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AGRICULTURAL TYPOLOGY 19

In principle it makes no difference what terms are applied to various con-
cepts of agricultural typology. The only problem is that they should be clearly
defined and applied in the same way by all who deal with these problems. This
calls for a certain agreement on terminology of typological studies.

Taking the results of the questionnaires as a basis it is proposed that in
both IGU official languages the term type of agriculture (type of
farming) or fype d’agriculture, being a most comprehensive one, is accepted
for the supreme notion in agricultural typology, rather that >system of agri-
culture” (or farming) or “systéme d’agriculture”, or others. It is so not only
because the majority of the answerers have expressed themselves in favour of
this term, but also because the term ’system” is usually understood as a coor-
dinated body of methods or as an orderly way of getting things done. Most of
the answerers understood it as concerning functional, i.e. organisational or
technical aspects rather than all aspects of agricultural activities. It should
be noted that even those respondents who are in favour of the term “’system”
ascribe to it usually either organizational or technical, sometimes also social,
rather than all of the aspects of agriculture.

In the light of the above remarks, despite certain traditions existing in some
countries, one should agree with those who consider that “type” and “’system”
should not be understood as synonymous; that the term type of agriculture”
is broader and if the term system of agriculture” is to be applied despite po-
ssible confusion, it should rather be used as a synthetising notion of all functional
aspects of agriculture, and understood as ’an ensemble of means and practices
aimed at the achievement of agricultural production and at maintaining soil
fertility”®, irrespectively of the social and production aspects of agriculture.
Of course, the place of agricultural types or systems in the general theory of
systems should be clarified.

Since agriculture is one of the ways by which man utilizes Nature to satisfy
his needs and in doing so he organizes and transforms space, it is obvious that
the type of agriculture, being a specific and concrete form of this utilization,
cannot be conceived irrespectively of a concrete portion of this space, i.e. of
the earth surface. Therefore, there seems to be no need to supplement the term
“type of agriculture” with any additional adjective as ’geographical® or ’terri-
torial” which could make a wrong impression that there may exist non-geogra-
phical or non-territorial types of agriculture, or that types of agriculture may
differ not in their essential characteristics but according to the discipline in
which they have been distinguished.

Since despite all the differences in approach, both agricultural typology
and agricultural geography have been founded by both agricultural economists

18 Definition by a Polish outstanding agricultural economist Z. Moszczeniski, Nauka urzg-
dzania i prowadzenia gospodarstw wiejskich. Warszawa 1934.
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AGRICULTURAL TYPOLOGY 21

of agricultural types to a simpler picture of agricultural regions based on the
drminance, co-dominance, or co-existence of particular types over a given
territory.

CRITERIA AND METHODS OF AGRICULTURAL TYPOLOGY

According to the opinions of most of the answerers and to the logic of every
classification, the indentification of the type of agriculture should be based so-
lly oninherent characteristics, or properties of agriculture it-
self. External characteristics, or rather conditions in which agriculture devel-
02s, although important they may be for the explanation of the reasons why,
aad why exactly, in a given time and space, a particular type of agriculture has
developed, are not appropriate for identifying the types of the agriculture.

These e xternal characteristics or conditions include both natu-
ral and social, technical, economic or cultural properties of a given place and
time, expressed in natural fertility of soils, water and climatic conditions, land
forms, etc., as well as such conditions of location as access to transport lines,
markets and centres of processing agricultural goods, marketing conditions de-
pending on world prices and governmental policies (subsidies, tariffs etc.), and
also law regulations, cultural habits etc., etc.

It is astonishing how often these conditions, that are suppas coocriause the
distribution of the phenomena, are confused with the charaest tptics or the
properties of the objects classified. In agricultural typology or regionalization
such a confusion leads to a subjective approach in indentifying the agricultu-
ral types, as the scholar tends to ascribe more importance either to some of the
external conditions or to the properties of agriculture itself. Also the practical
utility of the units determined in such a way is less, since it does not allow for
drawing the conclusions as to the changing relations between agriculture it-
self and the conditions in which it develops, on the proper utilization of these
conditions. It neither permits to find whether there is any gap between those
conditions or potentialities and their utilization, and what are the reserves of
further agricultural development that could be mobilized, as well as what possi-
ble change of agricultural type and its properties could occur through trans-
formations of the conditions, etc. All these will be possible if the conditions and
properties of agriculture are considered separately.

As type of agriculture is considered to be of a complex character combi-
ning all the essential aspects of agriculture, its definition or identification sho-
uld be based on a number of criteria reflecting the inherent characteristics of
given agricultures. These characteristics could be grouped in the three main
categories: that of social, organizational cum technical, and production nature ®.

18 For more extensively see: J. Kostrowicki, N. Helburn, op. cit. as well as the list of criteria
and measures representing them in the appendix to that paper.
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24 JERZY KOSTROWICK!

This is the reason why a number of indirect methods of measuring inten-
sity have been introduced particularly to the macro-scale studies. Among them
the methods of measuring symptoms of intensity, the one based on scoring par-
ticular elements of agriculture and that of selected indices should be mentioned
here!®. None of them, however, could be recommended as fully satisfactory for
measuring accurately both total intensity and its components and structure.

Since, however, the intensity of agriculture is a very important typologi-
cal criterion, the elaboration of methods of measuring intensity to be applied
in agricultural typology is most significant. Until this is done, some partial
or indirect methods should be tested as to their applicability to agricultural
typology.

Production characteristics of agriculture respond to the
question of how much, what and what for it is produced, i.e. what are the
effects of agriculture and the disposal of its products.

The first methodological question here is in what units the agricultural pro-
duction is to be measured. As products are very different measuring in natural
units such as weight or capacity is useless, and a common measure has to be
applied. Obviously, easy to manage and thus most frequently used are mone-
tary units. When applied to the spatial studies they could bring, however, un-
promising results. Being inevitably based on prices of agricultural goods which
constantly change in time and vary greatly in space, the volume of agricultu-
ral production if expressed in monetary units may hardly by comparable. To
eliminate changes in time, various so-called fixed prices are used, which are
more or less artificial. Still more difficult is to eliminate changes in space
particularly when several countries are involved. Because prices are seldom now
the results of free interplay of demand and supply, and owing to various
governmental policies (tariffs, subsidies etc.) they differ widely between particular
countries and even between particular regions. In some countries there are
also several different prices for the same agricultural goods. Finally, for products
not destined for the market, particularly in subsistence or semi-subsistence
agricultures, any price seems to be irrelevant.

To overcome these difficulties a number of conventional units have been
introduced in various countries, some of them having been based on labour
inputs required to produce a certain amount of crops or animal products. For
the reasons stated above, inputs do not reflect directly outputs. On the other
hand, the amount of inputs used to produce the same amount of products could
vary greatly from country to country or even from region to region, especially
in larger and more diversified countries, depending on the general level of
agriculture and on the natural conditions in which farmers operate.

1% For a more extensive discussion of those methods see: J. Kostrowicki, Geographical Typolo-
gy of Agriculture in Poland, op. cit.
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The most popular, at least in Middle European countries, are grain units
based on protein and starch content in particular agricultural products. Their
defficiency, however, consists in that products which are not meant for pro-
tein or starch as, e.g. fibre crops, tobacco, wool, rubber or even such food crops
as fruits could hardly be expressed in these units. Although the usability of
grain units has been extended by some scholars to almost all agricultural pro-
ducts on the basis of their input-output comparisons, the evaluation of these
products in grain units remains artificial and disputable. Several criticisms have
also been made, indicating that animal production is underestimated if it is
evaluated in terms of grain units based on the amount of fodder used to breed
animals. The use of grain units precludes also the investigation of the whole
sphere of such economic or financial problems as capital input, revenues, in-
come, capital efficiency etc., which can be expressed in monetary units only.
On the other hand, the use of grain or other conventional units being indepen-
dent of price fluctuations, assures full comparability, both in time and space,
of the results obtained, which is particularly important in typological studies.

Since all units of aggregate production, when used in areal studies, present
certain advantages and disadvantages — a special study would be required to
compare the results of using all those measures in typological studies to deci-
de which one of them or, in some particular cases, more than one, should be
chosen to measure agricultural production.

Another general methodological problem is what production is to be used
to define various production characteristics of agriculture: gross production,
i.e. total, directly obtained agricultural output, or final production, i.e. gross
output less the products utilized within an agricultural unit for reproduction
purposes such as fodder, litter, seeds, green manures etc. Taking gross produc-
tion as a basis one should be aware of the fact, that some components of pro-
duction might be counted twice (e.e. feeds counted once within crop production
and, for the second time, as submerged in animal production); this could over-
estimate both their role in the total agricultural production and of crop pro-
duction as compared with animal production. At the same time certain labour
and capital inputs are made both when the fodder, seeds or green manures are
produced and when they are utilized. Thus, when estimating labour or capital
productivity, they could not be dropped out from the account. Another que-
stion is that despite the difficultiesin assessing some minor components of gross
production, it is still more difficult in the areal studies other than those based on
individual holdings, to split the production of each particular crop according
to its various destinations (use for reproduction purposes, for home consumption,
for sale etc.).

Taking into account all these reservations, most of the answerers tend to
conclude that although final production would perhaps better serve the pur-
pose, gross production, being easier to estimate should be accepted in typolo-
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AGRICULTURAL TYPOLOGY 29

the most refined method is finally accepted. The method should, however,
be most objective and versatile, serving best the purpose of grouping numerous
units (each characterized by a set of indices and structures representing various
agricultural properties) into types of different order.

In any case, similarly to the previous stages, this last stage of the typological
procedure, i.e. the grouping or integrating various agricultural characteristics,
even though some of them may be based on estimates rather than on accurate
data, should not be made intuitively.

Various approaches to agricultural typology are presented in the following
studies based on the papers read at the Indian meeting of the IGU Commission
on Agricultural Typology.
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CLARENCE W. OLMSTEAD

10.

11.

That the farming system of an individual production unit or farm results
from (a) the appraisal, by the farm operator, of the total resources or ele-
ments of his farm, of his circumjacent environment, and, to a greater or
lesser degree, of the more remote environment; (b) the selection, on the
basis of this appraisal, of certain crop and/or livestock products to be pro-
duced; and (c) the organization of the resources within his control into
a system for the production of the selected items.

That a farming system is comprised of interrelated and overlapping sub-
-systems.

That the form or nature of some of the sub-systems is, in large part, deter-
mined by factors external to the individual farm.

That others of the sub-systems are, at least in theory, more largely organized
within the individual production units or farms.

That the most significant characteristics of agriculture are characteristics
of the farming systems and/or of the individual production units or farms
within which the systems function.

That there is a flow or interchange of energy between an individual pro-
duction-unit-system on the one hand, and systems both agricultural and
non-agricultural, of the circumjacent and distant-centred environments,
on the other.

That the nature of a farming system may change in response to change,
or to the operator’s recognition of change, in any element (a) within his
farm, (b) within the circumjacent environment, or even (c) within the dis-
tant-centred environment. Further, a change in one part of a farming system
or interrelated systems may affect, and call for changes in, other parts of
the farming system.

That different farms and farming systems in different parts of the world
will possess similar categories of elements, sub-systems, functions, energy
flow, and characteristics, even though the nature of the elements, sub-
-systems, functions, energy flow or characteristics may differ greatly.

THE SYSTEMS APPROACH: BRIEF EXPLANATION

Following is an attempt briefly to explain the systems approach with the

aid of simple diagrams.

THE FARM WITHIN ITS ENVIRONMENT (Fig. 1)

No farm exists unto itself. The operation of a farm — whether it be a modern,

highly-commercialized unit, or a primitive, subsistence one — involves degrees
of co-operation and competition, aid and interference, with or from the agri-
cultural and non-agricultural phenomena and activities of the surrounding area
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Fig. 1. The farm within its environments

here labelled the Circumjacent Environment. Numerous examples come to mind:
an invasion of insects or a storm, the exchange of labor or advice, the attraction
of a new market or alternative opportunity. The interaction may reach beyond
the circumjacent environment to distant-centred ones, such as the whole nation
or the world. For example, new technology or a new national or international
policy, developed in a distant center, may reach out to affect the farm and its
farming system. The identification, for particular sets of farms or farming sys-
tems, of the hierarchy of environments within which they operate, and of the
kinds, degrees and spatial forms of the environmental relationships, pose signi-
ficant problems for geographic investigations.

3 — Agricultural Typology
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Fig. 2. The resources for the farming system

THE RESOURCES FOR THE FARMING SYSTEM (Fig. 2)

The design, or modification, of a farming system by a farm operator is based
upon his appraisal of the resources within his own production unit, and of the
resources, conditions and opportunities within the surrounding environments.
Obviously, such appraisal of resources, and design of system, are governed by
the state of the operator’s accumulated knowledge, experience and values.

The resources within the farm may be categorized as human, land and capital
resources. The human resources include the operator or decision-maker, and
labourers. The operator may be a single individual who also performs the labour
of the unit. Or the operator may be a group of persons separate from the labourers.
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36 CLARENCE W. OLMSTEAD
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Fig. 3. The farm within systems of the environment

operator. They may be the products of long-term cultural evolutions which
are remote from the individual farm not only in distance but also in historical
time.

The sub-systems include the system by which the land is surveyed, subdi-
vided and identified. Closely related is the system by which ownership or the
right to use land is recognized, held and transferred. Closely related also is the
system of settlement involving both spatial arrangement and relative degree
of permanence. Finally, there is the system by which operators and their asso-
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LAND HOLDING
SYSTEM

AND DIVISION . SETTLEMENT
3 SYSTEM SYSTEM
N

SOCIO-ECONOMIC
ORGANIZATION OF OPERATORS

/ R O N M
Fig. 4. The farm as a system. Sub-systems primarily of the environment

ciates are organized into socio-economic units for the purpose of farm operation.
The organization may be in the form of an individual or restricted family, a
kinship group such as an extended family or clan, or a non-kinship group such
as a public corporation, co-operative or collective.

SUB-SYSTEMS PRIMARILY OF THE PRODUCTION UNIT (Fig. 5)

Other sub-systems are more largely within the control of the individual
farm operators. One which is only partly so, because of its close relationships
to the sub-systems of land-division, land-holding and settlement, is the morpho-
logy or system of spatial arrangement. This includes the kinds, numbers, sizes,



38 CLARENCE W. OLMSTEAD

Fig. 5. The farm as a system. Sub-systems primarily of the production unit

forms, functions and spatial arrangements of farm parcels, fields and structures.
Other sub-systems within the farm include the crop-livestock production system,
the resource-management system and the labor-management system.

These last three interrelated and overlapping sub-systems together may be
called the production system, that is the system by which all of the farm’s
resources are used and maintained or improved in order to produce the selected
items or to meet the operator’s goals.

FLOW WITHIN AND BETWEEN SYSTEMS (Fig. 6)

Like most systems which involve plants, animals or man, a farming system
is an open system. There is flow of energy, ideas and materials across the farm
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Fig. 6. Flow within and between systems

boundaries to and from the ecosystems and the political, social, and economic
systems of the surrounding environment. Through the circulation of sun ener-
gy, air, water, animals or plant seeds, the ecosystems of the farm are interre-
lated with those outside. Ideas and information are exchanged across the farm
boundary, as are labour, and capital in its various forms. The interconnections
may be most numerous and active with the agricultural sector of the circumja-
cent environment, but they may also connect with nearby or distant centers
of supply, market or policy-making within other sectors of the economy and
society.
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CONCLUSION

It is assumed that the fudamental objective of the geographical analysis of
agriculture is to further the understanding of the spatial arrangement of fun-
ctioning agricultural systems over the world.

Consequently the spatial arrangements or spatial relationships of any of
the following should be appropriate subjects for geographic study:

(a) Any elements or resources which are parts of, or significantly related to,
farms and farming systems, whether they be elements produced or ele-
ments of the production environments;

(b) Any parts or assemblages or interconnections of farming systems or
sub-systems, whether of the production units or of the circumjacent
environments; or

(c) Any characteristics of systems, sub-systems or assemblages of systems-
any of these should be appropriate for geographic study —provided that it
is responsibly recognized that the single element, function or characteristic is
not independent but is part of or related to a functioning system.

The systems approach, it seems to me, brings together the theoretician and
the empiricist, the generalist and the particularist, the mass data processor and
the field man. Each needs the others. The individual element or farm has little
meaning unless related to the functioning whole of which it is part. And the
theory of the whole is not likely to be sound unless it is based on detailed and
accurate knowledge of many particulars.
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FARM SIZE 45

leading unless some kind of index were applied to adjust acreages of holdings
for large parts of Japan. In the census tables they are given by size of cultiva-
ted area and by size of agricultural area. The rate of utilization, which is an in-
dex of double-cropping, is available for prefectures but not calculated for size
groups.

In this context it may be appropriate to voice the need for a vocabulary
with definitions on an elementary semantic level as well as on an advanced
professional level. Examples are: crop area-tillage-arable; sown area-cropped
area-harvested area; intercropping-interplanting-double-cropping. Which are
just synonyms? And what should be the precise meaning of those which are
not? The former type of definitions could be helpful, particularly as an increa-
sing number of geographers, whose native tongue is not English, participate
in the exchange of ideas and work results in this language. Correct terms in a
general sense may be just as crucial to the meaning conveyed as the proper use
of uniform terms, i.e. concepts which imply uniform distinctions because they
are based on commonly accepted assumptions. Clarity on this count will mo-
reover facilitate both the introduction of new concepts and refinement of old
ones.

The conclusion is to stress the need for grouping agricultural land in capa-
bility classes, as well as adjusted acreage size groups of farms, and according to
land use. This calls for more inventory of land and some new methods.

The above reflections may seem too obvious to deserve mention. Their fun-
ction is, however, to draw attention to a distinction of significance when con-
sidering the problem of size, namely between deviations in real acreage values
from a postulated norm, due to natural factors which are hard to overcome
and those, on the other hand, which must be ascribed only or mainly to diver-
gencies in the human approach and, accordingly, are more changeable. The for-
mer call for the invention of even better conversion factors in the measurem-
ent of equivalents. Examples of the latter are differences between long and short
leys, and between grass cropped for hay only, or for both silage and hay, and
perhaps grazed as well.

These and other variant forms of land use may well occur within short dis-
tances in the same climatic region. They are reflected in output per man, the
more intensive ones normally yielding a bigger output. Attempts to introduce
“arable equivalents” similar to livestock units” may be useful for compari-
son (1). However, variant practices of the kind exemplified above raise a type
of problem which belongs to a diferent category altogether, not related to the
size of a farm’s production basis but to its management.

Questions regarding farm management are sometimes treated as if they con-
cerned the physical basis of production. The lately much criticized system,
prevalent in Atlantic countries, of using imported concentrates to feed a larger
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A. B. Tschudi — Farm Size as a Criterion in Identifying Types of Agriculture pp. 46—47

Ooovouh WN -

PWN 1970

Fig. 2 Distribution of land between holdings in a neighbourhood in Finngy, Southwest Norway

Nos. 13—15: originally undivided farms, still recorded as units in the land registry. Small numerals

for holdings indicate sequence of subdivision. Numbers are not given for lots of hothouses without

attached fields, non-farm dwellings, and holiday cottages near the sea. Land use is shown for
one holding (No. 15,2)

§1 — boundarles of the once undivided farms, 2 — boundaries of present holdings within these, 3 — buil
dings, 4 — hothouses, 5 — arable, 6 — permanent grass, 7 — planted to conifers, 8 — roads, 9 — old
limit of unenclosed forest and moor, used for gathering and rough grazing, now in parts farmed
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Fig. 4. Land tenure and land use in a farming community in Lyngdal, Vest-Agder, South Norway

1 — boundaries of the once undivided farms (nos. 138—144), 2 — boundaries of present holdings (small

numerals), 3 — buildings, 4 — agricultural area, 5 — roads. Open space denotes fell and forest, mainly
stands of deciduous trees.

Note: separate holdings are not shown for farm no. 144, nos. 140 and 142 have remained undivided.

4 — Agricultural Typology
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FARM SIZE 51

prise both wood- and farmland these types are bound to be represented by
smallholders who supplement their income from farming with paid work in
other peoples’ forests.

These questions have been too easily dismissed by geographers. Explicitly
or implicitly they usually make a clear distinction between forest industries and
agriculture, although sometimes admitting that there is an overlapping (9).

Fig. 6. Forest property of two farms in Brandbu, Oppland, East Norway
The open space in the centre is agricultural and settlement area. Numbers are not given for
holdings other than 61,1 and 47,3. Numerals to left and right of comma denote registry number
of the ancient undivided farms and of present holdings respectively. The larger of these mana-
gement units (comprising more than one old farm) has 41 hectares of tillage, 15 of grazing, and
522 of wood. The smaller one has 7 hectares of farmed area, and 38 of wood. Boundaries of forest
properties redrawn from a section of map by Holt-Jensen

Fig. 6 shows a fairly typical layout of farms forests in a region with extensive
woods. Except for a large jointly owned forest in the northeast and a handful
of holdings owned by non-locals, all forest properties are attached to farms.
They are mostly small and frequently have a bad shape, due to notions of equi-
table division in a premechanized era. In spite of these drawbacks, which call
for rationalization, forest holdings are as a rule well managed, worked by the
farmers themselves as an integral part of their farm operation (4).

To conceive of farm-forest combinations as belonging to the category of
regular farming systems has become facilitated by modern techniques of silvi-
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20 hours/day

] Farming EID Cuttivation of forest
] timbering &Y sawing
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Fig. 8. Distribution of work between farming and forestry in Aust-Agder and Vest-Agder, South
Norway

Mean values for 12 management units, studied during the period 1950—57. Mean agricultural

area 5,3 hectares, mean forest area 84,5 hectares. Labour hours spent in farming varied

from 4000—1700 per year. Labour. hours per m® wood produced varied from 5,2—8,2, depen-
ding i.a. on distance from farmstead

nT heurs/day
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& ) Farming

‘-

24
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Fig. 9. Distribution of work spent in farming and forestry on one farm, comprising 7 hectares
of farmed land (in crops or grass) and ca. 50 hectares of forest, with a yearly production of ca.
100 m? wood

Source: A. Thormodsaefer

ment of equivalents were applied to different kinds of tillage and grazing. Forest
land would have to be included in any measure of size, suitable for comparison.
If a flexible breaking point is introduced between non-viable and viable family
farms, models of these may vary in size according to both system of farming
practiced and quantity of timber felled. In research on this problem, net aggregate
return has been expressed as a function of agricultural area, system of farming
and normal” felling quantity, the latter determined by current regrowth (7).
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GEOGRAPHIA POLONICA 19, 1970

ALEC N. DUCKHAM

Department of Agriculture

University of Reading, England
and

GEOFFREY B. MASEFIELD

Department of Agriculture
University of Oxford, England

THE LOCATION AND INTENSITY OF FARMING SYSTEMS!

THE CLASSIFICATION OF FARMING SYSTEMS

There in so recognised international farm classification, although the Commi-
ssion for Agricultural Typology of the International Geographical Union may
produce one. Most systems classify by intensity or by land usetor both.

Some classify intensity by climate or by land capability; others by
type or rate of production (e.g. grain-yields, gross or net primary production,
proportion of cash sales from different enterprises, value of sales per unit area,
etc.); others again by particular inputs (e.g. manpower or capital per unit area,
etc.), or by size of farm, or, in respect of grassland, by stocking rate (which is,
biologically, more a measure of conversion capacity of livestock than of produc-
tion or input, though economically it is obviously a capital input). However,
at least in temperate countries, productivity and farming systems are increa-
singly influenced by the sum and the balance of the inputs of capital, labour,
machinery, power, fertilizers, pesticides, etc. A classification based on input
intensity per unit area of farmed land seems, agriculturally, to be the most
useful. Intensity, therefore, means the actual sum of inputs (other than “’natural”
ecological factors) used to exploit a given ecological site. Each such site has
a productive potential (which can be quantified) but which can only be fully
exploited by optimal inputs. The ratio of actual inputs to optimal inputs is the
input ratio. Either actual total inputs or input ratios can be classed into very-

-extensive, extensive, semi-intensive and intensive (see
Table I).

1This paper is condensed from Part II Chapter | and Part I1I Chapter 1 of Duckham and
Masefield Farming Systems of the World (in the press).



TABLE 1. Classification of farming systems

TREE CROPS TILLAGE ALTERNATING GRASSLAND or GR.&ZING
with or without livestock tillage with grass, bush of lat.l.d consistently in "indigen-
or forest ous" or man-made pasture
Temperate l Tropical Temperate I Troch‘ Temperate | Tropical Temperate ' Tropical
Very Cork collection | Collection | None None Shifting culti- | Shifting Reindeer her- | Camel her-
E xtensive from Maquis from wild vation in cultivation | ding in Lapland| ding in
Examples in Southern trees, e.g. Negev Desert, | in Zambia. | Nomadic Arabia and
France. shea butter. Israel. pastoralism in | Somalia.
Afghanistan.
Extensive = | Self-sown or Self-sown | Cereal growing | Unirrigated Shifting Wool growing | Nomadic
E xamples planted blue- | oil palms in Interior cereals in cultivation | in Australia. cattle her-
berries in in West Plains of N. central in the more | Hill sheep in ding in
N.E. of US.A.| Alrica. America, Sudan. arid parts | the UK. East and
pampas of of Africa. | (Sheep in West Africa.
S. America Iceland) Cattle | Llamas in
and in un- ranching in South
irrigated US.A. America.
areas, e.g.
Syria.
Semi-Inten- | Cider apple Cocoa in Dry cereal Continuous | Cotton or Shifting Upland sheep | Cattle and
sive orchards in West Africa | farming in cropping in | tobacco with | cultivation | country in bulfaloes in
E xamples U.K. Some Coffee in Israel or congested | livestock in in much of | North Island, | mixed far-
vineyards in Brazil. Texas US.A. | areas of S.E. of US.A. | tropical New Zealand. | ming in
France. Africa. Rice | Wheat with Africa. India and
in S.E. Asia.| leys and Alrica.
sheep in
Australia.
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Intensive Citrus in Rubber in | Corn Belt of Rice and Irrigated rice | Experiment | Parts of Dairying
Examples California or S.E. Asia. | US.A. Conti- | Veg. gro- and grass beef | stations and| Netherlands, in Kenya
Israel. Tea in India] nuous barley | wing in farms in scattered New Zealand, | and
and Ceylon. | growing in south China.| Australia. settlement | England. Rhodesia
U.K. Sugar-cane | Much of E and| schemes. highlands.
plantations | S of UK,
throughout | and Netherlands,
tropics. N France,
Denmark,
Southern
Sweden
Typical Food A A AB A A, B,CD A [C) C |D] c
Chains
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THE LOCATION OF FARMING SYSTEMS 59

BAND 1 i " v L v VI v
very nt ot very
FARMING extensive extensive ot it | oliernating cultivated extensive extensive
SYSTEM qronmg grozng tilloge | grassiond grozing grozing

P - Pracipitetion—annvel mesn Ry~ put ratios

T - Potestigl  evepe -tramspiration M - Hydrological ratie e -; when P> T
in thermal growsng sesson

A - Asteal evepo-transpiretion o »ﬁ— whn P<T

m termel  growing seesen

Fig. 1. Relation between temperate farming systems, climate and input rations

(other than inter-farm) inputs, or high input ratios, even though such land
is not always intensively farmed (e.g. as in Uruguay).

Within the hydro neutral zone there is flexibility in farming systems as
well as in input intensity. Thus, the ”hydro-neutral” Canterbury Plains of New
Zealand, now in intensive grassland and intensive alternating, could be in
tillage systems; but limited access to distant markets and high transport costs
make the conversion of the primary plant production, in this case grass, into
animal products the better land use. In Argentina, the limited, tall grass ’hydro-
-neutral” area (Band III-Int.) could probably be in intensive tillage, as in the
U.S.Corn Belt, but is in extensive grassland and extensive tillage. Or again,
within the hydro-neutral zone, the proportion of tillage may vary in time with
changes in economic or external pressures or with technology, e.g. the great
increase in tillage area in the United Kingdom in the 1914-18 and 1939-45
wars and the recent development of “continuous” cereal growing.
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THE LOCATION OF FARMING SYSTEMS 61

Within this zone, relatively small differences in soil type (e.g. in clay content)
or in soil moisture status may have great influence on systems and enterprise
choice. W.C. Visser, in Rutter and Whitehead 1963 at p. 356—365 brings this
out very well. He shows that, in the Netherlands, soils with high water tables
are more frequently in permanent grass and that low water tables are more
frequently in tillage crops. Neglecting such local influences however, within
the hydro-neutral zone as one moves towards the drier Bands, i.e. as T>P
and as h in model (1) decreases, then comparative advantage normally lies with
tillage crops. These have, in general, a lower leaf area duration and hence have
lower transpiration water needs than pasture swards, and also require more
cultivating and traffic days (Duckham 1963, p. 333) than grassland systems.
Towards the wetter and coolor bands, i.e. as P>T and as h in model (1) dec-
reases, the advantage lies with grassland systems. The [atter have greater moisture
needs but less exacting operational requirements than tillage; they start and

MEAN I

ANNUAL 7 L %5 2 3 20 5 0 I5
AE-T (1n8)]

105«

FARM TYPI 1
L

G O -

.’1. GROSS  SALES PER ACRE/ INCH OF
4 INPUTS (EXCLUDING INTER “l”) MET PER ANNUM

—— — —— J

Fig. 3. Gross sales and input per acre of A-E-T for nine U.S. farm types

Relation between farm type and hydrologic ratio

Farm type

I — N.E. Dairy (grass 0.7 Wet

IT — N.E. Eggs 0.6 Wet
IIT — Corn Belt (alternating) 0.9 Wet
IV — S.E. Peanuts, cotton (tillage) 0.8 Wet
V — Delta cotton (tillage) 0.7 Wet
VI — N. Cereals (extensive tillage) 0.6 Dry
VII — S. Cereals (extensive tillage) 0.7 Dry
VIIT — S.W. Ranching (extensive grass) 0.1 Dry

IX — S.W. Tillage (excluding irrigation) 0.6 Dry
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TABLE 2. Population density and farming systems in temperate zones (1965 or nearest available year)

1 2 3 4 5 6 7 8 9
Country National Dietary |Plant Equiv.| Ecological | Operational | Level of Fertiliser Cereal Major
Population Energy | Consumption| Potential otential |Development| Usage Yield Farming
per hectare | (Kcal, Ky |(Ky— Ka+Ka!l (A—E—T in wReal" | kg per head kg/ha. Systems
of farmland | and Kq -5-5) Keal | T—G~-5) consumption |of population| per annum
(Ds) per head per head (A) per head (B) | (as indicator |  1963/65
(Number) per day per day (Beckerman | of industrial
1965 1964 1964 1960) igg;ls)
(1965/66)
NETHER- 0.83 2,890 6,670 20.5"—24" Good 45.0 45.7 3,842 Intensive
LANDS (840) Tillage
Intensive
Alternating
Intensive
Grazing
JAPAN 231 2,320 3,468 19" —34" Medium/ 29.7 19.7 4,256 Intensive
(255) /Poor Tillage
EGYPT 1.84 2,930 3,722 o"—7" Good 6.4 10.3 3,313 Intensive
(176) (1964/65) 3,313 Tillage
URUGUAY 0.03 2,970 8.847 31" 36" Good 16.2 12.0 972 Extensive
(1,306) Grazing
MOROCCO 0.06 2,480 - 2" 25" Poor 8.1 33 758 Extensive
Grazing
(n.a.) Extensive
Tillage
Tree Crops
LIBYA 0.02 1,910 2,598 0" —19" Poor na. 32 307 Extensive
(153) (1961 —-62) Grazing
Notes: (a) In Columns 3 and 4 Ky = total calories, Kp = crop calories, Kg = animal calories in Kcal per head per day.

(b) In Column 3 the figures in brackets are animal Kcal per head per day.
* Without Irrigation
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THE LOCATION OF FARMING SYSTEMS 65

lopment (B) are high and the farm input intensity is absolutely high, and the
input ratios are high, then the animal products which are prominent in the
diet may, in hydro-neutral zones, as just noted, come from tillage, alternating
or grassland systems (U.K., Netherlands).

In Japan, the population density is high, the living standards (B) are rapi-
dly rising but still not markedly high, and input ratios are fairly high. Here,
despite great excess of P over T and the fact that h (the hydrologic ratio) is
only about 0.5, the emphasis is on tillage crops for humans, though imports of
animal products are increasing. Where population density per unit farm land
area is high but economic development is relatively low (e.g. Egypt®) and where
the area is hydro-neutral (or is made so by irrigation) then input ratios tend
to be low and the imperative need for energy foods, or for foreign exchange to
buy dietary calories, places the emphasis on tillage systems for food and export
crops, e.g. cotton, as in the U.A.R. (Egypt). Where population density is low,
then farming systems tend to be more extensive and more in grassland (Uru-
guay and eastern Argentine) dispite & being greater than 0.8 and, to some ex-
tent, irrespective of stage of development (B) and of productive potential. Whe-
re population density, economic development and productive potential are all
low, systems are extensive (Morocco). Tabele 2 attempts to illustrate these
generalisations by a few examples.

DISTANCE FROM MARKET

Almost irrespective of productive potential, poor market access forces far-
mers into crop enterprises which either have high value outputs per unit wei-
ght (e.g. cotton or dried raisins) or into livestock which can concentrate land
and climatic resources by converting grass into transportable high value meat
or milk products or wool that can bear heavy transport costs. Areas of poor mar-
ket access, which also have low and unreliable A (actual estimated evapo-
-transpiration) and which are outside the hydro-neutral zone, are often in ex-
tensive grassland systems with the emphasis on wool or livestock breeding and
raising without fattening (e.g. parts of Australia and New Zealand). Tariff and
other trade or disease control barriers in export markets have a broadly similar
effect in reducing the proportion of tillage area in exporting countries. Finally,
(as noted above) remote flat semiarid area (with h>0.8) are often suitable for

tillage, especially transportable cereals; they make an important exception to
Model (1).

8 The high cereal yields in the U.A.R. (Egypt) reflect in part plant nutrient input from
the annual inundation by the river Nile.

5 — Agricultural Typology
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THE LOCATION OF FARMING SYSTEMS 67

ted African continent. Stall-feeding of cattle, as opposed to grazing, is another
adaptation to dense human population and is practised in some heavily popu-
lated islands in the West Indies, Bermuda and Mauritius, and in certain den-
sely populated parts of India. This very important factor of population den-
sity is itself, in the tropices, as often as not, unrelated to particularly favo-
urable factors of the environment but simply due to historical accident.

Acknowledgements to H.J. Critchfield, W. E. Russell, L. P. Smith,
J. A. Taylor, R. B. Willey for comments and criticisms, and for research assistance to
H. Farazdaghi. Thanks to T. R. Morris for valuable help with the models.

APPENDIX

TENTATIVE PREDICTIVE MODELS FOR TEMPERATE ZONES

a) System Location Model

Very broadly, the land use (viz: plantation, tillage, alternating, grassland (Table 1) of tempe-
rate farming systems in a given site or district may be expressed, and theoretically predicted,
in terms of five main variables:—

17 A = Actual evapo-transpiration in the thermal growing season or, in warm dry
climates, in the hydrologic growing season.
II h = the ratio of mean annual precipitation (P) to potential evapo-transpiration

(T) in the thermal growing season with the smaller quantity used as the
numerator thus:

h = P where P> T, i. e. on the wet side of the point of hydro-neutrality, or
p : ; ! :
h = — where T > P, i. e on the dry side of the point of hydro-neutrality.
IIl L, = the adverse effect of local difficulties (e. g. awkward relief, frost pockets, liability

to flood, unworkable clay soils, etc.) and
Ly, = the adverse effect of difficulties of access to market (including transport facilities,
actual mileage, tariff, quota exchange rate and disease barriers, etc).
IV Dg = Human population per acre of farm land (superficie agricole).
V B = Index of socio-economic development, when U.S.A. = 100 as measured, for
simplicity, by the Beckerman Index (in Simantov and Tracy 1966).

Study of available data suggest that if the proportion of farm land surface devoted to tillage
is St and to grassland or grazing (e. g of scrub) is Sg then, as a first approximation.

S
Model (I) Sb =g A h—i(lo+ Ln)+ jDs—k B
t

where g, ¢, j and & are constants.

Thus, as A declines, as aridity or wetness increases (i. e. as & decreases) and as local constraints
and/or market access constraints increase so there will be a tendency for tillage systems to give

" T, P and A are all taken from Thornthwaite Associates 1952—$5 which are based on
Thornthwaite and Mather 1955. The limitations of the Thornthwaite method are recognised.



http://rcin.org.pl



THE LOCATION OF FARMING SYSTEMS 69

BIBLIOGRAPHY

[1] A. N. Duckham, Agricultural Synthesis: The Farming Year, London 1953.

[2] A. N. Duckham, Chemistry and Industry, p. 903—908,6 July, London 1968.

[3] A. N. Duckham, G. B. Masefield, Farming Systems of the World (in the press — to be published
by Chatt and Windus, London).

[4] East African Royal Commission 1953—1955, Report Cmd. 9475 H. M. Stationery Office,
London 1955.

[5]) E. S. Hills, (ed)., Arid Lands: a Geographical Appraisal. London 1955.

[6] G. B. Masefield, Food and Nutrition Procedures in Times of Disaster, FAO, Nutritional

Studies No. 21, Rome 1967.

[7] H. J. Rutter and S. H. Whitehead (eds), 1963, The Water Relations of Plants, Oxford 1963.

[8] A. Simantov, M. Tracy, O. E. C. D. Observer 22, p. 30, O.E.C.D. Paris 1966.

[9] C. W. Thornthwaite, and Associates, Publications in Climatology 1962—1965, 15, 2; 16,
1; 16, 3; 17, 1; 17, 3; 18, 2; Centerton, New Jersey.

[10] C. W. Thornthwaite and J. R. Mather, Publications in Climatology 1955, 8, I; Centerton,
New Jersey.






GEOGRAPHIA POLONICA 19, 1970

HIROSHI ISHIDA
Department of Geography
University of Hiroshima
Japan

CONCEPTUAL MODEL OF FOUR TYPES OF WORLD
AGRICULTURE

PREFACE

This conceptual model of world agriculture is built up in light of the tact
that most of the world’s population live on farms, and most of these are peasants,
and that the instability of the world is closely connected with them. It aims
at understanding the geography, as well as the agricultural geography, of the
world.

The motive which generated this idea arose from my travels and research
experiences in East and Southeast Asia, the South Pacific and in the United
States as well as in Japan. The time-consuming research in erstwhile tribal
society in New Zealand made in reconsider ’peasant agriculture”, which was
studied mainly in the fields of anthropology and economics, from the stand-
point of geography. This idea was further encouraged through my intensive in-
vestigation of the farming on a large scale operated by the Europeans in New
Zealand. My close contact with peasant agriculture has been of great value
to my field research in New Zealand, and I have been further stimulated by
the discussion with K.B. Cumberland and G.J. Fielding, and some pioneering
papers in the sphere of geography!.

Jerzy Kostrowicki and Nicholas Helburn: Agricultural Typology, Prin-
ciples and Methods (cyclostyled, 1967) have clearly pointed out three major
criteria for agricultural typology: social characteristics, functional (organizatio-
nal and technical) characteristics, and production characteristics. 1 agree

1 G. Pfeifer, The Quality of Peasant Living in Central Europe. in William L. Thomas (ed.),
Man’s Role in Changing the Face of the Earth, University of Chicago Press, 1955, pp. 240—277.
E. Estyn Evans, The Ecology of Peasant Life in Western Europe, /bid., pp. 217—239. H. Bobek,
The Main Stage in Socio-Economic Evolution From a Geographical Point of ViewYin Philip
L. Wagner and Marvin W. Mikesell (eds.), Readings in Cultural Geography, The University
of Chicago Press, 1962.
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Many stimulating books and papers have recently appeared concerning
’peasants’s.

A. TRIBAL, SUBSISTENCE AGRICULTURE

Tribal agriculture is based on the customary use of tribal land, although
varieties of land tenure are now practised. Multiplicity of owners of the same
land is the most characteristic trait of tribal agriculture. Instead of ploughs,
crude implements are usually used. Fertilizer is seldom applied. Thus tribal
agriculture is land-extractive, and although the tribes live in compact villages,
they are willing to shift when necessity compels. Community activities are more
dominant that individual activities. Togetherness and organic coherence are
preserved, and enforced by traditional sanctions and ancestral social bonds.
Tribal agriculture may be subdivided into the following major phases according
to land tenure:

a) communal use of tribal land

b) customary use of tribal land, on family group level

c) customary use of allotment of tribal land, on family group level
Each subdivisions may be further divided according to *’shifting-swidden-seden-
tary” continuity.

B. PEASANT AGRICULTURE

Peasant agriculture is distinct from tribal agriculture in land tenure; pea-
sant agriculture is based on land individualization; tribal agriculture on com-
munal land tenure. In this regards, there is no distinction between peasant
agriculture and individualistic, capitalistic agriculture. However, there are
big differences in the scale of holdings, technological levels, production and
productivity. Peasants live on small holdings, using ploughs as well as spa-

3 S. H. Franklin, Reflections on peasantry, Pacific Viewpoint, vol. 3, No. 1, 1962, pp. 1—26.
T. G. McGee, The Rural-Urban Continuum Debate, The Preindustrial City and Rural-Urban
Migration, Pacific Viewpoint, vol. 5, No. 2, 1964, pp. 159—181. S. H. Franklin, System of Pro-
duction: Systems of Appropriation, Pacific Viewpoint, vol. 6, No. 2, 1965, pp. 145—166.
D. Thorner, Peasant Economy as a Category in Economic History, Economic Weekly, pp. 1245—
—52, 25: 28—30. L. A. Fallers, Are African Cultivators to be called "peasants”? Current An-
thropology, 2,2, Chicago, pp. 108—110. M. Nash, Primitive and Peasant Economic Systems.
Chandler Publishing Company. E. R. Wolf, Peasants, Prentice-Hall, 1966. James M. Blaut,
A Geography and the Development of Peasant Agriculture (in) Saul B. Cohen, Problems and
Trends in American Geography, pp. 200—220, Basic Books, Inc. London, 1967. G. Dalton (ed.),
Tribal and Peasant Economics. The Natural History Press, New York, 1967. L. Symons, Agri-
cultural Geography, B. Bell and Sons, Ltd. London, 1967. M. Moerman, Agricultural Change
and Peasant Choice in a Thai Village. University of California Press, Berkeley and Los Angeles,
1968. Wayne S. Vucinich (ed.), The Peasant in Nineteenth-Century Russia, Stanford Univer-
sity Press, California, 1968. Jack M. Potter, Capitalism and the Chinese Peasant. Social and
Economic Change in a Hong Kong Village, University of California Press, 1968.
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a high productivity per unit area and also by a slow shift to a capitalistic and
co-operative agriculture.

Characteristics of peasant agriculture are still evident in Japanese agriculture:
fragmentary plots, small holdings, low productivity per capita, compact villages
and strong village ties, the importance of the family as an operational unit of
agriculture, fairly strong kinship ties. High productivity per unit area, a high
degree of application of fertilizers, and mechanization are rather similar to indi-
vidualistic, large scale capitalistic agriculture. The inconsistency and instability
of productivity in the operation of the newly developing dairy-farming can be
contrasted with the consistency and stability of productivity in the operation
of the long-established rice-culture. De facto folk land (common land) is still
existent on a large scale in mountain areas and has retarded the utilization
of the mountains. Japanese farming has not fully operated on the principle of
capitalism: farming is not financed by banks. Few farmers present a balance
sheet of farming operation. The consolidation of fragmentary plots as well as
the enlargement of small holdings have not yet been evident, as is seen in Table 2.
Co-operative farming is still in the test stage. It is vital for Japanese agriculture
to remove the remnants of peasant agriculture. Historical perspective must be
taken into account for the persistent survival of peasant agriculture in Japan.
The predominance of small-size holdings in Japan is generally attributed to the
natural conditions of the rugged topography of the island and also to the inherent
features of rice cultivation, but this is not the whole explanation.

Individualistic, capitalistic agriculture on a large scale was strongly recom-
mended in the 1870’s. The ranch system was also recommended, though in
a modified form, in mountain areas where traditional rough grazing was operated
on a communal basis. Those who advocated capitalistic agriculture on a small
scale were routed from the Government by those who advocated peasant agri-
culture on a small scale. Thus, it became more profitable for a landlord to rent

The peasants uprisings that arose frequently towards the end of the Tokugawa rule were
mainly for protests against the high rate of taxes. The operating landowner's land was reduced
to 3 cho and since the measurement of acreage to be held by landowners and the qualifications
of the resident landowners were strictly defined, the actual acreage that was to be finally
released to peasants and fenants surpassed the original plan (p. 93). ...According to the
Survey of Farm Household Economy, the farmers who manage land over 2 cho can cover
their expensives only with their agricultural income. But mere 10 per cent of total
households belongs to a group of those, and 90 per cent of total households, of which
petty peasant holdings less than 1 cho constitute 75 per cent, must make both ends
meet of their family finance with some non-agricultural income (p. 113). A Century
of Technical Development in Japanese Agriculture, Japan FAO Association, 1959 use term
peasant as opposed to farmer, tenant).

The word "peasant” comes readily to mind when we think of those who work the soil in
such diverse regions and with such differing economic organisations as are to be found in Greece,
Chile, Japan and Russia. (L. Symons, Agricultural Geography, G. Bell and Sons, London, p. 58.).
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this land to tenants than to operate all his land himself by employing labour.
The enclosure of a fairly large part of the common lands in mountains was
carried out by the Government towards the beginning of the 20th century.

It was revealed by statistics that the ratio of the number of middle size
holdings, by Japanese standards, to the total number of holdings increased in
contrast with the decrease in the ratio of large-size holdings and small size
holdings. And this gave a standby to those who advocated peasant agriculture
on the traditionally small scale. In 1923, one of A. V. Chayanov’s theories Die
Lehre von der bauerlichen Wirtschaft was translated from German into Japanese,
and won a reputation in Japan. In Japan, where small-scale holdings were
predominant, only a few capitalistic farms by world standards were operated,
but most of them did not last long. At the time of the land Reform of 1948,
approximately 624 farms may be said to have been capitalistic farms on a large
scale, by Japanese standards. Particulars are shown in Table 1.

TABLE 1. Capitalistic farms in Japan in 1948

Types of ownership No. of farms

Farms operated by landlords who rented a part of their land to

tenants 219
farms operated by owners 216
owner farms 82
part owner farms 112
leased farms 22
farms composed of leased lands and the self-owned land, a part

of which is rented too 12

Source: Kuzuo Fukumoto, (—) A skeich of the development of capitalistic agriculture in Japanese

agriculture, Kaihosha, Tokyo 1949.

Land reform played an important role in emancipating tenants from land-
lords and in opening the way to democracy, but the average size of the culti-
vated unit has decreased from 2.4 acres in 1944 to 2 acres in 1950. Furthermore,
the Agricultural Land Law was enacted in 1952 with the object of defending
emancipated peasants against the revival of landlordism. However, economic
and social environments have changed, and now tend to accelerate urban mo-
vement, resulting in an increase in part-time peasants and the social breakup
of farming. As a result, the Agricultural Land Law has now come to retard the
enlargement of farming holdings: Table 2 reveals how stagnant the enlargement
of farming holdings has been.

1 For detailed information see A. V. Chayanov, The Theory of Peasant Economy, Preface,
Richard D. Irvin, 1966.
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TABLE 2. Number of farming households and their average area of holdings

Average area

Year No. of farming households P

(in acres)
1955 6,042,945 2.1
1960 5,975,000 2.5
1965 5,976,000 2.4

An Agricultural Land Amendment Law is to be proposed to the National
Diet by the Liberal Party with a view to encouraging the enlargement of oper-

tors’ land holdings by liberalizing transactions in farm land.
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AN APPROACH TO THE DEFINITION OF THE PLANTATION

To point out that there are many problems in attempting both to classify
agricultural systems and to find adequate definitions of them is clearly quite
unnecessary. For those whose interests are specifically in the economic geography
of the tropics, however, there is a particularly intractable problem in any attempt
to give a degree of precision to the use of the term plantation which, like so
many lacking exact definition, tends to mean different things to different people.
There appears particularly to be a major difference of opinion as to exactly
what type of agricultural system should be described as a plantation between
writers on the opposite sides of the North Atlantic. North American writers
on the topic, understandably, have often been strongly influenced by the tra-
ditionally so-called plantation system of their own south! — indeed M. Prunty
goes so far as to state that there has been a semi-automatic association of
’plantation” with ’cotton’? but not to qualify his statement by any phrase
such as ”in the United States”. On the European side of the Atlantic on the
other hand, experience has primarily been gained from work in tropical depen-
dencies — especially in Asia and Africa — so that, to the British geographer
for example, the term is much more likely to be associated with rubber or tea
than with cotton production.

The danger that characteristics observed in the area in which individual
geographers are particularly interested should be thought of as typical circum-
stances or trends is ever present, so that H. F. Gregor — apparently with extra-
-tropical experience primarily in mind — speaks of the continuation of the

1 In E. T. Thompson, " The Plantation: A Bibliography’, Pan-American Union, Washin-
gton, 1957, 513 references are listed under the sub-heading B. The South (pp. 34—62). The same
bibliography includes 99 on the West Indies and Guianas (pp. 62—68) and 26 on Malaya, South-
-east Asia and the Dutch East Indies (pp. 74—76).

2 M. Prunty, The Renaissance of the Southern Plantation, Geographical Review, 45, 1955,
6 — Agricultural Typology
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guishes a plantation from a smallholding in Malaya, 50,000 trees in Brazil,
a labour force of at least five tenants in the thirteenth census of the United
States (1910), and a specified list of crops in the British government publication
”Plantation Crops”.

The traditional plantation in the Americas, which may perhaps be typified
by the West Indian sugar plantation described in 1793 by planter and historian
Bryan Edwards’, which covered about 1000 acres, of which 200 to 300 acres
was under sugar cane and an equivalent area under each of food crops and
woodland, underwent considerable changes consequent upon the emancipation
of the slave labour force, begun in the British territories in 1843 and completed
throughout the western hemisphere by 1888. Especially noticeable has been the
modification of the systems of cultivation of those crops such as sugar, cotton,
tobacco and coffee, whose production is located primarily on the tropical mar-
gins or in the subtropics. The traditional cotton plantation of the United States
”south” was modified into varieties of fragmented ’sharecropping” units%?;
many of the West Indian sugar plantation areas turned to the smallholding
production of alternative crops — limes, cotton, arrowroot, groundnuts, etc'®;
whilst coffee — after having pioneered the frontier of southern Brazil in a dis-
tinctive manner using colono settlers — is increasingly grown by smallholders
or on farms in conjunction with other crops!t. R. O. Buchanan? has suggested
that a major reason for the modification of the methods of production of these
traditional sub-tropical plantation crops has been the fact that the annual
planting required for most of them and the seasonal nature of all their harvests,
calls for a large and consequently expensive labour force at certain periods
of the year only, the maintenance of which on a permanent basis is therefore
uneconomic. This situation is clearly less true of perennial crops grown in equa-
torial or near-equatorial climates, for which replanting is a relatively minor
job and harvesting a continuous or near-continuous one. It is in the production
of such low-latitude crops, amongst which rubber is the pre-eminent example
but which include tea, oil-palm, sisal, coconuts and the readily-ratooning banana,
that a permanenent labour force can be more efficiently employed.

The development, for example, from the mid-nineteenth century onwards
of tea and rubber growing on European owned and managed propertiesin south-

? B. Edwards, History of the British Colonies in the West Indies, London, John Stockdale,
1793, p. 250 et seq.

8 M. Prunty, op. cit.

9 P. S. Taylor, Plantation Agriculture in the United States: Seventeenth to Twentieth
Centuries, Land Economics, 30, 1954.

10 Q. P. Starkey, Declining Sugar Prices and Land Utilization in the British Lesser Antilles,
Economic Geography, 18, 1942.

11 J. W. F. Rowe, The World's Coffee, London, H.M.S.O. 1963, p. 41.

12 R. O. Buchanan, A Note on Labour Requirements in Plantation Agriculture, Geography,
23, 1938.
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ern Asia and parts of Africa, of the production of bananas in the lands on the
shores of the southern Caribbean and of oil-palm in central Africa and south-
-east Asia, has been distinguished by many criteria that clearly relate the resul-
ting forms of production to the traditional plantation. These include the occu-
pation of large areas of land per unit of control (generally one thousand or
more acres!3), the employment of a large labour force (measured in hundreds'*)
and specialization on one crop intended primarily for export. Such enterprises
are most distinguished, however, by the use of ”industrial” methods — the
scientific management of 1and; the employment of skilled personnel (both technical
and operational); the organized recruitment, housing and supervision of labour;
and the constant seeking after improved crop varieties, better cultural practices
and more efficient processing techniques. It is this aspect of their character
that justifies their classification as a distinct type of agricultural activity,
whilst their similarities to the traditional plantation justify their description
by that term.

Many attempts have been made to define the plantation by using various
of the criteria already mentioned and different writers have laid their prime
emphasis on different aspects?®. Frequently, definitions have hinged on criteria

18, 14 The following examples of areas and labour force sizes are not a random sample in
the statistical sense but each is considered typical by its author.

Enterprise Area Labour Source
(acres) Force
Bananera Plantation, 800 160  J. P. Augelli, Bananera: A Tropi-
Costa Rica (bananas) cal Plantation on the Pacific Low-

lands of Costa Rica, Ch. 6 in
R. S. Thoman, and D. J. Patton.
(eds.), Focus on Geographic Acti-
vity, New York, McGraw Hill Inc.

1964.
Kuala Jelei Estate, 1684 238 P. P. Courtenay, Plantation Agri-
Malaya (rubber) culture, London, G. Bell and Sons
Ltd., 1965.
Khoomtaie Estate, 2900 1510  Courtenay, op. cit.
Assam (tea)
Hacienda Sacapuc, 6859 250 R. E. P. Chardon, Geographic As-
Yucatan (henequen) pects of Plantation Agriculture in
Yucatan, Washington, National
Academy of Science 1961.
Diamond Estate, 12436 n. a. R. T. Smith, British Guiana, Lon-
British Guiana, don, Oxford University Press,
(sugar) 1962.

15 1) "'A unified agricultural organization of considerable size under one management,
of practically a continuous tract of land, operated as a single unit with respect to the methods
of control of labour and products’”.
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C. O. Brannen, Relation of Land Tenure to Plantation Agriculture, Washington, Govern-
ment Printing Office, 1924, p. 9.

(II) " The plantation system connotes the acquisition of a limited but fairly extensive area
for the cultivation of a particular crop, the actual cultivation being done under the direct su-
pervision of a manager, who in some cases may himself be the actual proprietor. A conside-
rable number of persons (the number may run as high as 4000) are employed under his control
in the same way as the factory workers are under the control of the factory manger, but there
is one important difference in that the work is essentially agricultural and is not concentrated
in a large building”.

Royal Commission on Labour in India, 1931 quoted in C. R. Fay, Plantation Economy ,
The Economic Journal, 46, 1936.

(I11) A plantation is, therefore, a large agricultural and industrial enterprise, managed
as a rule by Europeans, which, at great expense of labour and capital, raises highly valuable
agricultural products for the world market™.

L. Waibel, The Tropical Plantation System, The Scientific Monthly, 52, 1941.

(IV) "Plantations are largely concentrated in the tropics, not because of climate, but
because, in the present world community, tropical regions constitute a highly important and
accessible trade and agricultural frontier, and the plantation is always an institution of the fron-
tier. The tropics constitute a frontier where there are exploitable agricultural resources attra-
ctive to capital and which are nearer to consuming in terms of transportation costs than are
the vast areas of sparsely peopled but potential agricultural lands in the temperate zones. Plan-
tations have developed along nontropical frontiers in the past and conceivably may in the future”.

E. J. Thompson, The Climatic Theory of the Plantation, Agricultural History, 15, 1941.

(V) ”We may thus define the plantation, for the purposes of this investigation, as an
agricultural settlement in which all factors of production and a highly rationalized organization
of economic activity are assembled in an area whose ecology, culture, or economic character
is not "European-American’”. The plantation is an economic and cultural-extension of western
industrial-urban civilization in an area of non-European (i.e. not industrial-urban) culture.
It involves the importation, and generally some local adaptation, of European (in the broad
sense) management, methods of cultivation, technology, capital, and organization, along with
a labor force which generally is of non-local and non-European composition, into a sparsely
populated area with relatively low land costs. The plantation is definitely-commercial and exports
its cash product to a mass industrial-urban market, generally distant from the plantation area”.

R. E. P. Chardon, Geographic Aspects of Plantation Agriculture in Yucatan, Washington,
National Academy of Sciences, 1961, p. 8.

(VI) "Reduced to its simplest definition, the "plantation is a technique for organizing
land and labor in the tropics or subtropics to supply middle-latitude markets with certain pro-
ducts (bananas, rubber, sugar, copra, palm, oil tea, and so on)”.

J. P. Augelli, Bananera: A Tropical Plantation on the Pacific Lowlands of Costa Rica,
Ch. 6 in R. S. Thoman, and D. J. Patton, (eds.) Focus on Geographic Activity, New York,
McGraw Hill Inc., 1964, p. 35.

(VII) "However, it seems that the plantation system possesses sufficient identity to
be acknowledged as a separate form of large-scale agriculture. In both forms of organization,
there is heavy specialization of the factors of production, but the plantation conmnonly posse-
sses two features which distinguish it from large-scale company farming; employment of a large,
relatively unskilled,,labour force combined with a lack of mechanization of harvesting activities,
and partial processing of the product at the site of production before marketing”.

P. Laut, Agricultural Geography, Melbourne, Thomas Nelson (Australia) Ltd., 1968, p. 204.
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that have proved to be impermanent, and have been criticised in consequence —
though a definition based on an impermanent criterion need not be faulty,
provided it is accepted that the institution so defined ceases to exist when the
criterion does. However, there seems to be no reason why a definition of the
plantation may not be found that will enable the institution to evolve without
completely losing what many writers consider to be its distinguishing features.

Of the criteria that have been used in attempts to define the plantation,
but which have proved or are proving impermanent, may be included origin
of labour force, foreign financial and executive control, specialization on one
crop, and pioneering function. It is, without doubt, true that the traditional
plantation depended for its labour force upon non-indigenous people, though
initially, in Virginia and the West Indies these were neither coloured nor slaves?®,
and also that the 19th and 20th century tea, rubber and other estates of Assam,
Ceylon, Malaya etc. needed to import labour — even if merely from another
district of the same political unit, as in Java and Assam. Basically the import
of labour was necessary owing less to the absolute scarcity of labour, though
this was often the case especially in the western hemisphere, than to the scarcity
of suitable labour. The plantation, whether traditional or modern, introduced
a system of disciplined “industrial” employment into environments in which
such organized day-by-day work was foreign, or in some cases insufficiently
profitable — the 1889 annual report for the state of Perak, Malaya stated for
example that a Malay

“absolutely refuses to hire himself out as a labourer on any terms that a planter could
accept. The mines (Tin Mines) absorb the attention of the Chinese, who prefer failure there
to steady work and wages on an estate, and the planter’'s only chance of a labour force
on which he can rely depends upon the natives of Southern India...}?”

That such immigrant labour was cheap — as is often claimed — is open
to doubt since it had to be recruited, transported, and housed, and many recruits
were often of poor quality, both in physique and ability to do outdoor work 8.
In order to obtain labour for his rubber plantations in Liberia in the 1920,
Harvey S. Firestone was obliged to pay the highest prevailing wage in the
country, provide free housing, health and education, subsidized foodstuffs and
household items and give compensation to paramount chiefs'®. Important though
immigrant labour was in the early years of plantation development, however
increasingly it is provided locally. On many Assam tea estates, for example,

18 p. S. Taylor, op. cit.

17 Perak Annual Report 1889, quoted in R. N., Jackson, /mmigrant Labour and the Deve-
lopment of Malaya, 1786—1920, Kuala Lumpur, Government Printer, 1961, p. 95.

18 J. C. Jackson, Oil Palm: Malaya’s Post-Independence Boom Crop, Geography 52, 1967.

19 W. C. Taylor, The Firestone Operations in Liberia, Washington National Planning Asso-
ciation, 1956, p. 66.
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children get the preference in filling vacancies in the labour force, as their
parents get old and infirm?2°, whilst nearly one quarter of the labour force of
the Dunlop Malayan Estates Ltd. now consists of Malays® and this is not atypical.
The tendency for plantation labour to be locally born will clearly increase
both as generations pass and as economic development familiarizes previously
subsistence cultivators with the work habits of industrial economies. Lim Chong
Yah has recently described the problem of stopping

"the long queues of Malays at many of the labour exchanges from getting longer??”.

In addition to the growing component of locally born and indigenous people
in the basic labour force, managerial personnel and even financial and executive
control are ceasing to be as universally foreign, i.e. European as they were
before the Second World War %3, and such overseas control is therefore no longer
as useful a criterion in defining the plantation. The increasing Chinese and
Indian ownership and operation of rubber estates in Malaya, and government
control in Irdonesia and Cuba have not basically altered the nature of the
undertaking concerned, although European and American proprietorship and
direction have been replaced.

Crop specialization does largely remain a characteristic of the plantation,
particularly in those cases where local processing is essential — as with tea,
sugar, oil-palm and sisal — for the simple reason that the cost of the optimum-
sized processing factory, which may frequently run into hundreds of thousands
or even millions of pounds sterling, clearly requires an extensive area of its
raw-material crop, and an orientation of all operations, managerial, marketing,
research, etc. towards it. Crops such as coffee and rubber, which require less
expensive on-site processing are more likely to be grown in conjunction with
other crops, however, and are, for this and other reasons, favoured crops for
smallholders. The downward trend of natural rubber prices and growing com-
petition from synthetics, whilst palm-oil prices have risen, has, for example,
persuaded many rubber estates in Malaya to diversify especially into oil-palm
production since 1958%%. Although in general, therefore, plantations retain
emphasis on one crop, it seems unnecessarily rigid to make monoculture a pre-
-requisite for recognition of a plantation.

The notion that plantations are an institution of the economic frontier
and therefore, by implication, impermanent, is one particularly associated with
E. J. Thompson who, in rejecting climatic theories of the plantation, explained
the concentration of plantations in the tropics by claiming that:

20 Personal correspondence from Manager, Khoomtaie Tea Estate, Assam, 1964.

21 Personal correspondence from Manager, Dunlop Plantations Ltd., 1964.

22 Lim Chong Yah. Economic Development of Modern Malaya, Kuala Lumpur, Oxford
University Press, 1967, p. 122.

23 R. O. Buchanan, op. cit.

24 J. C. Jackson, op. cit., p. 99.
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"in the present world community, (he wrote in 1939)... tropical regions constitute a highly
important and accessible trade and agricultural frontier, and the plantation is always an
institution of the frontier’%.

It is, perhaps, possible to recognize two major types of enterprise, both
of which have characteristics in common and have been termed plantations.
The first of these might be called the pioneering or “’frontier” plantation, the
principal function of which has been the opening up and initial development
of both tropical and extra-tropical regions by the production and export of
crops for the European and North American market. Such frontier plantations,
like the mining operations with which they have often been contemporary,
have been a spearhead of European enterprise in underdeveloped and often
unsettled countries, and have grown a wide variety of crops. They have typically
been faced with transport difficulties, which have limited their distribution
first to tide-water and then to places within easy reach of railways, and have
needed to recruit labour from afar — slave, indentured or free immigrant —
to provide a workforce. What distinguished the frontier plantation most, howe-
ver, was its abundant use of cheap land and relatively cheap labour and it
thus managed profitably to grow a wide range of crops, some of which today
cannot normally yield a surplus over labour costs sufficient to cover the over-
heads of plantation management. The majority of traditional (i.e. slave-owning)
plantations were of the frontier type.

With the increasing cost of labour, first by the abolition of slavery, then
by the organization of plantation workers and the provision of more welfare
services, the situation was gradually brought about whereby certain of the
crops that had been grown by the frontier plantation could be produced more chea-
ply on smallholdings or farms. This seems particularly to have been true of the
annuals, such as tobacco and cotton and to some extent of sugar, leaving the
perennial tree-crops to provide the basis of modern plantation enterprise
and their production to have become highly organized in what might be called
the ’industrial™ plantation 2&.

The industrial plantation is concerned with the constant output of its product
in order to employ its expensive labour force fully all the year round and to
meet an all season demand for goods of both high and constant quality, often
in the face of a number of types of competitive suppliers. It wishes to ensure
the smooth flow of a standard raw material from its trees at all seasons, and
consequently has come to be located principally in the equatorial and tropical
monsoon lands. Of the perennial tree or bush crops that had been taken up by
the frontier plantations, tea, rubber, oil palm and sisal possess most nearly
the ideal requirements of the industrial plantation. It may be claimed that

25 E.J. Thompson, The Climatic Theory of the Plantation, Agricultural History, 15, 1941-
26 p. P. Courtenay, Plantation Agriculture, London, G. Bell and Sons Ltd., 1965, p. 141-



http://rcin.org.pl



90 PERCY P. COURTENAY

where relevant, of the processing factory thus contributing to its economic
operation, and also helps maintain the differential between value of product
and operating costs, especially of harvesting. Such continuous production,
which makes the plantation defined by these criteria resemble a factory pro-
duction line more than a farm with its seasonal operations, is clearly most readily
attainable from a perennial crop, or one like the banana which readily ratoons,
grown in a region warm enough at all or most seasons to liberate harvesting
from the marked seasonal rhythm imposed by non-tropical climates. That such
tree or bush crops, and even sugar cane, are planted rather than sown gives
a happy verbal significance to the term plantation if it is limited to such types
of tropical agricultural organization.

It is suggested, therefore, that the use of the term plantation be limited
to those agricultural enterprises involved in the large scale production of crops
by a uniform system of cultivation under central management, that make use
of scientific methods and efficient processing techniques and whose harvest,
from planted perennials or ratooning annuals, is largely free of seasonal rhythm.
It remains therefore largely tropical, especially equatorial, in location but is
not tied by definition to any particular historical phase of development, type
of labour force or control, imperial, liberal or socialist economic system, or
export or home market.
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Another problem is that of defining a rice farm or a rice area. In Malaysia
a rice farm is one with at least 75 per cent of its area in rice. At the regional
level the problem of definition is graeter. What is a rice area? Is it one in which
at least 75 per cent of the farms are rice farms? Or would 50 per cent be a better
figure?

Because the present classification is concerned with rice cultivation systems
and not rice agriculture as a whole other features have been omitted. Soil and
climate, except season of cultivation, are two of these even though they ob-
viously have major influences upon cultivation systems, not only directly upon
rice as an organism but also upon the selection of particular strains for parti-
cular circumstances both as these vary from place to place and as they vary
temporally in one place. The varieties of rice sown and especially their matu-
ration periods, could form other variables of use in classification. But their
relationships with physical factors and cultural preferences are so complex,
and for many parts of the rice-growing world, so poorly understood, that it
was felt safer to accept the fact that rice grows where it grows, and thus to
omit the graeter portion of the ecological factors in rice-growing.

The scheme also omits such important factors as land tenure, size and frag-
mentation of holdings and settlement patterns associated with rice-farming.
Some are as much attributes of rice-farming peoples as of farming itself. Their
inclusion would be highly desirable if this classification were to be extended
to rice agriculture as a whole. Thus in Malaysia, usufruct rights to land are
a concomitant of long-cycle shifting cultivation in the Central Ranges of Malaya
and in Sarawak and Sabah. In Kedah and Kelantan states, northern Malaya,
but not elsewhere, a high incidence of landlordims is a characteristic of lowland
transplanted rice culture.

Throughout the nation farms are almost all less than two hectares in size,
the average being about 0.8 hectare. No data exist to permit the analysis of
any correlation between farm size and system of cultivation, though for Malayan
lowland transplanted rice as a whole, these data do exist. They show a definite
correlation between average size and form of tenure, as well as a definite tendency
for rice farms in the western states of Malaya from Selangor northwards to
be larger than rice farms elsewhere?. Farm size nevertheless remains a highly
desirable feature for inclusions in a classification system. Nor has sufficient
research been done to establish more than the general facts that long-cycle
shifting cultivation in Malaya is associated with small clusters of huts (both
Malay and aboriginal), that the same system in Borneo is largely but by no
means exclusively associated with long house settlements, and that elsewhere,
lowland systems are associated with village-dwelling with the notable but minor
exception of a few recently developed sawahs in which houses are set in the

2 R. D. Hill, 1967, pp. 107 and 114.
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niddle of the fields recently developed by Government agencies. Thus land
tenure and settlement, though obviously functionally related to crop systems,
are parts of a greater whole and are thus much less important in differentiating
such systems than are the characteristics of cropping systems themselves.

THE SCHEME IN PRACTICE

It cannot be claimed that the tentative scheme is universally applicable
as it stands, although it goes some distance towards this. Despite the enormous
number of theoretically possible combinations of sub-categories only 36 distinct
systems are recognised in Malaysia and cultivation systems are as diverse in
Malaysia as anywhere else in the world of peasant rice-farming. The areal
extent of the systems in detail is unknown but Figure 3 indicates roughly. their
prevalence. However, grouped data show the following:

TABLE 1 Area under various systems of cultivation (in thousand hectares)

Malaya (1963) Lowland, transplanted, unirrigated, one annual crop 335.8
Lowland, transplanted, irrigated. one annual crop 21.6

Lowland, transplanted, irrigatad, two annual crops 20.0

Lowland, non-transplanted, non-irrigated (all types) 10.5

Upland, non-transplanted, non-irrigated 10.7

Sabah (1964) Lowland (all types) 26.2
Upland (all types) 10.1

Sarawak (1963) Lowland (all types) 40.8
Upland (all types) 73.4

549.1

Flat land systems are most numerous: artificial terracing is rare. Sloping
land systems are not common except in Sabah and Sarawak where 28 and 64
per cent respectively of the total rice land is in hill rice. In most systems, in-
cluding all the hill systems, wet season cultivation is the rule. To be extended
outside the humid tropics, simple temperature criteria (warm season or cool
season) would need to be included. All but two of the systems which include
permanent annual cultivation are on flat land but not all flat land systems
have permanent cultivation as a feature. Flat land shifting cultivation, mostly
short-cycle, is on the whole of minor importance though of some significance
locally and historically.
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CONCLUSION

Thirty-six distinct systems is rather too large a number for satisfactory
mapping at the scale of the large region but the scheme seems to offer some
rational basis upon which various systems might be combined. Although there
are a number of possible combinations, three fundamental systems can be distin-
guished; flat land permanent cultivation, flat land shifting cultivation and
sloping land shifting cultivation. A further sub-division of flat land permanent
cultivation could be made on a number of bases; number of crops per year,
or water control, i.e. rain rice and irrigated rice or again planting methods,
i.e. transplanted rice and non-transplanted rice.

The great advantage of this system of classification is that generalizations
can be readily made from it and that the precise characteristics of bower orders
of categories are known when these lower orders are grouped to form higher
orders of categories.

Another possible line of enquiry is also opened up, in that a basis is provided
for historical investigations. Systems such as unirrigated short-cycle shifting
cultivation of swamp margins (System 28) or its elaboration, System 32 which
adds irrigation to shifting cultivation, may represent survivals of primitive
systems. This cannot be elaborated here but the evolutionary sequence of
Malaysian rice cultivation seems to begin with unirrigated short-cycle shifting
cultivation of the swamp margins. From this the line of evolution forks into
shifting cultivation of the uplands on one hand, and on the other, flat land
systems involving hoe-using permanent broadcast-seed cultivation, elaborating
into permanent hoe-using dibble-seed cultivation, in time developing into
plough-using dibbling systems a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>