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Preface and Context: Thailand 2012

The design laid out below has been created keeping in mind the times we are in, the place 
this design will be implemented, the people involved, the goals stated, and the resources 
available for this project.  Each of those factors has layers and layers of complexity, and to 
put  them  together  is  more  of  an  art  than  a  science  (though  we  draw  from  science 
throughout).  The end result of our work will only be seen in the years to come as this project 
unfolds.  Our hope is that the information and guidance provided below helps to plant seeds 
of inspiration and direction that move this project from its infancy into holistic health and 
abundance, and that these seeds grow and positively affect the world.  
We will break ground on this project in the early months of 2012, a year with foreboding 
connotations. 2012 is a year that is destined to bring great changes (regardless of your belief 
in the Mayan Calendar). The markets are reeling, the environment is teetering, people are 
becoming ever more disgusted with political systems, and society in general seems to be 
looking for change.  Over the past few years, Thailand has seen a coup, riots in the streets, 
skyrocketing food prices and devastating floods that have been tearing the country apart, all 
in the context of being a part of the fast growing economics of the Asian Tiger.  Minimum 
wage has recently been raised to 300 baht per day, and the middle class is growing (and 
spending) rapidly, putting Thailand squarely in the realm of an advanced developing country, 
clearly apart from its third-world neighbors, Myanmar, Laos, and Cambodia.  

So, times are changing, and it doesn't mean it has been any easier for the rural Thai farmer. 
Food prices are skyrocketing, but so are the prices of consumer goods.  With the price of oil 
in such flux, the fortunes of the conventional Thai farmer seem to go in stride.

This design hopes to achieve the goals of our client, all within the local and global context of  
what is described above.  We truly believe that permaculture in general, and this design in 
particular can help to mitigate the negative affects of our global context, while at the same 
time building resiliency, abundance, health, and joy into the systems at Rak Tamachat. May 
it spread from there into the local communities, Thailand, and the world.

It has been a joy to work on this project.  The connection to and the support of the people of 
Rak Tamachat  has  been incredible.   I  want  to  express,  from all  of  us  at  Terra  Genesis 
International, our deepest gratitude in all that you are giving, and may efforts like yours help 
to move the people of this planet toward health, abundance and joy!

Christian Shearer
Lead Designer
Terra Genesis International
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Goals of the Project

The following goals were drawn from a goals articulation exercise` with the family.   The 
goals are arguably the most important part  of the design process,  as they are what the 
design process is aiming to achieve.  Just as an answer is a product of the question asked, 
the design is defined the goals set out.

*for the full version of the goals, please see appendix A.

• The farm provides a dynamic, abundant life for the family.
• The farm is a thriving center of activity.
• The farm serves as a model of profitable permaculture in action.
• The activities on the farm require less economic and fossil fuel inputs over  

time.

Overview/ Summary

To meet the design challenges and goals as laid out above, we, the Terra-Genesis team have 
completed a design that focuses on creating a dynamic, integrated farm.  The design focuses 
on a few main areas, hoping to meet the stated goals to the highest degree and create 
synergies that bring many unforeseen positive benefits to the land and surrounding ecology. 

The  design  focuses  on  the  production  of  animals  and  their  by-products  as  the  primary 
marketable products, and integrates the agricultural systems in such a way that maximizes 
the nutrient potential already present on the land and introduces systems designed to create 
greater productivity, healthier animals, and higher income, with a reduced dependency on 
fossil fuels and outside inputs.  The focus on trying to grow the vast majority of the food for  
the animals, and cycling the nutrients through energy systems, worm bins, and back out 
onto the fields helps to reduce cost, increase animal health and add value to the farm.  In 
every  step  of  this  process,  multiple  functions  are  performed,  providing  all  of  the  farms 
electrical  energy  needs  through  a  methane  digester  /  generator  energy  system.   The 
integrated systems provides the highest quality compost from the worm bins, which in turn 
helps to grow the most nutritious food for the residents at the farm.  The abundance of 
worms helps to feed the fish, poultry and the soil.

The perennial fodder trees produce highly nutritious fodder for the animals, shade during the 
summer, fix nitrogen into the ground, reduce evaporation and the negative effects of wind 
on the farm.  The chickens act as a natural partner for the grazing animals, spreading their 
manure, eating the fly larva, and converting otherwise harmful parasites into high quality 
eggs, which can then be sold or consumed on site.  The dairy's milk can be made into high 
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value products like cheese, ice-cream or butter, with any waste being fed to the pigs, which 
in turn produces what is known as some of the best tasting pork there is to be had.

The entire system is wrapped up in the spirit of the scientific process, and encapsulated in an 
education  center  that  will  see  many  enthusiastic  young  farmers  as  well  as  experienced 
teachers come through.  Through their trial and error of various styles of growing vegetable, 
fruit rice, corn, and various animal husbandry techniques, Rak Tamachat will be a valuable 
source of scientific inquiry into the best sustainable practices for the post-petroleum organic 
farm.  This understanding and knowledge will contribute internationally as well as right in the 
closest  village,  helping  the  local  people  to  increase  incomes  while  treating  the  planet 
respectfully.  

With  this  combination  of  short-term and  long-term income production,  scientific  inquiry, 
engaged community and integrated sustainability, this master plan makes Rak Tamachat not 
only an incredible place to raise a family, participate in classes, or volunteer, but also an 
example of resilience in the face of whatever challenges might arise in the coming years. 

This master plan is the first step.  This is just the starting point from which we hope years of  
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experimentation, fun, learning and teaching can come.  This document will  function as a 
living document,  from which much more in-depth and broad explorations of what can be 
done at Rak Tamachat can be documented.

Eco-Social Land Use and Strategy Management

Concept:  In  this  model,  the  main  functions  of  the  farm,  management,  and  agricultural 
activities are managed by an outside group (like The Panya Project www.panyaproject.org). 
Most of the decision-making, scheduling, crop choices, and intensity of farm activity will be 
made by that management team, guided by the articulated goals of the the master plan and 
the family's review and acceptance of the master plan.  
The Panya Project has formed a strategic partnership with Rak Tamachat (thus the name) 
and will be actively managing the farm for a period of one year or more.  The goal of this 
partnership  is  to  provide  Rak  Tamachat  with  the  guidance  and  management  of  an 
experienced institution, and to build Rak Tamachat to the point where it will be able to run 
its own systems independent of The Panya Project.

Family Role:  The family has the opportunity to be involved in the day to day activities of 
the farm to whatever degree they like, and most likely the amount of involvement will ebb 
and wane over time.  This arrangement will just have to be a constant dialogue between the 
family  and the  management  team.   The family  benefits  by having  a thriving,  engaging, 
profitable farm running around them, without the stress of day-to-day management.  Each 
family member can choose to have her own endeavors run in parallel with the activities of 
the  management  team,  take  over  activities  of  the  management  team,  or  contribute  to 
whatever degree works for  her holistic  goals.   Clear  communication,  respect for  cultural  
traditions and open, honest dialogue will be key factors to this  outside management models 
success.

Broader Social Benefits:  

The  farm would  be  run  as  an  education  center  at  the  same time,  offering  a  model  of 
profitable farming enterprise that would lend itself to educational opportunities for local and 
international farmers and students.

Job  creation  on-farm:  Jobs  for  some  number  of  full  time  employees,  including  laborers, 
builders, specific task farmers, and contractors.

Job creation off-farm: opportunity for local hire, and positive economic benefit to supporting 
businesses, services and suppliers in local area.

Opportunity for expansion of organic practices in local area and beyond.  If this model is 
hugely successful,  it allows the opportunity for the creation of a second, third and fourth 
project with similar intentions.

Strengths:  By having a management team that runs the project, the outside management 
model creates a relatively straight-forward structure, with minimal stresses on the family.  It 
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is designed to be flexible to allow for a changing level of involvement of the family.  As the  
years  go  by,  children  start  to  grow,  everyone  ages,  and  financial  and  health  situations 
change, the level of involvement by the family will ebb and flow.  This system allows the 
greatest amount of flexibility within which the family can work, allowing them to choose what 
level of involvement is right for each of them at that time.

Weaknesses:  

The educational center part of this model is susceptible to fluctuations in the cost of airfare 
and other geo-political factors, which relies heavily on international students, interns and 
visitors;

The  success  of  the  permaculture  education  center  is  dependent  on  the  reputation  and 
availability of a very small pool of possible help, i.e. the Panya Project, at least in the early 
years.  If something were to change with that organization, it leaves this project trying to fill 
a tough position;

There are potential social weak links in this model in terms of the role of the family.  The 
overall design and permaculture systems used in conjunction with an education center may 
be very different from what they are used to, leaving them feeling like they have no role, or 
that their methods were not valued / appreciated;

There may be difficulties with this model fittting with family harmony, specifically in relation 
to traditional Thai cultural beliefs.

Future Considerations:

As time goes by Rak Tamachat will need to gain its own reputation and positive standing in 
the local and international communities. This will allow Rak Tamachat to be less reliant on 
organizations like the Panya Project to fill  important roles in management.  The farm will 
work to develop its own brand, attract its own following and set a path that is dictated more 
by the passions of the family than by the styles of the management team.

As much as possible it will be valuable to bring in people who can commit for long periods of  
time.  After assessing that a person is the right fit, we would ideally see people staying and 
taking on a role at the farm for many years, or even indefinitely.  This would be the ideal for  
a number of reasons.

Integrate more Thai people on the farm at all levels, not just for the language advantage, but 
also for the ability to connect and relate to the local people.  It could be thought of as the  
most ideal scenario to have a group of at least five Thai people that are not part of the family 
that  lived and worked as  part  of  the management  team as permanent  members  of  the 
project.  This would have possibly the greatest social benefits in terms of spreading what is 
learned at Rak Tamachat to the wider community as well as bringing stability and continuity 
to  the  community.   Attempting  to  make  connections  and  form  synergies  with  local 
universities  and  agricultural  schools,  would  be  a  great  step  toward  getting  the  local 
community involved in what happens at the farm.
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Site Access and Circulation

In this permaculture design are two main time-frames for consideration when addressing the 
access and circulation of the site.  The first being the implementation of infrastructure and 
agricultural systems on the land, and this ties in very closely with the order of operations for 
the implementation process, as you don't want to implement something that is going to cut 
off access to something else that you need to do.  The second time-frame is the long term. 
Permaculture principles help to achieve an easy, efficient and reliable access and circulation 
system set up for all maintenance and regular farm activities that works well throughout the 
year.  Below you can see how this has been designed for Rak Tamachat.

The map is a graphical overlay of our design on a satellite image of the farm.
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Hard-scaped  access  roads   -  The  roads  shown  in  black  above  will  be  permanently 
maintained and graveled, as they will receive the most use, and need to accommodate year 
round use for all sized vehicles.

Soft-scaped access  roads  -  The  roads  shown  in  purple  above  will  be  maintained  by 
keeping the grass down and making sure that nothing grows there that is an impediment to 
a  vehicle  making  its  way  through,  but  usually  these  paths  would  be  covered  in  grass, 
ground-cover, etc.  Generally these roads are flanking the perimeter fences, which allows 
these roads  to  function  as  maintenance  roads  as  well  as  firebreaks whenever  the  need 
arises.

Occasional vehicle access- The roads shown in lavender above would be maintained with 
vegetation that could be used for  grazing animals  etc,  but  which would not impede the 
movement of a vehicle when one was needed in the area (for harvesting, manure / compost 
spreading,  or cultivating).   Whenever possible,  these access ways are placed on contour 
helping them to blend with the planting and water catchment patterns on the land.

Buildings and Structures

Quite a bit of infrastructure was already in place at the time of this writing, and additional  
buildings are in the process of being built as this plan is written. We recommend using the 
existing infrastructure for the most part, and building our Zone 1 / Zone 2 region around 
what is already there.  The primary changes that we recommend making are in regards to 
the structures that house the animals.  And the additions that we see as important early on 
have to do with housing of long term managers and volunteers at the site.  Below I go into 
more detail  about the general  positioning on the land of these structures,  but leave the 
specific design and exact placement details up to those who will be implementing this design 
on site.
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Paths that would be frequented by 
foot traffic are shown in yellow in 
the image of the zone 1 / zone 2 
area to the left.  This will be more 
affectively achieved on site by the 
crew  of  people  that  will  be 
implementing  the  planting  of  the 
zone 1 / zone 2 area.  The image 
to  the  left  is  an  example  of  how 
the  paths  could  go  in  the  high 
traffic area in zone 1, making easy, 
natural  and  efficient  connections 
between  all  the  buildings  and 
features that would be most often 
accessed.
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Animal Structures:  In the above image you can see the primary location of the animal 
structures.   We  recommend  moving  the  chickens,  pigs,  turkeys  and  the  future  dairy 
operation just outside the Zone 1 / Zone 2 area for a few reasons.  The primary reason is to 
get them closer to their food source.  This design that we have laid out has each of these 
animal groups getting some portion of their food source from pasture and perennial fodder 
banks that will be included into the Zone 3 area.  Moving the animals has the added value of 
making it less likely that they will interfere with the gardening and landscaping activities in 
Zones 1 and 2, as well as will reduce the smell and pathogens in those areas.  By putting the 
housing of the animals together, we can centralize a lot of the operations for these animals, 
increasing efficiency of the whole.  The animal feed can all be kept in one location, easily 
accessible  for  feeding.   The  manure  can  easily  be  collected  for  use  with  the  methane 
digester as well as for fertilization purposes, and all the animals can be easily protected and 
sheltered in  one  structure,  reducing  the  amount  of  materials,  and  thus  cost  needed  to 
properly care for them.  In addition to that, many of the animals provide complementary 
services to one another. For example, chickens will happily dig through the manure of cows 
to find fly larva, adding to their own nutrition and reducing the number flies on site.  

Because the ducks prefer a very different environment than the other animals,  the duck 
operation will be in a different location from the other animals.  They will interacting with the 
rice system and the canal (chinampa) system quite a bit, both in terms of adding manure, 
being strategically used in rice and duck culture, and will be the primary inhabitants of the 
rice paddies during the off season for rice.  We recommend that the ducks start off by using 
the existing structures that are in place for the chickens, ducks and pigs, and eventually 
have a structure built into the chinampa system so that they are an integral part of that 
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system.  The duck house will be placed in a somewhat central place close enough to the 
zone 1 / zone 2 area to be able to be within view (to reduce theft).  From that central duck 
house, the ducks can then be rotated through the canals and a number of the paddy fields 
without difficulty.

The preexisting tool shed / tractor barn / machine shop will still function much as it already 
does, and will also be used as a hatchery for the animals.

Resident Housing:  As a part of the management plan for Rak Tamachat, there will often 
be a number of managers, and long term interns living at the site.  To help meet their needs 
more fully, we propose to place a number of bungalows around the site.  These structures 

will  be  very 
simple,  just  big 
enough  for  a 
single person or a 
couple,  ideally 
with  a  loft  for 
sleeping  and 
approximately, 
15-20  square 
meters  at  ground 
level  for  living 
space.   These 
structures  would 
not  be  plumbed, 
but  may  share 
toilet, shower and 
irrigation  facilities 
with  other 
bungalows.   This 
is  often  most 
easily achieve in a 

“cluster  of  houses”  set  up.  We  have  two  areas  where  a  cluster  of  houses  would  be 
appropriate,  and  a  couple  beautiful  locations  for  individual  bungalows.   The  clusters  of 
houses border ponds and the private bungalows are located in the rice paddy area, elevated 
above the paddies, far away from the activity.  There are two structures located in what will 
be Zone 5.  These structures could be used as housing or alternatively be used as retreat 
huts, meditation huts, or small event / gathering space far away from the activity of Zone 1. 

Even when in a cluster,  we recommend making landscaping and planting  mitigations  to 
afford  each  bungalow  as  sense  of  privacy  and  serenity.   The  exact  placement  of  the 
bungalows and shared facilities is up to those implementing the plan. The placement in the 
image is meant only as an example.

Building Materials and Design Requirements
In the wet/dry tropics it is essential to have a few key design components for each structure 
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built.  Most of the year there is intense sun, and the tendency is for temperatures to be on 
the high side rather than on the low side, so we are looking for cooling strategies.  Shade the 
home.
-Sun Angles
When  constructing  the  houses,  it  is 
important  to consider their  relationship to 
the sun.  In Thailand's climate, we generally 
are looking to keep the direct sun out of our 
living spaces to reduce on heat.  Build large 
overhangs for the dual purpose of reducing 
splash-back  onto  the  walls,  as  well  as 
keeping  sun  out  of  the  rooms.   The 
extremes of sun angle are depicted in this 
image.   Make  use  of  these  angles  for 
maximizing cool temperatures in the living 
spaces.  In  addition  to  building  large eves 
that help to block the sun, we should also 
be planting thick foliage to help shade our house from the intense sun during the day.

-Thermal Mass vs. Air Flow
For this reason it is important to have air flow in any building, as during the rainy season, the 
thermal mass qualities will not help cool the home.  So any design should be made with air 
flow as a priority.  Thermal mass can be used in conjunction with good air flow.  During the  
winter time, nighttime temperatures can drop dramatically, which is the perfect conditions 
for thermal mass construction.  The thermal mass walls should be shaded completely from 
the  sun  (because  is  this  climate  we  are  using  it  exclusively  for  cooling  purposes,  not 
heating).  Thermal mass connected to the ground also works very well,  especially with a 
ceramic tile floor.  This can really help keep the home cool.  Airflow in the home can be 
increased dramatically by adding such features as windows for drafts, louvers on ridge lines, 
and soffits in the attics to help expel the hot air. 

A  person  could  also  experiment  with  natural  ventilation  systems  that  use  black  pipe 
emerging from the roof to create a thermo-siphon which would then draw air from a cool,  
shaded location into the house.  This technique requires a very sealed interior and a well-

researched design.

Resilient Energy

In accordance with the goals of this project, we have recommended an integrated energy 
plan that will see this farm fully off the grid in terms of power and cooking needs, as well as 
a much reduced use of outside fossil fuel needs (for the vehicles and tractors).  This diverse 
plan includes possible energy production coming from a number of sources: methane gas 
combustion, photo-voltaic solar power, and production of ethanol and vegetable oil (for the 
use in diesel engines).
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Methane Digester:
With animal systems being one of the cornerstones of this design, the production of energy 
from the combustion of methane gas in the most promising.  The farm has already acquired 
a 60 KVA generator which can be altered to run on methane gas.  This generator would 
generate far more than enough power to supply all the electrical needs of the farm, and 
more, which can be sold back to the Electrical Generating Authority of Thailand (EGAT) under 
their  scheme to  allow farmers to  sell  back electricity  produced on their  farm via  biogas 
production.  The inputs to a methane digester are animal waste and water, and the outputs 
are combustible gas, and nitrogen rich fertilizer, making this system and ideal system for a 
model  permaculture  farm.   Recycling  nutrients  and  making  a  number  of  beneficial 
byproducts from what others might consider waste.  

Construction  and  design  requirements  of  this  methane  digester  depend  heavily  on  the 
number of animals that will be contributing to the system.  The engineering expertise of one 
of Rak Tamachat's members will be used to calculate exact sizing and design. 

Photo-voltaic Panels, Solar Power:
For the bungalows that are most removed from the central area on the farm, we recommend 
the purchase of a simple solar system, including a single 75 watt solar panel.  A small car 
battery and a 12 volt lighting system will be used to provide the power.  The total cost of this  
set up can be under $300, and only the battery will need to be replaced occasionally.  A 
simple car cigarette-lighter attachment will allow people to plug in their computers and cell  
phones when needed.  

• It is important to educate the users on the proper use and maintenance of a system 
like this.  The car battery will last far longer if it is left at least 50% charged.  Make 
sure to either provide education or at least a users guide to these systems for each 
new user.

Vegetable Oil / Biodiesel
The growth of  oil  producing plants  is  a part  of  this  design to  some degree,  and as  the 
community feels more settled and caught up on other aspects of the project, the production 
of vegetable oil / biodiesel can be explored to a greater degree.

Storm Water, Waste Water, and Drinking Water

Drinking water – There are two quality sources of drinking water on site: rain water, and 
well water.  The local Thai community in this area chooses to drink the rain water harvested 
and collected in large cisterns during the rainy season.  The community says that it tasted 
better, and many studies suggest that rain water is less contaminated than water coming out 
of a well. 

The metric that is generally used for the amount of drinking water needed (for drinking and 
cooking) is about 4 liters per day per person.  And the capacity of rain water storage should 
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be calculated to hold that amount of water per person on the land, multiplied by the greatest 
number of days in a row without rain.  In Korat, this can be quite a stretch.  And it is always 
best to overestimate.

Looking at the chart above, we can see that there are six months with less than five days of  
rain each.  And what this chart doesn't tell us is that this rainfall may be insignificant.  It is 
best for  us to overestimate the number  of days between rainfall,  and assume those six 
months have none on a bad year.  It is always much better to be surprised with too much 
rain than too little.
If we have 25 people an site (on average), and the number of days with little or no rainfall is 
calculated to be 180 (overestimate), we get: 25 people x 4 Liters x 180 days = 18,000 Liters.

We recommend that rainwater is caught off of non-toxic, non-degradable roof-tops in excess 
of 18,000 Liters,  and that this collection is spread throughout the property,  especially in 
places where people will  be spending lots of  time.  There is no need to have rainwater 
collection on every roof, as this is a waste of resources, but just to make sure that there is 
adequate drinking water in the zone 1 area, each of the cluster of houses and on the animal 
barn.  (It is not necessary to provide all water for the animals from rain water.  This would 
require a huge amount of storage area, and come at great expense.  A couple of tanks at the  
animal barns would be ideal so that when water is in abundance it can be caught and used,  
but during the dry season, it is better to simply pump it when needed.)

Rak Tamachat already has water catchment tanks that far exceed this amount, so the only 
tanks that need to be built to supply drinking water would be in those areas that they would 
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be found really useful, like the dorms, cluster of bungalows and the animal barns.  The ideal 
situation is to have the rain water tank elevated up to just below the level of the gutters, and 
for there to be some sort of filter system between the tank and the tap. Also make sure to 
make proper filter arrangements on the way into the tank to reduce the amount of sediment 
coming into the tank from the rooftop. 
Again, this calculation is for drinking and cooking water only.  It is inadvisable to buy or build 
tanks to catch water for year-round irrigation or animal needs in this climate.  This is simply  
because the volume of water needed for those activities over an estimated 180 days without 
rainfall, would require huge expense to build.  It is much more cost effective to run pumps 
with excess electricity from the biogas system.

Gutters
It is recommended that all buildings have gutters, even if they are not collecting the water 
into a tank. Gutters allow the easy redirection of run-off towards a useful destination, like a 
swale,  rain  garden  or  pond.   This  tends  to  keep  the  area  around  the  houses  more 
manageable as well as reduces the splash from the roof on the earthen walls.

Swales / Berms
Because the “corn field and orchard” slope down toward the zone 1 / zone 2 area, we find 
that water collects at the bottom of this hill next to the road which has been mounded up.  

This  can  cause  a  number  of 
problems,  and tends  to  cause 
more  water  carrying  nutrients 
off  the  land  than  ideal.  To 
correct  this  situation,  keeping 
nutrients  distributed 
throughout  the  property, 
reducing  erosion,  and 
infiltrating more water into the 
ground,  we  are  proposing  a 
series  of  swales,  or  simply 
berms of excess earth material 
from  other  excavating  jobs. 
Because the slope is so slight 
on  this  land,  we  recommend 
large  swales  spaced  a  fair 
distance  apart.   These swales 
would be placed on contour at 

a distance of about 80 meters, on contour lines with about 1.5 meter height differentials. 
The berms should  be  a  very  gradual  mound  reaching at  least  75 cm in  height.   These 
earthworks need to be put in using surveying equipment so as to be as accurate as possible.

Where roads cross the berms, accommodations need to be made to allow vehicles to cross 
safely  over  without  bottoming  out.   At  these  locations,  the  berms  can  be  made  much 

broader, up to 8 meters.

15

http://www.terra-genesis.com/


     Terra Genesis International LLC
        Permaculture Design and Education

          PO Box 626, Stone Ridge, NY 12484    |      1 (307) 690-0667
        www.terra-genesis.com      |      christian@terra-genesis.com

Wetlands
There are two locations on the land that would highly benefit from constructed wetlands.  

The first is a natural drainage flow out of the corn and orchard area.  After the controlled flow 
provided by the swales, this area will act as a sediment filter before the water flows into the 
pond.  There is regularly standing water here, which then drains through a pipe into the pond 
below.   Our  recommendation  is  to  excavate  this  area  to  about  .5  meters  deep  on  the 
outskirts,  about  two  meters 
wide, and the length should be 
determined on site depending 
on the lay of the land in that 
spot.   In  the  center  of  the 
wetlands  will  be a small  area 
with a depth of 2 meters which 
will allow any pond-life to take 
refuge during the dry season. 
The  downhill  side  should  be 
bermed to .75 cm tall,  with a 
spillway  of  0.5  meters  that 
spills  the  water  toward  the 
pipe leading to the pond.  The 
site should be planted heavily 
with reeds, rushes, and whatever other local wetlands plants can be found.  This allows the 
harvest of nutrients from the fields in the form of mulch (chop the reeds a couple times a 
year),  that can then be returned to the field,  rather than washed into the pond.   It also 
creates an ecological niche that supports a diverse community of life.  

The second location for a constructed wetland is at the lowest point on the land.  The final  
place through which all water will pass before it leaves the property and continues out into 
the surrounding community.  All the water that falls on the property eventually drains and 
passes through the rice paddies, arriving at this location.  The wetlands should be dug to 
about .75 meters deep and should be planted heavily with reeds, rushes, and whatever other 
local wetlands plants can be sourced.  In the center of the wetlands will be a small area with 
a depth of 2 meters which will allow any pond-life to take refuge during the dry season. The 
system should be constructed in such a way that water enters from one side of the system 
and passes out the spillway on the other side.  This wetland would help to filter out any 
nutrients, as well as any pollutants before they leave the system, leaving the neighbors with 
clean water coming on to their land.  Again, this provides the farm with the opportunity for 
cut and carry mulch as well as creates a unique niche that offers birds, amphibians, and 
reptiles a safe place to live.  They in turn benefit the farm by keeping pests in check and 
donating their manure to our fields.  For added filtration, the wetlands can be constructed in 
such a way that the water is forced to pass through a much longer course before it spills.
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Ponds:
As an integral part of the master plan as well as an important player in the water cycles of  
the farm, there will be a number of large ponds on site.  Two of these ponds are already 
constructed, and as described above integrate with the storm-water and wetlands system. 
The larger of these ponds will be used as an aquaculture system, and the second  will not be  
used as an intensive aquaculture pond in order to keep it cleaner for human recreation.  

This recreation pond will have a few features added to increase the recreational value:

• Rope swing -  A rope swing be constructed in to be able to aid in the residents 
getting “serious air” before splashing into the water.

• Floating dock – The dock will float on the water, designed to move with the level of 
the  water  as  it  moves  up  and  down (which  it  does  dramatically  as  the  seasons 
change).  The dock is located clear of the rope swing!

• Water  slide –  for  the  adults,  kids  and  the  young  at  heart,  this  pond  has  great 
potential for a simple slide, as the steep banks are ideal.  

Two new ponds will be constructed, located in the rice paddy area, and are primarily used in 
conjunction  with  rice  /  fish  cultivation.   The  larger  of  the  two  can  also  be  used  as  a 
multipurpose pond highly  accessible  to the people staying  in the  cluster of  houses,  and 
wouldn't be drained to harvest the fish until it naturally starts to dry up, or the following 
rainy season  is imminent, whichever comes first.  The second pond in the rice paddy area is 
significantly smaller and follows the guidelines of rice / fish culture practice, with one end 
that is lower than the other, so that when drained, fish can be harvested with great ease. 
This pond also functions as a last stop for all water flowing through the rice paddies, before it 
spills into the wetlands below. There will be a fortified screen, or series of screens at the 
spillway to prevent the loss of fish when overflowing.

Grey-water
It  is  ideal  in  tropical  areas  to  use  very 
localized, low-tech solutions for grey-water. 
Ideally the system is located as close to the 
source of the water as possible to minimize 
the need for piping, or overground flow of 
non-treated grey water.  A method of grey 
water  treatment  widely  used  in  tropical 
areas  is  the  banana  circle.   It  is  easily 
constructed,  can  be  used  for  many  years 
with  minimal  maintenance,  its  beautiful, 
produces food (only eat food that grows up 
on the plant,  not on the ground or in the 
ground), and effectively recycles grey water 
without  foul  sight  or  smell.   Each banana 

circle should also have a spillway for times of heavy rain that carries water to a secondary 
collection area that can likewise be planted with edibles or landscaping plants.
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Waste Reduction and Disposal

Waste disposal can be a huge problem, on a farm like this and almost anywhere that plastic 
has made a presence. The first step of action is reduction.  As our systems become more 
intertwined, we will find that we need to buy less outside goods, meaning that the amount of 
disposable waste coming through the system will be reduced.  Getting that to zero is nearly 
impossible  in the modern world however.   The farm will  separate  all  things that can be 
reused on site, composted, or burned, and attempt to reuse them on site.  Next, we will  
separate  materials  that  can be commercially  recycled,  and collect  them in an  easy and 
convenient way so that short and long term visitors to the farm can easily understand the 
system.   And  lastly,  the  materials  that  cannot  be  reused  or  composted  on  site  will  be 
delivered to a landfill site or a high temperature incinerator. 

Human Waste
Rak Tamachat will  primarily use the humanure composting toilet system for dealing with 
human waste.  The details for how to construct such a system can be easily found in the 
freely downloadable book: The Humanure Handbook.  This system has the multi-functionality 
of reducing water usage, reducing the chances of fecal-pathogen contamination of food and 
ponds, and recycles the waste into usable fertilizer for fruit trees, reducing the need for an 
outside source.

There are cultural  and conventional  reasons why it may make sense to have a “normal” 
toilet available for those that are uncomfortable with the composting systems.  For these 
conventional  toilet  systems  you  will  need  some  sort  of  septic  system,  and  it  must  be 
designed in such a way that minimizes the chances that fecal pathogens could make their 
way from that drainage area to food growing areas or to the ponds.  Another alternative is 
using a toilet  system that  feeds directly into  a methane digester,  helping to supply  the 
cooking gas needed to feed the people.  These toilets can look just like conventional toilets,  
with a water flush, but rather than going to a septic tank, the waste goes to a methane 
digester. Rak Tamachat already has infrastructure in the form of Thai-style toilets, which 
may help locals feel more comfortable with their toilet needs.

Agricultural Land Use
This section provides general and specific information about a large list of agricultural land 
uses recommended for this site.  Rak Tamachat is going to be a dynamic multi-faceted farm 
with many areas of agricultural activity.  This diversity provides the farm with a resilience to 
crop  failure  and  market  fluctuations  as  well  as  an  opportunity  to  utilize  the  synergies 
between the many different systems, which in turn reduces the cost and need for materials 
imported from off site.  Having a farm that produces a broad spectrum of goods also makes 
marketing  more  difficult  and  important,  but  gives  the  farmers  an  opportunity  for  larger 
returns in niche markets.
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See below for a description of agricultural activities recommended by the design team.

Food Forest Establishment and Orchard Renovation

Food forests  are  food producing  ecosystems.  Like  the  forest  they  contain  trees,  shrubs, 
vines,  and herbs.  Often livestock are incorporated to assist  with management.  The food 
forest  not  only  attempts  to  mimic  the  layers  of  a  forest  but  also  the  ecological 
interconnections. Incorporation of nitrogen fixing species, plants and elements to provide 
habitat for beneficial insects and other organisms that control pests, and living mulches work 
together to create a robust and living agro-ecosystem.
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Rak Tamachat already has an excellent beginning to becoming a food forest. Many of the 
world's finest tropical fruits have been established. 

Modifications to the existing orchard
Though the trees were planted on a standard spacing, their mature diameters vary widely. 
Thinning (cutting out extra trees) or pruning the trees planted on the grid so that they will 
not compete with each other is needed. The goal of the orchard should also be evaluated. 
There are enough trees to provide more fruit than can be consumed on site, but the market 
for fresh fruit is not particularly lucrative in Thailand. The orchard can be reworked into a 
multi–storied food forest with more diverse food products. Hogs or poultry could be rotated 
through to consume excess fruit that drops to the ground, or perhaps a value–added fruit 

business might be developed.

Addition of Legumes
To provide sufficient nitrogen solely from nitrogen fixing plants, between 25 to 40% of the 
over story or 50 to 80% of the understory should be comprised of nitrogen fixing plants. 

Rows of coppiced nitrogen fixing trees and shrubs will 
be added along the alternate farm roads through the 
orchard.  A  couple  examples  of  multi-functional 
coppicing nitrogen fixers that would work well in this 
role are leaucaena, glyrocidia (as seen in the photo to 
the left), as well as short lives shrub pigeon pea.  If it 
is  determined  that  there  are  excessive  amounts  of 
some kinds of fruit trees, they could be replaced with 
nitrogen fixing trees. A few tall nitrogen-fixing species 
with thin canopies could be scattered here and there 
without  greatly  reducing  fruit  yield.  A  simple 
alternative would be to plant the understory to forage 
peanut (aracis pintoi). The species would thrive in the 
irrigated understory and could be occasionally grazed 
by  livestock.  This  would  not  allow  production  of 
herbaceous perennial vegetables, though taller shrubs 
like chaya and coppiced moringa would do just fine.

Because  a  fully  integrated  and  layered  food  forest 
requires intense management and care, some portion 
of the orchard, like the western-most one to two acres 

will  be selected and develop this  into a more complex multi–layered system. This might 
comprise productive shrubs, herbs, and vines producing vegetables, fruit, culinary herbs and 
more.  This  intensive  multi-layered  model  will  also  be  very  appropriate  for  the  edible 
landscaped areas around the house.

Expanding the food forest
If it is desired to expand the food forest further at a later date, a lower maintenance version 
could  be  developed,  using  an  overstory  of  thin-foliage  legumes,  and an  understory  that 
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includes sugar palms.  Exploring the work of Willi Smits, and his systems for growing sugar 
palms in a mixed food forest system could work great in this climate, as well  as provide 
additional benefits of biodiesel having easily refined sugars and the makings for wine. 

See Appendix G for the full species list.

Rice Farming Systems

Rak  Tamachat  site  provides  an  opportunity  to  trial  and  demonstrate  sustainable  rice 
production techniques from around the world. These include traditional Southeast Asian fish–
rice systems, Fukuoka no-till rice from Japan, integrated rice and duck farming from Japan, 
and the System of Rice Intensification, which emerged in Madagascar in the 1980s and has 
taken the world by storm. Perennial rice is under development at the Yunnan Academy of 
Agricultural  Sciences  in  Kunming,  China  and  in  a  decade  or  so  will  make  an  excellent 
permaculture demonstration.

Being an education center and seeking to advance appropriate techniques, trials might be 
set up to test the effectiveness of various techniques and this locale.  This kind of on-the-
farm  research  makes  an  excellent  demonstration  and  could  potentially  impact  the 
sustainability and profitability of rice growers throughout the region.

This kind of scientific experimentation and trials require meticulous attention to detail and 
record keeping.  They really require someone to be in charge of them who is passionate 
about accurately recording and relentlessly managing the rice fields, as well as experienced 
in  the  process  of  planting  rice.   An  ideal  scenario  would  be  to  team up with  graduate  
students from a local agricultural university and have them conduct the trials.  

There are many different techniques that rice farmers around the world have used.  Here are 
a few that have gained the most recognition in recent times.  

Integrated Duck and Rice Production
This refinement of traditional Japanese practices offers many advantages. Ducklings aged 

one to two weeks are introduced to the fields between 
one and two weeks after rice is transplanted at a rate of 
20  to  30  birds  per  hundred  square  meters.  They  are 
removed before the seed heads form. The ducks weed, 
eat insects and snails, enhance fertility with manure and 
by stirring the bottom. The ducks are fed rice screenings 
to supplement their diet. Fields must be enclosed with 
fencing  or  nets  to  protect  them  from  predators. 
Electronet fencing with solar chargers are often used for 
this purpose. 
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Additional  layers  of  complexity  can  be  added  to  the  system.  Azolla,  a  floating  aquatic 
nitrogen–fixing fern, is often utilized to boost fertility and provide additional duck food. Fish 
can be added as well. The complex interrelationships of rice plants,  Azolla, ducks, and fish 
create an elegant and resilient food–producing agroecosystem.

Integrated Fish and Rice Production
Farmers in Southeast Asia have raised fish in rice patties 
for  thousands  of  years.  Though  fish  production  is  lower 
than  in  conventional  fish  ponds  (averaging  5  kg  per 
hundred  square  meters  per  year),  rice  production  is 
actually increased 10 to 15%. The fish provide the agro-
ecosystem  functions  of:  controlling  weeds,  insects,  and 
snails; increasing fertility by manuring and stirring up soil; 
and consuming algae which otherwise competes with rice. 
Water depth should be a minimum of 30 cm, and fish are 
released 2 to 3 weeks after transplanting rice. Carp and 
tilapia are often used in polyculture at a rate of 30 small 
fish (7cm length) per hundred square meters. Paddy modifications required include digging 
deeper “refugia” to which fish can retreat when the water level is drained. These “refugia” 
also facilitate easier fish harvest.

System of Rice Intensification
This innovative new practice turns many traditional rice production techniques upside down. 
The system is based in optimizing the health of rice plants and has doubled or tripled yields 
in many countries around the world. Average global yield with SRI is 8 tons per hectare, with 
some  farms  producing  10,  15,  or  even  20  tons  per  acre  with  this  organic  technique.  
Seedlings are transplanted much earlier than usual, between 8 and 15 days old. Instead of 
planting clumps of rice, single seedlings are planted, and they are planted at a much wider 
spacing of 25 x 25 cm. Soil is kept moist but not flooded. Hand–operated push weeders are 
used to weed and aerate the soil. Compost is used to provide fertility.

SRI  requires  more  labor  per  hectare,  particularly  in  the  early  years  of  switching  over. 
However, even the doubling of labor which can occur the first year is balanced against the 
double  to  quadruple  yields  that  can  be  experienced.  An  additional  cost  may  include 
modifying  paddies  so  that  water  can  be  added  and  removed  frequently  and  easily  for 
irrigation.

No–till Rice Production
Japanese rice farmer Masanobu Fukuoka developed a no–till organic rice production system 
which  he  refined  for  much  of  the  20th  century.  By  careful  observation  of  his  land  for 
decades, he developed a sequence of crops which were broadcast on to the land without 
tillage.  The  seeds  are  coated  in  clay  seed  balls  which  allows  for  better  spacing  and 
germination success. Fukuoka’s region experiences winter and summer seasons with a short 
monsoon. Rice, barley, rye, and clover are sown in the fall all at once. The rye, barley, and 
clover germinate and a “winter grain” harvest is taken off in spring. Following this harvest,  

22

http://www.terra-genesis.com/


     Terra Genesis International LLC
        Permaculture Design and Education

          PO Box 626, Stone Ridge, NY 12484    |      1 (307) 690-0667
        www.terra-genesis.com      |      christian@terra-genesis.com

clover regrows vigorously and rice germinates and grows a normal crop. After both rice and 
grain harvests the straw is returned to the field as mulch.

To adapt such a system would require substantial  experimentation.  Efforts  at developing 
regionally–adapted versions of the strategy have had some success in various parts of the 
world. Perhaps drought–resistant crops like sorghum might be seeded following rice harvest.

Future Considerations
Currently in development by Yunnan Academy of Agricultural Sciences in Yunnan, China, is 
perennial rice. It is possible that this world-changing crop could be released to the public 
within five years.  It would be great for Rak Tamachat to be one of the farms to trial the 
effectiveness of perennial rice.  This technology has the huge advantage of never needing to 
be replanted,  meaning that the soil  can be left alone to grow in fertility,  the amount of 
erosion from tillage  is heavily reduced, and the amount of labor it takes to maintain a high 
yield is reduced.  

See Appendix F for references on Rice cultivation.

Production Vegetable Gardens

The production  of  high quality  organic 
vegetables is an important  part  of  the 
well  being  of  Rak  Tamachat,  but  the 
farm  will  not  grow  vegetables  for 
production.   The  amount  of  time  and 
effort  expended  in  the  production  of 
organic  vegetables  is  not  worth  the 
return that can be made in the current 
Thai  market.  An  exception  could  be 
made to this if the farm was contracted 
to  farm  a  certain  product  or  set  of 
products from a high paying source.  

We  recommend  having  extensive 
gardens  for  the  production  of 
vegetables  for  consumption  on  site, 
both for the residents as well as for the 
participants in educational activities on 
site.   Three main gardening areas are 
recommended.  

Production Vegetable Garden
The first, and primary production area will be the production gardens located between the 
Sala and the canteen.  This area is large enough to produce significant quantities of annual  
vegetables  plus  the  perennials  strategically  placed  throughout.   This  system  will  have 
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contoured  garden  beds  built  in  a  permanent  formation  and  have  drip  system irrigation 
installed.  These beds will be intensively managed, having large amounts of worm casting 
compost  added to  them,  and will  never needed to  be  re-dug or  plowed after  the initial 
construction.  Keys to successful production include the frequent and heavy addition of high 
quality compost and compost tea, growing the correct vegetables for the correct season 
(working with local vegetable growers to establish a calendar for vegetable growth), and the 
application of mulch as a weed suppressor and moisture retainer.  As of this writing, Rak 
Tamachat has retained the services of an experienced bio-dynamics gardener to help with 
garden construction and cultivation. Having a highly experienced gardener to help manage 
the gardens is another key to high success. 

Floating Garden
The second production garden will be in the form of a floating garden, located on the surface 
of the northern-most pond.  This floating gardens serves many functions for the pond and 
aquaculture systems but can also produce a substantial amount of food.

There are a number of different ways to construct floating gardens, each with their strengths 
and their drawbacks, and generally this has to do the with durability of the materials versus 
their  embedded  impact  on  the  environment  through  production.   Rak  Tamachat  will 
experiment with building these rafts using bamboo, which will have to be rebuilt year after 
year, but puts nothing harmful into the pond, and never results in a large pile of waste that 
needs to go to the landfill.  

Basically the raft needs to be built with a large quantity of bamboo lashed together.  There 
will be a number of layers of this bamboo, built sufficiently thick to be able to hold the weight 
of the soil, plants and even people who tend to them.  After the bamboo has been lasted 
together, multiple layers of Hessian sack are matted over the top, thickly enough to hold 20 
cm of garden soil.  It is into this garden soil that vegetables can be planted.  Rak Tamachat 
will have to experiment with which varieties do the best in the floating garden, but khang 
kong,  okra,  beans  and  even  rice  have  been  know  to  do  well,  both  in  Bangladesh  and 
Indonesia.

The purpose of the floating garden is multifaceted.  With the hot, dry temperatures during 
the dry season in Korat, the ponds lose huge amounts of water to evaporation, as well as 
increase in temperatures, which can be detrimental to the aquaculture systems in the ponds. 
By having floating  gardens in place,  both of  these problems are reduced.   The bamboo 
structure of the floating garden is actually an ideal place for the aquatic flora to thrive, which 
in turn gives significant feed to the tilapia fish that live in the pond.  On top of all this, the  
garden produces food for the people on the farm, and any weeds, or waste from the garden 
can be thrown directly into the pond where it adds to the nutrient cycle.  

In  addition  to  all  this,  a  floating  garden  can  be  exceptionally  beautiful  and  inspiring  to 
participants  at  the educational  center.   In an age of  increased weather  fluctuations  and 
dramatic flooding, these floating gardens are proving to be more than just a nice feature, but 
a life saver.
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For additional resources on floating gardens, refer to Appendix F.

Perennial Vegetables and Edible Landscaping
The third source of garden vegetables will be from the perennial vegetables planted in the 
food  forest,   edible  landscaping  and  dabbed  throughout  the  property.   In  tropical 
environments, the role perennial vegetables play in the diet can be significant.  Especially in 
Zone 1 / zone 2, but wherever there is a niche available, perennial vegetables will be planted 
to dramatically increase the number of high nutrition food being grown for the people of the 
project with any surplus used as feed for the animals.  

Perennial vegetables generally outperform annual vegetables for nutritional value, especially 
when compared to the amount of labor required to produce them.  One notable example, for 
high yield, nutrition, taste and ease of care is Katuk (pak waan, Sauropus androgynus).  This 
delicious perennial vegetable can be maintained like a hedge and gives incredible food that 
serves well cooked into omelets, stir-fry, or even in green salad.

Here is a quick list of just some of the perennial vegetables that do well at Rak Tamachat 
(more information about these plants can be found in the complete species list, Appendix C):

Common Name Latin Name Edible Part Plant Type 
(Nitrogen-fixing?)

Cha-om Acacia pennata Leaves tree / vine  (N)

Garlic Chives Allium tuberosum Leaves herb

Galangal Alpinia galanga Root / Spice herb

Sissoo Spinach Alternanthera sissoo Leaves herb

Fiddlehead Fern Athyrium esculentum Leaves herb 

Clumping Bamboos Bambusa spp. Shoots Bamboo (grass)

Malabar Spinach Basella alba Leaves vine

Butterfly Tree Bauhunia purpurea Leaves tree

Pigeon Pea Cajanus cajan Beans  /  young 
leaves

shrub (N)

Edible Canna lily Canna edulis Roots / Shoots herb

Gotu Kola Centella asiatica Leaves herb

Chaya Cnidoscolus 
chayamansa

Leaves cooked shrub

Taro Colocasia esculenta Tubers herb

Lemon Grass Cymbopogon citratus Flavoring grass

Air Potato Dioscorea bulbifera Aerial tubers vine

Okinawa Spinach Gynura crepioides Leaves herb

Cranberry Hibiscus Hibiscus acetosella Leaves shrub
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Kang Kong Ipomoea aquatia Leaves herb

Common Name Latin Name Edible Part Plant Type 
(Nitrogen-fixing?)

Moringa Moringa oleifera Leaves, pods, oil tree (N)

Water Lotus Nelumbo nucifera Roots, Nuts herb

Water Mimosa Neptunia oleracea Leaves, stalk herb (N)

Nopale Cactus Opuntia ficus-indica Pads, fruit cactus

Petai Parkia speciosa Pods, seeds tree (N)

Black Pepper Piper nigrum Spice vine

Winged Bean Psophocarpus 
tetragonobolus

Beans,  leaves, 
tubers

vine

Katuk – Pak waan Sauropus androgynus Young leaves shrub

Chayote Sechium edule Fruit, leaves, tubers vine

Kassud Senna siamea Leaves tree (N)

Sesbania Sesbania grandiflora Young leaves, flower tree (N)

Ginger Zingiber officinale Shoots, roots herb

See Appendix F for more resources.

Aquaculture Systems

A semi–intensive fish production system will be implemented for the existing ponds on site. 
Semi–intensive models incorporate a moderate amount of inputs and an emphasis on on–
farm feeds including byproducts of other farm enterprises. Strategies include cut–and–carry 
fodder  systems,  periphyton  algae  production,  use  of  biodigester  residue,  fish  species 
polycultures, and siting of livestock housing directly over ponds for manure feeding. Each of 
these low–input strategies, many of which utilize the on-farm waste stream, can contribute 
to an integrated fish production system that uses no purchased feed or even annual grains 
grown on farms. Avoiding commercial intensive practices reduces costs, greatly increases 
efficiency, and promotes healthy fish with easier management.

It should be noted that intensive fish production is generally not compatible with use of a 
pond as  a  swimming hole  as  algae and the  manure  levels  can  make water  cloudy  and 
unpleasant for swimming. Perhaps one pond could be reserved for swimming and the other 
used for fish production. (Which pond is reserved for swimming could be decided by the 
managers before implementing these systems, though we lean toward using the northern-
most pond for this style of aquaculture, and leaving the pond nearest to the sala and main 
house as the swimming pond, as it is located so centrally).

Animal manure feeding Traditional aquaculture in Southeast Asia often incorporates hog 
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or poultry housing built on stilts over the pond edge. Manure falls through slats and/or is 
shoveled into the pond during daily cleaning. Manure serves as a direct feed to some fish 
species  but  primarily  serves  as  the 
basis  of  an  aquatic  food  chain  that 
results in increased numbers of algae 
and  invertebrates,  which  are 
consumed by fish (this is analogous to 
manuring  pastures  to  increase 
livestock  production).  This  ancient 
practice  turns  the  waste  product  of 
one animal into food for  another  and 
can contribute  to  raising  fish without 
purchased feeds.

For every 100 m² of pond surface:
1  to  2  pigs’  manure  can 
produce

20 to 50 kg of  tilapia and carp or 150 kg of 
catfish

60  chickens’  manure  can 
produce

75 kg of tilapia and catfish

Note that manure from confined livestock fed from fodder banks can also be fed to livestock 
though labor or fossil fuel must be used to bring it to the pond.

Cut-and-carry fish fodders
Cut-and-carry systems involve plantings of perennial crops at the pond edge which can be 
cut and thrown into the pond as fish food. To provide all of the food for a fish production 
system of moderate intensity, for every 100 m² of pond surface, 200 m² of land must be 
dedicated to fodder  production.  While  this  is  perhaps excessive,  certainly converting the 
pond banks to cut–and–carry  fish fodders  could provide  a  significant  contribution  to fish 
production. Coppicing perennial fodder species can also serve to stabilize the banks of the 
pond. Suitable species include moringa,  Leucaena, glyrocidia, mulberry (which can also be 
inoculated with silk worms which will in turn be fed to the fish) bamboos, and grasses like 
Guinea grass and elephant grass.

Periphyton production
Periphyton is the slimy mat of algae, bacteria, fungi and invertebrates that cling to branches 
in ponds at a depth of up to 0.5m. Periphyton can provide substantial fish food as well as  
shelter, biofiltration of ammonia, and serving as an antibiotic to improve fish health. The 
simplest way to produce periphyton is to stick close–spaced bamboo poles in the water (6–10 
poles per m²) and allow it to grow. If bamboo is already grown at the pond edge for a fish 
fodder, when the leaves are stripped and fed to fish the poles could be used as periphyton 
anchors. Coppiced woody plants like moringa,  Leucaena,  and glyrocidia could also provide 
poles after leaf stripping for fodder. Periphyton poles can be an obstacle to some fish harvest 
practices. Design of a periphyton system should account for easy removal of poles if nets are 
to be used for fish harvest, though they don't interfere with draining a pond and forcing fish 
into sunken refuges.  A similar affect could be achieved by building a latticework of these 
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kinds of sticks on the bottom of a floating garden.

Biodigester residue use
If the farm has a biogas system, the residue can be fed to fish much like the use of livestock 
manure. For every 100 m² of pond surface, a daily application of 0.75 liters can produce 50 
kg of fish per year with no additional feed.  Or alternatively, the biogas residue can be put 
through a worm farm, and the worms that are produced can be fed to the fish, while the high 
quality worm castings can be applied to gardens or sold as highest quality compost.

Fish species polycultures
In many cases total fish production can be increased by stocking multiple species of fish. 

By choosing species with different niches, for example a phytoplankton-eating species like 
tilapia with zooplankton- and detritus-eating carp, competition between species is minimized 
and yields range from 75–100 kg per year for every 100 m² of pond surface.

Important fish species

• Tilapia  is well-suited to outdoor pond production in Thailand. 
Yields  are  high  and  the  fish  are  resilient  to  less–then–ideal 
conditions.  Tilapia  are  omnivorous  and  enjoy  phytoplankton 
and cut–and–carry plant foods.

• Many  species  of Catfish  are  raised  in  Southeast  Asia. 
Like tilapia, catfish are easily raised in farm ponds. They 
will eat almost anything, including small fish.

• Carp  have  been  a  mainstay  of  Asian  aquaculture  for 
millennia.  There  is  a  carp  for  every  niche  in  the  pond, 
including  phytoplankton–eating  silver  carp,  herbivorous 
grass  carp,  snail  eating  black  carp,  zooplankton-eating 
bighead carp, and numerous omnivorous species.

Other Considerations
Aquaculture  is  a  very  complex  ecosystem  that  needs  to  be  managed  and  monitored 
regularly.  There are a lot of details that keep aquaculture working well, and whomever is 
managing these systems should read extensively, visit other sites, and document what they 
do diligently.  A few key areas of importance are the amount of sunlight,  the amount of 
dissolves oxygen in the water, and the nitrogen levels.  If the proper levels of these three 
components can be kept in the correct ranges, the fish are going to thrive.  

Breeding ponds
It is advisable to remove all fish from the primary aquaculture pond, and to use breeding 
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ponds to restock it.  A breeding pond is a much smaller pond, or even cement tank that is 
intended to produce fry (young fish).  Males and females live together in the breeding pond. 
When the  time is  right,  fish  are  pulled  from the breeding  pond,  in  the  correct  stocking 
numbers, and sexed before being thrown into the primary aquaculture pond.  With Tilapia, 
the males grow the fastest, and when there is only one sex they are much more likely to 
grow to a large size.  Set the females aside and use them either as food or as fish emulsion  
for  the  gardens.   Make sure  to  leave plenty  of  fish  in  the  breeding pond  for  continued 
production of fry. 

Floating Gardens
This will be mentioned a bit more in the Gardens section, but floating gardens offer a very 
multi-functional benefit to the aquaculture system.  They produce much needed shade in a 
climate like that of Korat.  They can be constructed in such a way that their undersides serve 
a number of purposes, including shelter and increased periphyton numbers which in turn 
feeds the whole aquaculture web of life.  The gardens can also function as essentially extra 
“edge” which presents the pond with increased habitat for amphibians, as well as increasing 
the number of naturally introduced insects to the pond (increasing fish feed).  Also, in the 
care of the garden there is inevitably weeds, and other “waste” which can be tossed directly 
into the pond.  And the inverse can be true as well, that the floating garden benefits from the 
water and nutrients that are “wastes” to the fish.

See Appendix F for more aquaculture resources.

Timber Production

There are two main timber species that will dominate the timber aspect of this design, and 
each has their own unique niche to fill.  Those are bamboo and teak.

Bamboo – bambuseae

There are myriad uses for bamboo on an integrated farm, everything from edible bamboo 
shoots in the rainy season, to living fodder fences, to stakes in the garden and building 
materials.  Bamboo is an exceptional species for all these reasons and because it grows so 
fast.  It is actually the largest grass in the world (in the family Poaceae), growing to its full  
height (which depends on the species) in the first year and reaching its highest strength in 
four to seven years.

The farm has already implemented a plan to integrate a large amount of bamboo onto the 
property.  This includes a plot at the north of the property that is currently planted with 
bamboo and bananas.  Before long the bananas will be out competed, and the bamboo will 
flourish.  Bamboo is also being planted along the edges of roads, and into the food forest. 
We recommend completing the bamboo as an edge species along the roads. This combined 
with the plot devoted to bamboo should give more than enough for use on the farm.

29

http://www.terra-genesis.com/


     Terra Genesis International LLC
        Permaculture Design and Education

          PO Box 626, Stone Ridge, NY 12484    |      1 (307) 690-0667
        www.terra-genesis.com      |      christian@terra-genesis.com

Here is a table of the best building bamboo varieties and their Thai names.  We have been 
unable to connect these thai names to the corresponding Latin names, but suspect that they 
are in the phyllostachys genus.

The Best Building Bamboo in Thailand and their Thai Names

Mai Sang Mhon ไม้ซางหม่น

Mai Louk Yai ไม้ลวกใหญ่

Mai Sang Dum ไม้ซางดำา

Mai Phai Rai ไม้ไผ่ไร่

Mai Louk Dum ไม้ลวกดำา

Mai Bong Baan ไม้บงบ้าน

Mai Sang Tong ไม้ซางทอง

Mai Sang Sri Sook ไม้ซางศรีสุข

Mai Phai Hok ไม้ไผ่หก

Management of Bamboo:
Depending on what primary purpose you have for growing the bamboo and which particular 
species of bamboo you are dealing with there are unique ways to manage the bamboo, but 
management is important.  Proper management will result in straighter culms, more shoots, 
and better wind / shade attributes.  In general it is important to keep the number of culms 
cut back, otherwise the clump of bamboo becomes unruly, and harvest of the shoots and 
culms becomes very difficult.  Also, unmanaged clumps of bamboo tend to have a very small 
percentage of straight culms for building.

A well-managed clump of bamboo produces much higher yields than that of a clump that is 
allowed to grow naturally, usually producing between 3-5 times as much usable material.

The best time to harvest the culms, so as to get high quality building material, and to be 
least detrimental to the mother plant is during the peak of the dry season (March -April). 
This  is the time that  the bamboo has the least amount  of  sap in it,  and is  closest to a 
dormant state.

Methods for preservation of bamboo building materials vary widely from a practice as simple 
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as throwing the culms in the pond for a number of months, to an injection of boric acid, to 
smoking them in a sealed chamber, to heat treating.  The specific techniques need to be 
researched depending on intended use, but can extend the lifespan of bamboo timber from a 
couple years to half a century.

Teak – Tectona grandis

Teak  is  one  of  the  most  highly  sought  after  tropical  hardwoods,  for  its  color,  its  water 
resistance, fungal resistance and insect resistance (of particular interest to us here where 
termites  can  be  a  huge  detriment  to  buildings).   Teak  demands  a  high  price  on  the 
international and domestic markets and the trend has been seeing the price of teak continue 
to rise year after year as the natural stands of teak are depleted. 

Teak is native to SE Asia, so is a perfect selection for this site, as it would have grown here in  
the past  before  the massive  clear  cutting  of  the  1900's.   The climate  and geographical 
nature of the site make it a perfect fit.  Teak is also available widely in Thailand, and its  
growth is encouraged by the government.

Rak Tamachat will plant teak for three primary purposes.
• Self reliant supply of high quality timber for building;
• Significant medium-long term income source (20 years);
• Fast sequestration of carbon from the atmosphere.

Economics of Teak
The teak plantation could easily be the highest netting investment of the whole farm.  It is 
not uncommon for teak plantations to have a year-over-year return of over 20%.  A $20,000 
investment could very well return over $500,000 in 20 years time.

For the above reasons, and from a long-term economics perspective, if more land is acquired 
it will be at least in part dedicated to the growth of teak.  It is a very resilient investment that 
will not lose its value regardless of geo-political / economic forces.  The investment gains 
“interest” (growth) year after year, as long as the rains come.  People will always need high 
quality timber, and analysts expect that the price of teak may start to grow even faster as 
the middle class in China continues to grow and the natural stands of teak are exhausted.  

For even greater returns, a value-added industry could be started on the farm, milling and 
constructing  a product out of the teak, which could further increase the upside potential of 
this investment significantly.

See Appendix B for more information on how to plant and manage teak.
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Livestock and Dairy Operations

The focal point of the economic systems of this farm will be the dairy operation.  Korat is by 
far the highest dairy producing region in the country of Thailand, with lots of resources, 
animals, and milk buying cooperatives available locally.  In many ways we like the idea of  
having a goat dairy operation, as goats fit the climate much better than do dairy cows, but 
the support of local knowledge and industry tips the scales toward the use of cows.  

Rak Tamachat will mimic the cut-and-carry dairy farm methods of some of the local outfits, 
and when the climate permits, practice rotational grazing.  Again, because of the heat in 
Korat for much of the year, the cows are not going to do that well in full sun pasture.  We  
have designed a system that help to get more shade up for the cows, as well as produces a 
large amount of high nutrition perennial fodder, including that from fast growing, coppicing 
legume trees, and masting trees.  This combined with the corn and silage that will be grown 
and processed on site will create a healthy, diverse diet for the cows.  The other huge benefit 
to a cut-and-carry system is that the cows are centrally located, and their manure can be 
easily and efficiently collected for energy production via methane digester.  

Pasture and Fodder vs. Grains
Many of the dairy operations in Korat rely heavily on grains to feed their cows.  While this 
has proved effective at fattening beef cattle, it has not been the most successful way to feed 
dairy cows.  It has been shown that a cow can produce 30-60% more milk when fed a diverse 
diet of green grass and fodder trees.  Read below for more information on the Perennial 
Fodder System.  Rak Tamachat will also grow corn as a part of this diverse system can be 
very useful.  Corn keeps well, and the plant matter itself processed into silage, so during the 
hottest months of the year, when there is less fodder to be had on the paster, the corn and 
silage can go a long way to supplement the animal feed.  

Milking structures
Rak Tamachat will do some research into the best methods, systems and structures before 
building their milking barn.  A barn with the correct design can be the difference between 
healthy and sick animals, a difficult and painful task of milking each day and an easy and 
efficient  system.   Rak  Tamachat  will  use  the  wisdom and  techniques  of  the  local  dairy 
farming community as a starting point for their designs, altering it as they see fit for greater  
multi-functionality and efficiency for the integrated farming system.

Integrating the Barn with Methane Digester
Another big reason why a cut-and-carry system works so well with this integrated design is 
for the energy production that can come from using the high concentration of cow manure 
for making methane.  The structure needs to be designed in such a way that it is easy to  
flush the manure daily from the dairy barn into a drain that then leads into the digester.  This 
task can either be a nightmare or fairly easy depending on design of that building. 
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Marketing the Dairy Products
This is maybe the most important aspect of this entire design in terms of returning a profit 
on investment.  There are local cooperatives that will pay a minimum price for the milk.  It is 
great that this resource is available as we can be sure that the milk will always be sold. 
Every day.  There will never be any wasted.  That being said, if we can develop our own 
market for organic, unpasteurized milk, we could generate upward of 500% as much income 
from the same amount of milk.  These markets could include upscale supermarkets, farmers 
markets,  or hotels and restaurants.   To increase the income of the dairy operation even 
more, Rak Tamachat will work to create some value added products which can be sold at a 
much higher rate or return.  These products could include ice-cream, yogurt, butter, kefir or 
cheese.  Cheese has a number of benefits over these other products.  Cheese has a much 
longer  life  than  these  other  products,   and  demands  a  higher  price,  in  general.   The 
production  of  cheese  can  give  you  excellent  returns,  while  also  producing  whey,  an 
incredible feed for pigs.  And of course, feeding cheese to the residents and participants of 
courses, will make Rak Tamachat a very popular place to be.  For storage reasons and the 
benefits of producing a diverse income stream, Rak Tamachat will explore the options and 
find just the right balance of a number of these products for the holistic well-being of the 
people and animals.

Perennial Fodder Systems

The  shift  to  perennial  fodder  systems  for  animal  production  is  the  backbone  of  the 
agricultural part of this design.  Moving toward a more whole-systems approach to the farm 
where the ecology of the site is planned to match the needs of the animals on site is key to 
achieving a number of our agricultural and economic goals, with the added benefit of being 
far better for the environment.  The plan below gives an overview of an approach that sees 
Rak Tamachat shifting over a period of years from monocrop corn production to a diverse 
multi-layered perennial fodder system inter-cropped with corn to the degree that the farm 
sees fit. 

Rak Tamachat will operate as an experimental station for research into the field of inter-
cropped  corn  and  perennials.   This  process  requires  a  high  degree  of  exposure  to  the 
scientific method as well as meticulously maintained observations and record-keeping. Over 
time, the community at Rak Tamachat will settle on the systems that seem best for that 
specific site.

No-Till, Alley-Cropping Enhancement Plan

Rak Tamachat will work to shift from continuous corn with annual tillage, to soil-building no-
till,  alley-cropping  with  strips  of  Nitrogen  fixing  cover  crops  and  perennial  dry  season 
overstory fodder bank plantings of mixed leguminous trees.

Major Benefits: 
• Improved overall fodder/forage yield, while also improving soil organic matter levels. 
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• Improved Nitrogen fixation through use of cover crops, supplying organic fertilizer for 
•     improved Corn productivity. 
• Reduce fossil fuel use, thus reducing CO2 emissions, and cost to the farm.
• Increase rainfall  infiltration and reduce runoff,  helping to regulate regional  stream 

flow. 
• Improve soil quality and nutrient use efficiency. 
• Increased moisture-holding capacity of the soil. 
• Reduced need for chemical pesticides, herbicides and non-organic fertilizers.
• Improved habitat for ground-nesting and non-game wildlife species. 
• Capture atmospheric Carbon and store it in the soil.

Enhancement and Management Strategies

• Strive for at least 50% ground cover after planting row corn (ie crimped cover crop 
residue remains on soil surface and corn is planted into that mulch layer to protect 
soil from erosion), add organic green manure nitrogen and build organic matter. 

• Soil disturbance during harvesting operations must be held to a minimum. Crops that 
require digging may not be repeated more often than once in three years. Cover crop 
required to be replanted following harvest so ground remains covered year round. If 
using a strip crop method rather than no-till, alternate strips of cover crop and corn 
from one planting to the next. 

• Dry season perennial overstory fodder banks may be required to achieve 50% ground 
cover year round. Plant strips of perennials so that movable electric fencing can be 
added for grazing on the fodder banks during night time in the dry season, or place 
near animal housing, so cut and carry method is time/energy efficient.

• Use of surface tillage, such as airway or disk, will not be used. Use of a cover crop 
roller is encouraged,  alternately, livestock could be fenced into the cover cropped 
field to graze down the fodder sufficiently to allow no-till corn planting, which would 
enhance the production by adding nitrogen in the form of manure and urine directly 
to the field.

• No more than 20% of row spacing width may be disturbed by the planting operation. 

• Cover crops may not be terminated prior to early boot stage for grasses and flower 
bud stage for legumes. 

• For value-added options, mix dry corn with dried Moringa (improves dairy production 
significantly) and other high protein cover crops,  creating a pelletized, storable feed 
for later sale to other farms  or use in aquaculture operation (optimize sale price 
through storage).  This strategy may be especially useful for improving regional food 
security and political stability during extended droughts and generating added profits 
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during the dry season. Over time, you may decide to shift more of your corn land into 
perennial forage and fodder trees and expand the grazing and pelletized feed side of 
your operation.

• Areas rutted during harvest or other operations may be repaired but should be re-
planted with cover crop as soon as possible. 

• Spray young corn crop with moringa growth treatment, and/or intercrop corn planting 
with  field  crop  Moringa  –  make  silage  of  both/or  use  in  a  pelletized  dry  feed, 
especially beneficial for increasing dairy production, or for any lactating livestock. 

See Appendix C for additional information about No-Till Agriculture.
See Appendix  D for  additional  information on Moringa  as a growth accelerator and field 
forage crop.

Integrating Livestock Systems

Masting fodder trees inter-planted in rows along contour, 20m spacing throughout 
corn field.
In hot tropical climates shade trees are essential for successful grazing of mixed species 
herds including cattle and other ruminants like goats, as well as poultry and hogs. Selection 
of  multipurpose  shade  trees  emphasizes  nitrogen-fixing  species  (which  boost  pasture 
production beneath them).  A particularly useful  subset of  nitrogen-fixing shade trees are 
“mast-producing” species, that yield edible pods that drop to the ground and are consumed 
by cattle, hogs and goats, increasing weight gain without additional expense and improving 
health of organically produced livestock by removing them from pathogen prone confined 
areas, providing them with exercise and a self-regulated grazed diet. 
 
Fodder Species suited to Rak Tamachat include:
Guaje Leucaena 

esculenta
Central American native, tolerates long dry season.

Guanacaste
Enterolobium 
cyclocarpum

Central American native, tolerates long dry season.

Monkey Pod
Albizia Saman For irrigated areas only.

Moringa Moringa oleifera
Not  nitrogen-fixing,  but  high  pod  yields.  Drought 
tolerant.

Petai (Thai: sato)
Parkia speciosa Southeast Asian native, may require irrigation in dry 

years.
Winterthorn Acacia albida African native, tolerates long dry season.

All  of  these species  must  be  protected from livestock  in  the  pasture  while  establishing. 
Electric or wire fencing, or thorny brush piles can serve this purpose.  
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Occasional Pollarding or Pruning of the trees will keep the forage production within reach of 
the livestock.  Material removed from the trees can be used for dry forage, mulch, or left in 
ridges along the keyline to eventually build up an above ground burm that can help slow 
surface water flows and increase water infiltration and build soil.

Monitoring Research and Re-Planting

In order to verify the progress of Rak Tamachat and ensure success, monitor of the fields 
each  year  and  recording  observations  is  vital.   These  observations  will  allow  the  Rak 
Tamachat to make  informed judgements about how to adjust the management techniques, 
so as to move the farm toward its long term goals of environmental quality, soil quality, and 
productivity.
The chart below lays out an example of how to record information:

Field Year/Crop/Cover 
Crop 

Tillage 
Practice 

Percent 
Ground Cover 

Date 
Checked 

Ex: 1-5 2012/Corn/ lablab 
bean  compare  yield 
to  avg:75kg/ha, 
Lablab  purpureus; 
thornless  mimosa 
compare yield to avg: 
37.5  kg/ha,  Mimosa 
invisa  and  sesbania 
compare yield to avg: 
37.5  kg/ha,  Sesbania 
speciosa

No-till  using  a 
roller/crimper  to 
kill  cover  crop 
before  planting 
corn into residue

Goal  maintain 
>50%  soil 
cover  year 
round 

12/20/2012 

Ex: 2-5

Rak Tamachat will experiment with different cover crop species mixes from year to year. 
This  will  help add structural  complexity to the root  sphere in the soil  and thus increase 
mineral  cycling  and  opportunities  for  soil  food  web  regeneration.  With  careful  record 
keeping, this will allow Rak Tamachat to discover which combination of cover crops works 
best for the production goals and overall, the farm will have clear book-keeping showing that 
the operations are progressing towards the goals the family have for the farm.  Each site is 
unique, so it’s best to use on-farm research to fine-tune the operation to the specific micro-
climatic conditions.  Making contact with local and international Universities and offering Rak 
Tamachat as a graduate research field location may provide opportunities for more in-depth 
study of the farms systems at no or low cost to you.

Please see Appendix D for more Agroforestry Resources.
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Other Animal Systems

Chickens, Turkey, and other Poultry

Chickens play an important and useful role in and integrated farming system.  They produce 
lighly useful outputs (eggs, quickly produced meat, and high quality manure), while at the 
same time help to recycle waste, and reduce pests on the farm. 

We recommend two of the pastured poultry methods of rearing the birds, as getting them 
out into the fields helps to reduce costs and increase the beneficial affects mentioned above. 

Whether the birds are meat birds or eggs layers they can be kept in fairly large numbers 
without too much difficulty using electrified poultry netting.  This fencing system is easy to 
use, easy to move, and very effective for rearing poultry.   With this system it would be 
advisable to rotate the chickens through both the alley-cropping area (when it is not in corn) 
as well as through the food forest, orchard and timber lot.  This system is most commonly 
used for meat birds, in conjunction with some sort of easily movable shade structure.  When 
they are young, which meat birds always are, they do not require roosts, or laying boxes.  If 
you are using this system with layers, the set-up will have to be a little more intricate, but  
still doable.  Generally we see the next technique used for layers

The  “egg-mobile”  is  a  large  trailer  of  some  kind  that  has  been  converted  into  a  large 
movable chicken roosting and nesting pen.  It can be moved by a tractor (or a number of 
volunteers) once ever three days, to give the chickens fresh pasture.  

Both methods are especially successful if practiced in concert with rotational grazing, but 
this does not need to be the case.  But wherever the cattle are located, the birds should be 
allowed to freely roam that area.  They help to reduce the numbers of flies, but eating the 
larva as well as the parasitic worms that may be incubating in the manure of the cows.  

Turkeys  and  other  poultry  can  be  kept  in  much  the  same  way,  with  possible  slight 
modifications. 

An important note is that with poultry, it is essential to either fence them in, or fence them 
out of delicate planted areas, like gardens and landscaping.  Our recommendation is that the 
flock is kept away from the zone 1 / zone 2 area with the other animals, and that they are 
fenced in using electrified poultry netting at all times.

Pigs

Pigs are also a valuable asset to the integrated farm, and with the right numbers can easily 
add to the efficiency,  productivity  and profitability  of  a farm.  As with the chickens,  we 
recommend using a movable electric fencing system that allows you to move the animals 
through food forests (when you need some plowing done) or through the orchards, especially 
when there might be a lot of dropped fruit.  Pigs thrive on digging, and though at first glance 
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this may seem destructive, the turning of the soil can be a great opportunity to spread a 
cover crop, establish a crop (like sweet potato), or simply revitalize the grass.  Pigs are able 
to get a fair portion of their daily needs from the pasture, but will also need supplemental 
feeding.  It is standard to give them constant access to a grain mix to help them fatten up as 
quickly as they can.  (They of course will serve a great function as consumers of the leftovers 
from the education center.)

Pigs can be rotated in to a hard surface so that their manure could be used as part of the 
methane digester system.  But this may not be necessary depending on the number of cows 
at the farm.

Pig Tractors and “Pig-aerators”
Whenever there is a plan to dig a new garden bed or establish a new planting area, using 
pigs to prepare the soil can be of great benefit. Using a movable electric fencing, lock the 
pigs at a density of one pig for every four square meters into the desired garden area, with 
the electric fencing forming the boundaries of the bed itself.  Leave the pigs in there for one 
week with lower supplemental feed.  They will totally turn the soil over, eat the rhizomes of 
the grasses, and manure the area thoroughly.

Using Joel Salatin's “pig-aerator” technique, pigs could be used to turn the compost from the 
cows.  Though this may not be applicable to this site, as the cows don't have a “winter” to be 
inside, and much of the manure is being used for methane purposes.

Look into traditional Thai styles of Pig rearing, as it is a long tradition in Thailand to keep 
pigs.  Use and adapt the local wisdom.

Ducks

Ducks are very similar to chickens in terms of how to keep them, but tend to have a few 
advantages.  Ducks are tougher than chickens, tending to need less tending to as well as 
getting sick less often.  Ducks are able to forage for a much higher percentage of their diet, 
and their eggs and bodies are larger than those of chickens.  In Thailand, duck eggs and 
meat are sought after, so the market is there to be able to sell them easily.  

Ducks work well into the system at Rak Tamachat, because of all the water on the land.  We 
are recommending that the duck shelter actually be located out in the rice paddy area, and 
that the ducks are rotated between a number of different areas throughout the year.  This 
can easily be achieved with the use of electrified (or non) poultry netting that can be moved 
once every week or two to give the ducks fresh ground to forage.  This duck shelter is well 
removed from the other animals, only because of their need for water.

The added benefits of having the ducks down at the rice paddy area are many.  Ducks love 
to eat snails, and snails happen to be one of the worst problems for rice.  Ducks will manure 
their paddies throughout the dry season, and when it comes time to grow rice there, the soil  
will be highly fertilized, adding to higher returns on the rice.  The other benefit of locating the 
ducks in this area is that it is closer to people, who tend to enjoy watching ducks play in the 
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water. 

The exact rotations and location of the duck shelter can be considered by the crew at Rak 
Tamachat

Sources of additional reading:
Agrodok 33: Duck Keeping in the Tropics

Insects

The role of insect farming on the land could be explored.  There are many insect farms in 
Thailand, growing silk worms, locusts, waterbugs, grubs and others.  Even if the people don't 
want to eat the insects (see link below), the insects can play an important role in growing 
enough high protein feed for the animals on the farm.  Insect farming can be incredibly low 
cost and high-efficiency on an integrated farm.  Many of the inputs to the insect system can 
be cut and carry fodder that is freely grown on the land.  The insects consume this material,  
and convert it to protein at a rate that can be over twice as efficient as our other animals 
(Cows 10%, pigs 30%, chickens 50%, insects up to 90% conversion rate).   Because our 
animals benefit from high quality protein sources, this may be one of the most economical 
ways to produce that on site (and is of significantly better quality than soy/corn feed).

There are a couple other ways of collecting insects that may be useful on the farm, one of  
which is widely used in Thailand.  Especially at the beginning of the rainy season, there are 
large hatches of termites all over Thailand.  At this time of year, and others, Thai farmers will 
often set up a bright fluorescent light high up into the air.  This attracts insects from miles 
around.  There are also fluorescent lights set up just about one foot above the water.  The 
insects are initially attracted to the large high-standing light, but then are drawn in by the 
lights at the water. Inevitably they crash into the water and become direct feed for the fish. 
Very  low  cost  and  input  for  a  surprisingly  large  return  of  fish  food.   There  are  other 
techniques as well, including farming termites.  Digging a 200L oil drum into the ground with 
a bunch of holes punched in the sides. Fill it with newspaper, and cardboard and wet it.  Dig  
all that material out after two weeks and spread it on the ground for the chickens to enjoy. 
Thousands of termites will be consumed.  Refill and begin again. 

Additional sources:
http://www.ted.com/talks/lang/en/marcel_dicke_why_not_eat_insects.html
FAO: Edible Forest Insects, Humans Bite Back 
http://www.fao.org/docrep/012/i1380e/i1380e00.pdf
Patrick Durst: FAO regional office, Bangkok, patrick.durst@fao.org 
Prof. Yupa Hanboonsong, Koen Khen University, yupa_han@kku.ac.th

Nursery Establishment
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One of the first structures to be established on this site is a nursery and garden shed.  These 
two functions can easily be rolled into one.  The nursery will be the home for young trees, the 
place of propagation, and where the gardeners will start the veggies.  It is a very important  
piece of the integrated farm, and needs to be located in zone 1.  

Construction of the nursery.  The most simple and affective way to construct a nursery in 
Thailand is to build it using cement posts (or CEB block columns), and metal beams.  This  
structure should be built with plenty of space to accommodate all the young fruit trees in the 
early years. This space will never be wasted.  Four meters by twelve meters for the nursery 
space plus a four by five garden shed off the back would be sufficient.  Tie down 80% shade 
cloth over the top of the structure and run a misting irrigation system along the top for easy 
daily watering of all the plants (Split this mister into three parts so that it could be optional  
not to water a certain section).  Pour a cement slab on the floor to reduce weeds, and build a  
one meter stem wall.  

Most of the long term plants will be able to be kept in potting bags on the floor, but a sturdy,  
water-proof table of some time running down the middle of the nursery is very helpful for 
tending to young vegetables, and for potting trees.

The nursery will  be able to source its compost from on site,  but will  also need a steady 
supply  of sifted sand,  charred rice husks and coconut husk.   Potting trays and bags are 
available locally at nurseries.

Labeling: Using a ballpoint pen to “write” (you are actually indenting) on strips of aluminum 
(from cans) works perfectly as a permanent label on plants.  Punch a whole and attach to the 
plant with a length of wire.  Be careful not to leave the label on a tree for too long, as the 
wire will choke the tree.   

Additional Resources
How to Plant a Forest, p. 76, Written by FORRU, Chiang Mai University
Agrodok 19 – Propagating and Planting Trees

Natural Ecosystem Establishment and Enhancement

At the far eastern end of Rak Tamachat is a small piece of land that juts out from the rest of 
the property.  This land has been left alone for a number of years simply because it is hard to 
get  a  tractor  into  that  area.   We  recommend  using  this  as  the  beginning  of  a  natural 
ecosystem establishment area.  Replanting a small 1 to 2 acres area with indigenous forest, 
spreading this observation area beyond the confines of that small space, and blending it into 
the 100% forage tree species area.  

The benefits of even having a small area like this are many, and range from direct benefit to 
the people and systems at the farm to a benefit to the wider ecology of the region.  The 
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benefits that this can have for the farm include a natural ecology for indigenous organisms, 
including microorganisms that can be harvested, propagated and sprayed over the property. 
It also can serve as a retreat location where residents on the farm can get out of the human 
designed areas and find a small piece of nature in the trees.  We have designed in a couple 
bungalows here for this exact purpose.  The benefits to the surrounding ecology can be a 
seed bank for indigenous plants,  which may someday find space to spread, as well  as a 
refuge for wildlife.  

We suggest  establishing  this  indigenous  area using  the  framework species technique  as 
described  in  How to  Plant  a  Forest  (FORRU),  but  then  because  it  is  such  a  small  and 
manageable area, so separated from other indigenous forest areas, we recommend local 
species to the collection of plants already there whenever the opportunity presents itself. 
Just as FORRU has achieved, you can easily have an ecology that resembles and indigenous 
forest in less than six years.

Additional Resources:
How to Plant a Forest, FORRY, Chiang Mai University

Carbon and Soil Development
For an integrated farm system like the one we are proposing here at Rak Tamachat, one of 
the most important aspects for the success of the farm is continuous soil development.  One 
huge advantage of the systems we have laid out above is the erosion reduction strategies 
that have been employed, including the swales, contoured plantings of perennials, and the 
focus on perennial fodder systems rather than monocropping corn.  That reduction in the loss 
of topsoil is going to be helpful, but an aggressive strategy to continuously put high quality 
nutrients back in the soil is especially important in the tropical climate of Korat.  
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Worm Castings and Compost

The primary soil  development  strategy  that  we are  recommending involves  the  cycle  of 
nutrients through the methane digester, into the worm bin, and back out onto the fields.  If  
possible we would like to see compost in the form of worm castings or other compost spread 
on the land yearly at a rate of at least 500 kg per acre per year.  In the intensively cultivated 
areas, like the gardens, and alley-cropped zones, you may choose to increase this level (and 
in less intensively managed area, you may choose to apply less).  Combining this micro-
organism rich compost in combination with “chop and drop” mulching and the application of 
compost tea would keep a living nutrient cycle that would easily support the strong growth 
that we are after.

Chop and Drop Mulching

In our food forests, landscaping, and perennial fodder systems, it is important that we plant a 
large percentage of  the plants  into nitrogen fixing,  leguminous shrubs and trees.  These 
plants  are placed as support  species for  the others,  and used to fix  nitrogen in the soil 
through a process we call Chop and Drop.  Just as the rainy season sets in, and at least once 
more a month before the rainy season ends, these support plants should be chopped back 
(coppiced)  and their woody matter can be applied as mulch around our more important 
plants (the fruit trees, etc).  This chop and drop action works in a number of ways to benefit 
our system.  During the dry time of year, these fast growing shrubs and trees provide much 
needed shade of the system.  When the rainy season come, they are cut back.  This pruning 
process sees a roughly equivalent amount of matter from the roots structures also drop off, 
giving a flush of nitrogen to the soil.  All the woody matter on the surface then becomes 
nitrogen rich mulch which also gives nitrogen, suppresses weeds, holds moisture, creates 
habitat,  and performs a number of other functions for the receiving tree and the general 
ecology of the area.  These legumes then sprout again, setting up their shade and ready to 
give again the following year.  

Compost Tea

At least quarterly applications of compost tea helps to boost the micro-organism diversity 
and numbers to give the entire system a jump start on their processes, as well as gives the 
entire ecology a health boost.   The most important  time to apply compost  tea is at  the 
beginning of the rainy season, but doing it at least once every three months would be very 
helpful (you cannot do it too often, so if there are volunteers who are excited to do it, let 
them do it weekly!).

Timing

For each of the soil building elements, it is important to remember timing.  All of them are 
most effective when done at the beginning of the rainy season. This is like the spring in the 
tropics, and is the time when the most nutrients and most micro-biological activity starts to 
take place.  Giving a boost right then is best.  

Whenever dealing with compost or compost tea, it is important to remember that these are 
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living things,  and for  them to be affective,  they need the right  conditions.   Never apply 
compost or compost tea in the hot sunshine.  It is best to do it on an overcast day, or in the 
early evening as the sun is going down.  This give the micro-organisms a chance to establish 
themselves before the sun bakes them or dries them out.  It is also better to apply when 
there is high moisture, and water begets life.  

Carbon Sequestration

The two primary places for carbon to be sequestered on a farm are in the soil and in the 
plants  themselves.   Through the planting of  thousands  of  timber,  perennial  fodder,  food 
forest  trees,  bamboo and landscaping plants,  the carbon sequestered will  be  significant. 
Using a very rough estimate based on congressional research into the carbon sequestered in 
various biomes*, we calculate that the Rak Tamachat farm could easily sequester over 1,500 
tons of carbon over the next 20 years through the growth of the trees and soil development.

*Carbon Sequestration in Forests,  CRS Report for Congress, pg 6.

Agricultural Economics

The economic goals of Rak Tamachat is to be a profitable farm that can be a living example 
of profitable permaculture.  These profits will allow the farm to continually evolve, refining its 
systems without needing more economic input from the funders after the first few years of 
establishment.  The profits should allow for the family to live a comfortable life, and for the 
education center and farm activities to continue to thrive.  

The primary mode of income for this farm comes in the form of animal and dairy production. 
Through the production of high quality organic meat, eggs, fish and dairy products, marketed 
to niche markets, this farm will produce profits that allow it continue to thrive without the 
continued  input  of  capital  from the  family.   There  are  a  number  of  other  value  added 
products that could be successfully added to this model, but that will be decided by those on 
site.  Another primary income source for Rak Tamachat will be through the sale of timber or 
other value added wood products made from the teak grown on the land.  This income will 
not be present in the short term, but in the long run can be a significant addition to the long 
term viability of the farm.  And the third primary source of income is through the actions of 
the education center.  This piece has the potential to add significantly to the monthly income 
of  the  project,  through  we  see  its  most  important  return  as  being  non-physical.   The 
education center helps Rak Tamachat to achieve a number of its other goals, including being 
a thriving and engaging place to live, as well as a stimulating and positive environment for 
the residents and their kids.  The education center will also be a major source for new ideas 
and inspiration on the farm, as the hope is to continually have knowledgeable and inspiring 
people teaching and learning on the premises.  

This section will be fleshed out once we do specific agricultural enterprise budgets.
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Educational Center

Rak Tamachat will function as an education center, modeled off the 
systems of the Panya Project.  The education center will host a number or permaculture, 
sustainability, agriculture, natural building and community oriented workshops and classes 
per year, inviting participants from the local area, around Thailand and around the world to 
participate.  

One of the primary courses that will be held regularly on the property is the Permaculture 
Design Course (PDC).  The course will consist of a  broad range of topics applicable to 
life anywhere on this planet, yet will be tailored to the needs of the students present as 
well as the location at hand. Participants will get a mix of classroom, lecture style teaching, 
design work,  and hands-on experiences,  helping to co-create the design of  tropical  food 
forests,  permaculture-style  gardens,  natural  buildings,  water  catchment  and  irrigation 
systems, work with swales and dams, as well as take part in permaculture activities on the 
hosting land.

The course will  be  conducted in the  internationally  accepted manner.  The  72 hours of 
course work required to receive a Permaculture Design Certificate, will be covered over a 
two-week period.  All students who are present for the full two weeks will receive an official  
Rak Tamachat Permaculture Design Certificate.

Permaculture courses are fairly standardized as far as content.  The courses taught at Rak 
Tamachat  will  cover  every major  topic  in  Bill  Mollisons:  Permaculture:  a  Designers 
Manual, including the following:
1. Philosophies and Ethics underlying permaculture.
2. Basic permaculture principals.
3. Patterns in Nature and how to use that in design.
4. Methods of design. How to go from a damaged piece of land to having an idea for how 
to move forward with it.
5. Climactic factors. We will cover all the major climates and how to work with them.
6. Trees, forests and why we want to mimic their systems.
7. Water: catchment, usage, importance, and conservation.
8. Soil, minerals, microorganisms, building new soil and preventing erosion.
9. Earthworks: how to shape the land to help it achieve the goals we are aiming for.
10. Aquaculture
11. Natural Building
12.  Alternative systems: community living and other ways of choosing to live differently 
that works well for people and the planet.

Each of these categories has subcategories and each teacher also has their own additions 
and certain topics that are stressed over others.
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Rak Tamachat will be conducting at least two PDC courses during the year of 2012. The first 
one  will  be  taught  by  Christian  Shearer  and  Geoffroy  Godeau  from  the  Panya  Project, 
beginning on February 18.  And the second will  be with Australian Permaculturalist  John 
Champagne on June 24th.  

As of this writing, Rak Tamachat has a other interesting offerings for the year 2012 as well. 
An  adobe  pizza  oven  building  workshop  led  by  Taiga  Marthens  starting  February  13,  a 
earthworks instructional led by Christian Shearer just after the first PDC, and a Permaculture 
Teachers Training Course led by John Champagne in mid July.   With all  the building and 
planting happening at Rak Tamachat, the educational center will host other courses as well, 
focused on natural  building,  food forest implementation and other aspects of sustainable 
living.

The function of  being an educational  center  helps  Rak Tamachat  to achieve  a 
number of its goals:

• economically, the educational center will give a boost to revenues, covering the costs 
of having the long term volunteers on the land, and generating profits for the family 
and those teaching the courses;

• educationally, the center is one of the primary modes by which Rak Tamachat can 
share with the world what is has learned about applying permaculture to the Climate 
of Korat, Thailand;

• socially, this educational center will continually bring new inspirational and interesting 
people to the farm for the residents of the farm to interact and gain inspiration from;

• functionally, the educational center will help to promote the farm and make it more 
likely that passionate people are interested in being long-term residents of the farm. 
They  will  also  bring  ideas  which  can  be  incorporated  into  this  master  plan  and 
implemented on the land. 

• With each course hosted on the property, Rak Tamachat gets the extra added value 
of all those people working on specific projects, helping to provide some amount of 
free labor towards achieving the vision of the farm.

Keys to a successful course:
• Keeping the students happy.

• The right infrastructure
• Clean and numerous bathrooms
• Comfortable Bathing space and hot water-proof
• Clean and comfortable sleeping space
• Space for privacy (even if not in the sleeping space).
• Comfortable seating for classes
• Spacious and comfortable teaching space

• well lit
• good temperature
• not to crowded

• Good Food
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• Fresh, delicious and non-repetitious food
• Tea and snack available

• Needs attended too
• It is important to have and individual or team of people who the students 

know they can go to for questions and needs. Attentive and caring.
• Well Managed

• Clear and precise communication before and during the course.
• Money managed well.

• Budgets accurately assessed and met
• Income generated.

• Time and schedules well thought out and presented.
• High Quality Teachers
• The right teaching tools

• Projector, screen, stereo
• All the needed supplies, paper, pens, white-board, survey equipment, tools etc

• Inspiring examples of what you are teaching.
• These can be at any phase of development.  Students hate to see a contradiction 

between what the teacher is saying and what is happening at the farm.
• Other activities

• Farm chores,  swimming,  movies,  music,  optional  presentations  about  off-topic 
subjects, social time, cooking class, a chance to share their talents and ideas.
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Appendix A: Goal Articulation Statement

Goal:  The farm provides a dynamic, abundant life for the family.

Objectives:
 The farm provides a positive environment for family, friends and guests.

• The environment of the farm provides an ideal place to raise our children, with 
a wide variety of stimulation and activities which help them have a strong physical  
and mental development and to stay healthy.

• The farm promotes respect for each generation and is home to meaningful 
activities for everyone, such that all participate in creating the abundance of the 
farm.

• There is an atmosphere of encouragement and engagement in the social and 
productive activities of the farm.

   Production from the farm and gardens provides the residents with a wide variety 
of delicious and healthy food.

• The food forests are perennially producing and have an ever changing variety 
of fruit, nuts, fiber and fuel.

• The gardens have an overabundance of fresh food coming from them year 
round.

• All of our meat, fish and dairy needs are supplied on-site.
• The  aquaculture  systems  provide  an  abundance  of  fresh  fish  for  the 

nourishment of the community
• The farm produces enough timber and bamboo for all the building needs of the 

community.
 The surplus produced on our far earns us enough income to easily pay for the day-to-

day needs of the residents and the upkeep of the farm.

Goal:  The farm is a thriving center of activity.

Objectives:
 Through  a  strategic  partnership  with  The  Panya  Project,  the  farm  is  host  to 

hundreds of people per year.
• The  farm hosts  PDC courses,  advanced  permaculture  courses,  and  natural 

building courses throughout the year.
• The farm hosts volunteers, interns, and paying visitors every day every day of 

the year.
• The farm has many residents who participate in the rewards and abundance of 

their work.
• The farm is part of a larger movement, both here in Thailand and beyond to 

promote sustainability through permaculture principles while demonstrating that a 
community  of  like minded people can live in harmony with the land and each 
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other.
   The  farms  systems  continue  to  evolve  and  become  more  efficient  and 

interconnected.  
• The systems on the farm provide the residents with endless opportunity for 

creativity and invention, we joyfully and playfully utilize these opportunities to find 
new ways to increase efficiency, beauty and sustainability on the farm.

• The Master Plan for the farm is a living document, easily updated and revised, 
enabling the farm and its residents to adjust the plans to ever-changing natural 
conditions.

• We farm has a steady stream of passionate people, who bring ideas of their 
own and who take with them valuable experience and inspiration when they leave.

   The  residents  of  the  farm  interact  with  the  local  community  in  a  way  that 
respectfully invites them to learn permaculture farming techniques and ideas about 
successful permanent agricultural practices.

• The farm gives the residents the opportunity to feel thankful and to share our 
good fortune with the local community.
• The farm provides low-cost permaculture courses to the Thai community, but 
local and from around Thailand.
• The farm and its actions help the people that live in our village to view us with 
respect and camaraderie.

   The residents of the farm work together to create social systems that promote 
individual growth and group strength.

Goal:  The farm serves as a model of profitable Permaculture in action.

Objectives:
 The agricultural activities of the farm provide a healthy profit to the farm and the 

farms network, helping us maintain sustainable growth and expand our capacity to 
reach others.

• The profits from the agricultural activities on the farm returned the invested 
capital in five years, and the profit allows the farm to continue growing.

• The  profits  from  the  courses  and  agricultural  activities  provide  the  Panya 
Project with a healthy income, which allows them to flourish and continue the work 
they do at all their sites.

   The farms systems provide the world with real examples of Permaculture being 
economically feasible.

• Through  implementation  of  the  Master  Plan,  the  farm  has  reduced  costs, 
improved quality, and connected with new markets.

• The Master Plan helps guide us to a well-managed farm.
• In the short  term, medium term, and long term, the permaculture systems 

implemented on the farm are replicable and noteworthy.
• The farm connects  with  the  Permaculture  community  and  shares  what  we 

have done and what we have learned.
• The farm experiments with different agricultural  techniques utilizing proper 

48

http://www.terra-genesis.com/


     Terra Genesis International LLC
        Permaculture Design and Education

          PO Box 626, Stone Ridge, NY 12484    |      1 (307) 690-0667
        www.terra-genesis.com      |      christian@terra-genesis.com

scientific methods and construct and build with a thorough understanding of the 
engineering behind the projects.

• The farm is a demonstration center of permaculture systems building practices 
for the local and international community.

Goal:  The activities on the farm require less economic and fossil fuel inputs over time.

Objectives:

 Through implementation of the Master Plan, the farms reliance on large machinery 
and expensive equipment decreased considerably.  This reduction in machinery 
helps the farm to reduce its dependence on fossil fuels.

• The  farm  shifted  from  energy  intensive  activities,  like  conventional  tilage 
agriculture, to more progressive modes of passive production, like perennial crops 
and aquaculture.

• The  farm  experiments  with,  and  implements  different  alternative  energy 
systems, including solar, wind, and bio-fuels.

• The  residents  constantly  refine  and  re-evaluate  the  farms  techniques  to 
become even more efficient and effective.

   By abiding to the Principles of Permaculture,  the farms systems have become 
much more synergistic.  This synergism helps to ensure the health and abundance 
of the farm.

• Every element of the farm is benefiting the system in multiple ways.

• The  farm  strives  to  mimic  nature  in  her  diversity,  stability,  fertility  and 
productivity.

• The  “waste”  from one  element  fits  seamlessly  into  the  needs  of  another. 
Throughout  the  farm we are  reducing  waste,  and  improving  the  health of  the 
overall system.
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Appendix B: Task Management Practices

To get straight poles with very few knots in them the planting and management regime of 
your teak timber lot is very important.  It does not take much work, after the initial year, but 
is critical to result in high value timber.  

• Source high quality seedlings.  
• There are many qualities of  seedlings  in Thailand,  and some are worthless as 

timber.  It is worth paying extra to have a much straighter, faster growing tree.
• It is recommended that you plant 50% tissue culture trees from Thai Orchid Labs 

Inc.
• and 50% “Golden teak” (mai sak tong), which will then be thinned after 5-7 

years.
• Plant the teak in a 2m by 2m grid on contour.

• This ensures that the trees compete with each other and grow up straight.
• It also helps for easier management and harvesting.
• Alternate planting the tissue culture tree and the Golden, so that after the first 

thinning there is still a grid (2x4) of Tissue culture trees.
• When the trees reach 5 meters tall, prune all the branches off that reside on a part of 

the stem that is 20cm diameter or greater.  If there are two trees growing from one 
hole, cut the weaker one out.

• In 5-7 years thin out 50% of the trees
• Choose  the  trees  that  are  growing  with  the  least  vigor,  while  still  trying  to 

maintain a even spread of trees over the land.
• The thinned trees can be used for fence posts or certain applications in building.

• Continue to prune as advised above every 2-3 years.
• Around years 12-14 thin the trees once again. 

• Cut out 50% of the trees once again, leaving 25% of the original planting in place
• Choose the weakest of those standing to be cut
• These trees have some milling value and can be used on site or sold.
• It is recommended to have them milled before selling, as this increases the value 

immensely.
• On year 20 – 24 harvest the rest of the trees (or just cut down 50%)

• By this time the logs contain enough wood to be of considerable value (could 
easily be over $500 after milling).

Please find the attached resources to learn more about the management of Teak.
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Appendix C: No-till Agriculture

*No-till farming is defined by the Department of Soil Science at North 
Carolina State University as “the practice of leaving the soil  undisturbed from harvest to 
planting  except  for  nutrient  injection.  Planting  or  drilling  is  accomplished  in  a  narrow 
seedbed or slot created by coulters, row cleaners, disk openers, in-row chisels, or rototillers. 
No till is better for the Earth and the farmer for numerous reasons:

• When  soil  is  tilled  with  machinery,  carbon  is  released  from  the  soil  into  the 
atmosphere, adding to emissions from the machinery itself.  It also produces more 
airborne dust.

• No-till crop residue helps rain and irrigation water infiltrate the soil, where it can be 
used; it also limits evaporation, thus conserving water for crop growth.

• No-till  soils  support  a  greater  number  of  beneficial  insects  and  a higher  microbe 
count.

• Less tillage significantly reduces labor and related fuel costs. 

Organic  farming  has  relied  heavily  on  tillage  for  weed  control.  And  conventional  no-till 
techniques depend entirely on herbicides for weed control and effective cover crop kill. The 
question has been how to make the benefits of no-till accessible to organic farmers and how 
to free conventional farmers from the expensive and toxic chemicals. Organic no-till is based 
on sound biological principles and mechanical cover-crop kill, making it possible to reduce 
and  even  eliminate  tillage.   Get  Roller  Crimper  plans  from  Rhodale  Institute  at 
http://www.rodaleinstitute.org/notill_plans and  watch  video  at 
http://www.rodaleinstitute.org/20080502/nf2 

Caution: roller crimper research done on temperate crops, more research needs to be done 
to see if the same machinery can be effective with tropical cover crops.  Mob grazing of 
cover crops can have a similar effect, concentrating a herd to trample the cover crop so a 
no-till corn crop can be planted into the residue and newly fertilized field.

No-till Implements

Should you decide no-till is right for your farm, investigate John Deere’s small-but-mighty no-
till  drill.  John Deere’s Frontier  No-Till  Grain Drill  BD1307 is a perfect size for  hobby-farm 
agricultural  applications.  This  versatile,  7’7”  grain  drill  is  easily  adjustable  for  use  in 
conventional,  minimum-till  and  no-till  applications.  Features  include  12  offset,  dual-disk 
openers;  a  23.5-bushel,  large-capacity,  dual  seed box;  infinitely  adjustable  seed meters; 
cast-iron seed boots; steel press wheels; a standard acre-meter; and a spring-loaded drive 
wheel. A swivel hitch for use on rolling terrain, a native grass attachment and a small seed 
box are available at extra cost.
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Kunz  Engineering's  Till-
Ease Model 545

f  you already have a conventional  drill  you’d like to retrofit  for  no-till  applications,  Acra 
Plant’s Acradrill ADU Unit might be just what you need; it can be easily adapted to fit most 
three-point drills and air seeders. Features include VARI just depth control  and the long-
lasting ACRATuff V-Slice Insert for precise seed placement; easily adjustable press wheels in 
two sizes to match existing soil conditions; self-cleaning, 11- and 15-notch, 15-inch discs to 
aggressively chew through crop residue; heavy-duty spring units to adjust down-pressure; 
and  adjustable  row  widths  down  to  7  inches  wide.

If  you’re  looking  for  a  compact  unit  ideal  for  hobby-farm applications,  consider  Modern 
Habitat Solutions’ Firminators, a lineup of three-in-one implements that disc, seed and pack, 
and that can be use for both no-till and conventional applications. While the Firminator (and 
units like it) is marketed primarily as a wildlife food-plot implement, these multi-use tools 
plant pasture, large gardens and lawns with ease. The ATV/3 Point Combo Firminator can be 
pulled  by  a  500cc  or  larger  ATV  or  a  20-hp  or  larger  tractor.  Ag-quality  cultipackers, 
adjustable  disc  angles,  disc  blade  scrapers,  a  center-ripper  shank  and  the  company’s 
exclusive Accu-seed system are a few of its stellar features.  Modern Habitat Solutions Inc.
www.thefirminator.com
317-336-7184  From:  (http://www.hobbyfarms.com/farm-equipment-and-tools/small-farm-
tillage-no-till-equipment.aspx)
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Appendix D: Moringa Oleifera

**See  Nicaragua/Echo  study  on  Moringa  as  a  Growth 
accelerator  and  field  forage  crop.   http://www.tfljournal.org/staticpages/index.php?
page=call-for-studies-cattle-fodder  
 Two recent studies in Nicaragua determined that: 
1. Adding Moringa oleifera leaves and green stems to fodder increased cattle’s daily weight 
gain up to 32% and increased their milk production 43-65%. 
2. A plant-growth spray made from  Moringa oleifera  leaves increased crop production 20-
35%. 
Even if a fraction of these results could be reproduced in the field, it would be a great boon 
to  people  in  developing  countries.  This  possibility  needs  to  be  investigated  further  and 
various aspects examined before the concept can be popularized. Trees for Life would like to 
help promote and foster such research.
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Appendix E: Agroforestry Resources

ORGANIZATIONS AND AGENCIES

Alternative Farming Systems Information Center (AFSIC), National Agricultural Library, USDA: 
http://www.nal.usda.gov/afsic/AFSIC_pubs/altlist.htm

Association for Temperate Agroforestry (AFTA): http://www.aftaweb.org

Center  for  Subtropical  Agroforestry  (CSTAF),  University  of  Florida: 
http://cstaf.ifas.ufl.edu/index.htm

Educational Concerns for Hunger Organization (ECHO): http://www.echonet.org/

Forest Garden Initiative (FGI): http://www.forestgarden.org/

National Agroforestry Center (NAC), USDA: http://www.unl.edu/nac/

Natural  Resources  Conservation  Service  (NRCS),  USDA: 
http://www.nrcs.usda.gov/technical/ECS/forest/

National  Sustainable  Agriculture  Information  Service  (NSAIS),  Appropriate  Technology 
Transfer for Rural Areas (ATTRA), USDA: http://attra.ncat.org/

University  of  Missouri  Center  for  Agroforestry  (UMCA): 
http://agebb.missouri.edu/umca/index.htm

Winrock International (WI): http://www.winrock.org/forestry/factnet.htm
World Agroforestry Centre (WAC): http://www.worldagroforestrycentre.org/home.asp
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Appendix F: References and Resources for 
Agricultural Systems

How to Help Rice Plants to Grow Better and Produce More.  
http://sri.ciifad.cornell.edu/index.html
The One-Straw Revolution. Masanobu Fukuoka, Rodale Press.
On-Farm Fish Culture. Agrodok 21. 
The Power of Duck: Integrated Rice and Duck Farming. Takao Furuno, Tagari Press.
SRI – Achieving More with Less: A New Way of Rice Cultivation. World Bank. 
Culture of Fish in Rice Fields, : http://www.worldfishcenter.org/pubs/cultureoffish/Culture-
of-Fish.pdf
Fish and Rice info: http://collections.infocollections.org/ukedu/ru/d/Jii23we/8.2.html

Additional Resources for vegetable gardens:
Agrodok 9 – The Vegetable Garden in the Tropics
Perennial Vegetables, Eric Toensmeier

Aquaculture References
Permaculture Designers Manual. Bill Mollison, Tagari Press.
On-Farm Fish Culture. Agrodok 21. www.agromisa.org

Small–Scale Freshwater Fish Farming. Agrodok 15. www.agromisa.org

Floating Gardens

Floating Gardens in Bangladesh,   Practical Action  
In flood-prone areas, why not floating gardens  ?  , Philippine Daily Enquirer,   
http://newsinfo.inquirer.net/86635/in-flood-prone-areas-why-not-floating-gardens
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