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INTRODUCTION

Until the middle of the present century, low input agriculture has been
the predominant style found in most regions and countries. At that time,
several circumstances triggered the development of a generalized tendency
toward high input agriculture. Among them, there is the development of the
agricultural sciences and technology as well as the industrial technology
which produce a wide spectrum of tools, machinery, implements, chemical
products and plant and animal varieties. The wide technological offer,
together with the demand for agricultural products, the existance of a large
area of high potential ecosystems, as well as the favorable situation of
prices of agriculltural products and inputs, are some of the main causes that

lead to the present situation.

Presently, the need of low input agriculture has to be stated in a
different context, since the technological offer surpasses the requirements
and possibilities of wuse. There is a political, economical, social,
geographical and ecological need to develop low input agriculture in the
European Union. The low input agriculture could partially be justified and

developed from an ecological point of view.

This paper has been divided into four parts. In the first, the
theoretical bagis of low input agriculture are presented in relation to the
background and the conceptual framework. In the second part, the low input
agriculture is described through the main variables which describe it as well
as presenting the geographical distribution. The third part refers to farming
in the context of diversity and multiple use. Low input can't be justified in
the sole context of agriculture and countryside; it needs to be related to the
society in general and thus the fourth chapter is related to the society-

nature relationship.
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BASES

Background

From an ecological and developmental perspective of civilization,
environment means the set of situations where a creature has to live (Childe,
1954). It doesn't mean only the environmental habitat: wind, heat, cold and
moisture, mountain physiographic conditions, lakes, rivers or swamps, but also
factors such as the provision of food and the natural enemies. In the case of
human beings, it also includes the economic position, religious beliefs,
traditions, customs and technology, as well as other human beings.

The same author suggests that prehistory is a continuation of natural
history and that there is an analogy between organic evolution and cultural
progress. The world history describes the emergence and adaptation of species
that allows a better fitness to get food, land and protection which affects
its capacity to live and multiple. At the same time the history of mankind,
after the evolutionary process in the natural environment, shows him modifying
the environment as he creates technologies, industries and economics which
have promoted the increase of the species, vindicating the improvements of his
options. The customs and norms and prohibitions condensed the human
experiences accumulated in relation to his environment, which transmitted
through the centuries by social traditions, take the place of the inherited
instincts which allow the species survival in the natural ambit where the

species evolved.

The nature is the natural ambit where the species evolved; where many
of the necessary environmental conditions for the species are fulfilled. Thus,
it has been necessary to develop the technology which would allow the proper
transformation of nature to fit human needs, in their historical and cultural
evolution. One of these technologies 1is agriculture. Agriculture,
operationally can be defined as the artificialization of the ecosystem,
originated in the former concepts of Lawes, 1847, meaning to artificilize the

nature (Gastd, 1980): :

~ The physical space where the agricultural problems are solved is the
farm, which generates different restrictions and thus, it is of specific
nature, that is if the same problem is considered in a different context than
the one of the farm and the countryside. The farm is the physical space where
agriculture takes place. The different interior spaces have different
properties and internal connections among them and with the exterior and are
controlled in the last instance by man. Because of this, the agricultural
activities are different when taken place under different farm restrictions,

and that includes both ecosystem and man.

The farm is defined as a space of natural renewable resources internally
connected and limited externally, whose final purpose is to make agriculture
(Gastd, Armijo and Nava, 1984). The farm is also an organized decision-making
unit where agricultural production activities are carried out with the purpose
of satisfying the farmers goals (Ruthenberg, 1980). Agriculture is defined as
the process to artificialize the ecosystem. The degree of artificialization
is the generalized magnitude of difference between the original reference
state of the farm ecosystem and its transformed state. The world agriculture
in this work is used sensu lato, that refers to any natural resource including
forest systems, fresh water, crops, grasslands, annual crops, orchards,
wildlife, hunting, recreation or any other.

The ecosystem is a set of biotic and abiotic components connected in
such a way that they make a unit or whole. There is a farm problem, when the
farm ecosystem state doesn't match the state considered as ideal, according
to some anthropic criteria. The constraints arising at higher hierarchies,
both physical and ecological don't allow the ideal farm state to be reached.
Because of this, it is necessary to identify the characteristics of some
states close to the ideal that satisfy the restrictions of the higher levels
of control such as those of the county, the region or the country. The study
to artificialize ecosystems should start from the basic which allow the
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decision making and the actions required to solve the problems.

Low, according to the Webster Dictionary and in relation to low input
agriculture, could have several meanings. In general, low is defined as
occurring not far above the ground, floor or base. It can also be defined in
relation to the general or average level, which means that it is less than
normal. Thus, it is required to understand the meaning of normal.

The ambit where agriculture takes place is the nature represented by the
different ecosystems found in each place. What is normal has to be referred
to each ecosystem in relation to its limitations and potentialities. The
climate, geoform, soil, plant and animal cover are the variables that describe
the system levels of reference in order to eventually determine what is
normal. The ambit, represented by the ecosystem where the agriculture takes
place, has to be valued according to its potential, in categories such as high
potential or low potential ecosystems. In this context low takes on a
different meaning, indicating something inferior or below an acceptable
standard according to the potentialities of the specific ecosystem. Low input,
thus has a different value in a high potential ecosystem than in a low

potential one (Table 1).

Table 1. Level of input, output and ecosystem potential posibilities of
agricultural systems

Level of input Ecosystem potential Level of output Kind

Low Low Low Low input sustainable
agriculture. e. g. good
range management, good
wild Life management

Low T Low High Extensive agriculture.
Non sustainable. e.g.
expensive explotation

p ] of the amazone forest

High Low Low Intensive agriculture
in low potential
ecosystem. e.g.

¥ expensive agriculture
on low potential
ecosystems.

High Low High Extensive agriculture.

the sustainable output
is low because of low
ecosystem potential.

High Low Extensive agriculture
in high potential
ecosystem. e.g. under
utilized ecosystems.

Low

High High Extensive agriculture.

Low
Non sustainable.

High High Low Intensive agriculture
with low output.

High High Intensive agriculture
in high potential
ecosystem. Is the
normal where thw social
and economic situation
allows it.

High




To input means to insert or supply energy, mass or information to the
ecosystem in order to get a certain output or simply to maintain it in a
certain state. In this paper low will have the meaning of an absolutely small

amount of a specific input.

Traditionally, low input agriculture has been related with low potential
ecosystems, where inputs have also been low since the technological
receptivity is not as large as in the high potential ecosystem. This is also
referred to as extensive agriculture, and it occurs in circumstances such as
non-irrigated arid lands, hill country, mountain areas or swamps. In a
relative context, this could be considered as a high input agriculture, since
the inputs are as high as the potential receptivity of the ecosystem or even

larger.

Under the present CAP situation, low input agriculture refers to many
different things but especially to high potential ecosystems receiving a
relatively small supply of external additions of energy, mass or information,
and thus having an output inferior to its potential.

The rise of modern agriculture

Through most of the temperate world, modern farming is capital-intensive
and highly technified. It is characterized by high level of mechanization,
large inputs of energy in the most varied ways such as mechanized labor,
fertilizers, and pesticides and by a relatively small and declining labor
force. The output, expressed in yield per unit area or in work efficiency is
far in excess of anything achieved in history (Briggs and Courtney, 1991). It
will continue with technologies better adapted to the environment, the
political context and the institutional development (Osten, 1993).

The emergence of modern farming systems could easily be traced starting
from the sixteenth century, but it has its roots from long before, through a
continuous evolutionary process. The following items involved should be
considered as a whole ‘when characterizing modern agriculture.

. a. Technological development. During the middle decades of the
- present century agricultural development revived, especially with the
massive application of the green revolution and the effects of the
available technology and the state of peace that followed the Second
World War (Winkelmann, 1993). The impulse to agricultural technology
was the final step of scientific and technological development which
started during the previous century with the experiment stations,
research laboratories, industrial revolution and in general, the
progress made on the preparation for the war. The technologies
developed, according to their effects, could be grouped into two
categories: those oriented to intensified agricultural yields through
production factors control and those that permitted to increase the
labor efficiency (Ortiz-Cafavate, 1993), which are the following:

Mechanization. The most outstanding is the petrol driven tractor. The
direct effect of the tractor was to greatly reduce the amount of time
and labor needed in agriculture. It also allowed to enlarge the
cultivated lands and the cultivation of lands that, until then, were
marginal. Tractors also released land originally needed for feeding
draft animals. The depth of cultivation and the change in soil
structure, erosion and organic matter distribution, could also be
important. Cereal harvesting equipment existed before 1930, but during
the 1950's the combine machinery was developed and forage and vegetable
harvesters were also in use (Hawkins, 1980). Mechanization has also
expanded to grain drying and milking, and they have become automated

(Briggs and Courtney, 1989).

Plant and animal breeding. The post war period has seen advances in
plant breeding to improve yield, grain characteristics, better
adjustment to climate and soil and better suited to the needs of the
processor and consumer (Borlaugh,1987). These varieties are able to
cope with problems of diseases, pest attacks and lodging. The yield
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potential increases have been estimated in various amounts such as
0.39% per year to 0.84% per year. Animal breeding has also been
successful increasing the production of dairy cattle and beef as well
as the quality of production in relation to consumer demands.
Artificial insemination has been important as well as animal health.

Fertilizers. The quantity of fertilizer applied to crops in the
European countries have increased several times since the Second World
War (Table 2). Between 1939 and 1975, it increased by sevenfold in
Britain. In some countries or regions such as the Netherlands, the
amount of fertilizers, after reaching a peak, at the beginning of the
1980's, has later been reduced. Fertilization practices have also
changed, especially with the addition of compound fertilizer containing
mainly NPK and the decreased use of barnyard manure. Nitrogen increase
has been the most outstanding and it accounts for as much as 30% of the
output increase or even more (Austin, 1978).

Pesticides. Development of pesticides started during the 1940's with
the introduction of DDT and MCPA and were followed by CMPP, dicamba and
dichloroprop and the insecticides aldrin, dieldrin and heptachlor. This
produced positive effects increasing yields. On the negative side,
there are harmful effects of persistant residues. In the 1960's,
organophosphate pesticides were developed. The area sprayed increased
about 5% per year (Briggs and Courtney, 1991).

TABLE 2. Nitrogen fertilizers increase in the EU, from 1970 to 1988
(EUROSTAT, 1992)

Year
EAUMELY 1970 1980 1988
‘ N ton km 2
B : e "19.3 22.3 24.5
DK - 10.8 14.1 14.7
D 14.9 20.7 20.6
GR 5.1 8.5 10.6
s 2.7 k4 5.5
F 7.9 1.4 13.3
1 4.9 8.3 7.6
NL 46.1 56.2 46.7
P 2.0 3.8 Kk
UK 12.4 17.7 20.9

Farming practices. As a consequence of improving technology, yields
have markedly increased. Between 1952 and 1975 agricultural outputs in
the UK rose 60% (Hawkins, 1980), while the crop area was reduced by 6%
due to urban development, mining and afforestation (Best, 1981). Output
increase has wholely occurred as a result of improvement in yields
(Briggs and Courtney, 1991). At the same time the number of workers

employed in agriculture has declined (Table 3).



