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INTRODUCTION 

~ext to his ever'present need for air to' 
c"''' breathe and water to drink, man's most 
urgent need is for food. Food comes from 
the soil. It can even be said that food comes 
from the surface 8 or 9 inches of soil. Man 
cannot live without the soil or its products. 
Many of the world's wars can be traced to 
the quest for food or good soil on which to 
grow it. Man eats the flesh of animals but 
they, in turn, live upon plants grown on 
the surface soil. Even the fish in the sea, 
directly or indirectly, eat a great deal of the 
products of the surface soil. 

Often it has been only after the soil has 
been destroyed or impoverished by ignorance, 
selfishness, or the force of circumstances and 
he has been forced to migrate or lower his 
standard of living, that man has come to 
realize how utterly dependent he and his 
animals are upon the soil. It must supply 
not only his food but also clothing, shelter, 
fuel and raw materials for many of his 
industries. 

World Supply of Soil 

In the entire world there are approxi­
mately 1,600,000,000 hectares of land im­
mediately available for cultivation. The 
world's population has exceeded 2,000,000,000 
for several years and is increasing' steadily. 
This present average supply of 0.8 hectares 
of cultivatable land per person includes the 
poor marginal lands. It must produce not 
only food but fiber crops and many of the 
raw materials for industry as well. 

This world supply of land is being 
depleted annually by neglect and misuse. 
At the same time, the world demand for 
food and fiber crops is being increased both 
by the increasing population and by the 
standard of living which is being raised in 

response to the popular demand. Technical 
advances in agriculture have done much to 
increase crop yields and still more increases 
can be expected but there is a limit to how 
much increase can be expected from this 
source. 

With a limit on the amount of useable 
land available and an increasing demand 
for the products of the soil, certainly the 
civilized world cannot afford to waste its 
most essential resource, the soil. The situation 
is becoming more acute year by year and 
is particularly acute in the more densely 
populated areas, one of which is Taiwan. 

Soil Resources of Taiwan 

According to the data compiled by the 
Joint Commission on Rural Reconstruction, 
only 829,200 hectares on the island of Taiwan 
are now cultivated. This is but 23 percent 
of the total area of 3,596,121 hectares. Of 
this cultivated land 513,299 hectares are 
paddy fields and the remaining 351,901 
hectares are dry farmed, mostly hilly lands. 

The rest of the island is so mountainous 
and steep that permanent cultivation is not 
possible. Some of the land now being 
cultivated is steep and badly eroded. It is 
not suitable for cultivation but economic 
necessity and the need for more food produc­
tion have forced it to remain in cultivation. 

With a population of about 10,000,000 
people and only 1,000,000 hectares of culti­
vated land, including much poor marginal 
land, each hectare must produce the food 
and raw ,materials for 10 people if the 
nation's needs are to be supplied domestically. 
With the population increasing at the rate 
of 3.4 percent annually, and constant efforts 
being made to improve the standard of living, 
the need for increased agricultural production 
will continue year after year. This increasing 
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demand, and the already intense use of land, 
indicates the necessity for conserving the soil, 
protecting it from further damage, and using 
the most efficient methods of crop production. 

Land Use Problems 

The need for food and the availability 
of relatively cheap labor as a result of the 
dense population, make possible the employ­
ment of practices that would not be con­
sidered economical in western countries with 
more land and fewer people. It is only by 
producing more than one crop per year on 
the irrigated paddy lands that it is possible 
to produce the amount of food that is now 
produced. 

The problem of maintaining the organic 
matter content of the soil is made more acute 
by the intense land use and the warm 
climate. Fortunately this is a problem that 
is generally recognized and efforts are being 
made to meet the needs. All animal manures 
are carefully utilized. Some farmers buy 
feed stuffs to feed hogs, barely breaking even 
on the returns from the sale of the pigs, 
merely to get the excreta for making compost 
for the paddy fields. Many uncultivatable 
areas are scraped bare of all vegetation with 
a hoe, to get material for making compost. 

In the less intensively cultivated areas 
in the hills there is a more adequate supply 
of composting materials, some of which is 
not only unused but may be burned. This 
is an inexcusable waste. The problems on 
the dry lands are different from the paddy 
fields and on the whole are not as well met. 
There is but little if any water available for 
irrigating the hill lands. Usually where there 
is water, bench terraces have been constructed 
to grow paddy. 

Many of the high terraces along the west 
coast are underlain with coarse gravel which 
permits any excess water in the soil to drain 
away rapidly. Therefore these soils are 
suitable for crop production only during or 
immediately after the rainy season. 

Other areas along the west coast are so 
sandy that they are subject to severe erosion 
from the strong winds which are frequent 
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there. Some of the sandiest of these areas 
need to be planted with trees and shrubs 
for a permanent wind protection cover. 
Other areas need the establishment of per­
manent windbreaks at intervals, to make 
possible the utilization of the intervening 
strips for cultivation. 

The lack of fuel is so acute in most of 
the village areas that they bum much of the 
straw and cane trash and roots that are 
needed for making compost •. The dedication 
of small areas for windbreaks which would 
supply some fuel from thinnings and trim­
mings would serve two needs, wind protection 
and fuel supply. 

In the steep lands in the mountains, the 
practice of shifting cultivation is very com­
mon. This consists of either cutting or 
burning over a tract of steep forest land and 
cultivating it for 2 or 3 years to sweet 
potatoes, hill paddy, cassava or citronella 
grass and then reforesting it or more fre­
quently, just abandoning it to let nature 
revegetate it as best it can. Most of the land 
with soil on it has been cultivated in this 
way at some time in the past. This practice 
has many objectionable features but due to 
the economic pressure, the lack of other more 
suitable land, the conflicting and confusing 
laws and regulations regarding the use of the 
land and the timidity of the Provincial 
Government in enforcing any land use 
regulations, nothing is being done about the 
matter at present. It does constitute one of 
the outstanding land use and soil conserva­
tion problems of the island and must eventu­
ally be faced and solved. 

Broad Problem Areas of Taiwan 

Without even so much as a reconnaissance 
conservation survey, it is possible to divide 
the soil resources of Taiwan into three broad 
groups from the standpoint of land use and 
soil conservation. 

1. The wet paddy fields surrounded by 
dikes which retain the water. While these 
fields suffer little soil erosion they do present 
soil conservation problems such as soil and 
water management and the maintenance of 
soil fertility. Since the solution to these 



problems is included in the Crops Production 
Program, a Soil Conservation Department, 
when organized, should undertake to protect 
these fields from siltation damage. 

2. The forested, mountainous areas 
which are generally not suitable for any 
kind of cultivation, present many soil conser­
vation problems such as proper land use, 
reforestation, forest management and fire 
protection. The application of the forestry 
practices will be a function of the Taiwan 
Forestry Program. The Soil Conservation 
Department should concern itself with land 
classification, selection of areas suitable for 
cultivation and the demonstration and pro­
motion of appropriate cultural methods on 
these areas. 

3. There is a wide range of conditions 
between the above extremes. These vary 
from lands with just enough slope to require 
a little simple protection to those so steep 
that only by applying every known protective 
practice can they be retained in cultivation 
without destroying them. Also included are 
the sandy lands of varying wind erosion 
hazards which, if not controlled and pro­
perly managed, become a menace to better 
adjacent lands because of drifting sand. The 
Soil Conservation Program, while concerned 
about land use and conservation of all lands, 
should first be concentrated on this great 
middle group. According to existing data, 
it includes some 315,000 hectares. These are 
lands suitable for cultivation but subject· to 
some form of erosion. They require pro­
tective practices of one kind or another when 
they are cultivated. 

The paddy fields of the first group have 
already been extensively developed and are 
9uite intensively used but are producing less 
than formerly. The mountainous areas in 
the second group offer only limited possibi­
lity for agricultural expansion although there 
are undoubtedly some small areas suitable 
for crop production. It is in the third or 
intermediate group that most of the future 
increases in productivity per unit area and 
most of the expan-.;ion in cultivated area 
must take place. Therefore, the Soil Con­
servation Department, while concerned with 

the conservation of all lands, should con­
centrate its efforts here. 

The objective of this program should be 
two-fold: 

1. Increased production from lands not 
now contributing their maximum potential 
to the food supply of the island, and; 

2. Conservation of the soil resources in 
order that optimum food production can be 
sustained. 

WHAT IS SOIL CONSERVATION? 

Dr. Robert M. Salter, former Chief of 
the Soil Conservation Service, U.S. Depar­
tment of Agriculture, defined soil Conserva­
tion as; "proper land we, protecting the land 
against al1 forms of soil deterioration, re­
building eroded ~nd depleted soils, conserving 
moisture for crop use, proper agricultural 
drainage and irrigation where needed, and 
increasing yields and farm income; all at 
the same time". 

"Use every acre in accordance with its 
capabilities and treat every acre according 
to its needs for protection and improvement" 
is a slogan used often in the campaign to 
accomplish those laudable objectives. 

Soil Conservation is not a panacea for 
all of the ills ,?f agriculture. It is merely 
one of the planks in a sound agricultural 
platform or program. Therefore, a sound 
Soil Conservation Program must be integrated 
with the national programs for reforestation, 
for irrigation and drainage and for agricul­
tural production. 

Soil Conservation is not a substitute for 
soil fertility, for good seed, for timely field 
operations, nor for the control of weeds' in­
sects and plant diseases. Neither will these 
practices, important as they are, substitute 
for soil consevation. Like the fuel in the 
tank, the oil in the crankcase and the water 
in the radiator of a car, each has its own 
function to perform and an abundance of 
one will not offset a lack of another. 

The Soil Conservation Program is itself 
made up of several phases such as erosion 
control, proper land use, maintenance of the 
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fertility and structure of the soil, and water 
management, particularly the utilization and 
disposal of the rain waters falling on the 
soil. Soil erosion control is one of the most 
important phases but it is by no means the 
entire soil conservation program. 

Soil conservation is an essential part of 
the program for the watershed of any power 
or irrigation reservoir because of the erosion 
control phase. Unless the soil of the water­
shed can be held in its proper place, siltation 
will destroy the usefulness of the reservoir. 

Soil Erosion 

Like many other processes, soil erosion 
when broken down into its component parts, 
seems quite simple. Soil erosion, in its sim­
plest terms, is merely the moving of soil 
particles from one place to another. There 
are two parts to this process. 

First, the detachment of the soil particles 
from their present anchorage or place of 
attachment. 

Second, after being detached, the trans­
portation of the soil particles to another 
place. 

To the extent that either or both of these 
processes can be prevented or reduced, soil 
erosion can be controlled. 

In nature, a vegetative cover prevents 
the falling raindrops from striking the sur­
face of the soil and detaching the particles 
with their force. Unfortunately, it is not 
possible for man to produce all of the food 
and other products that he wants and needs 
if all of the soil is kept covered with grass 
and trees all of the time. He must cultivate 
some of the land a part of the time. 

The fact that some of the forests are 
cleared or some of the grass lands are plowed 
does not necessarily mean that all of that 
soil surface will be bare all of the time. By 
reducing the amount of time that the bare 
soil is exposed to the effects of the falling 
raindrops or by reducing the degree of the 
exposure, the farmer can prevent much of 
the detachment that would otherwise occur. 
This protection can be accomplished by 
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growing those crops in the rotation which 
will maintain a canopy or mulch of vegeta­
tion to absorb the energy of the raindrops, 
thus preventing detachment. 

After soil particles have been loosened 
or detached, they may be transported by 
wind or by running water. The velocity 
of this wind or flowing water is the factor 
that is most important in determining the 
amount of soil particles it will carry. On 
level paddy fields where water is confined 
by the surrounding dikes, water does not 
flow and consequently it does not transport 
the soil and there is no soil erosion, even 
though the particles may have been detached 
by rain drops striking the bare soil. 

Where a supply of irrigation water is 
not availables, it may not be economically 
feasible to make level, bench-type terraces 
on all of the cultivated fields. But it is pos­
sible to plow, plant, and cultivate on the 
contour. In effect, this makes each row a 
narrow, level reservoir just like the paddy 
fields. Instead of running away water stands 
in these contour furrows where it falls. This 
stops transportation which means that erosion 
is prevented. 

Sometimes the rain will fall faster than 
the water can be absorbed by the soil or, it 
will be accumulated in amounts greater than 
can be stored in the contour furrows. Under 
these circumstances it is necessary to provide 
for the orderly removal of the excess water. 
By making the furrows on a very slight slope 
or gradient, the excess water will flow off, 
but at such a slow speed that it will carry 
only a little of the soil materials away from 
where it was detached. 

The entire program of land use and 
erosion control is based on controlling the 
detachment and transportation of the soil 
particles. Viewed from that standpoint, the 
soil conservation program does not look very 
complicated, and it is not. Nevertheless, 
considerable skill and ingenuity is required 
to apply these simple principles in an effective 
manner that will maintain profitable crop 
production and at the same time prevent 
erosion. 



Wind erosion protection is obtained by 
keeping the ground surface covered with 
plants or a mulch which prevents the wind 
from striking the soil. Partial protection while 
the soil is being used for crop production, is 
afforded by placing windbreaks at intervals 
to reduce the velocity of the wind or to 
deflect it up from the soil surface. When the 
velocity of the wind at the ground line is 
reduced or eliminated, the detachment and 
transportation of the soil particles is likewise 
reduced or eliminated. 

Need for Trained Soil Conservation­
ists 

Academic training in agriculture, engi­
neering, forestry, or soils greatly facilitates 
the attainment of skill in the application of 
such a program. Since Soil Conservation is 
a relatively new art or science, academic 
training in it is not yet available in Taiwan. 
After completing the academic training in 
one or more of the supporting sciences, it will 
be necessary to round out the training of a 
soil conservationist by working at the job. 

Agressiveness and ingenuity combined 
with experience are required to accomplish 
all of the desired results in the form of an 
effective, economically sound, conservation 
program on the land. In addition to these 
qualifications, the success of the individual 
as a soil conservationist will depend largely 
upon his enthusiasm for the work and upon 
his abilty to "sell" the farmers on the need 
for taking action and on the effectiveness of 
the practices recommended. 

Not only the farmers, but the entire 
public, has an interest in the conservation 
of the soil resources of their nation, although 
some may not yet realize that fact. A Soil 
Conservation Program is just indispensable 
as a National Health Program or as is Na­
tional Security. In fact, national health and 
at least the economic phases of national 
security are based on the soil and its proper 
utilization. 

WHAT IS A SOIL 
CONSERVATION PROGRAM? 

A Soil Conservation Program has both 

immediate and long time benefits. Properly 
applied soil conservation measures will go 
far toward preventing the floods which 
follow each rain storm. These floods wash 
out roads and bridges, interrupt rail and 
truck traffic, destroy growing crops, clog 
irrigation canals and drainage ditches with 
silt and, even more serious, lower the pro­
ducing capacity of the fertile fields in the 
valleys. An adequate Soil Conservation 
Program not only reduces these damages 
but, at the same time, increases the yields 
of the various crops during the current 
season. 

Sometimes it is necessary to choose be­
tween two desirable objectives, both of 
which cannot be accomplished at the same­
time. For instance, a reservoir to be used 
for irrigation or for generating electric power 
should be managed to keep it as nearly full 
as possible throughout the year. But a 
reservoir used for flood control should be 
managed to keep it as nearly empty as 
possible at all times so as to provide the 
maximum flood control storage capacity. 
Policy makers, realizing that every foot of 
water held favors the irrigation and power 
possibilities and that every foot of water 
discharged before the storm occurs increases 
the flood control potential, must decide 
which course of procedure is most beneficial 
to the entire community. In such a case, 
favors to one concept are detriments to the 
other. 

Soil conservation practices are not op­
posed to any other good objective. Soil 
conservation practices are compatible with 
both flood control and with storage since 
they reduce the flood hazard and reduce 
the sedimentation of the reservoir. While 
doing this they also promote maximum crop 
yields for the present, and increase the pro­
ductivity of the land for the future. 

Unwise and wasteful exploitation of the 
land is the only practice that is hampered 
when a good Soil Conservation Program is 
applied to the land. No one is hurt by 
Soil Conservation but everyone stands to 
benefit from it. 
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