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ABSTRACT

Agriculture in developing countries has the following important characteristics, farms are
small, and they are threatened with the degradation of resources and the environment. In most
of the developing countries of Asia, land holdings do not usually exceed 1 ha.

Deterioration of the environment and natural resources includes deforestation, land deg-
radation, misuse of pesticides and chemicals, and the loss of genetic resources. Shifting cultiva-
tion is a major cause of deforestation. Heavy applications of pesticides, including insecticides,
herbicides and fungicides, are inducing the build-up of resistance to insect pests and the elimina-
tion of natural enemies. At the same time, they pose toxicological problems for human beings.
The loss of genetic resources caused by extensive deforestation and adoption of uniform modern
crop varieties increases the risk of agricultural production in the long term by electing the use
of a narrow genetic base for many important crops.

Generally, the present technology for agriculture in Asia and Pacific uses the high yield-
ing varieties (HYV) of the Green Revolution. HYV requires high-input farming, which excludes
small-scale farmers. It is rich farmers who have been the main beneficiaries. Furthermore, it
reduces the output of protein-rich grains and pulses which contribute to a balanced diet for the
rural poor.

To implement sustainability in agriculture, technology for farmers should conserve the re-
source base. Furthermore, adoption of technology by farmers requires a broad understanding of
the farmer’s situation. The concept of Farming Systems Research and Development is needed, to
include on-farm research with farmer participation, a strong linkage between research, extension
and farmers, and the development of low-external-input farming technology which emphasizes soil
and water conservation.

It is recognized that the root causes of environmental degradation are social and institu-
tional in nature. Therefore, measures to address the problem will involve an adjustment of poli-
cies and institutional structures. The major thrust of the strategy for sustainable agriculture
must aim at eradicating poverty.

INTRODUCTION
The Role of Agriculture

For thousands of years, agriculture has
beentheeconomicactivity whichismost essential to
human survival and well-being. It hasalso beenthe
economic sector which most affects, and is most
dependent on, thenatural environment (FAO 1991a).
Theregion of Asiaand the Pacific hasnearly 23% of
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the world's total land area and about 30% of the
world's arable land, but 56% of the total world
population and 72.5% of the world’s agricultural
population (FAO 1991b).

As the human population continues to in-
crease, agricultureisnot fulfillingitsvital function of
feeding people, providing other basic agricultural
commodities and generating stable incomes. The
report of the FAO/Netherlands Conferenceon Agri-
culture and the Environment (FAO 1991a) pointed



out that more than 500 million people are facing
difficulty inearningaliving and areundernourished.
Higher demand asaresult of population growth and
urbanization, aswell asthelack of alternativeoppor-
tunitiesinrural areas, isputting pressureon agricul-
turetoincrease production, resulting in degradation
of theenvironment. Deforestation, erosion, deserti-
ficationandthelossof biological diversity, aswell as
variousformsof pollution, al threaten the ability of
agricultural systemsto even maintain their present
level of production, let alone increaseit.

THE DETERIORATION OF RESOURCES
AND THE ENVIRONMENT

The degradation of the physical resources
neededfor agricultural productionarecausingstrong
concern. Whilethis might not have much effect on
the agricultural production of the present genera-
tion, it will affect the ability of future generationsto
produce their food supply.

The Asian and Pacific Region has seen
some success in agricultural development over the
past two decades. Agricultureisthemost important
economicactivity for most countriesintheregion, its
share of the GDP being as high as 55-60% in some
cases. The rate of economic growth for the region
averaged 7% per annum, or 5.3% per head of popu-
lation, between 1980 and 1988. Agricultural GDP
also grew at theimpressiverate of 5.4%, and output
per head by 4% per annum (FAO 1991b).

THE IMPORTANCE OF SUSTAINABILITY

However, severa studies have indicated
that AsiaandthePacific havereached their safelimit
for the horizontal expansion of agricultural produc-
tion. Over the coming decades, the need for food,
fiber and other agricultural products, as well as
energy, hastobeservedfor apopulationwhichisnot
only rapidly increasing but also rapidly becoming
urbanized and expecting ahigher standard of living.
Therefore, theresource base should beused realisti-
caly and sustainably, to meet the need of al the
community with equity.

Sustainable agriculture and rural devel op-
ment has been defined by FAO as

‘. The management and conservation of
the natural resource base, and the orien-
tation of technological and institutional
change in such a manner as to ensure
the attainment and continued satisfaction
of human needs for present and future
generations. Such sustainable develop-

ment (in agriculture, forestry, and fisher-
ies sectors) conserves land, water, plant
and animal genetic resources, and is en-
vironmentally non-degrading, technically
appropriate, economically viable and so-
cialy acceptable”

(FAO 1991a).

SMALL FARMS

Agricultureindevel oping countrieshasthe
following two important characteristics. Farmsare
generally small, and most countries are suffering
from a degradation of resources and the environ-
ment. Sustainable agricultural practices which are
suitable for developing countries must take into
consideration the fact that population growth rates
are high, resulting in an increasein food demand at
a rate of 3-5% per year (Dent 1989). This rapid
increasein population has caused farmersto expand
into marginal areas and make moreintensive use of
marginal land, resulting in the degradation of land
and water, and causing poverty, malnutrition and a
lower standard of living.

CHARACTERISTICS OF
SMALL-SCALE FARMS

Thedefinition of asmall farmisobviously
based onthesizeof thefarmholding. Small farmsare
usually defined as those smaller than the average
farm size at a provincial or national level (Dent
1989). However, farm size alone is not always a
good criterion for categorizing farmers. Farmers
who own 1 ha of irrigated land are generally more
prosperous than those who own 2 ha of land in a
drought prone area of low productivity. In most
devel oping countriesof Asia, theaverageland hold-
ing ranges from 1to 2 ha

It hasbeen estimated that out of theagricul -
tural population of developing countries (Africa,
Latin America, Near East, and Asia) in 1985, 54%
(817 million) were small-scale farmers, while an-
other 12%werelandlesslaborers. Tablelshowsthe
estimated number of small-holdersand landless|a-
borers in developing countries between 1980 and
1985. Itisaarming to seethat the number of small-
scalefarmersand landlesslaborersisincreasing.

TheAsianand Pacificregion contains56%
of the world's population, of which well over half
(61%) dependsonagriculturefor alivelihood. How-
ever, theregionhasonly 31% of theworld' sagricul-
tural land. The land:man ratio is the lowest in the
world and is becoming steadily lower, falling from

7



0.28 ha/person™ to 0.16 ha/person? between 1963
and 1986. Thiscan becompared with theaverage of
1.62 ha/personintherest of theworld (FAO 1991c).

This situation is even worse than at first
sight, because the majority of farmers occupy a
disproportionately small proportion of the total ar-
able area. In India, which has about 500 million
people dependent on agriculture, more than half
(57%) of thefarm holdingswerelessthan1 hainsize,
and altogether covered only 12% of thetotal area. In
contrast, only 2.4% of land holdingswerelarger than
10 ha, but these accounted for about 23% of thetotal
arableland.

LANDLESS FARMERS

Inseveral countriesof theregion, theaver-
age size of land holdings continues to fall with the
fragmentation of land holdings. Theaveragesizeof
farmswasseentodeclinein several Asian countries
between 1970 and 1980: from 0.92 down to 0.88 ha
in Bangladesh, from 2.28 to 1.82 hain India, from
0.64 t0 0.59 hain Indonesia, and from 3.6 t0 2.6 ha
inthe Philippines. At the sametime, the number of
smallholdingsincreased significantly. Therehasalso
been an accel eration in the number of farm workers
witheither nolandatall, ortoolittlelandfor aviable
farm.

Inorder tocompensatefor thereductionin
farm size, several governments have tried to inten-
sify land use, especialy through irrigation. In-
creasedreturnsledtoincreasedinvestmentinirriga-
tion facilities such aswellsand pumps. Theresults
included a growing discrepancy in production and
income between irrigated areas and those dry areas
which did not share the benefit of land-augmenting
technology; high and rising land prices; the persis-

tence of disguised share-cropping and of tenancies
without any records which might be used to imple-
ment land reforms; the fragmentation of
smallholdings; an increase in landlessness; and a
rapid rate of deforestation and the erosion of com-
MOoN resources.

It should beunderstood that any increasein
yield in Asia and the Pacific cannot be achieved
throughanincreaseintheland areafarmed. Theonly
possibleway of improving agricultureisthrough an
increase in productivity, yet the number of small-
scale farmers has generally increased as the size of
farmholdingshasshrunk. Thisfurther intensifiesthe
challenge of raising the production levels on small
farmsthrough thedevel opment and adoption of new
technology.

CONSTRAINTS TO SUSTAINABLE
AGRICULTURE

FAO estimates that by the year 2000, the
global populationwill be25% higher thaninthemid-
1980s(FA 0 1991b), and that 90% of thispopulation
increase will bein developing countries. It will be
necessary to increase the supply of food and other
agricultural products to meet their needs. At the
moment, many of themethodsbeingusedtoincrease
production are damaging to natural resources and
theenvironment.

Defor estation

Therapidlossof forest coverispossibly the
most serious environmental threat in the region.
During the period 1976-1980, the average annual
rate of deforestation was 1.815 million ha, or 5000
ha per day. Table 2 shows the average annual

Table 1. Estimated numbers of smallholders and landless laborers, 1980 and 1985 (in

millions)
Region Smallholder population Landless laborer population

1980 1985 1980 1985
Africa 172 190 17 19
Latin America 63 63 18 18
Near East 47 48 15 14
Asia 481 516 121 129
Total 763 817 171 180

Source: FAO 1988. The impact of development strategies for the rural poor
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deforestation in Asian countries during these five
years.

Since the trend still continues today, it is
clear huge areas are being converted to non-forest
areasevery year. Rao (1989) estimated that unless
this activity is slowed or halted, by the year 2000
some 36 million ha of forest land in the Asian and
Pacificregionwill havebeen convertedtoother uses.

Themain cause of deforestation isshifting
cultivation, which supports 30 million people in
various parts of the world. The shorter cropping
cycles of traditional shifting cultivation, and the
unorganized and spontaneous encroachment onto
forest land by lowlanders, reflect the increasing
demand for cultivable land among the landless and
theunemployedrural poor. Thereareal soorganized
forms of settlement, generally government spon-
sored such asthetransmigration programin Indone-
sig, and theWorld Bank aided settlement projectsin
Penninsular Malaysiawhere forest is being cleared
and theland planted in oil palm and rubber.

Land Degradation

One of the most important components of
sustainable agriculture is an adequate soil resource

Table 2. Average annual deforestationin
Asian and Pacific countries,

1976-1980
Country Deforested area (ha)
Bangladesh 8,000
Bhutan 2,000
Brunei 7,000
india 147,000
Indonesia 550,000
Kampuchea 15,000
Laos 125,000
Malaysia 230,000
Myanmar 95,000
Nepal 84,000
Pakistan 7,000
Papua New Guinea 21,000j
Philippines 101,000
Sri Lanka 25,000
Thailand 333,000
Vietnam 65,000
Total {16 countries) 1,815,000

Source: Rao 1989

base to provide the nutrients and moi sture essential
toplant growth. Inmany areas, population pressures
are forcing farmers to cultivate margina land and
fragile soils. Dent (1989) reported that the propor-
tion of permanently cropped land compared to the
total land areain the Asian and Pacific region was
15%in 1987, whilethe estimated proportion of land
free from soil related constraints was only 14.2%.
The region as a whole appears to have reached or
passedthesafelimitsfor thehorizontal expansion of
agricultural production.

Table 3 shows the estimated extent of de-
graded land in selected countries in the Asian and
Pacific region. On apercentage basis, India, Viet-
nam, China, Laos, Thailand and Indonesia were
among the worst affected. Most of the land degra-
dation came from erosion, in particular the kind
called“ accelerated erosion”, caused by humanactiv-
ity, inwhich soil losses occur much faster than new
soil can beformed so that akind of deficit spending
begins of the topsoil.

In addition to the large quantities of nutri-
ents lost through soil erosion, “mining” of the soil
caused by theinadequate repl enishment of nutrients
removed by higher and morefrequent harvestscould
reach catastrophic levelsin theregion, if corrective
measuresarenot takenintime. Theregion’ sannual
rice production of 400 million mt, for example,
contains nearly 20 million mt of plant nutrients. As
aresult of poor resource management in many parts
of theregion, most of thenutrientsremoved in crops
arenot returnedtothesoil. Thisrepresentsaserious
threat to sustainability, and will eventually lead to
significant soil degradation.

Effect of Water Use

Irrigation continues to play avital rolein
giving higher and morestableyields, particularly in
arid and semi-arid regions where rainfall is scanty
anderratic. Whileexpandingtheirrigationsystemis
anessential part of agricultural developmentinmany
countries, severeproblemswithirrigation havebeen
reported. A number of irrigated areas have become
unusableduetosalinity. Table6 showstheextent of
salinity in some countries of Asia and the Pacific
(Yadav 1989).

Irrigation water disturbs the hydrologic
equilibrium, and discharges substantial amounts of
groundwater, with a consequent rise in the loca
water table. Millionsof hectaresinseveral irrigated
projects are reported to be suffering from waterl og-
ging.

In relation to irrigation, it is noteworthy
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Table 3. Estimated extents of degraded land for selected countries in Asia and Pacificin

1981

Unit: 1000 ha

Total land Arable & permanently Estimated degraded
Country area cropped areas land area

Ha Percentage Ha Percentage

of total of total
Bangladesh 13,391 9,164 68 989 7.4
Mainland China 932,641 96,976 10 280,000 30.0
India 297,319 168,990 57 148,100 49.8
Indonesia 181,157 21,220 12 43,000 24.0
Laos 23,080 901 4 8,100 35.0
Myanmar 65,754 10,060 15 210 3.2
Pakistan 77,088 20,706 27 15,500 17.3
Philippines 29,817 7,930 27 5,000 16.8
Western Samoa 283 122 43 32 11.3
Sri Lanka 6,474 1,887 29 700 10.8
Thailand 51,089 20,050 39 17,200 33.7
Tonga 72 48 67 3 4.5
Vietnam 32,536 6,470 20 15,900 48.9

Source: Dent 1989

that periodic shortages of water occur throughout
the developing world, even though the annual vol-
ume of water received through the hydrological
cycleisfarinexcessof theneedsof thepresentworld
population. Rainfed agriculture gives highly vari-
able yields, resulting in severe problems of food
security and priceinstability. Nevertheless, thisis
the system used for two-thirds of the agricultural
production of the developing world (FAO 1991c¢).

Pest Problems and Pesticide Use

FA O estimatesthat up to 35% of thelosses
in annual crop production worldwide are the result
of pests. When these losses are combined with
postharvest | osses, they account for almost one-half
of theworld’ s potential food supply. The advances
inagricultural technology that arebeingusedtoraise
production, suchasshorter fallow periods, intensive
crop rotation, and the replacement of mixed crop-
ping by the large-scale monoculture of genetically
uniform varieties, have for a number of crops re-
sulted in the escalation of pest problems (Gaston
1989).

One intractable pest problem in many de-
veloping countriesisweed control. Muchof thefield
preparation and subsequent cultivationisbeing car-
ried out to reduceweed infestation, whileduring the
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cropping season, agreat deal of manual labor isused
to keep weeds at aslow alow level as possible. If
there not enough labor for hand weeding, weed
control islate and inadequate unless herbicides are
used. Problems of pests and weeds have led to the
extensive use of chemical pesticidesin developing
countries. Initially pesticides, including herbicides,
were regarded as a beneficial means of abolishing
famineand eradicating vector-bornediseases. Sub-
sequently, thegradual devel opment of resi stant pests,
and theevidence of undesirable side-effectson non-
target speciesand human beings, have caused wide-
spread concern.

The major groups of pesticides used are
herbicides(44%) insecticides(32%), andfungicides
(18%). Herbicides are most widely used in the
United States, fungicides in Western Europe, and
insecticidesinthe Asian and Pacific region (Gaston
1989).

Thelatest available statistics estimate glo-
bal pesticide sdles at U.S.$ 16 hillion in 1985 (3.1
millionmt), withanaverageannual increaseof 4.5%
(Asian Development Bank 1987). Itisestimated that
20%, equivalent to 600,000 mt annually, areusedin
developing countries (Mowbrary 1988). The re-
gional distribution of pesticideimportsbetween 1972
and 1984 isshownin Table5.

Theincreased use, and sometimes misuse,



of pesticideshashad anumber of unfavorableeffects
(FAO 1991c). Thefirst isthat insect pests have
devel oped resistance as aresult of the heavy use of
i nsecticides, aproblemwhich hasgrownenormously
over the past two decades. Resistance is aso in-
creasingly found in plant pathogens and weeds.
Secondly, the injudicious use of pesticides has re-
sultedinthedestruction of natural enemiesthat help
keep insect pests under control, causing pest resur-
gence and secondary pest out-breaks. Thirdly, in
addition to ecological disturbances, the increased
useof pesticidesposestoxicological problems. WHO
in 1986 estimated that therewere 1.1 million casesof
unintentional pesti cidepoisoningand 20,000 deaths
ayear. Fourthly, heavy applications of unsuitable
pesticides too soon before harvest are resulting in
high pesticideresiduesinfood. Last but notleast, it
should benoted that thereare numerousside-effects
of pesticideabuse, suchasfish-kills, cattlepoisoning
and theindirect impacts on beneficial insects, polli-

nators and soil organisms.
The Loss of Genetic Resources

Genetic resources are the building blocks
with which new varieties are made. Hence, their
availability toplant breedersisabsol utely necessary
for the further development of crops to meet the
ever-diversifying needsof man (Singh 1989). Exten-
siveforest clearance and thelarge-scal e adoption of
uniform modern varieties are eroding the range of
geneticresources. Anall-out effort must bemadeto
conserve and utilize genetic resourcesin arational
manner, to avoid a conflict between development
and conservation.

For development to be sustainable, thereis
a need to conserve and manage the biological re-
source base, much of which hasunknown potential.
Future needs for breeding and crop diversification
cannot bepredictedinthefaceof changing climates,

Table 4. Extent of salt affected soils in some countries of Asia and the Pacific

Unit: Million ha

Country Saline area Country Saline area
Bangladesh 3.0 Australia 357.3
Myanmar 0.6 Kampuchea 1.3
India 23.8 Indonesia 13.2
Pakistan 10.7 Malaysia 3.0
Sarawak 15 Vietnam 1.0
Thailand 1.5
Total 461.2
Source: Yadev 1989
Table 5. Value of pesticide imports, world and by region, 1972-1984
Region 1972 1984 Increase (%)
Mitlion dollars
Soviet Union 132 552 318
North America 142 535 277
Asia 314 1,132 261
Europe 824 2,014 144
Africa 269 522 94
Oceania 30 47 57
Latin America 340 503 48
World 2,051 5,305 159

Source: FAO Trade Yearbooks, Rome: 1977 and 1985 cited by Postel (1987)
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new agricultural production systems, and unknown
future human reguirements. Not only has man
aready lost part of the genetic resource base, heis
al so subjectingtheproduction systemtohighrisk by
electing to use only anarrow genetic base for many
of his most important crops. Consequently, the
genetic base of crop varieties is becoming increas-
ingly narrower (FAO 1991c).

TECHNOLOGY FOR SUSTAINABLE
AGRICULTURE

The Impact of Present Improved Tech-
nology

The Green Revolution

Obviously, the Green Revolution made a
notablecontributiontoraisingtheproductionof rice
and wheat by small-scale farmers, particularly in
Asia and the Pacific. The high-yielding varieties
(HYVs) of rice released in the 1960s increased the
productivity of rice by about 70%, and of wheat by
150%. The HYVs are responsive to very high
applicationsof fertilizer, and areefficient producers
under intensive management conditions (RAPA
1989).

Oneindirect effect of theGreen Revolution
was to reduce the output of protein-rich grains and
pulses which contributed greatly to ensuring a bal-
anced diet for the rural poor (FAO 1991b). These
cropswere no longer competitivein terms of finan-
cial returns per hectare. The Green Revolution has
also raised several sustainability issues. Although
the upward trend in yield has been maintained over
the past three decades, the rate of increaseis slack-
ening, largely because of deteriorating soil fertility
and the high incidence of pests and diseases associ-
ated with monoculture. The social impact of the
Green Revolutionhasal so sometimesbeen harmful.
Since HY VS require high inputs such as fertilizer,
irrigation water and pesticides, aswell asintensive
management, |argelandownerswith plenty of capital
were the main beneficiaries. Attracted by the high
returns which the new seeds made possible, land-
owners tended to begin farming their land directly,
sometimes exacerbating the problems of landless-
ness and rural poverty.

Other typesof technology which givehigh
yields but have a negative impact on the environ-
ment, such as heavy applications of pesticides, mo-
noculture, and extension of irrigation systems, have
already beendiscussed. Wemust questionhow long
our natural resources can meet the need for an
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increased output of agricultural commodities, before
drastic degradation of the resource occurs and
productivity fallseven below its present levels.

PRODUCTION TECHNOLOGY
FOR THE FARMER

We have discussed the impact of modern
agriculture on the environment and the constraints
facing farmers, particularly Asian and Pacific
smallholders. Anotherimportant aspect concerning
smallholders and how they can farm their landin a
sustainableway isrelated to production technol ogy.

Several points should be emphasized re-
gardingthedevel opment of technology, in particular
thelimitedland holdingsand capital of smallholders,
and their rising populations. Farmers should not
havetoinvest heavily intoinputstoimproveyieldsor
maintaintheproductivity of their farms. Becausethe
environment and socio-economic situation of each
farmer are location specific, farmer-based technol-
ogy should be developed (Fig. 1).

FAO has reviewed some of the improved
agricultural technology suitablefor smallholdersina
sustainablesystem.

» Exploitation of biological nitrogen fixa-
tion, through increasing use of legumi-
nous plants or non-symbiotic ferns
(Azolla) and nitrogen-fixing blue-green
algae (Ananbaena).

* Improved grazing management, including
the use of fodder crops and temporary
pastures in crop rotations.

* Increasing use of integrated pest manage-
ment which avoids harming natural en-
emies and reduces the use of chemicals.

* Increasing use of rhizobium inoculation
on legume crops grown before or after
rice.

* Adaptation of mixed cropping, or the
use of varietal mixtures, to mimic the
diversity of natural ecosystems. In-
creased productivity based upon the
combined yield of crops is also impor-
tant.

» Developing aternative energy sources for
use by small-scale farmers and other
poor people in rural areas.

ADOPTION OF TECHNOLOGY BY FARMERS

Once technology has been generated, the
main objective is to introduce it to farmers for
adoption. A huge amount of technology generated



by researchers has not been accepted by farmers,
simply because farmers feel that it is impractical.
Recently, the technique of Farming Systems Re-
search and Devel opment has been introduced with
the purpose of bringing an understanding of the
farmer’ s situation to researchers before technology
is developed, so that their work is more useful to
farmers.

The following guidelines are considered
important inthe adoption of technology by farmers.

e Technology should be tested under farm
conditions, and recommendations must be
made only after consultation with the
farmers concerned. They must take fully
into account the farmer’s circumstances,
focusing on the local farming system and
the related processing and marketing
components.

There should be frequent communication
between the researcher, the extension
worker and the farmer.

e There is an urgent need to develop and
promote technology that increases or
sustains productivity at a lower cost and
for a lower labor input, and which does
not harm the environment.

e Soil and water conservation and other
measures to achieve sustainable develop-
ment should, where possible, be designed
to benefit the farmer in the same year
they are carried out, otherwise they are
unlikely to be widely adopted by other
farmers. Simple water harvesting meth-
ods can meet this requirement, as can
certain forms of minimum tillage.

e Emphasis should be placed on low exter-
nal input farming systems, such as the
integration of crop and livestock produc-
tion systems to provide manure and
draught animal power, to reduce residue
problems from fertilizers and pesticides,
and lower the cost of external produc-
tion inputs.

CHANGES TOWARDS SUSTAINABILITY

In evolving more sustainable production
systems, agriculture and rural development efforts
should be directed towards three essential goals.

e Food security,
e Employment and income generation in
rural areas, in order to eradicate pov-

erty.

e Natural resource conservation and envi-
ronmental protection.

It has been recognized that the root causes
of environmental degradation aresocial and institu-
tional in nature. Measures to address the problem
will require integrated strategies which involve an
adjustment of policies, values, andinstitutional struc-
tures. The major thrust of the strategy for creating
the conditions for sustainability for the poor must
aim at eradicating poverty (FAO 1991d).

M easuresto promote sustainability should
includethefollowing:

e There must be active participation by ru-
ral people in the development of inte-
grated farming systems, by means of or-
ganizations such as agricultural coopera-
tives. Such groups will help prevent an
increase in the influence of the middle-
man.

e There must be a decentralization and a
recognition of the role of farmers, their
families and local authorities in decision-
making, including incentives for initiatives
by loca communities.

e Clear and fair legal rights and obliga-
tions must be allocated with regard to
the use of land and other natural re-
sources, including land reform where
necessary. Such allocation should pay
particular attention to the important role
of women as decision makers, food pro-
ducers and food providers.

e Pressure on natural resources should be
relieved by investment into improving,
rehabilitating and conserving them, so
that they can be used safely and produc-
tively.

e Agricultural policies should be adjusted
to promote production systems that can
help attain the objective of sustainability.
This includes promoting the demand for
crops and livestock which can be pro-
duced sustainably.

« More attention should be paid to safe-
guard human health and environmental
quality in relation to the use of danger-
ous pesticides and other chemicals.

* More sources of off-farm income such
as food processing and handicrafts are
needed in rural areas to prevent the mi-
gration of farmers to urban centers.

13



€/6T POOMIEH :80IN0S

yoeoidde swaisAs buiddoud jo suiano jenydsduo)y 1 “bHi4

ABojouydal uoanpoud

juswabeuew suoijeo. wswsbeuew Juswaebeuew juswebeuew Ajorien
101\ jue|diaiu) aseasIg 1o8su| PeeM  Ayueq  9BejiiL pue Q.EU
alejjom sutaned §
Jawuey 6uiddoio
panociduw) aAlleuIa)y
—
ABojouydal walsAs
ybBnouyy uoneibaju|
iamod logen sloyeN Ja1epn b1 pue-

J1WOU023-01008 {eo1SAYy

S$304NOS3H WHVA

14



15



DISCUSSION

During the discussion following the presentation of Dr. Aphiphan’s paper, Dr. Othman asked whether
the development in both Thailand and Malaysia of the livestock industry was compatible with sustainable
agriculture. Dr. Aphiphan replied that, although agriculturein Thailand wastraditionally thought of as crop-
based, the production of cropsaloneinvolvestoo high arisk for small-scalefarmers, particul arly inrainfed and
uplandareas. Large-scal elivestock productioninaranching systemwasunsuitablefor Thailand, butintegrated
crop-livestock systemsonsmall farmswereoftenvery successful, sincethey giveamorestableincomeand of fer
thefarmer agreater range of resources. Headded that for thesereasons, integrated crop-livestock production
isnow being emphasized in Thailand, particularly in the north of the country.

Dr. Hsieh mentionedthat hehad visited afarm based on anatural farming systemin Thailand, and had
found that the soil wasin poor condition and there was awater deficit. He asked about the policy of the Thai
government with regard to sustainable agriculture. Dr. Aphiphan replied that the effect of agriculture on the
environment was a major concern in Thailand. The Thai government has a policy of trying to restore the
environment in areas where agriculture has led to deforestation and erosion. He was not sure to what extent
thisemphasis on conservation was based on the need for sustai nable agriculture, sincein many casesland was
being used for recreation rather than for agriculture. He also noted that the Thai government still allows
activitieswhich seemto run counter to apolicy of conservation, such asthe unrestricted import of agricultural
chemicals. Villagersoften do not understand the dangers of such chemicalsand use them in aninappropriate
way which isharmful to human health and the environment. Dr. Mizuno agreed that on-farm researchisvery
valuable, and suggestedthat it could play animportant rolein educating farmersto makeagriculturesustainable.
He asked whether this approach had been successful in Thailand, and Dr. Aphipan replied that several
government programs which encouraged slash-and-burn farmersto farm their land on along-term basis had
achieved some success.

Sincethe government wanted farmersto stay on their farmsrather than move to Bangkok, it wanted
farmersto be content with their living and working conditions. Government departmentstherefore now tend
tostudy local farmersintensively beforeintroducing any new technol ogy, andtoinvolvefarmersat theplanning
stage. Dr. Umali commented that two kinds of agricultural scientists were needed, one type which dealt with
basic science and knowledge for its own sake, and the other which used science to solve practical problems.
Inapoor country such asthe Philippinesitisthe second type of scientist that isurgently needed, whoiswilling
towork with ordinary peopl e, andwhosesocial philosophy was based ontheprinciplethat agricultural research
should both begin and end with the farmer. He was glad that several papers presented during the session,
includingthat of Dr. Aphiphan, had emphasized thissecond, morepractical branch of agricultural science, and
felt that if more scientists of this kind were available, Asia would have fewer problems in carrying out
technology transfer.
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