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Summary

Soil erosion problems in Okinawa began to be recognized after pineapple
cultivation was introduced in late 1950s. It was only during the 1970s that soil
erosion was seen as a serious problem. At that time, farming had started to
expand to sloping areas with little regard for soil conservation. Okinawa had
no previous experience in controlling soil erosion, and little knowledge accu-
mulated on this subject, so it had to be applied the planning standards for
land improvement projects. Reclamation of large-scale farm areas was im-
plemented with subsidies from government agencies, and soil conservation
extension was limited to farm and crop management.

Currently, erosion problems affect farmers and the non-farm population.
A solution to soil loss i1s sought with the cooperation of administration, in-
dustries and research bodies. Soil conservation extension in Okinawa has not
been satisfactory because of the lack of efficient erosion control techniques.

The paper presents soil erosion problems and suggests how the methods
of soil erosion control may be extended to the farmers and officials. Some
suggestions for solving soil erosion problems are as follows:

(a) Discuss present problem in an Annual Soil Conservation Day’s in order
to promote awareness of soil preservation.

(b) Demonstrate the state of soil erosion.

(c) Promote land use planning and cover cropping on sloping land.

(d) Extend soil erosion control methods through television, radio

and other media.

* Part of this paper was published in the "Soil Conservation Extension” by Soil and
Water Conservation Society of Thailand in 1996.
* x Department of Environmental Sciences and Technology, Faculty of Agriculture,
University of the Ryukyus. 44 :255~265 (1997)
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I. Introduction

In Japan, rice farming is traditionally the main agriculture enterprise, but, dry land
farming is carried out mainly on sloping areas not suitable for cultivation. Under such
a system of farming, and with heavy annual rainfalls in Japan, it is quite conceivable
that some degree of soil erosion did always occur.

But some farmers were totally indifferent to the erosion problem, while other took
some measures to prevent the loss of surface soil. Those in the former category were in-
different, it was said, because the subsoil of the Ando soil areas, for example, was soft
and could be cultivated easily even after its topsoil had been eroded away®. Those in the
latter category minimized effects of erosion by using such protective measures as terrac-
ing the field, pilling stones along the sides and contour listing. In any case, compared
with the present-day situation, effects of soil erosion must have been almost negligible,
as clearing land for cultivation depended only on human power and that of domesticated
animals.

Yahata®) pointed out that it was not until after the second world war that Nogyo-
Doboku (Irrigation, Drainage and Reclamation Engineering) engineers began to realize
that the problem of soil conservation was with in the area of their responsibility. Before
that time they apparently considered it as a problem of individual farmers. This may be

the main reason why no serious research was done on soil conservation.
. Agricultural extension work

In Japan real cooperative agricultural extension work started in 1948 under the guid-
ance of the Nature Resource Service of the U.S.A?. The work has some notable features
as described below.

Firstly, system and structures to encourage farmers are so arranged that they can
improve their farming or living conditions by themselves, for more is made of human
resources than is material aid.

Secondly, since family farming is the special characteristic of Japanese agriculture,
the improvement of farmers’ living is essential to improve farming itself, which accord-
ingly, is incorporated in these project.

Thirdly, to foster farmers, above all youths, leading agricultural production or rural
communi'ties is one of the main objects. In short, these methods are educational, for
their importance is attached rather to bringing up progressive farmers than to diffusing
technical knowledge.

These extension activities were implemented by agriculture officers and home demon-
stration advisors all over the country. However extension work concerning soil conserva-
tion did not play an active role as described later.

As mentioned before, Japan had little problem of soil erosion until right after the
second world war, and soil conservation was not taken in regard to social and political
problem at the time the extension work had started. This is the reason why soil conser-

vation extension work did not become a matter of concern.
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Land improvement law was enforced in 1949, and improvement project were carried
out under this law. In accordance with the projects were promoted, the thought of soil
conservation was raised, studies and techniques about soil conservation had been ad-
vanced.

Therefore as mentioned later educational activities and exchange of research and
technique are active among the person related to the project, although the soil conserva-

tion work is not enough yet.
. Soil conservation measures

Administrative Measures

The first administrative action taken in regard to farmland conservation was the is-
suing of the Planning Standards for Land Improvement projects in 1956. This provided
for general rules relevant to the formulation of plans for farmland conservation in ac-
cordance with Land Improvement Act. However, Japan had to rely mainly on data from
the United States in formulating standards, because at that time the government had no
local knowledge based on soil erosion®. A revised version of the standards was issued
more than 20 years later (in 1979), with guidelines established on the basis of research
conducted in Japan.

Since planning and design standards for land improvement projects should be estab-
lished for the rational and economic execution of those projects, the standards must re-
flect the changing needs, regional characteristics and the status of research. This is the
reason why the government revised those standards at certain intervals as conditions re-

quired 1it.

Activities of the JSIDRE

The Japanese society of Irrigation, Drainage and Reclamation Engineering
(JSIDRE) published its journal monthly, its transactions bimonthly, and Irrigation
Engineering and Rural Planning (English) semi-annually, making its contribution to-
wards the advancement of basic research and applied sciences and technology in the field
of Nogyo-Doboku (IDRE). In the past 12years from 1980 through 1991, with respect to
farmland conservation, the Journal carried more than 50 papers in the field of basic and
applied research, in addition to more than 20 technical reports. The Transactions pub-
lished more than 20papers during the same period. The society has 11 subsidiary re-
search organizations which promote academic exchange among them through meetings
and symposiums. One such organization is the Farmland Conservation Research Group
established in 1970 with 172 members. The group, which held its first academic meeting
in 1980, has since met annually in various places throughout Japan. These meetings have
served as a forum for academic discussion and exchange of information among research-
ers and engineers endeavoring to find solutions to problems of soil erosion in many

areas of Japan.
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Governmental measures

Deforestation as a result of rapid development, construction of golf courses and resort
facilities, and extensive farmland development, have caused widespread problems related
to soil erosion. Government agencies and municipal offices concerned are giving develop-
ers technical guidance to deal with these problems. Universities are conducting research
on the conservation of farmland and environmental protection on commission from gov-
ernmental agencies municipal offices or foundations, or using Scientific Research Grants
from the Ministry of Education, Science, Sports and Culture.

National or local government agencies in charge of environmental administration are
employing such methods as environmental assessment surveys to determine possible of

proposed projects, but this approach has not yielded satisfactory results to date.
IV. A case study-Okinawa

Soil erosion became a matter of concern in Okinawa in the latter half of 1950s when
farmland was extensively reclaimed for pineapple glowing. For farmers of Okinawa who
had had no major source of income, the introduction of pineapple was an epoch-making
event.

Consequently, extensive farmland development of a scale and speed never known in
the agricultural history of Okinawa was launched in steep mountain areas with the aid
of heavy equipment. Development at such a high pace inevitably altered surface condi-
tions of the soil and the soil structure, increasing potential danger of erosion by rain-
fall. But soil erosion was not perceived as a problem at the time. This was perhaps
because farmland reclamation at that time was carried out by individual farmers who
were too preoccupied with pineapple growing to pay any attention to erosion preventive
measures. It is also undeniable that there were some social as well as agricultural fac-
tors that made the society as a whole tolerant toward the erosion problem. For exam-
ple, agriculturally speaking, even when the top soil was washed away, a possible drop
in pineapple productivity could have been made up for by use of chemical fertilizers®.
On the other hand, Okinawa society had never known any erosion problems that would
have polluted drainage basins, and therefore it did not take seriously the possible ad-
verse influence that soil erosion could have made on the environment of drainage basins.

Furthermore, it can be pointed out that the conversion of rice paddies into dry farms
as a result of reduction in rice production has deteriorated the mechanics of soil conser-
vation of the environment.

After the administrative reversion of Okinawa to mainland Japan, the government-
subsidized Agricultural Foundation Consolidation Project was implemented and under
the project, farms were reclaimed or rearranged in such manners as would raise labor
productivity. But the project was not necessarily erosion-preventive, and as a conse-
quence, erosion problems surfaced later. The main reason behind this was that there
was no accumulated knowledge or information regarding soil erosion and conservation
in Okinawa and therefore the project had to be carried out in accordance with preventive

standards set for mainland Japan. Red clay runoff from rain-eroded areas in the red-
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yellow soil regions in northern Okinawa and Ishigaki Island still occurs today.

V. Extension work under U.S administrative period

259

The Okinawa region, located at the southernmost and westernmost end of Japan, is

comprised of many islands, collectively know as the Ryukyu Archipelago, spread over a

vast ocean area of 350,000 square kilometres with its central point at 26° N and 127° E

(Fig.1). Its total land area is 224,587 square kilometres, or 0.6 per cent of the total land

area of Japan.
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Okinawa prefecture was occupied by US military at the second world war and after
that the sovereignty of Okinawa was under the US military administration. Accordingly
the agricultural policy was affected by US policy and system cooperative extension work
was introduced as the up-to-date method.

General extension was directed by the Department of Economics in 1950. Their pam-
phlet series “Farmer’ s Friend ” was published until 1967 (107 issues) as a media for
agricultural extension work.

In 1955 the University of the Ryukyus took over the agricultural extension. In accor-
dance with the United States Land Grant College System, the University had three main
functions, namely teaching, research and extension, but the system was not practiced on
mainland Japan®. The University of the Ryukyus contributed to the extension work
through a monthly magazine “Farm and Home News” which was published until 1972
(197 issues).

However, during its entire existence only two articles were published about soil ero-
sion and conservation, which shows how little attention to soil conservation problem po-
litical, educational and of research at the time. Insufficient activity of soil conservation

extension work was the main reason why people were indifferent of soil erosion.
VI. The present state of extension work

Okinawa prefecture is one of the municipalities of Japan which consists of 47 mu-
nicipalities. Therefore cooperative agricultural extension work and soil conservation
measure was made to conform with that practiced in mainland Japan. But Okinawa has
its own peculiarity of soil erosion causes by rainfall from the view point of natural con-
ditions.

Okinawa is located in the monsoon region of Asia and has a humid subtropical cli-
mate, with its annual rainfall ranging from 2000mm to 2500mm. The erosivity of rainfall
is high compared to those of mainland Japan which has the same annual rainfall, and
erosive soil, originating from noncalcareous material, is distributed widely in Okinawa.
Therefore, soil erosion is severe. Most of the eroded soil is red-yellow soil and its runoff
washes into the ocean which causing disturbance to ecosystems and scenery of the sea-
shore. Although extensive effort has been invested in extension and soil conservation
measures have been carried out, a lot still remains to be done.

Described bellow are the countermeasures and the extension work of soil conserva-

tion which have been implemented up to the present in Okinawa.
VI. Soil conservation measure

Two stages, planning stage and operation stage, are set up in the land improvement
project to control soil erosion. The matters to be considered at the planning stage are as
follows.

1) Leave out the sites where severe soil erosion has been predicted.

2) Select the sites where non erodible soil exists.
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3) The area should not be de-

veloped if precious plants and

!~

animals are living.

4) Do not set up an unreason-
able plan.

5) Establish reasonable land
utilization.
In the operation stage, the
subjects described below are
to be considered basically.

1) Runoff from the inside and

outside of cultivated land

should be drained sepa-
rately. Fig.2 Soil catch Pond

2) Construct soil catch dams,
sedimentation ponds to re-
tard runoff and to precipi-
tate soil fraction (Fig.2).

3) Protect surfaces with bare
soil by mulching (Fig.3).

4) Decrease by 3% the field sur-
face slope or terrace the field
like paddy (Fig.4).

VIl. Soil conservation extension
work

Okinawa was reversed to Fig.3 Mulching by miscanthus sinensis
mainland Japan in 1972 and after that the mainland Japan extension work system was
established.

But no real soil conservation extension system was established until 1980. Knowledge
and techniques were advanced after that administrative measure by publishing the man-
ual on soil erosion control.

Recently, the Okinawa Government has introduced the “soil conservation day” to
promote awareness of soil saving for farmers and the persons concerned soil erosion
problem.

The outline of program of soil conservation day are as follows.

1. Purpose

To protect soil loss from farmland, and to promote the thought of soil saving in the

annual soil conservation day.
2. Promoter
Agriculture, Forestry and Fisheries Department of Okinawa Prefectural Government

(OP@G), and municipal governments.
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3. Date

The first Wednesday of June,
annually.

4. Main events

(1) Demonstrate the state of
soil erosion.

(2) Symposium, lecture meeting
and field study concerning of
soil conservation.

(8) Delivery of pamphlets and
posters pertainig to soil con-

servation.

(4) Extend the objectives of soil
conservation day through Fig.4 Terraced field

newspapers, T.V and radio.

() Promote planning on slope
surface of farmlands.

(6) Participate to the events of
soil conservation day for
farmers.

Table 1 shows the example of B
program on soil conservation |

day.

Fig.5 Planting for soil conservation(Photograph by
agriculture,forestry and fisheries Dept. of OPG)

Fig.6 Seeding of cover cropping(Photograph by agricul
ture, forestry and fisheries Dept. of OPG)
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Table 1. Example of program on soil conservation day (June,1994)

Number of
District * program

participants

Northern part 200 Planting for
soil conservation (Fig.5)
Central part 90 Take away sediment
of drainage ditch
Southern part 100 Seeding of
cover cropping (Fig.6)
Miyako 100 Lecture meeting: countermeasure
of soil erosion control
Yaeyama 60 Lecture meeting: Effects of soil

conservation by cover crop

IX. Conclusion

Farmland are shrinking and soil is continually deteriorating everywhere in the
world. The threat to farming has been reported by the media and researchers are sound-
ing signal by publishing the results of their studies in books. This is due to over exploi-
tation of soil and negligence to protect soil loss.

In Japan farmland is reclaimed in large scale with gentle slope to meet rationality
and economy of land improvement project. Therefore, great quantity of soil is moved
and soil stracture is broken, so severe erosion occurred in high erosivity area like Oki
nawa.

The soil of farmland reclaimed in this manner include few top soil and regarded sa
artificial soil. This is the reason why farmers pay little attention to soil and neglect its
protections from erosion.

But recently it is pointed out that the soil loss from farmland causes not only decline
productivity of farmland but also disturbunce of adjacent coastal ecosystem. So, farmers
seriously pay attention to soil erosion problem. Soil loss protectire regulation was en-
forced in October 1995 by Okinawan government. This states the obligation of associate
agency, constructors and farmers about protecting soil loss.

The obligation is to observe presentation of documents of construction design to the
prefectural governor when they develop or change the land more than 1000nf and con-
struction facilities should restrain the mudiness of flow to less than 200ppm.

But this regulation is very strict for constructors and farmers today. As mentioned
before the lack of extension work led to the establishment of necessaries. Extension work
of soil conservation must be enforced in future. The extension work is necessary for
farmers identity and our cooperation with them.

It is desirable that extension work of soil conservation contribute to the harmony be-
tween environmental protection, land development and soil loss protectire regulation.
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