
The largest group is more heterogeneous and less easily 
generalized. From case studies however, there emerges within 
this group a fairly discrete subgroup, a group of "tryers". 
They have relatively high scores for management ability as 
well as innovativeness. However, neither rangeland condition 
score nor relative financial performance are high. These are 
generally well educated, aware individuals who are charac
terised by disparity between attitude and action - they 
mean well but do badly". There is a sense of frustration at 
the inability of the resource base to either respond in the 
desireu manner or to provide sufficient income to cater for 
debt commitments and satisfy lifestyle aspirations.

3.5 Discussion

The implications of the above findings will be addressed. In 
a subsequent chapter, relations between the various 
ecological, physical, sociological and economic factors will 
be explored

3.5.1 Sociological factors

The hypothesis being tested (H4) wa that "poor" human 
characteristics result in poor veld ma <.>•?<- lent.
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Implicic in this is the notion on which programmed extension 
campaigns are based, that better educated mature ranchers 
with high levels of motivation, having satisfied their lower 
order needs (Maslow 1970) would be more likely to implement 
"good" management strategies than "laggards".

The data indicate the following scerario. The majority of 
ranchers in the area were aware of, and had partially or 
wholly implemented the recommended veld management system. 
The overall level of managerial ability was high. The number 
of camps per herd, grazing management system and animal pro
duction system as measured in this study compared most fa
vourably with nationwide averages (de Klerk, 1986) and with 
the situation in the study area in the past (Coetzee, 1971). 
Management related variables were highly correlated with the 
amount of contact with the extension officer. The community 
in general, with the exception of the small group of subsis
tence level "laggards", would seem to have been elevated 
from "poor" levels of ability and aspiration by thu past ex
tension campaign (du Plooy, 1980). Whether further extension 
act.ivities viould be able to elevate the laggards to levels 
o  practice adoption would depend on the goals set during 
the campaign. It would probably be futile to repeat the same 
messages. The impressions gained during interviews with mem
bers of this group were that spiritual and aesthetic higher 
order needs were met by current lifestyle. It must be borne 
in mind that financial and lifestyle objective set during 
extension campaigns are invariably subjective and influenced
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by the extensicnists own milieu. This is essentially an ur
ban bourgeois world view, with visions of "second car and 
ottage-by-the-sea". The established rural rancher need not 
strive for these ideals if his neecs are totally catered for 
by current lifestyle. The idea of "pressure and response" 
may be totally inoperative in these peoples situation.

The other group identified, the" land barons," are used by 
the extension service as Ifade.r figures. This may however be 
counter-productive if the following interpretation is 
correct. As suggested, these ranchers aca capitally powerful 
■>nd are afforded the luxury of being able to indulge hig’ier 
order needs through their ranching enterprise. They enjoy 
elevated status in the community, play host to study groups 
and are praised as example by extension officers and pasture 
scientists. Feedback from "tryers but failures" however, in
dicates an amount of resentment, resentment that these "land 
Aarons" are not dependent on their ranching enteprises for a 
living and that the normal constraints experienced by others 
are not operative on this privileged group. Me Allister 
(1981) similarly warns that the farmer who operates too far 
beyond the accepted boundary of the social milieu will have 
few empathetic ties with the community, or be given much 
credence by the community.

The general level of implementation of the recommended
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strategy, notwithstanding the specific motives of the in 
dividuals involved, would lend support to the modus proce
dures of the extension service. The message is clearly 
formulated, negative forces such as an uncertain climate and 
money shortage are overcome by financial assistance for 
fencing and water provision as well as "drought relief" 
subsidies. Despite the plasticity of human behaviour, the 
ratio of extensionists to ranchers precludes the possibility 
of tailoring extension messages to each individuals cir
cumstances or psychological characteristics. What is clear, 
is that an innovation (in this case the adoption of the 
practice of controlled selective grazing by means of the 
erection of a multi camp system) will be implemented by a 
majority if the constraints are removed. Multi camp systems 
become the accepted norm in the community as a whole. But, 
the desired end result of the campaign, and, indeed, the 
cornerstone of Departmental policy, namely, "more money and 
better veld" was not achieved a^ all. Rix (1984) found that 
"optimum landuse" was largely achieved through adoption of 
improved practices among ranchers in Natal. The erection of 
multi camp systems, each with its own water supply became, 
in the perceptions of ranchers in this study area, however, 
an end in itself.

Several factors may contribute to this perception, the prime 
factor being that the risk of ranching in an uncertain en
vironment is minimised by "drought relief" in the fo.-m of 
financial assistance. (This would introduce a cautionary
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note to Young's (1980) suggestion that subsidy may be needed 
to cater for poorer ranchers lower order needs, enabling 
them to devote effort to management inputs in order to 
elevate themselves. The peculiarities of the Australian set
up compared with that in the study area would need to be 
evaluated).

The rancher questions whether time and effort spent in care
fully monitoring veld and adjusting stocking rates 
accordingly, is a beneficial exercise. Should it rain, he 
may be rewarded, should it not, he will be "bailed out" by 
drought relief. Clearly the attractive answer is not to bust 
a gut. Years of natural selection by an unpredictable en
vironment have probably selected for this attitude, which 
will survive as long as supported by artificial financial 
aid.

The inference to be drawn from the results of this study is 
that the H4 (poor human characteristics result in poor 
management) does not generally hold for the majority of 
ranchers in this study area.

The failure of the adopted practice to achieve the desired 
end result is discussed in the final section.
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4. RELATIONS BETWEEN ECOLOGICAL AND SOCIO-ECONOMIC
FACTORS MEASURED DURING THIS STUDY - CONCLUDING 
REMARKS

At the outset., this study attempted to determine why ranch
ers do what they "»o, and what effect their actions has on 
the resource. The study attempted to "holistically" analyse 
the range of ecological and socio-economic factors and their 
interrelations. The system was viewed from the level of cur
rent practice and conventional wisdom within the Department 
of Agriculture and Water Supply's pasture research and ex
tension sections. That these may be oversimplified has 
emerged during the analysis and interpretation of the data 
obtained in the current study. The propagation of a manage
ment system advocated by the pasture research section, in 
accordance with overhead Departmental policy, has gained 
general acceptance among the target group. The implementa
tion thereof (to a greater or lesser degree) has not 
achieved the predicted, desired ends of "good" veld (i.e. 
good as defined by current wisdom or convention) and greater 
financial advantage. It is suggested that the recommended 
practice is therefore incapable of acnieving the desired 
end. Tho practice, as propagated, is simplistic, idealistic 
and unsupported by either controlled experiment or general 
real-world experience. The continued propagation thereof, 
would seem to be an example of "theory tenacity", or per-
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sistcnt belief in a theory despite contrary evidence 
(T,oehle, * 987). This phenomenon is apparently not uncommon 
in disciplines where theories are in an "immature" state, as 
is the case in much of ecology (Loehle, 1987).

Whereas most recommended agricultural prartices (eg fer
tilizer application, crop husbandry, anima] husbandry, ir
rigation etc) are intensively researched and evaluated 
before being advocated, the system of controlled selective 
grazing is largely an untested notion. Untested in the 
strict sense, that replicated long-term comparative trials 
have not been conducted. The implementation of an unproven 
system should not necessarily be rejected. In fact, such a 
step is in accordance with the philosophy of adaptive 
management (Hollings, 1978; Walters and Hillborn, 1978). To 
rely on deferred action until irrefutable support for a 
given system is forthcoming is surely fatuous. There is 
however surely no justification in propagating a point of 
view dogmatically. CSG has not achieved the desired result.
It is contended that driving forces beyond the control of 
the land user largely shape the current state of the 
resource (cf O'Counor, 1985). As Westoby (1980) postulated, 
the current composition of above-ground herbaceous material 
reflects the amount and timing of recent rainfall, as well 
as available propagules. Dye (1983) and Matthews (1984) have 
demonstrated that timing and amount of rainfall interact 
with the particular phenology of different species, and thus 
influence current species composition. The grazing animal,
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other than in extreme cases, is best regarded as a "minor 
modifier" (O'Connor, 1985). The phenomena of "bush 
encroachment" and "veld degradation" with which pasture 
scientists and extensionists are preoccupied, are inter- 
pretablt ecological responses to current driving forces. The 
notion that multi camp systems employing controlled selec
tive grazing may ameliorate these (from a commercial ranch
ers viewpoint) "retrogressive" situations does not aprx.« 
well founded.

It is suggested that the savanna rancher is aware of t»iis, 
either intuitivel*. through a sub-conscious decision 
process, or explicitly, through a more formal decision 
analysis. "If I stock fewer animals, and it rains, then 
.... If I stock more animals, and it doesn't rain, ther

•I

Human behaviour, other than reflexive or frustrated 
behaviour, can generally be described as being goal orien
tated (Payr and Sulzer, 1981). En route to any goal, 
obstacles may be encountered. In the current situation, the 
obstacles to the goai of "better veld" would seem to be 
seated in the abiotic environment, and thus largely out of 
the hands of the resource manager. As such, he adapts 
realistically by modifying his goals, which then conflict 
with those of the extensionist. He becomes an expert 
stockman, devoting much input to stock selection, herd
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hygiene, provision of licks etc. The multi camp system is an 
aid to his prime objective, stock management, rather than 
veld management. The "grass farmer" as opposed to the stock 
farmer is virtually non existent apart from the status- 
seeking "land barons" (It is worth noting that only a small 
number of such individuals are regularly touted by the ex
tension service as being examples of success, Mr A of region 
Z, Mr B of region Y, not, Messrs A B C D E etc of region Z, 
Messrs H,I,J,K,L, etc of region Y.)

It is suggested that the essence of the problem is that, in 
dealing with humans (the rancher) and their dependence on 
"nature" (the resource,) one is dealing with incredibly com
plex components of a highly complex interaction. Man the 
farmer seems able to best succeed where systems are rela
tively simple, with few external variables. In the animal 
production industry dairy farming off a planted pasture 
serves as example. Well researched guidelines to pasture (eg 
Kikuyu grass) exist. Establishment, fertilization, irriga
tion and grazing practices are laid down. Should however, a 
further component, eg a legume be introduced inco the 
pasture, the situation is immediately more complex. Should a 
second animal type, eg sheep be introduced, lagement 
evolves from the "strictly scientific" to the realm of art 
or skill. How less able is man the farmer able to 
"optimally" produce off a resource such as rangeland, com
prising a vast array of "ecologically different" species, 
driven by a multitude of interacting variables, some poorly
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quantified, most largely beyond his control?

The emphasis placed on the "exactness" of science, through 
teaching of chemistry, physics, mathematics, arouses a feel
ing of inferiority, of "physics envy" among pasture 
scientists. Classical texts originate in northern temperate 
regions, and a home-grown philosophy is still developing (eg 
Tainton, 1981). Extension science locally, is similarly un
dergoing a process of development of theory (Duvel 1987).
The two components of land use strategy, research and 
extension, have, it is contended, been forceJ to over
simplify in order to "sell" their product. A rancher does 
not wish to be lectured on the dynamic, stochastic nature of 
semi-arid rangelands. Yet the extensionist is forced to for
mulate a technical message, which, through necessity, is 
simplistic.

As Smuts (1926) wrote "the hard, abrupt contours of our or
dinary conceptual systems do not apply to reality and make 
reality inexplicable, not only in the case of causation, but 
in all cases of relations between things, qualities and 
ideas". Hence, the seeming paradox that the utopian, ideal 
"experimental farm" does not flow into the neighbouring real 
world. Just as Newtonian physics was superceded by 
Einsteinian views, so should the simplistic message cur
rently propagated be replaced. The mont suitable replacement 
would seem to be adaptive manac^ment as underlying
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principle. This only if and when the artificial support sys
tem of financial aid (widely viewed as being counter 
productive) is removed, and provided that the laud user is 
sufficiently astute to implement a process of adaptive 
management.

In terms of the production of livestock from rangeland, it 
is clear that decades of grazing by domestic stock has 
resulted in changes (Tainton 1981). whether these changes 
are "degradation" or merely shifts in response to current 
driving forces is perhaps not the main issue. It is clear 
that the present status of the resource base, in savanna and 
in other biomes (karoo, grassland) militates against 
economically viable animal production, unless huge areas of 
land are available at realistic price*. Tt is thought that 
the optimistic view of African rangeland as being a bounti
ful self perpetuating producer of animals is a popular myth. 
Early travellers reported abundant game. The numbers alleged 
have, however, been questioned (eg Liversedge, 1978). 
Furthermore, early travellers, particularly the 
Voortrekkers, travelled with horse and ox. They were totally 
dependent on water, moved from water point to water point, 
and probably formed an exaggerated image of indigenous 
faunal densities. It is likely that much of the lrier, peri
odically waterless hinterland was suoject to lower game den
sities than areas around perennial water supplies. Such 
drier areas could be opportunistically exploited during 
years of higher rainfall, tcrmanent occupation with live
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stock has resulted in f innous grazing over time, however, 
despite rotational gra^jnq within a season. The response has 
been a change in composition, from the earlier "desirable" 
to the current "undesirable" (in terms of animal 
p oductiori). Indications are that reversal is not prac
ticable within the rancher's time span. The solution to the 
complex problems affecting extensive ranching is surely 
equally complex and demanding of further attention. It is 
not intended to fully address possible solutions in this 
thesis, other than to suggest that eco-technical approaches, 
in isolation, are unlikely to succeed. A combination of an 
adaptive management approach to veld management, the ending 
of drougnt relief subsidies and, where justified by 
research, the incorporation of any of the vast array of in
ternationally tried but locally neglected arid area forage 
species, may prove a useful means of achieving "good" veld 
and economic viability.



5. .cEFERENCES

ABSTRACT OF AGRICULTURAL STATISTICS, 1980. Division of 
Agricultural Marketing Research, Pretoria.

ACOCKS, J.P.H. 19 j. Veld types of South Africa. Memoirs of
tfr?. Bot-__Survey of South Africa No. 40.. Dept. Agricultural
Technical Services, S.A.

BARNES, D.L., 1982, Management strategies for the utilization 
of South African savanna. In B.J. Huntley and B.H. Walker 
(eds.), Ecology of Tropical Savannas. Springer Verlag, 
Berlin.

BECKER, P., 1967. Path of blood .. the rise and conquest of 
MzlllkazBj_founder of the Matabele nation. Penguin, London.

BEMBRiDGE, T.J., 1975. The communication and adoption of beef 
cattle production practices in the Matabeleland and Midland 
provinces of Rhodesia. D. Agric. (Inst. Agrar. ) thesis, 
University of Pretoria.

BEMBRIDGE, T.J., 1978. The need for extension research with 
special reference to a study of the beef cattle industry, s^ 

Agric. Ext. 4 : 20 - 29.

127



BLo»_K, J.R., 19/?, Foreword, National Range Conference 
Proceedings, Oklahoma 'Jlty, November 6-8 , 1975. United States 
Department of Agriculture.

BOOYSEN, P.deV., 1969. An evaluation of the fundamentals of 
grazing systems. Proc. Grassld. Soc. sth Afr. 4 : 84 - 91.

CIoLIERS, S.P., 1968. Maatskaplike en Demoqrafiese Kenmerke 
van die Platteland. Agricultural Economics Society of S.A.

OOETZEE, J.J., 1971. Die Lanaboupotensiaal van die Noordwes- 
Transvaalse Soetbosveld. Unpubl. D.Sc. Thesis, University of 
Pretoria.

COMMISSION OF ENQUIRY INTO AGRICULTURE, 1968 - 72. Second 
Report. R.P. 84/1970. Final Report R.P. 19/1972. Govt. 
Printer, Pretoria.

COMMISSION OF ENQUIRY INTO EUROPEAN POPULATION OF RURAL 
AREAS, 1959. Final report, UG-59, Govt Printer, Pretoria.

COMMISSION INTO THE ECONOMIC POSITION OF THE FARMER AND 
GENERAL AGRICULTURAL FINANCE, 1979. ("Jacobs" Commission). 
Govt. Printer, Pretoria. 1979.

COMMITTEE ON PASTURES, 1981. Final report.. Department of 
Agriculture, Pretoria.

128



CUMMING, D.H.M., 1982. The influence of large herbivores on
savanna structure in Africa. In B.J. Huntley and B.H. Walker,
(eds*)* Ecology of Tropical Savannas. Springer Verlag, 
Berlin.

DANCKWERTS, J.E. AND KING, P.G., 1984. Conservative stocking 
or maximum profit : A grazing management dilemma. Prou. 
Grassld. Soc. sth. Afr. 1 : 4 , 25-28.

DE KLERK, C.H., 1986. 'n Ondersoek na faktore wat in die weg 
staan van die aanvaarding van aanbevole veldbeheerpraktyke. 
Verslag, S.A. Instituut van Landbouvoorligting, Universiteit 
van Pretoria.

DEPARTMENT COMMITTEE FOR THE CONTROL OF VELD DETERIORATION IN 
THE KAROO AND ADJOINING AREAS, 1980. Final report, Depart
ment of Agriculture, Pretoria.

DONALDSON, C.H. AND ROOTMAN, G.T., 1983. Continuous grazing 
and fixed seasonal rotational grazing systems. Report 
T5411/41/1/1, Department of Agriculture, Pretoria.

DROUGHT INVESTIGATION COMMISSION, 1923. Final report, UG 49 
1923, Govt Printer, Cape Town.

DU PLOOY, G.J.G., 1975. Ken u veld : evaluasie van 'n 
kommunikaaieprogram. S.A. Tvdskr. Landbonvnnri. 4 : 4 , 9 _ 
13.

129



I

DU PLOOY, G.J.G., 1977. Sukses in Landbouvoorligting - 'n 
gevallestudie. S. A. Tydskr. Landbouvoorl. 6 : 6 , 42 - 49.

DU PLOOY, G.J.G., 1980. Evaluation of communication tech
niques in programmed extension work. M Inst. Agrar. thesis, 
University of Pretoria.

DUVEL, G.H., 1970. Die rcl van persepsie by die toepassing 
van weiveldbeheerstelsels. M. Agric (Inst. Agrar.) tesis, 
Universiteit van Pretoria.

DUVEL G.H., 1975. Die bemiddelende funksie van persepsie in 
innovasie - besluitneming. S.A. Tydskr. Landbouvoorl. 4 : 4, 
25 - 36.

DUVEL, G.H., 1982. Behoefte skepping en oritginning : die 
basis tot verandering. S.A. Tydskr. Landbouvoorl. 11 : 27 - 
23.

DUVEL, G.H., 1987. Situation determination : from theory to 
a practical model. S. Afr. J. Agric. Ext. 16 : 1 - 10.

DYE, P.J. 1983. 'rediction of variation in grass growth in a 
semi-arid induced grassland. Ph.D. thesis, University of 
Natal.

130



DYKFTERHUIS, E.J. , 1949. Condition and management, of ran
geland based on quantitative ecology. J. Range.— Mngmt. 2 : 
104 - 115.

GAMMON, D.M. 1978. A review of experiments comparing systems
of grazing management: on natural pastures. Proc.__ Grass Id..
Soc. Sth Afr. 13 75 - 82.

GANDAR, M.V., 1983. Firewood in KwaZulu : quantities and 
consequences. Proceedings of Conference on Energy for Under
developed Areas  4.1 - 4.15. Energy Research Unit, University 
of Cap« Town.

GROSSKOPF, J.F.W. 1932. Rural Impoverishment and Rural 
Exodus. Part 1. The Poor White Problem in South Africa. 
Economic Report, Carnegie Commission

GROSSMAN, D. AND GANDAR, M.V., 1981. Land transformation in 
South African savanna regions. Report to NPES, CSIR Pretoria,
124pp typescript.

GRUNOW, J.O., 1980. Feed and habitat preferences among some 
large herbivores on African veld. Proc. Grassld. Soc. sth. 
Afr* 15 : 23 - 27.

HARDY, M.B. AND MENTIS, M.T., 1986. Grazing dynamics in sour 
grassveld. S. Afr. J. Scl. 82 : 10, 566 - 572.

131



HAYWARD, S.A.S., 1986. Opening address, 21st Congress, 
Grasslands Society of Souchern Africa, Bloemfontein.

HEADY, H.F., 1975. Rangeiand Management. Me Graw-Hill Book 
Co, N.Y.

HILL, M.O., 1979. DECORANA - A FORTRAN Programme for 
Detrended Correspondence Analysis and Reciprocal Averaging. 
Cornell University, Ithaca, N.Y.

HOLLING, C.S. (ed), 1978. Adaptive environmental assessment 
and management. John Wiley and sons, New York.

INSXEEP, R.R., 1978. The Peopling of Southern Africa. David 
Philip, Cape Town.

IRVINE, L.O.F., 1941. The major veld types of the Northern 
Transvaal and their grazing management. D.Sc. thesis, Univer
sity of Pretoria.

"JACOBS" COMMISSION (See under "Commission")

LEWIN, K., 1951. Field theory in social science. Selected 
theoretical papers. Harper and Row, New York.

LIPTON, M. 1973. Why poor people stay poor : a study of urban 
bias in world development. A. Smith, London.

132



HAYWARD, S.A.S., 1986. Opening address, 21st Congress, 
Grasslands Society of Southern Africa, Bloemfontein.

HEADY, H.F., 1975. Rangeiand Management. Me Graw-Hill Book 
Co, N.Y.

HILL, M.O., 1979. DECORANA - A FORTRAN Programme for 
Detrended Correspondence Analysis and Reciprocal Averaging. 
Cornell University, Ithaca, N.Y.

HOLLING, C.S. (ed), 197H. Adaptive environmental assessment 
and management. John Wiley and sons, New York.

INSKEEP, R.R., 1978. The Peopling of Southern Africa. David 
Philip, Cape Town.

IRVINE, L.O.F., 1941. The major veld types of the Northern 
Transvaa' and their grazing management. D.Sc. thesis, Univer
sity of Pretoria.

"JACOBS" COMMISSION (See under "Commission")

L> *TN, K., 1951. Field theory in social science. Selected 
theoretical papers. Harper and Row, New York.

LIPTON, M. 1973. Why poor people stay poor ; a study of urban 
biaa in world development. A. Smith, London.

132



LIVERSEDGE, R. 1978. Tt was all exaggeration. Afr. Wildlife 
32 : 3, 26 - 27

LOEHLE, C. , 1 987. Hypothesis testing in ecology : 
psychological aspects and the importance of theory 
maturation. Quart. Rev. Biol. 62 : 4, 397 - 409.

LOUW, A.J., 1973. 'n Vergelykende studie tussen ononderbroke 
beweiding en vasgestelde seisoen wisselweidingstelsela op 
natuurlike veld te Towoomba-navorsingstasie. Teg. Komm. no 
114, Departem'nt van Landbou, Pretoria.

LOUW, A., 1975. Wisselings in die finansiele resultate van 
beejboerdery in die Noordwes-Transvaalse Soetbosveld. M. Sc. 
Thesis, Univ. of Pretoria.

LOUW, J., 1977. Vleisboerderv volgens die Soutpanstelsel♦ 
Departement Landbou, Transvaalstreek, Pretoria.

LUBBE, W.F. 1980. Ekstensiewe Beesboerdery Quo Vadis Sym
posium of the Animal Production Society, Pretoria, July 1980, 
Typescript.

MASLOW, A.H., 1970. Motivation and Personality (2nd ed.). 
Harper and Row, New York.

MATTHEWS, D.A., 1984. Grass dynamics in a Southern African 
grass-herbivore system. MSc thesis, University of the

133



Witwatersrand, Johannesburg.

Me ALLISTER, J., 1981. Rural Innovators : A Struggle for 
Power. In Crouch, B.R. and Chamala, S. (eds.) : Extension 
education in Rural Development. Volume 1. John Wiley and 
sons.

MENTIS, M.T., 1982. A simulation of the grazing of sour 
grassveld. Ph.D. thesis, University of Natal.

NAUDE, J.S.P., 1933. Economic investigation into livestock 
farming in Northern Transvaal. 1927-30. Govt. Printer, 
Pretoria.

NOBLE, I.R., 1986. The dynamics of range ecosystems. In Ran
geland ; A Resource Under Siege (ed. P.J. Joss, P.W. Lynch 
and O.B. Williams). Australian Academy of Science, Canberra.

NOEL, B., 1980. Survey of cattle ranching in the lowveld. 
Report, Dept. Agriculture, Transvaal Region, Pretoria.

O' CONNOR, T.G., 1985. A synthesis of field experiments con
cerning the grass layer in the savanna regions of southern 
Africa. SANSP Report 114, CSIR, Pretoria.

PAVR, G. AND SULZER, R., 1981. Landwirtschaftliche Beratung : 
Grunlagen und Methoden (Band 1). Handbuchreihe Landliche 
Entwicklung, Eschborn : Deutsche Gcsselschaft fur Technische

134



Zusammenarbei t.

« » .  1985. Some comments on pasture plant Introduction
in the RSA. Unpublished report, Department of Agriculture, 
Pretoria.

REVIL MASON, Je, 1962. Prehistory of „...... 1 Wifc_
watersrand University Press, Johannesburg.

RIX. D.M., 1984. The human factor in optimum landuse. D. 
(Inst. Agrar.) thesis, University of Pretoria.

ROGERS, E.M. AND SHOEMAKER, ,.P., 1971.

^ a a t l 2!Uu_»_cro.,-cuHurel approach. 2nd Ed., Free Press, 
New York.

*0S8, J.C., ,963. Srondfeaeerlno m  a , . , -  „ept>
Agricultural Technical Services, 11 pp.

SAVORY, C.A., ,M» .  The Sever, method or holistic
resource management. Rangelands 5 { 155 . 159.

SELECT COMMITTEE ON DROUGHTS. RAINFALL ANO SOIL EROSION 
» M .  Report S.C. 2 - 1914, Govt. Printer, Cepe To»n.

SERFONTEIN, J., ,979. Knelpunte met betrekkln, tot mense 
macerlaal w.t die berelkln, van landboumlkpunte belemmer. 
— - * Tyd?-Hf» Landbouvoorl. . 8 : 40 -51.
















































