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O N  

D. Hart 

Arkansas, USA 

l Social-economic, System 

is that systems made up of a of systems, extending 
plant system to the state, systems. systems  always contain 'social' 
and  biological subsystems. the study of systems which undeveloped  the ' biological subsystems may be a special At levels of the in 

systems the social subsystem may be most significant. communication is in . 
the analysis of systems. Communication may  be in of 7 

study of means that systems above  and 
below-the systems of must  be analysed to quantify 

These ideas developed in examples of analyses of in 

I Se que los están sistemas, que se extiende 
l del sistema de plantas  de cultivo a los sistemas estatal, o 

contienen subsistemas sociales y biológicos. subsistemas biológicos  pueden de especial 
en  el estudio de sistemas de  cultivos que están sin A niveles más  altos de: la 

o en sistemas subsistema social puede más significativo. 

niveles  es el análisis de sistemas comunicación 
puede bajo de y / o En el estudio 
de  la  comunicación niveles  significa  que sistemas y debajo de los sistemas de 

deben 'analizados los flujos niveles. 

Estas ideas de análisis de  sistemas en 

. . -  .. . - : v  
.. 
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scientists with an ecological 

is of in the 
development of a 

is of the  demand 

scientists disciplines 
identify ways  of 

scientists to see 
is 

in 
in 

convinced me that  the  concept of 
systems is a useful bio- 
logical and social science 1980; 1982). 

in Asia,  has 
also used 
systems deve- 

is to visualize phe- 
nomena  as  a level of systems 

is a  subsystem of 
a  maize  plant population,  that is a  subsystem of 

of 
populations in space  and  time).  A mixed 
can be conceptualized as 
and livestock subsystems, while at  the  same time 

is a  subsystem of 
key question is, is i t  to  go 

specific 
phenomenon is and 
to objectively 
in the  analysis of systems? 

this  question with 

than  the  ecosystem  definitely  depends  on  the 
of 

i t  
to  analyze  ecosystem community- 

level 
cycling) in level 

densities,  date of 

weed competition) have been studied  in  tempe- 
climates by with 

mists with ecosys- 
tem  with  low technology  inputs  have  found  that 
it almost  always is to ecosystem- 
level in explain population 
and species 

in 
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systems,  and 
tion in mixed systems,  must be i, 

. 

it is to levels 
in 

on the 
type  and level  of communication  that  exists 
between the ecosystem and systems. 

case of a  subsistence 
tually  all  human needs within the 
limits  of is not to 

to a 

explain of 
of of 

it  is obviously 
to systems  such 
community  and possibly even 
national systems. of maize on  a 
given plot of land  in  the U.S. is as  much  a  func- ” 

tion of set-aside, 
policies as it is a  function of 

and 

The  evolution of is 
as  a in  which 
ing 

wild plants  and by 
of wild 

animals.  The in livestock 
duction allowed 
and  the exchange of goods  and 

began. 
ship is exploitive exchange is the subject 
of much political debate  and  outside of  the  scope 
of is 
of 

is that,  what  began  as a social 
system  with low  family-community-state L 

evolved into  a social system with  high 
communication. 

As family-community-state communi- 

within ecosystems (community-popu- -, 
as r 

social  system communication  has in- 

To 
in 

it 

sis. To subsis- 
tence in ‘ 

system  analysis. 

R 

y 
- IAMZ-8411 
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Fijyre 1. A hierarchy of agricultural systenzs. 
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Figure 2. The  inverse  relationship  between the degree of interlevel  system  communication in the 
and biological subsystems of an agricultural system. 

E 
4 
nlF 

!d 

~ 

I I  

nu L 4  I I' 

K IAMí!-841 1 

CIHEAM - Options Mediterraneennes



Figure 3. The hierarchial  relationships  among  regions, farms and  agroecosystems. 
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The  evolution of social system 
level communications and biological 

to 
is depicted in 2. to 

analyze a specific 
system,  a step would  seem to be to  decide 

the system is located on  the  continuum 
2, system hie- 

will 

will 
biological components  dominate  the 

model. 

The of systems and  the 
the  input-output case studies  summa- 

below systems  in the 
of the  continuum depicted 2. 

systems  exhibit 
both social system and biological 
vel communication. 

L 
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Figure 4. The  La , .  region of Honduras  as a regional sjstem:.' , :.: ~. , ' .  ' .  . . . 
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Figure 5. A typical  subsistence farm system in 

of a of 
systems in the of La 

was by a of students 

tigacion in in 
with 

of of 
objective of the  study was to 

assist in the 
definition of used by 
a team to design specific acti- 
vities 
etc.).  The  study was done in 
all was collect- 
ed:  secondly, a field study was con- 

was analyzed 
and  a  document was 

was 
shown in 3. All was 
collected was  classified  by level and 

by 
spending  one  day  analyzing  each of 

. .  

levels  in 
extensively. example, 

conducting  an with 
dents would  immediately 
of system. 

4 is of system of 
La system was divided 

subsystems, 
and The  components 
of identified. and  the  inputs 

each of 

the as  a whole, also  identified. 

As can be seen system  dia- 
has communications with 

the  national  economy  (the  system  above  the 
of a and 

of 
of have 

system.  Consequently,  any  analysis of sys- 
of 

level be 
system 

of 
five types of systems indentified. The 

R IAMZ-841 I 

CIHEAM - Options Mediterraneennes



119 

Figure 6. A typical  small  commercial farm system La 
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system classifica- 
tion was of land  planted with potatoes. 

is with  level  of 
communication, since 

in 
dit, ca'n 
be  used to which  in 

fuel 5 and 6 
of systems  with  low and medium- 
communication, The semi- 

few 
inputs (seed potatoes  and  a and 
insecticide) and sells potatoes, maize and family 

in 
addition  to seed buys 

sells of 
potatoes  and 
ted these sales is used need- 
ed in 

needs  such of 
house  and sheds 

7 is of an that 
is in 

tions of this  system 
of these 

is potatoes followed  by maize 
and  beans (see 8). amounts 

applied 
is such that and 

yield twice' as  much  as  the 

Since the maize 
in the  same hole), and 

the  beans  depend 
it is impossible to explain 

to the  pota- 
toes  also  affects  maize  and  bean  yield,  the 
amount of last 
also be in the analysis of 
ecosystem. 

R IAMZ-8411 
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Figure 7. A predominant crop agroecosystem in the  region of Honduris. . .  
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Figure 8. Different  types of potato,  maize and bean  rotations  in La are 
planted during  the dry  period,  under  irrigation, as well  as  during the  wet season.  During  the 
three  years  between  potato  crops,  maize and beans  are  intercropped. 
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The level of 
of 

is such  that  an  analysis of any of the 
nant of sys- 
tems and 

is 
in both  the biological and social  subsystems, the 

these systems 

A 

The commu- 

analyzed by 
tative case system  in the 
community  of  Yojoa,  about 50 km 

of was conduct- 
ed by such 
as  depicted in 5 and 6; then  a  quantita- 
tive  estimate of each of the flows in 
was made by designing  a was 
used to week 

(see 1982). 

A of system in Yojoa with 
flow on a 

basis, is in 9. 
communicates with 
exchange of and that flow in 

to the flow of money.  The 
has  inputs of house- 

bought, even 
because the sold  without  hulling 

and  then hulled bought,  and  the bean 
is not sufficient 

1 )  plan- 
ted 
with a small of the land  planted  to 
beans in the 

2)  
plan‘ted in 
zed on 4) chickens that 
scavenge 5 )  and 

tems have with 
system be explained 
without an of as  a system. 

, household needs. 

The  communication between system 
and divided into flows 
of The flow 

cide,  seeds, and beans.  maize, 

includes both  human  and  animal 

is that 
often “compete” this Animal 
is and is 
used 

a system 
cash. 

The flow system is a 
complex (see 1984). The decision- 
making to flows of 
and 

example: 
design deci- 

sions  (what to  plant  and in 
and management  decisions  once  the biological 
systems 

The on 
two systems, 

species 

ecosystems  makes it difficult 

and pheno- 
menon. example, the second in the maize 

system is affected by the 
ual levels. by the  type  of  land 

of animal 
in is affected  by 

availability of level of inputs 

use 
of the costs of these inputs  to fhe expected value 
of the maize that will be 

The  definition of the  inputs  and  outputs  to  an 
system is easy 

cess, but it  is the  obvious step in any systems 

system 
a ecological would seem 

such 

seem 
fall be- 

tween these 
biological and social  subsys- 

tems of an system is 

above  allows of 
communication in the  analysis of any system  in 

means is systems above  and below 
the system of to  the 
level to flow. 
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This will of useful to but 
individuals with of  biological and  also  could 

The  concept of 
seem to only  a 

Figure 9. A quantitative  model a farm system  at Yojoa, Honduras,  with inputs, outputs, and  between- 
subsystem f lows shown as  yearly  totals. (Symbols qfter Odum 1971). Source: Hart, 1932. 
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