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Large Scale Farming of Native Plant and Animal 
Species 

Rebecca L. Henshaw 

Forty thousand years ago, early man, a successful and 
adaptable hunter-gatherer, was a dominant carnivore on 
earth and was competitively more efficient than his rivals. 
About 11,000 years ago, man tried to enhance his energetic 
advantage by creating artificial food production systems. To 
achieve a more sustainable system he improved on his initial 
efforts. With time, different systems have been developed 
throughout the world. The majority of modern farmers have 
attempted to maximize competitive efficiency and minimize 
damage. However, recent studies indicate that many of these 
systems have become progressively less efficient and are 
causing increasingly more damage to the natural resources, 
contributing to even further decline. 

In hunter-gatherer systems, 10 calories were gained for 
each calorie spent; shifting agriculture yielded 20 calories 
for each calorie spent. However, any gains were offset by 
losses that were caused by man's extremely destructive and 
primitive agricultural methods. Farmers of western indus- 
trialized systems are now expending one calorie in human 
labour, fertilizer, fuel for farm machinery, transportation of 
food, and medical costs to get 0.1 calorie in return; consum- 
ers are bearing the burden of continually higher prices; and 
health problems are becoming epidemic. To avoid being 
outcompeted, western farmers must make improvements to 
existing systems. 

Alternatives involving mixed species of game have recently 
been shown to be more efficient than conventional systems 
and could be the solution to the problem, as they are also less 
destructive. Richmond (1980) describes studies in Canada 
that show mixed species game farming produces 5-50 calo- 
ries for each calorie spent (Table 1), and Dasmann (1964) 
Table 1. ComparatIve energetics of different food obtaining systems. 

Input Output 

Farming method (cals. spent) (cals. gained) 

Hunter-gatherer: 
Cut-and-burn shifting 

agriculture: 
Modern agriculture: 
Game ranching: 

1 

1 

1 

1 

10.0 

20.0 
0.1 

5-50 

and Mossman and Mossman (1976) cite studies that demon- 
strate the superior productivity of wildlife farming operations 
in Africa, the U.S.S.R., and Scotland. However, the answer 
may be more complicated than simply changing the kinds of 
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species farmed. If man is going to establish a food supply 
system that is truly more efficient and durable than the pres- 
ent ones, he must first find the reasons for the energetic 
decline of the current systems. 

Initially, man's aim was to produce more food for a grow- 
ing population, and this included controlling disease (Craw- 
ford 1974). He culled the unwanted, choosing to farm few 
species of plants and animals, and created a shifting cut- 
and-burn cultivation system without fertilizer, in conjunction 
with simple mixed species cropping. During this period, a 
few species of animals were domesticated such as cattle 
(6400 B.C., Turkey) and sheep (8000 - 7000 B.C., Jericho). 
Typical uses for cattle were for food—meat and marrow; 
artifacts, weapons, and clothing—horns, bones, and hides; 
gelatine and glue—hooves; tallow—fat; and fertilizer, fuel, 
and building material—manure. Sheep were easily tamed 
because they lack efficient flight mechanisms compared to 
the faster herbivores, and are non-territorial yet occupy a 
home range. Domestication resulted in increased fattiness of 
most species (Clutton-Brock 1981). Predominant grains 
which have undergone some form of domestication are 
wheat (near east, 7500 B.C.), corn (Tehuacan Valley, Mexico, 
7000 B.C.), and rice (India, 2300 - 1750 B.C.). 

As population pressures increased, farmers looked for 
ways to produce still greater quantities of food with minimal 
input. In Egypt, leavened bread was introduced about 2600 
B.C., and cows were first milked during the 4th century B.C. 
Thus, people relied increasingly on wheat and cattle crops. 
As conquering nations won their military battles, the colon- 
ialists established their stock (e.g. cattle, sheep, and cereals) 
in foreign lands. 

In less advanced societies, the original agricultural practi- 
ces (which are labour intensive, small scale, unmechanized, 
and animal powered) remained much the same through time. 
In industrialized nations, new methods were adopted that 
were shown to make the most efficient use of land and pro- 
duce greatest profits. Farms became intensive, large-scale 
monocultures, dependent on mechanization, irrigation, pes- 
ticide and herbicide application, fertilization, and genetic 
manipulation. Past studies had indicated that cattle bred for 
digestive efficiency and fed high yield cultivated cereals 
were more efficient meat producers than wildlife with native 
vegetation diets, i.e., deer or eland (Crawford 1974, GoIley 
and Buechner 1968). 

With respect to energy inputs, however, recent studies 
have shown that the reverse may be true. Cows gain more 
weight than wildlife per unit of food eaten, but a greater 
proportion of the gain is fat. More forage is needed to pro- 
duce fat than protein because of its higher caloric value. As 
well, more beef is needed to provide the equivalent food 



value to that of leaner game meat. Therefore, a higher level of 
energy is required to get the same nutrient return from cattle 
than from wildlife. 

Some of the problems that have developed as a result of 
current practices are: 

1. Depletion of genetic reserves and disease in food crops. 
Until recently, researchers believed that disease is con- 
trolled better in domesticated herds using modern 
methods. However, Sinclair and Norton-Griffiths (1979) 
showed that on the African Serengeti, cattle caused 
Rinderpest virus infection among wildebeest herds until 
the cattle were inoculated. Thus, man's practices, which 
have included expanding the herd sizes of a few chosen 
species by selective breeding of individuals within the 
populations for some traits at the expense of others, 
reduce the size of the gene pools. The resulting inbreed- 
ing decreases species strength and efficiency and in- 
creases susceptibility to disease. As well, man's hybrids 
are often unstable in nature. It is necessary to protect the 
weak by fencing, drugs, pesticides, herbicides, behav- 
ioral manipulation to prevent competition, and destruc- 
tion of natural predators. The same is true of plants. 
Currently, geneticists are waging a "cold war" against 
fungi and other pests. 

2. Destruction of multipurpose plants and animals. Plants 
within an ecosystem perform various functions. Deep 
rooted vegetation provides shade, water, temperature!- 
humidity control, and shelter from wind, and maintains 
land productivity by transporting minerals to the surface 
from deeper levels. Different animals feed on varying 
habitat within the community (Crawford (1974). When 
natural areas are replaced by monocultural farming 
operations, many of these species are destroyed and soil 
deterioration results. 

3. Allergy, secondary substances, and disease in human 
populations. As man has exerted greater control over 
food production, allergy has become a more common 
problem. Currently, one child in five experiences reac- 
tions to staple foods of our diet. Thus, although hyper- 
sensitivity ("an immunologically mediated inflammatory 
reaction to a normally innocuous antigen" [Tizard 1984]) 
has been considered an abnormal condition, it may be a 
normal reaction to "man-made antigens" (e.g. beef and 
wheat). The function of these antigens could parallel 
that of naturally occurring secondary substances—the 
poisons of the predator/prey/cycle. If this is true, the 
existence of a means to avoid such immune incompati- 
bilities would be expected. It has recently been shown 
that such a detection system exists in animals—they 
choose their foods to avoid high concentrations of 
secondary constituents by taste (Bryant and Kuropat 
1980). Children's frequent taste preference disputes 
could be an indicator of this normal function in people 
(adults have acquired preferences). The result of such 
overworking of the immune system would be metabolic 
imbalance, greater probability of immune malfunction, 
and increased susceptibility to disease, all common 
problems of our time. 

Originally, man minimized intake of secondary con- 
stituents by varying his diet, but his current eating hab- 
its, which include fewer selectively bred and chemically 
treated foods, have resulted in increased consumption. 
This is probably another cause of increasing health 
problems. 

4. Heart disease. In order to maintain a sustainable nutri- 
ent intake (especially protein) from a diet of high fat 
meat, carbohydrates, and foods eaten in the wrong 
combinations (i.e., grains and nuts without beans—the 
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protein complement), more food must be eaten and a 
higher body weight maintained. Obesity and high cho- 
lesterol, fat, and carbohydrate intake contribute to heart 
disease, one of man's major health problems. 

5. Land deterioration and associated problems. To con- 
tinue to financially survive a competitive system where 
efficiency is declining because of the aforementioned 
problems, farmers must resort to practices aimed at 
increasing production on a short-term basis. These 
practices result in further long-term deterioration of 
soils and necessitate extension of cultivated lands (Spar- 
row 1984). They include: failure to rotate crops, in- 
creased farming of row and cash crops, leaving soil bare, 
i.e., summerfallow, farming large unprotected fields, 
overgrazing, continuous cropping, excessive tillage, 
irrigation, overuse of fertilizer and herbicides, use of too 
large machinery, and working soil when wet. 

In areas that are undisturbed by man, plant and animal 
co-evolution continues as it has for millions of years (Curtis 
1979). Life struggles against the forces of natural selection in 
a continual test of fitness, constantly adapting to change, 
and all available niches are occupied to create complex and 
dynamic ecosystems. Genetic diversity of species is essen- 
tial to maintain community stability and efficiency. But man 
has consistently failed to appreciate the importance of the 
many mechanisms that sustain the function of natural sys- 
tems, and, consequently, has not included them in his plans. 
Instead, he has attempted to arrest the co-evolutionary pro- 
gression and has become reliant on too few species (Ehrlich 
and Ehrlich 1981). This has cost far more than could ever 
have been anticipated. 

The adoption of practices aimed at correcting the many 
problems that have resulted (crop problems: domesticating 
new species of wildlife and cultivating new plant species, and 
soil problems: rotation, improved drainage, residual cover, 
windbreaks, smaller fields, zero tillage, and continuous 
cropping) will slow the decline, but will not stop it. A more 
effective solution would be to supplement traditional farm- 
ing, which uses soil conservation practices, with a centrally 
controlled system of large farms, involving multispecies of 
native plants and (undomesticated) animals. In this new sys- 
tem, productivity of rangelands could be improved by seed- 
ing, fertilization, and habitat manipulation, and game could 
be managed by reasonable behavioral modification tech- 
niques and harvested by cropping. 

Man started farming so that he could produce more food 
than what he had previously obtained from nature as a 
hunter-gatherer. Many of these man-made systems have 
damaged the resource base and increased the occurrence of 
disease, causing decreased productivity. To compensate, 
more and more energy and land is required. As well, many of 
these systems will break down when limiting factors are 
depleted. Many farmers and academics will acknowledge 
both the existence of the problems and the fact that natural 
systems have been shown to be more efficient, but there is 
still little interest in possible solutions such as game crop- 
ping. However, the lesson that must be learned is that the 
best way to maximize productivity is to work with existing 
systems—not to replace them with something else. 
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