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The Human Ecology Perspective 

AGROECOSYSTEM IMPACTS ON SOCIAL SYSTEMS 

The constant process of coadaptation between agroecosystems and human 
social systems leads to agroecosystem function stimulating adjustments in 
the social system that in tum are aimed at successful agroecosystem function. 
Values, customs, religion, and rituals codify traditional agricultural technology 
and ensure that farmers put the technology effectively into practice, a 
process illustrated in considerable detail in Chapter 3. 

A drastic change in the agricultural system can induce correspondingly 
drastic changes in the social system. For example, the introduction of new, 
nonphotoperiod"sensitive rice varieties to Northern Thailand has provided 
the opportunity to grow rice outside of the traditional growing season. It 
is now possible to intensify production from traditional double cropping 
(traditional rice followed by a field crop) to triple cropping (traditional rice 
followed by the new rice variety followed by a field crop). But triple cropping 
makes extremely heavy demands on labor, and people no longer have as 
much time for traditional religious festivals and are too busy for traditional 
cooperative labor exchange, social activities that served useful functions in 
the past (Ramitanondh 1985). Although their total income from triple" 
cropping is higher than from double cropping, the return on their capital 
and labor investment from the third crop is relatively low because it is 
cultivated at a time of year when weather is marginal. Finally, triple cropping 
has led to a relative increase in wealth by the village elite and has created 
a dependence of all on inputs (e.g., chemical fertilizers) that come from the 
outside world. 

The most important impacts of agroecosystems on human social systems 
derive directly from the intended agroecosystem outputs-the nutritional, 
monetary, energetic, and other values of agroecosystem products-but there 
also can be significant impacts from unintended "products." For example, 
agroecosystems can have a significant effect on human health not only by 
way of nutrition but also by way of communicable diseases. Some tropical 
agroecosystems are habitats for disease vectors such as Anopheles mosquitoes 
that carry malaria and snails that act as alternate hosts for liver flukes and 
bilharzia. The fact that the way crops are structured in space and time 
determines the kinds of habitats that agroecosystems provide for disease 
vectors has probably been a significant factor in the evolution of traditional 
agroecosystems over the centuries. 

Agroecosystem function can have a profound impact on the human 
population itself, directly by way of the physiological impact of nutrition 
on fertility and mortality, and indirectly by way of social behavior. If land 
is in short supply for agricultural production, land tenure arrangements 
can be particularly elaborate, and some members of a farm family may seek 
off..farm employment or migrate to the city, placing constraints on the labor 
available for agriculture and placing limits on which agricultural systems 
are feasible. If land is abundant and labor is limited, children may take on 
a value as a source of labor, leading to large families and a high rate of 
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population growth. On the other hand, if agricultural production is seriously' 
low compared with the needs of the population, young people may delay 
marriage, taking measures to avoid the responsibility of children, people 
may adjust their diets to less...favored foods, or they may minimize activity 
so as not to consume unnecessary calories. 

IMPACT OF AGROECOSYSTEM FUNCTION 
ON THE NATURAL RESOURCE BASE 

Agroecosystem function can change the natural resource base, an impact 
with significant consequences for agricultural sustainability. Perhaps the most 
important impact is soil conservation-maintaining soil fertility and pre... 
venting soil loss due to erosion. Protecting the soil from erosion is primarily 
a function of the timing of cover provided by soil litter, crops, and other 
vegetation (including weeds) in the agroecosystem and how the cover is 
aligned with the timing of heavy rainstorms. Most of the erosion on a field 
can be caused by the few heaviest rainstorms in the year if the soil surface 
is bare. Tree leaves, crop residues, and other forms of mulch reduce erosion 
not only through the cover they provide, but also by increasing the organic 
matter content of the topsoil, making the soil more permeable to water 
and reducing water runoff that can carry soil particles away. Crop cover 
also affects the functioning of an agroecosystem as a watershed. Excessive 
runoff can lead to flooding of agroecosystems downhill in the watershed 
and possibly reduce the supply of stream water for those agroecosystems 
during the dry season. Agroecosystems that depend upon underground 
water (through wells) establish an equilibrium with underground water 
supplies that determines whether the agroecosystems are viable. The or... 
ganization ofwater supply can be a major function ofvillage social organization 
(e.g., irrigation societies). An agricultural system that progressively undermines 
its resource base cannot be sustainable. Knowing how traditional agriculture 
affects the land, water, and other resources on which it depends is the key 
to understanding why it has been able to function for centuries on a 
sustainable basis. 

The human carrying capacity of an area (Le., the number of people it 
can support on a sustainable basis) depends upon land and water resources 
for agricultural production, but it also depends upon levels of consumption 
and the productivity of available technology (Marten and Sancholuz 1982). 
A higher level of consumption means a lower carrying capacity, but a more 
productive technology means a higher carrying capacity. If a population is 
pushing the limits of its carrying capacity, it may be stimulated to raise the 
carrying capacity by devising or adopting new agricultural technologies with 
higher levels of production per unit area, but the goal will be achieved 
only if the new technologies are sustainable. 

As humans have achieved higher levels of agricultural production, their 
populations have been able to increase as carrying capacities increased. At 
the same time, many human societies have used internal population regulation 
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to maintain their populations comfortably below environmental carrying 
capacity, thereby reducing the role of negative forces such as limited food 
supplies, malnutrition, and high mortality that might otherwise act to keep 
their populations within the bounds of carrying capacity. Territoriality at 
the level of family, village, and nation has been one mechanism for internal 
population regulation. Other mechanisms have included infanticide and 
restrictions on birth rates by traditional means of family spacing. Numerous 
cultural changes that have occurred rapidly in recent years have disrupted 
traditional mechanisms of internal population regulation in many areas. 
Territoriality and traditional methods of birth control have often broken 
down and communicable diseases have been reduced, allowing the human 
population to increase and sometimes overshoot the carrying capacity of 
its environment. The consequence can be environmental degradation and 
human hardship when ecological forces eventually act to reduce the pop... 
ulation to carrying capacity (Pimental and Terhune 1976). 
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