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We at the Golden Jubilee Museum of Agriculture Office (Public
Organization) have produced printed materials to distribute knowledge
of agriculture continuously, and the one in your hand now is our latest
publication: a book on innovations in self-sufficient agriculture. These
innovations include farming tools and farm management practices publicized
with an aim to serve as models for farmers who aspire to be self-sufficient
and realize the impacts of changing environments. For want of labor, water
and wood to produce farming tools, there have been attempts to create
new inventions by using fraditional wisdom. Durable and effective farming
tools that can maximize existing natural resources are eventually developed.
The cited models in this book reflect the never-ending creativity of
Thai farmers who have built a solid foundation for Thailand's agricultural

society o move towards sufficiency economy.
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Farming in the path of sufficiency economy adheres to the notion
of self-reliance and requires efficient management skills. The folk wisdom
in Thai agriculture is a solid foundation for modern farmers to expand their
ideas and create inventions endlessly. Innovative tools in self-sufficient
agriculture in this book are categorized into four main topics starting
from farms to consumers. They are inventions for soil improvement, pumping
and distributing of water as a source of alternative energy, labor-saving
device for growing rice, and rice processing machines for home use.
The outstanding models are highlighted for their effectiveness, durability and
practicality. Farmers can invent their own tools and fix them on their own

for household use.
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@ Thin Film
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Innovation
in Development

Tool
in Self-sufficient
Agriculture



Tools from Farm,
Pre-historic and Historic Time

Since the pre-historic time till we
have history, the way we cultivate
in the region is the know-how we
make tools for cultivating. In the
Northern Region is dominated by
mountainous terrain amidst river
basins from which originated many
of Thailand's key waterways. Most
Northerners earn their living by raising
rice, crops, and farm animals. Some
hunt and fish. Their vocational needs
thus determined the kinds of tools
for their everyday use, usually made
from local materials like reeds, palm
leaves and trunks, and bamboo, for
example, Thai (a plow) Phan Thai Na

82583 M1 KASET.indd 234

(a harrow, called khrat in the Central
Region) Khiao (a scythe) is for cutting
grass or rice stalks. Wi (a husk-ridding
fan) Khrok-mong (a mortar, called
Khrok-kra-dueang in the Central Region)

The Northeastern Region sits on a
plateau sloping from the west towards
the east. The upper region, called
Aeng Sakhon Nakhon, is the hub of
freshwater fishery, where the
Ban Chiang world civilization has
established. The lower region, called
Aeng Khorat, is famous for its jasmine
rice cultivation. Local tools are designed
fo facilitate their glutinous-rice diet

8/18/2559 BE 2:49 PM




and cultivation, for example Thai is for

plowing rice paddies and farmland,

Khrat is a tool for raking grass and
pruning soil before sowing, Kaso, or,
Chong-long is for scooping water,
Kiew is a scythe for reapingrice stalks.
The Central Region covers a vast area
of river basins with many key rivers.
The upper part has several moun-
tains, while the lower part is a fertile
plain good for agriculture, especially
the cultivation of rice. Tools from
this region are also made from local
materials like hard wood, bamboo,
palm leaves, sugar palm trees,
rattan, and stems of water hyacinths,

82583 M1 KASET.indd 235

for example, Thai both single and
double plow Khrat (a harrow or rake),
needs to be pulled by a buffalo or
two oxes. Khiao (a scythe) The farmer
grabs the stalks in one hand and cuts
them with the scythe in the other,
Khrok-som-mue is also dug out from
a big wooden log, normally operated
by one or two workers.

The South of Thailand is a peninsula
lying between two seas. Tools are
also determined by their daily dealing
with geographical surroundings and
lifestyles.
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Modes of production in agriculture play
a key role on how tools are developed.
For example, different kinds of tools are
used to produce rice on highland and
lowland, or fo grow farm crops and garden
plants. Knowing the background of each
tool will lead to the understanding of the

notion behind the mode of production.

A ploughshare was the very first farming
tool in the human history dated back
many thousand years ago. Its initial
design can be seen in cave paintings
at Tham Pha Lai and Phu Pha Yon,
Sakon Nakhon province. Over the past
history, the tool has been improved for
actual use from a wooden plough to an
iron plough and then a riding plough
equipped with a set of share, coulter
and moldboard. Other related tools are
also evolved: a sickle is replaced with a
harvester; a mortar becomes obsolete
with the advent of a thresher and a
rice milling machine powered by

electricity and oil.

Modern agriculture aims to expand cul-
tivated land and accelerate production
for export. Massive oil-powered farming
machines are used in place of smaller
tools made of wood and local material.
Farmers become less self-reliant: when
machines break down, they cannoft fix
themon theirown; when oil pricesincrease,
they cannot control their production cost.
Even worse, they get mired in debt and
face health problems due to the use of
chemicals to speed up their production.
Fortunately, self-sufficient agriculture
gives them a new choice. Appropriate
technology is introduced to create a
variety of innovative fools that can be used
in the whole agricultural process from
farms fo consumers. These innovations
include soil improvement by use of
Biochar, pumping and distributing of
water, labor-saving device for growing
rice, and machines for rice processing
and selling. With these means, farmers
are enabled to stand on their own feet.
With ample food supply and financial
stability, they can enjoy freedom and

prestige of their life.
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Living in the Farm,
The Innovation is beyond the tool.

Agricultural innovation is different
from energy-saving equipment. The
way how tfo create the agricultural
innovation depends on how the user
use it in his own circumstances. Not
only the convenience and the saving
of energy but also the appropriation
to the local and the ability to solve
such problem or to serve the specific
idea of the inventor.

82583 M1 KASET.indd 238

The innovation has two types; tangible
and intangible innovations. The first
one represents by the utensils and
the tools which the inventor create to
solve some of his problems, such as,
the lack of water, wood, labour, the
high price of gas or fuel. The second
one is newly made by the new
generation who follow the king
footsteps in term of sufficiency

8/18/2559 BE 2:49 PM




economy which make change to the

society (social innovation) reflecting
on the relationship between the ones
who grow rice and eat rice.

To learn how the innovation was
created via the life of inventors, why
and how they make the innovation, is
the way we are inspired and be able
to learn how to invent it as well. The

82583 M1 KASET.indd 239

agricultural innovation in this book is
focused on its potential, energy safe,
money safe, easy-found-material and
the duration of using, linking to the
thinking system of the farmers. These
believes are the basic way to maintain
the sufficiency economy way of life in
Thai agriculture.
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Biochar

as Soil Improver

Biochar is a solid carbon-rich substance,
a porous fine-textured charcoal that can
absorb and release water and nutrients
to plants. It has high durability, and
when burnt, it does not produce carbon
dioxide emissions, one of the causes of the
greenhouse effect and global warming.
Biochar is produced by heating biomass
under controlled temperature and air
through a process called pyrolysis.

The process of producing biochar as a
soil improver begins with making an
incinerator from a 200-litre bin and
a container of wood chunks from a
50-litre bin. These two bins are pinched
fo prevent oxygen from coming in too
much. The next step is burning by using
frimmed branches or fallen logs that
are air dried. Wood chunks will be
incinerated at 400-500 Celsius for 3-4
hours. The incineration will produce
porous charcoal that can absorb and
release water and nutrients to plants,

and can be dwelling places for earth-
worms and micro-organism. The final
step is grinding before use. The charcoal
can be crushed in a mortar, battered
after put info a sack, or by using a tree
branch grinder. Bits of charcoal should
be as small as 2-3 mm. Biochar should
be mixed with organic fertilizer when it
is used to grow farm crops, fruit trees,
flowering plants or vegetables. Currently,
biochar is tested for growing rice.
Biochar can also be used as deodorant
in cattle stables.

According to the research conducted
by Huai Sai Royal Development Study
Center, biochar show satisfying results
when used to grow farm crops such as
corn, fruit trees such as dragon fruit
and vegetables such as green onion.
Biochar can boost production quality
and quantity. It can increase harvest
frequency and better the taste. In
addition, biochar can be a carrier of
nutrients for plants, an absorber of water
for soil, and a holder of carbon in soil
without emitting it into the air. The latter
property can help lessen the problem
of the greenhouse effect and global
warming. In this way, biochar is an
environmentally-friendly innovation that
comes in time for today's world.
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Alternative-powered

Innovative and effective pumping and
distributing of water requires a com-
prehensive understanding of all the
aspects concerned. Water demand is
subject fo kinds of plants. Water pumps
with different features are used for
different types of land and water sources.
Water potential and water sources can be
fathomed by water volume, water flow
rapidity and intensity, water availability,
and water depth. Solar energy potential
can be calculated by annual sunshine
duration and sunshine intensity. Wind
power potential can be estimated by wind
directions, wind speed and wind force
in the present and future. Consideringall
aspects of information including available
budget will make it possible fo make the

right decision on a pumping system.

Water Pumping
and Distributing

Water pumping and distributing
technology as presented in this book
ranges from popular pumps namely
centrifugal pumps, piston pumps and
pipe pumps to submersible pumps
and bilge pumps, the water pumps
that are suitable for areas where there
is water shortage and can be drawn
deep info the soil. All of these pumps
use alternative energy instead of ail.
Some of them use solar energy (solar
water pumps) and human power
(pedal-powered water pumps);
others use wind power (water-pumping

wind mills and hydraulic ram pumps).

Each type of pumps is suitable for a
particular farming area. Hydraulic

ram pumps are used in highland water
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sources in the North where the force of
moving water give them the power they
need tfo distribute water to the target
plantation or to rotate electricity-
generating turbines. Pedal-powered
water pumps are workable for garden
beds. Watering by this method is also
good for health. Water-pumping
windmills can be employed effectively
with knowledge of wind directions,
high-rise pole installation, blade pitch
adjustment, and blade material
durability. Solar-powered water pumps
are usable for many areas. They are
cheaper now and look promising. In
this book, there are ways of harnessing
various sources of alternative energy to

power watfer pumps. Many farmers
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Water pump

can make use of mixed energy (hybrid
system) to boost water pumping
efficiency and use one type of energy to
substitute the other in case of unwork-
ability. For example, using pedal power
and solar energy to pump water, and
using wind power to pump water and
produce electricity as back-up supply

when there is no wind.

When water is pumped, the next step is
to store the water in a high-rise tank for
use all year around and distribute it to
plantation by the force of gravity. It is
important to put the water tank in the
right place. If it is a flat areq, building a
tower for tank installation is necessary.

If it is a sloping areq, there is no need

8/18/2559 BE 2:49 F‘M‘ ‘



‘ ‘ 82583 M1 KASET.indd 245

Catchment tank

Drive pipe

for a tfower but a firm base for installing
a tank. It is advisable that the highest
point of the plantation to place a water
tank is 100 meters away from the water
source. The tank should be at least 1.5
meters higher than the farming area.
There should be shade trees around the
location to protect the tank from direct
sun heat, fo keep the water inside at
moderate temperature for watering
plants, and to overshadow workers who
come to fix the tank or check water

flowing in and out of the tank.

Efficient water distribution required
knowledge of many elements. Water
pipes: there are two kinds of pipes
called PVC and PE. PVC pipes are blue

Storage tank

Delivery pipe

Ram pump

hard plastic pipes. PVC pipes come
in numerous sizes and are generally
used in water supply network.
PE pipes are black flexible pipes.
Small-sized PE pipes are commonly
used fo water plants from their base.
Water dispensers to connect with
PE pipes: there are many types such
as drip irrigation system and sprinkler
to choose, depending on kinds of plants.
There are many ways to increase
water pressure. One of them is to
arrange the pipes in a series of sizes.
In principle, this is the same method
as squeezing a rubber tube to spout
water away. This technique makes it
possible to distribute water forcibly fo

the other end of plantation.
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Labor-saving Devices

Many young people leave urban area
and get back to their family farmland o
pursue organic farming with new ideas
and inventions. Due to labor shortage,
labor-saving devices are created to
enable them to grow rice exquisitely.
These devices include a roller planting
marker, a rice seeder and a weed
removal machine for rice line-trans-
planting method, and a soil-spreading
machine and rice seedling trays
for the parachute rice transplanting

technique.

For the rice line-transplanting method,
making some fools such as aroller planting
marker and a weed removal machine
requires mechanic skills while others

such as a rice seeder can be created on

for Rice Growing

one's own with knowledge of gravity,
centrifugal force and soil preparation.
For example, there are various types
of rice seeder invented from recycled
plastic bottles. For the parachute rice
fransplanting technique, when soil
spreading machines and rice seedling
frays are invented, it is found that
farmers can work faster. They can finish
rice planting in 10 rai (16,000 square
meters) in a day provided that soil, water
and 15-day-old seedlings are readily

prepared.

Growingrice by using these two methods
not only brings new tools into existence,
but also significantly develops the
organic rice planting process to be faster,

more productive and self-dependent.
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In the past, farmers planted rice,
harvested it, and removed rice husks
to make it ready for their family con-
sumption. Later on, when rice was
promoted for sales and exports, farmers
only grew rice and reaped paddy for
selling it to rice mills only. The money
they earned was used up on clothes,
farming tools, and rice for them to cook
and eat. Unfortunately, they sold paddy
cheaply but bought rice expensively. So
they could not make their ends meet.
Even worse they had fo spend money
on pesticides and chemical fertilizers
to speed up their production. The cost
was overwhelming and they were prone
to bad health.

Nowadays, farmers increasingly grow
organic rice and no longer use chemicals.
Meanwhile consumers are more health-
conscious. They are keen on learningand
knowing indigenous rice varieties that
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Innovative
Rice Frocessing
and Selling

are not grown or sold in the market. As
a result, farmers turn to grow more and
more indigenous rice species. Moreover,
there is development of rice processing
and rice milling technology for home or
community use such as solar-powered
rice mill machines and pedal-powered
rice hullers, and vacuum sealers. A
new channel on Facebook is created
to sell rice and share stories about rice
growing and people who engage their
life with organic agriculture. This online
channel is a venue where rice growers
and rice eaters can meet together and
foster mutual understanding beyond
sellers and buyers.

Innovative rice processing and selling
produces a thinking process and
complete farming inventions that are
supportive fo sufficiency economy in
agriculture, the path that will lead fo
sustainability.
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