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[Eds.’ Note: Ken is a missionary from Church 
Mission Society, Australia. He and his family 
have lived and worked in Mondulkiri prov-
ince, Cambodia, for the past eleven years. 
Ken has worked on various agricultural 
and animal health issues facing indigenous 
communities in that province. For the past 
five years, he has been working with the 
local KEC churches (Khmer Evangelical 
Church) to establish the Ntuk Nti Center, a 
small farm resource center on the church’s 
land near Sen Monorum town, Mondulkiri.]

Introduction

For both farmers and researchers in the 
tropics, seed saving can be very frus-
trating. In Mondulkiri province, farmers are 
rarely able to keep seed for more than the 
six months between harvest and the new 
planting season. Seeds stored longer than 
this tend to either pick up moisture from the 
extra humid air during the wet season and 
lose viability, or suffer from insect pests 
that proliferate and destroy the seed. At our 
resource center, we had wanted to build 
up a seed inventory of many useful plant 
species without having to grow out each 
variety every year. However, similar to the 
farmers, our seed had often quickly lost 
viability or was destroyed by pests while 
stored. 

Refrigeration and freezing of most orthodox 
seeds are well known methods for 
extending seed life, (See ECHO Asia Note 
14 “Vacuum Sealing versus Refrigeration”), 
but don’t offer an appropriate solution in 
areas like Mondulkiri province, where elec-
tricity, if available, is unreliable and expen-
sive. In partnership with ECHO Asia and 
with funding from the Presbyterian Hunger 
Program, staff members at Ntuk Nti have 
been conducting research over the past 
year to design and test appropriate options 
for seed saving. In this article we share 
some of our findings - useful methods to 
improve seed storage without electricity 
that even the poorest and most isolated 
farmers can use.

Drying

To keep seeds for more than a year, they 
need to have a moisture content (MC) of 
10% or less. This requires thorough drying 
before storage. While many books and arti-
cles warn against drying seeds in direct 
sunlight, there may be no other option 
for resource-poor farmers in the tropics. 
Drying thin layers of seed in the shade will 
reduce their moisture content, but when 
the daytime relative humidity (RH) is above 
60%, seed of many species will not dry 
sufficiently in the shade to meet proper 
storage requirements. Our measurements 
show that in Mondulkiri province, periods 
with an RH of 60% or less only occur in 
the driest part of the year and then only 
briefly during the middle of the day. Freshly 
harvested seed that is dried in the shade 
rarely becomes dry enough for long-term 
storage. On the other hand, we have 
successfully dried seed in the sun to 9% 
MC even during the rainy season! This was 
achieved by placing the seed in shallow 
trays in direct sun on three to four selected 
sunny days. Between these selected 
daytime exposures, the seed was kept in 
sealed containers to prevent re-absorp-
tion of moisture from the humid air during 
the night and early morning, when relative 
humidity tends to be the highest (often RH 
of >90%). 

Often in literature, we are warned against 
drying seeds in the sun at temperatures 
exceeding 36°C. However, at Ntuk Nti we 
recorded temperatures well over 50°C in 
several species of cereal and vegetable 
seeds that were drying in the sun, with 
no resulting reduction in their germination 
rates. This may be species-dependent, 
so we recommend caution with vegetable 
seeds. We think that the speed of drying 
may contribute more to damage than high 
temperatures. Speed of drying is affected 
by the temperature, air movement, and RH 
during the drying process. Seeds in the 
summer sun in temperate climates would 
dry very rapidly, causing damage, while 
in the tropics the high relative humidity 
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limits the rate of drying. At Ntuk Nti, it has 
been our practice to take freshly harvested 
seeds (often about 16% MC or more) and 
dry them in the shade for a few days. 
This allows the seeds to dry down slowly, 
avoiding cell damage. Then we finish drying 
in the sun to get the seeds to 10% MC or 
below (even 7% in many species) without 
harming them. We used a moisture meter 
for our research, but farmers can tell when 
10% MC is achieved because the seeds 
will shatter when hit with a hammer. For 
further information on seed drying, refer 
to EDN 109, and to “Seed Moisture and 
Drying Principles,” (Danida Forest Seed 
Centre, Stubsgaard F, & Poulsen K (1995)).

Containers

Once you have sufficiently dried seeds, you 
need to seal them so that humid air will not 
cause seeds to reabsorb moisture. Origi-
nally, we used containers, such as powered 
milk or milo tins for larger quantities of seed, 
and small plastic herb containers or pill 
bottles for small quantities. However, these 
didn’t seal out the moist air sufficiently! Jam 
or pickle jars that have a clean rubberized 
seal inside the lid work much better, and will 
seal very well if the lid is heated just before 
putting it on. Zip lock bags are another 
possibility, but unless these are then put 
inside a tin with a close-fitting lid, they will 
be damaged by cockroaches, ants, or mice 
and seeds will then be exposed to moist air. 
Even when bags are placed in protective 
containers, it only takes a few weevils in the 
seed to chew a hole in a zip lock bag!

In our rural community, none of the above 
containers are commonly available. 
Wanting to find more appropriate options, 
we have been experimenting with glass 
sauce and beer bottles for smaller amounts 
of seed, and large plastic jerry cans for 
large amounts of seed. The former can 
be obtained for free in large numbers from 
rubbish dumps and can be sealed with a 
rubber stopper or a small disc of rubber 
inner tube held in place with electrician’s 
tape. The jerry cans are cheaply and 
readily available. When new, the jerry cans 
have a seal that works well. Seal older cans 
by placing a bi-folded plastic bag over the 
opening and screwing the lid tightly down 
on it. Both bottles and jerry cans have 
narrow openings that require a funnel for 
filling with seeds, but they have the advan-
tage of being easy to seal. Also, when these 
containers are opened to remove some 
seeds, the smaller opening limits exposure 
to outside humid air. We have stored bulk 
rice and beans in these jerry cans for two 

years at ambient room temperature with no 
reduction in germination rate. 

All containers need to be kept out of 
direct sunlight and in as cool a location as 
possible in order to maximize storage life 
and maintain high germination rates and 
seed health for planting.

Oxygen Reduction 

Once dry seed has been placed in a suitable 
sealed container, seed should last three or 
more years with good viability. However, 
there is still the possibility that weevils or 
other insects could be in the seed. Left 
alone, these will multiply. The insects 
may eat the seeds and/or their respiration 
may produce moisture that will eventually 
cause all the seed to rot. We have found 
that insects are less of a problem when 
seed is harvested at the right time, quickly 
dried, and then immediately stored in full, 
sealed containers. But if there are delays 
in seed processing or seeds are obtained 
from other sources, seeds may already be 
contaminated by insects. To ensure that 
these seeds do not rot in storage, we must 
reduce the available oxygen to the insects 
so they are unable to breathe and multiply.

One simple and effective practice is to 
always match the size of the container to 
the quantity of seed, so that the container 
is completely full of seed. Tap the container 
on the ground as it is filled, so the seeds 
are packed tightly together, and fill the 
container with as many seeds as possible. 
This will immediately limit the amount of air 
in the container. 

The amount of oxygen can be further 
reduced in a number of ways. Air spaces 
between seeds can account for 40% to 
60% (or even more) of the volume of the 
container, depending on the species. We 
can reduce this air by half by filling the 
spaces between the seeds with fine, dry 
sand, wood ash, or fresh Portland cement 
powder. The fine material is poured into the 
top of the almost-full bottle, which is tapped 
continuously until the bottle overflows and 
no empty spaces can be seen. This tech-
nique can also be used to fill empty space if 
there are not enough seeds to fill the bottle. 
If these materials are clean and dry (sand 
may need to be sterilized in an oven), our 
tests have shown that they do no harm to 
dry seed and they have been effective at 
controlling insects.

A slightly more difficult (but less messy) 
technique is to create a vacuum in the full 
bottle. Simple pumps can reduce the air 

pressure in a bottle to about half of ambient 
air pressure, thereby halving the amount of 
oxygen available.

The easiest way to make a vacuum pump 
is to get a bicycle pump, take the plunger 
out, flip over the leather cap on the end, cut 
the bottom end of the cylinder off and put 
the plunger back in again minus the spring 
(Figure 1C). This makes a very efficient 
vacuum pump for about $5. The mouth of 
the pump can then be applied directly to 
the bottle or the lid of larger containers filled 
with seed. However, in rural Cambodia, 
common bike pumps often have a more 
complex valve than the leather cap variety, 
and these are much more difficult to modify. 
Therefore, we developed a couple of other 
easy-to-make pumps. 

The first is based on a 60 ml disposable 
syringe (Figure 1B). Like the bike pump, 
the end of the cylinder is sawn off cleanly 
and straight. In this case, the plunger 
doesn’t have its own exhaust valve, so we 
make one by drilling a small hole in the 
cylinder 1 cm above the bottom end, and 
secure a small square of rubber inner tube 
over the hole by wrapping electrician’s 
tape around the cylinder over the rubber, 
letting one edge of the rubber protrude from 
under the tape. A 60 ml disposable syringe 
costs about $0.50. If you would like to learn 
more about how to make a syringe vacuum 
pump, a video can be viewed on ECHO 
Asia’s YouTube channel.

The other pump is made from an 80 cm 
length of 35 mm 8.5 class PVC pipe 
(Figure 1A). This pipe matches nicely with 
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Figure 1: Three low-cost vacuum pumps made 
from materials available in rural Cambodia: A) 
vacuum pump using PVC and bamboo; B) sy-
ringe vacuum pump; and C) inverted bicycle 
pump vacuum.

A

B

C
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a common leather pump cap that is sold in 
hardware stores. The cap is simply screwed 
onto the end of a straight length of bamboo 
with a roofing screw, soaked in engine oil, 
and then inserted into the pipe. An exhaust 
valve is created by again drilling some 
small holes near the bottom end of the pipe 
and a short section of bicycle inner tube is 
stretched over it. A flap of the inner tube can 
also be folded into the end, making a good 
soft end seal. The total cost of this pump is 
about $1.00. 

All three of these pumps are used in the 
same way. Make a one-way valve in the 
container’s lid by punching a small hole 
in the lid and covering it with electrician’s 
tape. Use an additional piece of inner tube 
rubber to form a seal with the pump (Figure 
2). Jam jars and jerry cans have a top that 
is wider than the pump, so a piece of inner 
tube with a hole about 1 cm in diameter is 
laid over the top to line up with the one-way 
valve hole (Figure 2A). The end of the pump 
is pushed firmly against the rubber while 
pumping, to form a seal. For bottles with a 
narrow neck, the piece of rubber is pushed 
onto the neck at a position that allows the 
pump you are using to jam against the 
rubber on the neck during pumping, to form 
a seal (Figure 2B). 

To reach maximum vacuum in small bottles, 
the big pumps only need to be drawn 2 or 3 
times, while the syringe needs to be drawn 
6 or more times. When maximum vacuum 
is reached, there will be significant resis-
tance and the plunger will rapidly return to 
the bottom when released. Pumping to this 
point creates an air pressure in the bottle of 
about 20 in Hg (inches of mercury) below 
that of the outside air (Figure 3).

It is much easier to get a good seal between 
the pump and a bottle’s neck than it is with 
wide lidded jars or jerry cans. If the original 
bottle cap is lost or won’t seal back in place, 
a disc of thick inner tube can be cut to the 
same size as the top of the bottle, oiled on 
the underside, and then taped into position, 
leaving small spaces between the pieces of 
tape for air to escape (Figure 2B). Filling the 
bottle very full can help support the rubber 
disc, which, if too thin, will otherwise get 
sucked into the bottle.

CO2 Flushing 

A third oxygen-reducing option we have 
explored is to actually replace all the air 
in the container with another gas. This 
method leaves almost no oxygen available 
and quickly kills insects. This technique 
has been used for large-scale fumigation 

of grain in storage, and some seed banks 
do this routinely-flushing all the seeds with 
pure nitrogen gas or other pure gases so 
that all insects die due to lack of oxygen.

For resource-poor communities, carbon 
dioxide (CO2) or biogas can be easily 
generated at a low cost. In our exper-
iments, we collected pure CO2 from a 
yeast-fermented sugar solution (Figure 
4). The CO2 was gently injected into the 
bottom of the seed-filled vessel through a 
straw, and because CO2 is heavier than 
oxygen, it pushed the oxygen out the top of 
the bottle. A video about our CO2 flushing 
method can be viewed on ECHO Asia’s 
YouTube channel. Seeds stored for six 
months in this atmosphere at 24°C have 
shown no loss of viability compared to the 
pre-storage germination rate and compared 
to vacuum-packed controls (packed in lami-
nated foil bags with a commercial vacuum 
packer). We have tried this method with 
several species so far with good results, 
but there is still some doubt as to whether 
it is safe for all species normally capable of 
long term storage (also known as orthodox 
seeds). Also, with this method, seed must 
be very dry before flushing with CO2 gas. 
Use caution and do your own experiments 
before sharing this technique with farmers. 

We have also tried this flushing method 
using biogas (which is usually about 50% 
CO2 and 50% methane), and seeds stored 
this way are doing well. Flushing with biogas 
could potentially be used to fumigate large 
quantities of seed at very low cost, as many 

Figure 2: Rubber seals for effective vacuum 
pumping on A) large and B) small- topped con-
tainers. Figure 3: A pressure gauge checking 
the relative pressure of vacuum-sealed contain-
ers.

A B

A B

Figure 4: Yeast generates CO2 in vessel C. 
This is captured in vessel B and displaces water 
into vessel A. For CO2 flushing, vessel C is re-
placed with a seed-filled storage vessel and wa-
ter is added to A. This pushes water into vessel B 
to displace CO2, injecting it into vessel C.

A B C
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farms in Cambodia now have biogas gener-
ators digesting pig manure. This requires 
further research, as well, because some 
biogas sources may contain harmful levels 
of hydrogen sulfide (H2S).

Current Trials

In addition to controlling insects, reduced 
oxygen may significantly extend the storage 
life of seeds by reducing the metabolic rates 
of the seeds and of microorganisms that 
might be present. We have a long-term trial 
comparing all the above simple treatments, 
plus some novel ones including zeolite 
desiccant beads and CALGLY, a liquid 
made of calcium chloride (CaCl2) and glyc-
erol. These are all doing well, but we have 
only done germination tests at 3 months 
and 6 months so far. As we get results over 
the next few years, we will be able to give 
more definitive recommendations as to the 
best ways to store seeds for long periods 
without refrigeration. 

Note that zeolite and CALGLY are not very 
suitable for resource-poor farmers, because 
they are more expensive and complicated 
to use than the other methods discussed in 
this article. However, they may be useful for 
organizations interested in seed banking in 
isolated areas. We will discuss our experi-
ence with zeolite and CALGLY in part 2 of 
this article.

Conclusion

The key to successful seed saving in the 
tropics with no refrigeration is to thoroughly 
dry seeds and then to keep them that way. 
Our experiments have shown that with a 
little effort and care, this can be achieved 
for all the orthodox species we have tested 
using a combination of shade and sun 
drying. Well-sealed glass or thick plastic 
bottles will continue to keep the seeds dry 
and will keep pests out. Applying any one 
of our three oxygen-reducing techniques 
will ensure that pests do not multiply in the 
stored seed. All of these techniques can be 
done inexpensively. 

Further reading

In EDN 126, Abram Bicksler described 
similar experiments comparing a modified 
bicycle pump with other storage methods. 
The results are worth comparing. Also our 
modification to this pump makes it more 
efficient, simpler and more ergonomic. 
Chaper 7 of the FAO’s “A Guide to Forest 
Seed Handling” also gives excellent  infor-
mation on the intricacies of seed storage.

[Eds.’ Note: Keith has practiced sustainable 
farming at the Aloha House Orphanage in 
Puerto Princesa for 15 years, producing 
nutritionally dense, farm-derived food that 
is consumed both at the orphanage and 
by local customers. ECHO Asia has had 
the privilege of visiting Keith and his family 
at Aloha House on different occasions, 
including during the two ECHO Asia Philip-
pines Sustainable Food Production Work-
shops, which they co-hosted. The Aloha 
House property produces impressively in 
a small area, with very few off-farm inputs. 
Keith is continually generous and open in 
sharing his experience and knowledge with 
visitors and the broader ECHO network. In 
ECHO Asia Note 20, Keith shared about 
farm-generated fish feed and in ECHO 
Asia Note 25, he wrote about farm-gener-
ated pig feed. In this issue, Keith will share 
some basics for farm-generated chicken 
feed production; the concurrent idea in all 
of these articles is to reduce off-farm inputs, 
thus saving money and raising food more 
sustainably].

Introduction 

Farm-generated fertility contributes to 
a more sustainable agricultural system. 
Crop residues and manures are part of 
the nutrient cycle for plant production and 
can lower input costs through the use of 
thermophilic composting, vermiculture, 
bokashi production, and/or green manures. 
Farm-generated feeds can also reduce 
expenses, as farmers manage and utilize 
resources already available to them. 

Chickens in particular can be very expen-
sive to feed on a small scale with purchased 
commercial feeds. In this ECHO Asia Note, 
we will explore a variety of alternatives for 
small flock feeds. 

Chicken feed ingredients vary from area 
to area throughout the world. Selection is 
usually based on availability, quality, and 
cost. While the use of some materials are 
based on scientific principles, like crude 
versus digestible protein, the nutritional 
benefits of many of these materials are 
not well researched or proven. Chickens 
are omnivores and do well on pasture, in 
confinement, or even ranging freely in 
forest environments. In this article, I will 
share ways to maximize farm-generated 
feeds for chickens that are pasture-raised, 
utilizing as many natural feed options as 
are appropriate for your circumstances. 
Later in this article I will describe how to 
intensify the feed ration, in case you only 
have a small exercise yard for your birds or 
they are confined and caged. 

Pasture

Pasture can be anything from thick lush 
legume and grass polycultures to weedy 
scrub brush fields. Get your birds out in the 
sunshine; this is a great way to boost vitamin 
D for chickens’ health and improve the 
nutrient density of the eggs and meat. We 
don’t want “feed lot livestock” or confined 
chickens that are deprived of sunshine and 
living in the dark (Figure 1)! 
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Farm-Generated Feed:
Chicken Feed Production

by Keith Mikkelson, Executive Director, Aloha House, Palawan, Philippines

Figure 1: Happy Aloha House chickens.
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One challenge of a natural, foraged diet in 
Southeast Asia is protecting poultry from 
predators. Pasture or forest can be rich in 
insect protein and forage, but it comes with 
the risk of predation and even theft. The 
chicken tractor is one way to protect your 
investment. It is a movable cage built for 
small flocks: our 1.2 m x 3 m tractor stocks 
10 to 15 meat birds, or half as many layers. 
The chicken tractor has a water supply and 
feed tray. We move it once or twice a day, 
depending on stocking density and bird 
size. It is light enough to be moved by one 
person (Figure 2). We found wheels to be 
problematic on our rugged Palawan terrain, 
and designed the “Aloha Chicken Sled” as 
an alternative to wheel-based units (Figure 
3).

When moving a chicken tractor, be careful 
to push the rig from behind, to prevent 
running the chickens over. Chickens tend to 
flee away when they are disturbed, so if you 
pull from the front they will run to the back 
and may get injured. 

On a larger scale, a movable solar electric 
feather net can be used to keep predators 
out. “The live foods they [chickens] forage—
green growing plants, wild seeds, earth-
worms, slugs, and insects—are of a quality 
we cannot hope to match with anything from 
a bag,” writes Harvey Ussery in “Managing 
Poultry on Pasture with Electronet” (Ussery 
2005). Perhaps you are curious if you can 
modify an electric fence meant for cattle, 
to use it for chickens. At the Aloha House, 
we have a solar charger built into a control 
unit with battery to electrify our cattle fence, 
which we use to manage planned grazing 
for cattle. The fencing is livestock-specific, 
so make sure yours is specific for poultry; 

we do not recommend cattle fencing for 
poultry. Instead, we recommend using the 
feather net or “Electronet,” designed specif-
ically for poultry.

If you are unable to manage electrical tech-
nology in your area, you should at least 
ensure that your birds have access to a 
scratch yard: a small, fenced-in, preda-
tor-proof area with a good dose of sunshine! 
A scratch yard can be improved with the 
addition of cut greens, crop waste from 
your garden, and/or various grasses. I have 
friends in Dubai that use grass cuttings as a 
feed supplement as well as for bedding. Be 
resourceful and you can find many “waste” 
streams that may be appropriate for your 
flock feed!  

A larger space for chickens to forage is 
even better. In the Philippines, we plant 
mongo bean (Mung bean, —available from 
the ECHO Asia Seed Bank) on alternate 
rotating pastures for our layers. We try to 
time it as a fodder crop and let it get to flow-
ering stage then let the chickens devour 
it before beans are formed. If you want to 
grow and harvest the beans you can, but 
the forage nutrition will be less than in 
the flowering stages. When one area is 
depleted, it is closed down and replanted 
while the chickens are transferred to the 
next area for foraging. I recommend three 
pastures or more if you have the room.

Scratch

You can supplement your poultry’s grazing 
diet by distributing grains into the bedding, 
exercise yard, or pasture. Most farmers 
have a special call to alert their birds to 
this supplemental feed that is thrown out 

into the grass or dispersed into a deep litter 
bed (to enhance aeration as the chickens 
search for the grains). Supplementing like 
this stimulates the chickens to forage and 
encourages them to move out to areas they 
may not have yet exploited. It also enables 
the farmer to take inventory and do a head 
count. 

Cracked corn is a preferred supplemental 
feed in most areas, but is not always cost 
effective. In fact, many different beans, 
seeds, and grains can enhance the growth 
and performance of your birds. This list is 
not exhaustive, but wherever chickens are 
raised around the world, farmers have tried 
a large variety of supplements: cracked 
corn, pili nuts, mongo beans, kidney beans, 
peanuts, etc (Figure 4). When selecting 
scratch feeds, locate supplements that 
disperse well by hand, are locally available, 
and are cost-effective. 

Figure 2: The Aloha Chicken Sled is light enough to be moved by one 
person. 

Figure 4: Examples of scratch available in a 
local Palawan market.

Figure 3: (right) The Aloha Chicken Sled is our alternative design without 
wheels.

http://www.themodernhomestead.us/article/electronet-1.html
http://www.themodernhomestead.us/article/electronet-1.html
https://www.echocommunity.org/en/pages/echo_asia_seedbank_info


Benefits of Grass-Fed Livestock

The cheapest, and certainly the easiest, 
ways to feed livestock are to provide them 
with access to pasture or to provide them 
with greens through a cut-and-carry system. 
Various protein sources from around the 
farm like azolla or black soldier fly (BSF) 
larva can be used to augment pasture and 
greens.

Grass-fed livestock offers plenty of nutri-
tional benefits that include:

 • More fat-soluble vitamins (A, D, E, K) in 
the fat.

 • Higher Conjugated Linoleic Acid 
(CLA), an anti-cancer and weight loss 
compound, in the fat.

 • More minerals - mostly in the fat.

 • With fewer grains and more greens, 
along with insects, fish, coconut meal, 
etc., the ratio of omega 3 and omega 
6 fatty acids in grass-fed poultry is 
more in-line with traditional diets and 
much more healthful for consumers 
than consumption of modern poultry. 
Feedlot grain-fed livestock have high 
levels of omega 6 fatty acids. Instead 
of adding omega 3 fatty acids to the 
chicken diet, reduce the omega 6 fatty 
acids by reducing grain and use insects 
and fish meal for balanced nutrition. Dr. 
Weston Price found a near-equal ratio 
of omega 3/6 fatty acids in human diets, 
not totaling more than 5-6% of fat intake 
by calories, to be optimum (Figure 5) 
(Fallon et al. 2000). For meat, egg, and 
fat quality to be balanced for human 
consumption and poultry health, we 

want that balance of omega 3 and 6 fatty 
acids in the feed.

On-Farm Production of Chicken 
Feed, Including Formulas 

With experimentation and careful record-
keeping, chicken farmers can produce their 
own high-quality feed. In many countries, 
farmers can purchase readily available 
ingredients to produce cost-saving feeds. 
However, farm-generated ingredients make 
chicken feed even more economical! At 
our farm, two people can produce 200 kg 
of moist feed in less than an hour. Many 
items can potentially be used to produce a 
balanced ration. The best advice I can give 
is to be flexible depending on your context 
and what is cheaply (or freely!) available. 
Keep your options open and do some 
research! Below I describe some of the 
options available in Southeast Asia.

Floating Ferns and Duckweed as an 
Alternative Feed

Many floating ferns and aquatic plants are 
high in protein. Aquatic plants can grow 
well in ponds that have adequate fertility 
to support them. They can be utilized 
for chicken feed and are excellent as a 
cost-saving supplement when expensive 
purchased feeds are used. Floating ferns 
such as Azolla spp. and Salvinia spp. 
can be utilized if they are cultured and 
harvested efficiently (Figure 6). Duckweed 
(various genera and species) can also be 
used. Swine and poultry (both omnivores) 
readily eat large quantities of these greens 
as a feed source. Options for produc-
tion include net-protected rafts within a 

fish culture, or separate dedicated ponds, 
containers or troughs. Remember, any 
fodder crops grown within a fishpond must 
be protected or isolated from the fish, other-
wise the fish will over-graze and deplete the 
crop. In Figure 6, fish are kept in a separate 
tank and azolla is growing from the pumped 
nutrients and water and returned to the fish 
cleaned and oxygenated. [Eds.’ Note: For 
more information on using floating ferns 
and duckweed for fish food and hog feed, 
see Asia Notes 20 and 25.]

Experimental trials have been done in 
India, comparing Lemna minor (common 
duckweed), Ipomoea reptans (kang kong or 
morning glory), Trapa natans (water caltrap), 
and Salvinia cucullata (often mistaken for 
azolla). Both duckweed and morning glory 
had good feed conversion ratios and high 
protein: 28% and 32% respectively (Kalita, 
2007). Both of these can be great fodder 
crops. I wish that azolla (Azolla caroliniana) 
had been included in the India study; it is 
another fast-growing floating fern, and has 
a reported protein range of 19-30%. 

Be careful not to overharvest floating ferns 
and other aquatic plants, or production 
will not be sustainable. As a general rule 
of thumb (under ideal conditions), you 
should harvest no more than half of the 
floating biomass per week (or 1/7th of the 
total biomass per day). The trick is to keep 
the plant in a rapid vegetative stage. To do 
this, you will have to monitor which method 
of harvest is the most productive in your 
system. Azolla tolerates moving water better 
than duckweed. Salvinia grows the fastest, 
but can be very invasive. Our one-year 
study measuring azolla yields in aquaponic 
conditions showed yields ranging from 310 
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Figure 5: “Essential Fatty Acids in Primitive and Modern Diets,” by Sally Fallon Mor-
rell. Source: Weston A. Price Foundation, “Traditional Diets and the Oiling of America” 
series “Traditional Diets III” presentation. 

Figure 6: (right) Azolla and salvinia production at Aloha House.
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grams to 490 grams per day, depending on 
various factors.

Auto-Harvesting Black Soldier Fly 
(Hermetia illucens) Grub Culture

Kitchen waste or manures can be utilized 
for black soldier fly (BSF) (Hermetia illu-
cens) grub production, to supplement the 
natural diet of your chickens. BSF larvae are 
very nutritious and can be grown econom-
ically on waste. Actively feeding grubs 
will secrete a natural fly repellant called a 
synomone (a substance used for interspe-
cies chemical communication) that alerts 
and warns other kinds of flies to stay away 
from the food, as BSF are already present. 
Numerous designs for auto-harvesting BSF 
devices are available online. These act as 
containers for grub production; when prop-
erly managed the mature grubs migrate 
from the container on a 35º incline and are 
dropped into a holding container, directly 
into a fish pond, or into a chicken coop 
(Figures 7 & 8). 

Benefits of Fermentation in On-
Farm Feed Production

The fermenting activity of certain bene-
ficial microorganisms during the produc-
tion process can enhance the digestibility 
and shelf life of chicken feeds. According 
to one study, the use of microorganisms 
increased the crude protein in copra meal 
from 17.24% to 31.22%. An amino acid was 
also found to be greatly improved in quan-
tity (Cruz, 1997).

Please note that not all flocks like a wet 
feed. You can mix feed without fermenting 
in the morning and use it immediately if 
your chickens do not appreciate fermented 
feeds, which tend to be wet. In addition to 
chicken feed, you can also ferment your 
feed for hogs, ducks, and fish with the help 
of diverse probiotic groups of microbes. 
However, we do not recommend fermenta-
tion for ruminant feeds (this will be covered 
in an upcoming ECHO Asia Note).

When fermenting feed, be sure to use 
proven strains of probiotic groups of 
bacteria, yeasts, and microbes that are 
not cross-contaminated with wild patho-
gens. At the Aloha House, we use EM-1, 
a commercial product that undergoes 
laboratory testing and is approved for live-
stock and aquaculture by the Department 
of Agriculture and the Bureau of Fisheries 
and Aquatic Resources in the Philippines. 
EM-1 was formulated by Dr. Teruo Higa in 
Ryukyus University, Okinawa, Japan, and 

it is readily available in over 100 countries. 
Thailand now consumes more EM-1 than 
Japan!

EM-1 contains cultures of robust lacto-ba-
cilli, photosynthetic bacteria, beneficial 
yeast, and more. The microorganisms 
feed on sugars and other carbohydrates 
while creating secondary metabolites that 
increase the nutrient range of the feed. The 
probiotic value is very high. If you would like 
to learn more about using EM-1, my book 
A Natural Farming System for Sustainable 
Agriculture in the Tropics is a user’s guide 
to EM technology. It is available online as 
a free PDF download, can be obtained at 
the ECHO Asia office, or can be purchased 
online through the ECHO Florida Online 
Bookstore. 

If EM-1 is not available, try using cheese 
whey or yogurt whey, sourced from a 
local creamery. Start small by substituting 
the whey at the same rate as EM-1 in the 
formula below, and add more in subse-
quent batches if it does not have an effect. 
Good fermentation should create a sweet 
and sour smell after two weeks. If a foul 
“rotten egg” odor (from sulfides) or black 

mold occurs, do not feed it to your chickens. 
Instead, add your small failed experimental 
batch to the compost heap and use it as 
fertilizer. 

Another alternative to EM-1 is to use indige-
nous microorganisms (IMOs). In the Korean 
Natural Farming (KNF) system, materials 
are mixed with sugar, salt, and IMO solu-
tion. [Eds.’ Note: For more information on 
the creation and use of IMOs, please see 
the presentation “An Introduction to Asian 
Natural Farming” on ECHOcommunity.
org. In addition, the Natural Farming Text 
and Cartoon Books from Mae Jo University 
discuss IMOs at length and are available 
at the ECHO Asia office  in Thai, English, 
and Khmer, and will soon be available 
in Burmese, Bahasa Indonesia, Karen, 
Tagalog, and Mandarin.] 

Fishmeal is a good source of protein. 
Marine fishmeal and tilapia meal have been 
used in various settings with good results. 
The use of fishmeal is typically restricted to 
5-10% of poultry diets. We use more than 
that in our chicken ration. Our natural flock 
management includes pasture, greens, 
scratch, feeds, and free choice minerals; 

Figure 7: (top) Diagram of the BSF device used at Aloha House. Figure 8: (bottom) Images of the 
BSF device used at Aloha House.

https://gardenpool.org/beneficial-insects/black-soldier-fly-composter-automatic-chicken-feeder
http://www.lulu.com/spotlight/mik
https://www.google.co.th/maps/place/ECHO%2BAsia%2BFoundation%2C%2BThailand/%4018.7971289%2C99.0184185%2C15z/data%3D%214m5%213m4%211s0x0:0xa6c319f0d24ce628%218m2%213d18.7993118%214d99.0161276%3Fhl%3Den
http://www.echobooks.net/
http://www.echobooks.net/
https://c.ymcdn.com/sites/echocommunity.site-ym.com/resource/collection/9B01E3F8-668B-4420-A063-DE93B6775C1E/Introduction_to_Asian_Natural_Farming.pdf
https://c.ymcdn.com/sites/echocommunity.site-ym.com/resource/collection/9B01E3F8-668B-4420-A063-DE93B6775C1E/Introduction_to_Asian_Natural_Farming.pdf
https://www.google.co.th/maps/place/ECHO%2BAsia%2BFoundation%2C%2BThailand/%4018.7971289%2C99.0184185%2C15z/data%3D%214m5%213m4%211s0x0:0xa6c319f0d24ce628%218m2%213d18.7993118%214d99.0161276%3Fhl%3Den


with lots of choice available, the birds are 
able to select and balance their diet them-
selves, naturally adjusting or compensating 
to get the right amounts of nutrients. Please 
note that fishmeal can vary considerably in 
quality and can potentially be a source of 
Salmonella contamination when included in 
poultry diets. Also, high levels of fishmeal in 
poultry diets can result in fishy-tasting meat 
and eggs (Ponce et al. 2002).

Documented Problems with Soy 
and GMO Crops 

Aloha House is a soybean-free operation 
due to the detrimental health effects of soy. 
The phytoestrogens and enzyme inhibitors 
of unfermented soy are problematic for 
both livestock and humans. Documented 
concerns with soy include the following: 

 • High levels of phytic acid in soy reduces 
a body’s assimilation of calcium, magne-
sium, copper, iron, and zinc [Eds.’ Note: 
Please see EDN 103 “Phosophorus 
(and other) Deficiencies in a Diet High 
in Phosphorus,” to learn more about the 
problem with phytic acid]. 

 • Phytic acid in soy is not neutralized by 
traditional preparation methods such 
as soaking, sprouting, and long, slow 
cooking. 

 • Diets high in phytic acid have caused 
growth problems in children. 

 • Trypsin inhibitors in soy interfere with 
protein digestion and may cause 
pancreatic disorders. In test animals, 
consumption of soy containing trypsin 
inhibitors resulted in stunted growth.  

 • Soy phytoestrogens (i.e. plant estro-
gens) disrupt endocrine function, and 
can potentially cause infertility and 
promote breast cancer in adult women. 

 • Soy phytoestrogens are potent anti-thy-
roid agents that cause hypothyroidism 
and may cause thyroid cancer. In 
infants, consumption of soy formula 
has been linked to auto-immune thyroid 
disease. 

 • Vitamin B12 analogs in soy are not 
absorbed, and actually increase the 
body’s requirement for B12 (Nienhiser 
2003).

[Eds.’ Note: See the “Soy References Cited” 
section for more information.]

GMOs (genetically modified organisms) are 
also potentially problematic in animal feed. 
A recent study linked cancer in hogs to 
their consumption of GMO soy and maize 

(Carman et al. 2013). With 
so many other non-GMO 
crops to choose from, 
we have chosen to avoid 
GMOs at the Aloha House. 
The effects of feeding 
processed kidney bean 
meal (Phaseolus vulgaris) 
instead of soybean meal 
was linked to reduced egg 
quality of white leghorn hens (Hussein et 
al. 2015). Soy protein is cheap, but may 
not have the best amino acids for poultry 
growth compared to fish meal. Fish meal 
may be best because in evaluation of fish-
meal protein supplementation to commer-
cial feeds for egg layers and egg quality 
in warm tropical regions a study showed 
an important link to the usable amino acid 
profile of fishmeal (Omeke et al. 2013).

The Aloha Fermented EM Feed

Our all-around “Aloha Fermented EM Feed” 
contains 19.00% crude protein and costs 
0.36 USD/kg here in Palawan, Philippines 
(Table 1). We have had good success 
feeding it to broilers and layers. The fine 
(<0.5mm) agricultural limestone included 
in the ration is important for bone develop-
ment. Layers also need access to additional 
calcium, which will be discussed further in 
sections below. 

The recipe in Table 1 is a good starting point 
for creating a farm-derived poultry feed that 
saves time and recycles inputs. If you can 
manage a more complicated schedule for 
the protein demands of your flock as the 
birds develop, you can adjust your ration’s 
protein by adjusting the quantity of fish 
meal.

Health Supplements Starting with 
Day-Old Chicks

You can increase the feeding capacity of 
chicks without using hormones by using 
natural health supplements that can also 
be created from on-farm inputs (Table 2). 
These supplements will give them better 
growth and development and increase their 
disease resistance. Details for each supple-
ment are given below.  

Bamboo Leaves and Brown Rice 
Supplement

For day-old hatchlings, we finely chop 
bamboo leaves and mix with an equal 
amount of brown rice flour. Don’t worry 
about depriving the birds—for the first 
day the chicks are “coasting” on the egg 
food and will not be set back by the high 
fiber. Rather, this treatment elongates their 
G.I. tracts and gives them extra feeding 
capacity. [Eds.’ Note: While feeding rice 
flour and chopped bamboo to day-old 
chicks is a common practice, it has not 
been scientifically studied.] Most feed 
suppliers admit that “chicks don’t need feed 
or water the first 48 hours after hatching” 
(Hamre, 2013).  

Chopped Banana and Watermelon 
Supplement

Feed your chicks an equal amount of 
chopped banana and watermelon as an 
addition to other feed like rice bran or corn 
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Table 1: Aloha Fermented EM Feed for Poultry 

Aloha Fermented EM Feed for Poultry
Crude 
Protein

Weight (Kg.)
Cost  

(USD/Kg)
Total Cost 

(USD)

Rice Bran [D1] 14% 3.00 0.30 0.90

Copra Meal 22% 2.00 0.23 0.46

Fish Meal 44% 1.00 0.73 0.73

Corn Grits 7% 0.50 0.73 0.36

Fine (<0.5mm) Agricultural Limestone 0% 0.20 0.18 0.04

Rock Dust Minerals 0% 0.05 0.05 0.00

Sea Salt 0% 0.05 0.23 0.01

EM/Molasses 100ml 0.% 0.20 0.18 0.04

TOTAL 7.00 2.54 

Table 2: Health Supplements Program for Chicks 

Days Particulars

1 Bamboo Leaves and Brown Rice Supplement

2-6 Chopped Banana and Watermelon Supplement

8-10 Herbal Water Supplement

11+ EMAS Water (EM diluted with 200 parts water)

18-20 Back to Herbal Water Supplement

https://www.echocommunity.org/resources/d5371fef-d6c7-4a62-946e-b6b1748bc168
https://www.echocommunity.org/resources/d5371fef-d6c7-4a62-946e-b6b1748bc168
https://www.echocommunity.org/resources/d5371fef-d6c7-4a62-946e-b6b1748bc168
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grits. Have it free choice - available at their 
own discretion and separate from your 
other feeds.

Herbal Water Supplement

Finely chop 100 grams of aloe vera and 100 
grams of ginger, and mix with 100 grams 
of molasses and 100 ml of EM1. Ferment 
in 2 liters of water for 2 weeks. Filter this 
fermented solution and dilute 1:1 with water. 
Natural vinegar can be added at 1-3% by 
volume when you serve it to your chicks.

EMAS Water

“Effective Microorganisms Activated Solu-
tion” (EMAS ) water helps to aid digestion 
by guiding the enzyme process. To make 
EMAS water, we dilute EM with 200 parts 
of water, to create a ratio of 1:200. We feed 
EMAS water on demand.

Layer Strategies

At Aloha House, we always maintain a 
supply of grass, kang kong (morning 
glory), or other greens, to support layers’ 
egg production. We practice a Thai-style 
feeding regime for our adult birds that we 
learned in Saraburi called “chicken salad”. 
We add chopped greens (including azolla) 
on top of the morning feed ration (Figure 
9). Layer chickens are large birds that are 
prone to exhaust their pasture and are often 
in need of additional greens. Serving your 
flock “chicken salad” provides them with 
a regular supply of nutrition beyond the 
fermented feed. 

Our natural flock management includes the 
provision of greens, scratch, rationed feeds 
(fermented or mixed feed), and (starting at 
18 weeks as indicated below) a free-choice 
source of calcium in the form of coarse, 
crushed limestone (1.5 mm – 3.5 mm). This 
means that we set out a diversity of options, 
including a source of calcium. It’s important 
to note that layer hens typically lay eggs 
in the morning, and finish forming the egg 
shells as they sleep; they pull calcium from 
their digestive tract, mainly the gizzard. 
They require coarse agricultural lime or 
other calcium carbonates such as clam-
shells (1.5 mm – 3.5 mm). While a starting 
ratio of 70% coarse to 30% finely-powdered 
livestock lime (<0.5 mm) is recommended in 
a commercial feed; according to Leiterman, 
“A general rule of thumb is to have at least 
a 50:50 ratio of coarse to fine particle size 
calcium in the diet. Since layers eat very 
little during darkness, it is critically important 
for good eggshell development that there 

be adequate amounts of calcium still in the 
gizzard during the hours of darkness when 
the eggshells are being formed” (Leiterman 
2013). The birds choose and balance their 
own diet from the selection of goodies that 
we provide at Aloha House. With the avail-
ability of the extra, coarse limestone, our 
egg production has almost doubled and we 
have seen increased eggshell quality and 
strength. 

Ducks and Mixed Flocks

At Aloha House, we run Muscovy ducks 
on pasture with our chickens (Figure 10). 
They seem to forage differently, but do well 
together. We feed the ducks our basic feed 
ration but also provide a tub of water for 
hygiene so that they can clean themselves. 
Muskovy ducks are not big swimmers but 
do really well on grass! They also snatch 
flies out of the air. Local turkeys have also 
grazed well with our meat chickens, but 
the local Palawan Muscovy ducks we tried 
performed poorly in general. We will try 
again when we get a better breed! 

Our meat ducks (Peking) and layer ducks 
(Malard) do better with a small pond of good 
quality water. We move the water through 
a grow area for plants with a small pump, 
in a closed-loop recirculating “duckponic” 
system (Figure 11). The plants use the 
nutrition in the water (from the duck feces), 
simultaneously cleaning it, while the ducks 
swim, aerate, and fertilize the plants with 
their waste that is deposited in the water. 
All of the plants grown in the system are 
used to feed hogs; they are not appropriate 
for human consumption. We include kang 
kong (morning glory), water cress, azolla, 
and duckweed in our duckponic system. 

Conclusion

Many poultry-raising options and feed 
sources exist in Southeast Asia. Thank-
fully, the costs of poultry production can be 
reduced by using a variety of alternative 
feed sources, many of which can be created 
on-farm or locally. Properly-fed, chickens, 
ducks, and turkeys are an important source 
of fat-soluble vitamins, protein, fats, and 
minerals for the human diet. At the Aloha 
House, we have had very good success 
with our natural flock management, which 
includes greens, scratch, rationed feeds, 
and free-choice calcium for poultry. We 
also provide access to pasture and plenty 
of sunshine. Together, these strategies will 
ensure profitable and high-quality produc-
tion for your family and customers.

(top to bottom) Figure 9: Preparing and feeding 
Aloha House birds “chicken salad”. Figure 10: 
Chickens and Muscovy ducks graze together at 
Aloha House. Figure 11: Aloha House’s “Duck-
ponic” system.
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The Seed Garden: The 
Art and Practice of 
Seed Saving, Edited by 
Lee Buttala & Shanyn 

Siegel. ISBN: 978-0-
9884749-1-8, Published in 2015 by 
Chelsea Green Publishers.

Since this book is about seed saving, we 
should start by asking, “Why should we save 
seeds?” Seed saving advocates have been 
fighting hard to stem the loss of non-hy-
brid varieties of vegetables and grains. In 
some cases these plants are on the verge 
of disappearing. We don’t want to lose plant 
species because we didn’t save their seeds. 
But secondly, if we don’t save seeds, then 
we need to constantly buy new seeds. This 
costs extra money and causes us to be 
dependent on seed companies each year. 
Thirdly, farmers and gardeners have histor-
ically saved seeds from cherished varieties 
of heirloom plants, such as tomatoes. Each 
of these cultivars has a unique set of genes 
and was selected for traits ranging from fruit 
color to taste to disease resistance to cold 
hardiness. By learning how to manage the 
pollination of these varieties, seed savers 
have been able to maintain, improve, and 
breed for desired characteristics from one 
generation to the next. Fourthly, as we 
save seeds, we can pass along seeds as 
a sign of friendship and connection. Most 
seed savers still collect extra seeds to pass 
along to friends, family and other interested 
gardeners.

There are two main sections in this book. 
Section one is the art and practice of seed 
saving and section two contains crop 
profiles on 75 different crop species. 

Section one is divided as follows: the 
botany of seed saving; setting seed: mating 
systems and pollination methods; staying 
true: seed saving and variety maintenance; 
cultivating for seed; harvesting and cleaning 
seeds; seed quality and storage; and plan-
ning the seed garden. 

Plant species is the most elemental unit 
of taxonomic classification. Species are 
a group of organisms that are able to 
interbreed and produce fertile offspring. 
Species are classified together within a 
genus. Genera (the plural of genus) that are 
closely related are classified into a family. 
Within many species exist cultivated vari-
eties (also called cultivars). For example, 
‘White Icicle’ radishes have 3- to 4-inch-

long, slender cylindrical white roots and are 
typically ready for eating 27-35 days after 
sowing, while ‘Cherry Belle’ radishes have 
spherical red roots that are usually about 
1 inch in diameter and can be harvested 
for eating in approximately 22 days. These 
two radish cultivars differ in certain physical 
characteristics but they still belong to the 
same species.

The methods of seed saving depend on the 
type of fruit from which the seed is taken. 
Simple fruits are divided into two categories 
based on their physical characteristics at 
maturity: fleshy and dry. Also dry fruits can 
be further divided into dehiscent and inde-
hiscent. Dehiscent fruits, such as the fruit 
of a lima bean, split open and release the 
seeds within. This method of seed dispersal 
is referred to as shattering. Indehiscent dry 
fruits do not split open at maturity; their 
seeds remain within the fruits during seed 
dispersal.

A seed’s outermost layer is a protective 
covering called the seed coat. The qualities 
of a species’ seed coat can help determine 
how to dry, clean, and store seeds, as well 
as how to induce germination. 

The subject of pollination is important to 
seed savers because without successful 
pollination and subsequent fertilization, 
plants will not set seeds. Plants can repro-
duce by mating with themselves or by 
mating with other individuals. Self-pollina-
tion refers to the transfer of pollen from an 
anther to the stigma within one flower (auto-
gamy) or between different flowers on the 
same plant. Cross-pollination occurs when 
pollen from one plant is transferred to a 
stigma of a flower on a different plant. Plants 
are often classified as either self-pollinating 
(selfers) or cross-pollinating (outcrossers).  
Plant species that cross-pollinate have an 
increased likelihood over selfers that at 
least a few individuals within a population 
will have the right combination of alleles to 
withstand new environmental challenges.  
Plants can also be pollinated by insects. 
Within the topic of insect pollination, the 
authors discussed different types of insect 
pollinators such as european honey bees, 
bumble bees, sweat bees, squash bees, 
leaf cutter bees, long-horned bees, wasps, 
hover flies, tachinid flies, and blue bottle 
flies. 

Many open pollinated vegetable varieties 
grown today have resulted from centuries 

of selection. When saving seeds from these 
varieties, a seed saver must employ three 
key aspects of variety maintenance: isola-
tion, population size management, and 
selection.

First, isolation prevents plants from 
unwanted cross-pollination and begins with 
an understanding of the distance required 
to limit or eliminate chances of cross-polli-
nation. Second, genetic diversity of a variety 
is more likely to be retained when seeds 
are collected from a large population size 
of plants within that variety. Third, selection 
is a process that involves collecting seeds 
from plants that conform to the traits of a 
variety in an effort to protect that variety’s 
integrity or to improve its performance. The 
selection process can include removing 
off-type plants from the population, before 
seeds are set.

Annuals (plants that complete their full life 
cycle in one growing season) are often 
considered good starter crops for beginning 
seed savers because bienneals require 
a period of exposure to the cold (called 
vernalization) in order to flower, fruit, and 
set seed. 

The timing of the harvest is also important. 
Harvesting too late may result in lower-
quality seeds because leaving mature 
seeds on the plant for too long can promote 
disease and negatively impact seed health 
and storage life. Within fleshy-fruited 
species, fruits left on the plants past botan-
ical maturity would begin to decompose, 
which would impact seed quality. But 
harvesting too early (before the majority of 
the fruits on the plant have reached botan-
ical maturity) would cause the resulting 
harvest to contain a large share of imma-
ture seeds that would not germinate. For 
these reasons, one should aim to do a 
once-over harvest when two-thirds of the 
fruits in a planting are ripe. A general rule 
of thumb for seed saving is to harvest fruits 
and seeds as they reach their desired stage 
of ripeness. 

The rest of the book discussed harvesting 
and cleaning seeds of dry-fruited crops, 
harvesting and cleaning seeds of fleshy-
fruited crops, how to use seed screens, 
how to winnow seeds, various methods of 
drying and storing seeds, and how to plan 
the seed garden.

I recommend this book to both beginning 
seed savers and experienced seed savers 
because this book contains information 
which may be new to even experienced 
seed savers.

Book Review: The Seed Garden
Review by Craig Soderberg
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Upcoming: ECHO Asia Coffee Processing Camp 

Upcoming: Northwest Myanmar 
Agriculture and Community Development Workshop
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Opportunity from the Network: 
Mindful Markets Social Enterprise Course

Mark Your Calendars & Seeking Input! 
The 6th Biennial ECHO Asia Agriculture and Community Development Conference will take place on 
October 3-6, 2017, in Chiang Mai, Thailand! Come join us for 3-days of plenary speakers, workshops, a 
poster session, and a seed exchange followed by a 1-day site visit at our 6th Biennial ECHO Asia Agricul-
ture and Community Development Conference!

In order for our biennial conferences to be a success, we need your help! If you have a plenary speaker 
with experience and relevance or topic of relevance that you would like to recommend we cover, please 
contact echoasia@echonet.org. Also, please let us know if you would like to provide an afternoon work-
shop presentation.

6th Biennial ECHO Asia Agriculture &  
Community Development Conference

http://www.schoolforwellbeing.org/content%3Fid%3D127
mailto:echoasia%40echonet.org?subject=
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We are delighted that you receive and read 
our ECHO Asia Notes. We hope that the 
information contained here within is useful 
to you and most importantly, useful to those 
whom you serve. I wanted to highlight a few 
things that you may find add value to your 
free membership to ECHOcommunity.org 
and can help you be more effective. 

1. Please do remember that a “Develop-
ment Worker” membership entitles you 
to 10 free trial packets of seed per year, 
so be sure to take advantage of this and 
visit the ECHO Asia Seed Bank online 
today! If you would like more seed 
packets or larger quantities of some 
seeds (especially green manure/cover 
crops), we do have additional seed 
packets and bulk seeds for sale, and our 
seed bank catalog is available online. 

2. Please also know that besides being 
written in English, our ECHO Asia 
Notes are translated and available for 
free download on ECHOcommunity.org 
in Thai, Khmer, Burmese, Mandarin, 

Bahasa Indonesia, and Vietnamese 
languages. 

3. Don’t forget that we have a special place 
in the Asia section of ECHOcommunity.
org for additional technical resources, 
free book downloads, and presentations 
from past ECHO Asia events and work-
shops. 

4. If you have never joined us for an event, 
please consider doing so- there is an 
upcoming Coffee Processing Camp, 
Northwest Myanmar Agriculture & 
Community Development Workshop, 
and other upcoming events will be 
posted to ECHOcommunity soon. 

In addition to using our information, we 
strongly encourage you to provide feed-
back to us in order to better know how 
to serve you and to help us to refine our 
resources and delivery. In the future, we 
hope to have an automated feedback 
system, seed evaluation system, and better 
monitoring and evaluation so that we can 

better equip workers. We encourage you 
to share success stories, lessons learned, 
insights, Facebook posts, etc. with us to 
keep us abreast about what you are trying 
and what is working in your context. Addi-
tionally, if you have any ideas or would like 
to write an article for an upcoming ECHO 
Asia Note, we invite you to do so! You can 
always contact us at echoasia@echonet.
org. Thank you for reading, and please do 
stay in touch!

Best regards, 

Abram J. Bicksler, Ph.D.     
Director, ECHO Asia Impact Center

Call for Articles and Insights

http://www.echocommunity.org/en/pages/echo_asia_seedbank_info
https://c.ymcdn.com/sites/echocommunity.site-ym.com/resource/collection/6DC6391C-3CD1-4F29-A460-02C079348514/2015_ECHO_Asia_Seed_Catalog.pdf
http://tinyurl.com/herbvvg
http://tinyurl.com/herbvvg
http://tinyurl.com/herbvvg
http://tinyurl.com/gpl8ezd
http://tinyurl.com/gpl8ezd
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http://www.echocommunity.org/en/pages/event_resources_asia
http://www.echocommunity.org/en/pages/event_resources_asia
http://www.echocommunity.org/en/pages/event_resources_asia
https://www.echocommunity.org/en/resources/88a36102-a7db-4031-8ae8-5918fb1086d2
http://www.echocommunity.org/events/region/Asia
http://www.echocommunity.org/events/region/Asia
mailto:echoasia%40echonet.org?subject=
mailto:echoasia%40echonet.org?subject=
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