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System’s approach



System 

� A system consists of several components or
subsystems which depend on each other. A system is
defined as a unified whole or set of interrelated and
interacting elements/ components. A system
processes input into outputs. Therefore, each systemprocesses input into outputs. Therefore, each system
consists of boundaries, components, interactions
between components, inputs and outputs.



� "systems“ from the Greek word "synistanai,“ means "to bring
together or combine."

� "systems approach" have been used to manage armies and
governments for millennia.

� After the Industrial Revolution of the 19th and 20th centuries
formal recognition of the "systems" approach to management,
philosophy, and science emerged (Whitehead 1925, von Bertalanffyphilosophy, and science emerged (Whitehead 1925, von Bertalanffy
1968).

� As the level of precision and efficiency of technology, science, and
management increased the complexity of industrial processes, it
became increasingly necessary to develop a conceptual basis to
avoid being overwhelmed by complexity.

� The systems approach emerged as scientists and philosophers
identified common themes in the approach to manage and organize
complex systems.



Major concepts underlie the systems approach

� Specialization

� Grouping

� Coordination

� Emergent properties� Emergent properties



basic components

� ELEMENTS are 
measurable things that 
can be linked together. 
They are also called 
objects, events, patterns, objects, events, patterns, 
or structures. 

� PROCESSES change 
elements from one form 
to another. They may 
also be called activities, 
relations, or functions.



Open vs Closed Systems

� Some systems are open 
with respect to certain 
elements or processes 
(e.g., figure to the right). 
The elements or 
processes can flow into processes can flow into 
or out of the system. For 
example, an automobile 
engine is "open" with 
respect to gasoline--
gasoline flows in and 
exhaust (oxidized 
gasoline) flows out.



� Other systems are closed
with respect to certain
elements or processes
(e.g., figure to the right).
The elements or
processes do not leaveprocesses do not leave
the system. For example,
an automobile engine is
largely "closed" with
respect to lubricating oil-
-the oil does not leave the
engine.



Hierarchies

� Most systems contain
nested systems; that is,
subsystems within the
system. Similarly, many
systems are subsystems
of larger systems.of larger systems.



Hierarchies: examples

the nested system above right could represent:

atoms (black dots), molecules (red circles), cells
(blue), and organs (green);

leaves (black dots), trees (red circles), stands (blue),
and landscapes (green);and landscapes (green);

planets (black dots), solar systems (red circles),
galaxies (blue circle), and universes (green).



� Nested systems can be considered as a hierarchy of
systems. Hierarchical (nested) systems contain both
parallel components (polygons of the same color,
above) and sequential components (polygons of
different colors, above).

� "At the higher levels, you get a more abstract,
encompassing view of the whole emerges, without
attention to the details of the components or parts.
At the lower level, you see a multitude of interacting
parts but without understanding how they are
organized to form a whole.



� Attempting to measure, study, or manage a system at
a precision greater than the innate variation among
its components leads to meaningless measures. At
the upper levels of a hierarchical system, the amount
of precision which can be measured, studied, orof precision which can be measured, studied, or
managed declines.



Reasons for declining precision

� The elements or processes in parallel components of a
system (e.g., two stands) are slightly different; therefore,
combining them at a broader level (e.g., landscape)
increases the innate variation of the average component
(e.g., stand).

� The elements or processes in sequential components of a� The elements or processes in sequential components of a
system are dependent on each other; therefore, variation
in components become additive. For example, size
variation among trees within a stand means that there is
innate variation in the average tree size in a stand, and
even greater variation in the average tree size when
stands are combined into landscapes.



� Moving information between levels of a hierarchy
requires time. The variation in time needed to
process different steps within a hierarchy can lead to
innate temporal lags or bottlenecks. These can be
minimized by not trying to consider a system with
high precision from a single, central, upperhigh precision from a single, central, upper
hierarchical level (e.g., centralized planning by
governments or regional models of ecosystems).
Instead, such centralized levels are useful for
generalities which allow local variation, while more
precision is achieved through independent, parallel
processes at more localized levels.



System approach in farming

� Farming system approach addresses itself to each of the farmer
enterprises, inter relationship among enterprises and between the
farm and environment. Thus farming system research has the
objective of increasing productivity of various enterprises in the
farm.

� Farming system approach introduces a change in farming technique
for high production from a farm as a whole with the integration of
all the enterprises.all the enterprises.

� The farm produce other than the economic products for which the
crop is grown can be better utilized for productive purposes in the
farming system approach.

� A judicious mix of cropping system with associated enterprises like
dairy, poultry, piggery, fishery, sericulture etc. suited to the given
agro-climatic conditions and socio economic status of farmers
would bring prosperity to the farmer.



Advantage of system approach in farming

� In crop production, management practices are developed
for individual crops and recommendation are made for
individual crops.

� The residual effect of individual crops is not considered
in crop based recommendation. In this resources are notin crop based recommendation. In this resources are not
utilized efficiently. To a farmer instead of crop, land is a
unit and management practices should be for all crops
that are to be grown one after the other on a piece of
land.

� Therefore system approach is applied to agriculture for
efficient utilization of all resources maintains
sustainability in production and obtaining higher net
returns.



� Farming is a dynamic biological and open system with
human or social involvement. Being primarily biological
with a high degree of dependence on weather variables
and changing socio-political environments. Farming is
inherently more risky than any other system. Farming
system can also mean different things to different people.system can also mean different things to different people.
To avoid ambiguity and confusion both terms farming
and system should be clearly understood. Farming is the
process of harnessing solar energy in the form of
economic plant and animal products and system implies
a set of inter related practices/processes organized into a
functional entity.



� Farming systems research (FSR): Originates from
recognizing the inter-dependence and inter
relationships of natural environment within the
farming system. In FSR the farmers by participating
in the research process help in the identification ofin the research process help in the identification of
the research problems as well as take part in testing
the possible solution.



Goals

� The growing concern on suitable development has
led the FSR to compasses on sound management of
farm resources to enhance farm productivity and
reduce the degradation of environment quality or to
develop sustainable land use, which will optimizedevelop sustainable land use, which will optimize
farm resource, minimum degradation with
consideration to regenerative capacity, increase
income and employment for farm families and
promote quality of life.



Principal Involved

� Viewing the farm as a whole,
� Identifying the farming system, the interacting
component and delineating boundaries,

� Systematical investigation of the nature and extent of
interdependence among the enterprises and identifying
constraint,constraint,

� Applying the modern technical know- how to the system
so as to make it yield optimum results,

� Studying the equity gender income, employment and
resources use efficiency, and

� Dealing with the issue at integration level through
analysis and solution of problems towards sustainable
farming system development.



� In the past decades, farming system research has emerged as
a popular and major theme in international agricultural
research. FSR evolved in post- green revolution era with the
growing perception of the failure of main stream agricultural
research and extension institution to generate and
disseminate technologies widely adopted by small scale,disseminate technologies widely adopted by small scale,
resources poor farmers. Clearly technology, even when sound
by scientific standards, is of limited value if is not adopted.
The diagnosis of the problems was that agricultural researches
and development planners, the generators and disseminators
of new technology, had employed a fundamentally top- down
approach to technology development, which is not valid one.
In response to this situation, FSR argued that:



� Development of relevant and viable technology for
small farmers must be grounded in a full knowledge
of existing of the farming system and

� Technology should be evaluated not solely in terms
of its technical performance, but in terms of itsof its technical performance, but in terms of its
conformity to the goals, needs and socio- economic
condition of small farm system as well.



� Therefore, FSR concept was developed in 1970 in
response to the observation that groups of small –
scale farm families operation on harsh environment
were not benefiting from conventional agricultural
research and extension strategies. The tem FSR in itsresearch and extension strategies. The tem FSR in its
broadest sense is any research that views the farm in
a holistic manner and considers interactions
(between component and of components with
environment) in the system.



� Farming system research is a ‘research method’
designated to understand farmer’s priorities,
strategies and resources allocation decisions. It is
most often used in conjunction with on-farm highly
location specific research with multi and inter-location specific research with multi and inter-
disciplinary in nature and uses a whole farm
approach for improved technologies to enhance and
stabilize agriculture production.



Characteristics of Farming System Research

� It is holistic or system oriented,
� It is problems solving: involvement of farmers in problem
identification and solving process,

� It is farmer participatory,
� It envisages location specific technology solutions,
� It is for specific client group – small/ marginal farmer,� It is for specific client group – small/ marginal farmer,
� It adopts bottom up approach,
� It compasses extensive on farm activities, collaboration
between farmer and scientist,

� It is gender sensitive,
� It ultimate objective is sustainability,
� It focuses on actual adoption,
� It recognizes interdependence among multiple clients.




