,Fother major organizstions involved in the issue of tsetse fly
.feradication, the Rockefeller Foundation is interested in protecting

fithe'environment s productivity. However, contrary to the others,
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' APPENDIX C

[n The Role of Trypanosomes in African Ecologx, John

Ford documents the disruption and reestablishment of the

gnan;tsetsenflyﬁbalanceﬁingdetailffor;a‘number,of areas. One

i

"of thé most Eééiiiﬁg‘éxaﬁiiea"is'ihat”of*SEkhmaiand,’Tanzania.

1) Severe reduction of the human population
began soon; after 1890. and continued until about.
1920.° The evidence is abundant but not quantita-
tive.

2) In 1891 and the next few years the domestic

cattle population was almost completely exterminated
by rinderpest. Buffaloes in the bush around Sukumaland
were wiped out and probably other species including. _
the Snidae dand some antelopes were nearly exterminated.

3) As a consequence of (2) there was a recession of
tsetse from the borders of the settled country, but
recovery of the animal hosts was rapid and by 1913
the flies were spreading again and now invaded the
country, denuded of much of its human population, (1)
above, which had previouslybeen tsetse-free.

4) An outbreak of Rhodesian sleeping sickness in the
Maswa district probably began in 1918 and reached a
peak in 1925, It was controlled by evacvation of
people and this, in turn, accelerated ‘the spredd of
G.swynmertoni. .

5) The greatest spread of Glossina was in Shirdyanga
in the south of Sukumaland from an area of bush with
abundant wild animals,,the "Nindo jungle", that had
been extant at least since 1858. This area was part
of a Grenzwildnis between the southern Sukuma dnd the
northern Syamwezi.

6) Between 1923 and 1930 organized bush clearing halted
the spread of tsetse in this area and. the remaifiing

bush was preserved for experlmental purposes by the
Tanganyika government Tsetse Research Departmernt.

7) The cattle population of Sukumaland probably
continued to multiply very rapidly intil about 1925
when the. rate of increase diminished. 1In 1931 and
1932 famine plus a rinderpest epizootic brought about
a decline, but thereafter the cattle population con-
tinued to rise, though increase again was halted by
famine in 1942 and, very severely, in. 1949.



8) The human population ceased to decline in
the 1920's and may have been ahowing a’ true in-
‘crease by the. mid-1930's (0.8 per cant nar annum
kbetween 1934 and 1944.

}9) Until the mid-1930's, spread of tsetse fly
around Sukumaland continued but was halted in
some parte by bush clearing.

10) After about 1935 the trends were. reversed
The increase rate of the human population may
have reached 1.5 per cent per annum between
1944 and’ 1947.

'11) By 1947 the tsetse belts were receding al:
around Sukumaland, and the tsetse-free area of
cultivation steppe had increased, as compared
with 1924, by 3,000 square miles, of which only
800 could be attributed to direct entomological
attack on the tsetse.

12)' The growing human population hegan, during
the late 1930's, to reclaim bushland both. on: the
east and west of Sukumaland. 'In the south, ex-
pansion was prevented by the preservation of abouc
1,000 square miles of- ‘bush, much of " which had
earlier composed the ancient frontier ‘zone of'
Sukumaland.

13) The greater part or the excess population
moved westwards into’ Geita district,‘where the
population probably increased from about 60,000
in 1934 to 270,000 in 1957., The expansion east-
wards began later and in the south only when the
preserves of the Tsetse’ Research Department were
decontrolled.

14) In 1949, epidemic human trypanosomiasis
appeared among immigrant people in the van of the
westward movement into Geita. This was ‘easily
reduced by preventing scattered settlement and by
reduction of tsetse density »y partial bush clearing.
The medical coverage was also greatly superior to
that which it had been possible to provide iu the

10729 Aaend damda~



‘15) " ‘Apart from sleeping eicknees.kthere was
considerable evidence that, in contrast to the
situation in the 1920's, cattle trypanosomiasis

was less of a problem. In Geita, even without

drug therapy, immigrant settlers grazed their cattle
quite close to bush in which G.morsitans could be
taken. On both sides of Sukumaland cattle trypano-
somliasis was not a serious obstacle to the occupation
of bush and expulsion of the: larger wild fauna by
peasant farmers. :

16) The principle control over cattle population
density is exerted by availability of pasture.
Pasture is created by the destruction of bush by
farming. This process, however, does not proceed
rapidly enough to prevent overstocking. This leads
in turn to heavy periodical mortality from famines
and thirst in bad years. :

17) A further control over stock numbers 1is exerted

by theileriosis, a tick-borne disease that spreads
outside enzootic areas when heavy losses of cattle

by starvation lead to temporary understocking. This
causes more abundant grass growth than is usual and
hence enlarges the environment available for the growth
of tick populations. These, in turn, produce epizootic
conditions. Development of immunity in the calves of
surviving cattle assists in the build~up of the cattle
population to a level at which pasture grasses are

kept too short to support enough ticks to maintain an
epizootic." (28, p. 232-233)





