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[Editor’s Note: This step-by-step guide follows the BSF production system 
of the ECHO Asia Small Farm Resource Center in Chiang Mai, Thailand. 
This is only one example of a functional system and should be adapted 
according to local context and availability of inputs. This article aims to 
elaborate on a ‘scaled-up’ system, adding to the wide variety of materials 
written about backyard and household BSF production.]

Introduction to Black Soldier Fly Production

Critical to the success of a small-scale farm is its ability to turn on-farm 
waste into alternative value-added products. By integrating the Black 

Soldier Fly (Hermetia illucens) on the farm, small-scale enterprises can 
do just that. Taking common waste products such as food scraps and 
manure, the Black Soldier Fly (BSF) can be used to efficiently convert 
raw waste materials into high-protein feed sources for livestock, while 
simultaneously producing a by-product suited for amending soils. 

The production of BSF larvae also has particular potential for areas 
in which feed protein sources are difficult to come by. In remote 
mountainous regions for example, the production of pigs, poultry, and 
fish are often limited by the availability of affordable protein inputs such 
as fishmeal and/or soy meal. Black Soldier Fly larvae production may be 

suited as an affordable alternative. While, humans can safely 
consume BSF larvae as well, the focus of this article will target 
production of feed sources for livestock. 

There are many potential advantages to producing BSF and 
few drawbacks. Of particular note, BSF are extremely efficient 
converters of waste, can be produced quickly, and require a 
comparatively small footprint to other livestock or agricultural 
enterprises. It is also important to note that the Black Soldier 
Fly is not considered a pest, a common misconception. The 
BSF is not a known vector of disease, nor does it bite or sting.

Establishing 
a Scaled-Up 

Black Soldier 
Fly System

by Sombat Chalermliamthong1 
and Patrick Trail1

1ECHO Asia Impact Center
Chiang Mai, Thailand

Production of BSF Larvae

Advantages

Waste can be converted efficiently into a useful, high-protein feed 
source

BSF larvae are packed full of energy

Low overall production costs

Larvae can deactivate pathogens in waste materials

Not considered as a pest to humans, nor as a vector of disease

By-products (or casts) can be used as valuable soil amendments

BSF have a short life cycle and be produced quickly

Disadvantages

Potential for foul smells

Pest pressure (birds and rats)

Figure 1. Author displays healthy Black Soldier 
Fly larvae to workshop participants at the ECHO 
Asia Small Farm Resource Center.

https://www.echocommunity.org/en/resources/5b95dd0d-493b-4de9-b0b9-919418dd9f26
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Nutritional Value of BSF Larvae
The larvae of the BSF are packed full of nutrients, 
both in quantity and quality. In addition to their 
high percentage levels of protein and fat content, 
larvae offer a complete nutritional make-up, 
including micronutrients, chitins, amino acids, 
and vitamins. Figure 2 below offers a snapshot of 
the nutritional make-up of the BSF larvae. For further details 
and break down of individual nutritional components of BSF 
larvae, see summary article by Barragan-Fonseca et al., 2017. 

A Step-By Step Guide to Scaled-Up BSF Production
This photo guide tracks the current Black Soldier Fly production system of the ECHO Asia Small Farm Resource 
Center, located outside of Chiang Mai, Thailand. This particular system aims to produce a steady flow of BSF 
larvae for feed of chickens and fish on the farm, but should not be considered large-scale or industrial by any 
means. Many resources currently exist online for the set-up and maintenance of small backyard BSF systems, 
such as those produced in buckets, bins, and barrels, but this system aims to produce larger quantities of 
larvae at various stages of production and life cycle. At the time of writing, this system consistently produces 
larvae in the range of 10 kilograms per week. 

Step 1. Getting Started
As noted earlier in the article, the Hermetia illucens (Figure 3) 
can be found in most parts of the world, having adapted itself 
from its native region of the Americas into a now commonly 
seen insect species. To start a BSF production system, flies 
can either be captured from the wild or purchased from a 
local source.    This article assumes the latter, that the reader is 
starting with eggs, larvae, or adult flies already in hand.

Step 2. Establishing a Mating Enclosure
The establishment of a mating enclosure is critical to the 
production of eggs, the primary step in producing BSF 
larvae. Such enclosures depend on the targeted scale of the 
enterprise, with many options and adaptations available. 
Mating enclosures can range from large screened-in rooms 
such as the above example from the ECHO Asia Farm, or 
smaller systems that utilize mosquito nets or even mesh 
laundry baskets. No matter the scale or design, it is necessary 
that the mating enclosure maintain adequate moisture and 
temperature. It is also critical that these enclosures remain 
sealed environments, both to keep the BSF in, and pests such 
as bird and rats out. 

Within this enclosure a few provisions should be made for 
the adult flies, including a water source, some vegetation and 
surface on which to hide and mate, and a ‘dark room’ inside 
of which females will lay their eggs. At his stage in their life 
cycle, neither the pupae nor the mature adults will eat any 
food, therefore only a small food source is provided for the 
purposes of enticing the females to lay their eggs. 

1

Figure 3. Close up of an adult Black Soldier Fly 
(Hermetia illucens).

Figure 2. Nutritional break down of [dehydrated] Black Soldier Fly 
(Hermetia illucens) larvae. Source: Feedipedia, 2021. 

Figure 4. The screened-in BSF mating enclosure, 
including a dark room and overhead sprinklers 
for moisture control. Here adult flies mate and 
females will lay their eggs.

https://avingstan.com/wordpress/wp-content/uploads/2019/08/Barragan-Fonseca-et-al-2017-Nutritional-value.pdf
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Step 3. Collecting Eggs
In order to collect the eggs of the adult female BSF, provisions 
must be made within the mating enclosure. At the ECHO Asia 
Farm we have discovered that small blocks of wood work 
well, providing both an inviting egg-laying environment for 
the female flies and a convenient mode of egg collection for 
staff. It is common practice to use small pieces of cardboard 
as egg laying material (Wong, 2020), however we prefer 
the aforementioned method as it is more convenient for the 
collection of eggs and tends to result in higher quantities of 
eggs. At this stage it is important to note that BSF do not lay 
their eggs directly on (or in) a food source, but rather nearby 
to one. Therefore, laying blocks should be situated nearby a 
food source, as depicted in Figure 5. 

In order to collect eggs, blocks should be removed, 
separated, and carefully scraped off. It is important to note 
at this stage that eggs can be of different ages if the blocks 
are not removed each day. By having eggs of different ages, 
the larvae will hatch and grow at different stages, requiring 
additional sorting and separating at maturity. Ideally, when 
producing larger batches of BSF, it is better to have larvae 
at uniform age and maturity. Typically, a mature female will 
produce anywhere from three to four hundred eggs in her 
lifetime.

Step 4. Transitioning from Eggs to Larvae
Once eggs have been collected, they can be transferred to a 
food source where they will hatch and crawl their way to the 
nearby feedstock provided. Eggs will typically hatch within 
4 days of being laid. At this stage, when larvae remain small, 
plastic trays can be used to hold small quantities of feed/
waste and larvae. Mesh screen is used to keep the eggs from 
directly contacting the food source. 

ECHO Asia now produces enough 
BSF eggs, larvae and flies to provide this 
resource to you! If you are interested to 
source from us, please contact us.

1

1

Figure 5. Inside the breeding enclosure, wooden 
blocks with small crevices are provided for the 
female BSF to lay their eggs. Blocks are placed 
above a food source, but not directly in contact 
with the food source.

Figure 7. Collected eggs can be gently placed 
on top of the food source. Eggs are laid on 
screen mesh to avoid direct contact with the 
moist food. Once eggs hatch, they will quickly 
find their way to the food source. 

Figure 6. Once the eggs have been laid, the 
wooden blocks can be removed and taken apart 
for easier access to the eggs. Toothpicks are 
used to separate blocks to provide small gaps in 
which females may deposit their eggs. 
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Step 5. Selecting Appropriate Feedstock
One of the great benefits of the Black Soldier Fly is its ability 
to consume a wide array of different products, consuming 
market waste (fruit & vegetable), manure, table scraps, bone 
meal, and most other products. This article will not provide 
a prescriptive list of feed sources, but rather encourages the 
producer to identify the so-called ‘waste’ resources available 
to him/her. Ideally, low-cost, or even free, waste by-products 
should be targeted, including market waste, cafeteria food 
scraps, rice bran, brewer’s spent grains, soy cake, etc…

In order to ensure a balanced, or ‘complete’ feed source, it is 
recommended to mix a number of various waste resources 
together. This helps ‘bulk up’ the feedstock to ensure higher 
yields of larvae produced, but is not necessary.

Step 6. Stepping Up Production
As larvae hatch and feed, they will need to be ‘stepped up’ 
into larger containers or bays for adequate production. During 
this step, additional feedstock is provided and larvae are left 
to eat.

It is critical to control moisture to avoid 
foul smells and rotting feed material. Piles 
of feed or waste should never be allowed 
to go anaerobic. Trays or bays should have 
a way to drain off moisture to avoid any 
standing liquid. On the ECHO Asia Farm, 
we use a dry material such as rice bran or 
rice powder to rapidly absorb moisture 
when needed.

2

2

Figure 8. Many food source options exist for 
the production of BSF larvae, such as pineapple 
waste byproducts collected from the market, as 
seen here. 

Figure 9. To ensure that BSF larvae grow strong 
and healthy, it is possible to mix higher quality 
waste byproducts such as rice bran and soy meal, 
with lower quality waste byproducts. 

Figure 10. A scaled-up Black Soldier Fly system 
at a local farm in northern Thailand. This farm 
uses individual bays with different waste sources 
to grow BSF larvae at various stages of their life 
cycles. 
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Step 7. Knowing When to Harvest Larvae

Within the next 13 to 18 days larvae will feed 
voraciously, eating as much as twice their own 
body weight each day. It is critical during this time 
to identify the desired stage at which to harvest 
the larvae. At the end of the larval stage, before 
reaching the pre-pupae stage (Figure 11), larvae 
will reach their maximum nutrional capacity as 
a feed resource (Barragan-Fonseca et al., 2017). 
If harvested too late the producer runs the risk 
of lower feed quality, whicle harvesing too early 
might mean missing out on additional weight and 
size, and therefore potentially higher yields.

It is important to note that the decision to harvest 
larvae at this stage, before reaching maturity, will 
likely require some form of sorting or sizing, or 
separation of larvae from their feed material. This 
can be a laborious task and it is recommended 
that screens of various sizes be used in this 
process. Mechanized shakers do exist and can be 
repurposed for this purpose, or it can be done 
manually. 

Step 8. Sorting and Sizing
In order to produce larvae at their peak nutritional stage they 
must be ‘harvested’ from their feed material. This involves 
some level of sorting and screening to isolate the larvae. This 
can be done with various sizes of screens and is made easier 
by transferring larvae to a finer feed source at the end of their 
production, allowing for easier separation. This can be done 
by hand or through investment in mechanized shakers, similar 
to technologies used in vermicast systems. For larvae that are 
fed directly, it may not be necessary to clean them completely.

Step 9. The Final Product
These larvae are at their final and most nutritionally rich stage, 
before turning into pupae, at which time their nutritional value 
will begin to decline. 

Figure 11. The life cycle of the Black Soldier Fly (Hermetia 
illucens), lasting approximately 45 days in its entirety. 
Before reaching the pre-pupal stage, BSF larvae are at their 
maximum nutritional quality as a feed resource.  
Source: Nutrinews 2020.

Figure 12. Sorting and sizing BSF larvae.

Figure 13. The final product! 
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Step 10. Raising Pupae for Reproduction  
Purposes  
Many BSF systems take advantage of the ‘self-
harvesting’ nature of the BSF pupae. At this stage 
in its life, a BSF pupae will migrate from its food 
source in search of a dark quiet place to transform 
into a mature fly. As seen in the example above 
(Figure 14), many set-ups have been designed to 
funnel the crawling pupae out of the food source 
and into a bucket or other catchment arrangement. 
This is an extremely convenient phenomenon, but 
as noted earlier, only happens at the pupal stage 
when the BSF has already passed its prime as a 
feed source. 

At the ECHO Asia Farm we have found that the 
‘self-harvesting’ system works very well for  
[re]supplying the mating enclosure. If checked 
regularly it can be convenient and is capable 
of providing a steady supply of pupae for 
reproduction purposes. 

Production Challenges to Consider
Pests
Pests such as birds, rats, and other critters should be considered before 
establishing a BSF system of any scale. Closed systems are necessary 
to keep flies in and unwanted pests out. Unfortunately, this necessary 
process of installing screens and nets can become expensive, and adds 
significantly to a producer’s bottom line. 

Foul Smells
As previously mentioned, it is critical to the success of any BSF system 
to control moisture properly. Many food wastes, such as fruit scraps, 
contain high moisture contents and can lead to systems that become 
anaerobic. Preventing this from happening is not only crucial to the 
success of the overall system, but also to overall smell and subsequent 
perception of neighbors and clients. As previously mentioned, it 
is recommended to install drainage options and to keep on hand 
substances such as rice bran and rice flour that can be added to rapidly 
absorb moisture. 

On-Farm Uses of Black Soldier Fly Products
Livestock Feeds
While it is possible to produce BSF larvae for human consumption, the 
primary impetus for producers remains as a source for livestock feed, 
particularly fish and poultry. Larvae can be fed directly, or they can be 
integrated into an existing feed ration. Staff on the ECHO Asia Farm 
are currently experimenting with commercial fish and chicken feeds 
supplemented with various rates of BSF larvae (Figure 15). To use larvae 
practically and regularly, they can be fed fresh, whole, dried, ground, 
or frozen depending on the context and equipment available to the 
producer. 

Figure 14. A BSF larvae ‘self-harvesting’ bay. When pupae 
have reached the end of their pupal cycle, they will crawl 
away from their food source and will fall into the troughs 
where they can be collected.

Figure 15. Comparison of 
commercial chicken feed 
supplemented with various rates 
of BSF larvae at the ECHO Asia 
Farm. In this case, larvae are 
being integrated whole.
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Soil Amendment
In addition to the larvae produced, BSF also leaves behind 
a valuable manure similar to vermicasts. These ‘casts’ 
or ‘frass’ can be applied to soil as a rich amendment, 
providing additional value to an overall production system. 
In commercial enterprises this by-product is often bagged 
and sold as a separate product, another income generating 
component the small and medium producer might consider. 
At a minimum, this product can be reintegrated onto the farm 
in vegetable beds, nursery potting mixes, etc… 

Lastly, there also comes with the production of BSF a liquid 
product that can be collected and used to amend soils. This 
liquid can be collected during the feeding process when 
larvae are voraciously consuming waste products such as food 
scraps, manure, and other feedstock materials. 

Conclusions
BSF production may or may not be beneficial on every farm or every 
context. Critical to any success will be the identification of an affordable, 
preferably free waste resource to serve as feedstock for the production 
of BSF. In many cases, BSF have been identified as an economical 
solution to the management of existing farm waste, such as manure and 
other un-used by-products.   
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[Editor’s Note: There are many biochar burner designs currently in 
existence, intended for various scales and end uses in mind. This 
particular design has become a favorite of the ECHO Asia farm staff, for 
its ability to produce larger quantities of pyrolyzed material and wood 
vinegar at the same time. This design was innovated by a local Thai 
partner and credit should be given accordingly. Thank you Mr. Arun 
Waikham for allowing us to share your design with the ECHO network.]

What is Biochar?

Biochar is a form of charcoal made from a variety of organic materials 
that have undergone a process of pyrolysis, i.e. a high-heat, low-

oxygen environment. This simple, but unique process, allows for the 
retention and preservation of the carbon typically lost in the burning 
(combustion) process. During the process of combustion (a normal fire), 
carbon comes into contact with oxygen and is lost to the atmosphere 
through carbon dioxide (CO²) in smoke. This distinction in processes is 
critical and can be leveraged on the small-scale 
farm to provide valuable carbon-based materials 
used for amending soils, filtering water, and 
even running combustion engines. 

By definition ‘biochar’ can only be called by 
that name once charcoal is mixed or ‘charged’ 
with a biological material such as compost, 
fertilizer, manure, or urine. This combination of 
materials forms the basis for the word ‘biochar’. 
On its own, charcoal has relatively limited use 
and value. However, when combined with any 
of the aforementioned materials, [bio]char can 
become a valued soil amendment and fertilizer.

An Innovative 
‘Do-All’  
Biochar Burner 
Design
by Boonsong Thansrithong1 and 
Patrick Trail1

1ECHO Asia Impact Center
Chiang Mai, Thailand

Key Terms
Combustion: Another word for burning. A reaction when fuel is 
heated and it reacts with oxygen.

Pyrolysis: A process of thermal decomposition (burning) in the 
absence of oxygen.

Organic Material: Any carbon-containing material, e.g. sticks, 
bamboo, rice hulls, dried manure, etc…

Wood Vinegar: Also known as ‘liquid smoke’, this byproduct 
of pyrolysis can be used as natural pesticide or plant growth 
regulator.

Figure 1. Production of high quality charcoal and raw wood vinegar after a single burn with the ‘do-all’ biochar burner. 
Photo taken at the ECHO Asia Small Farm Resource Center, Chiang Mai, Thailand. 

https://www.echocommunity.org/en/resources/5b95dd0d-493b-4de9-b0b9-919418dd9f26
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A high quality charcoal retains its original carbon structure, making it 
highly porous, electrically charged, with large surface area. In this form, 
charcoal can act as a sponge and can be used to hold nutrients, water, 
and especially biological life such as microorganisms (Read: ‘Biochar 
– an Organic House for Soil Microbes’). When ‘charged’ as previously 
described, carbon can be used to hold onto and retain these vital 
elements, making it a beneficial substrate for garden beds, plant-potting 
mixes, and other types of soil improvement. Biochar is also useful in 
acidity control of soils. With a high pH, biochar has the ability to increase 
pH over time when applied to acidic soils, of which the tropics have 
many. 

What is Wood Vinegar?
Wood vinegar, also known as ‘liquid smoke’ or ‘wood acid’ 
is a by-product of the pyrolysis of carbon-based materials. 
Known chemically as pyroligneous acid, it contains acetone, 
acetic acid, and methanol, but is made up primarily (90%) of 
water. Of its many potential uses, wood vinegar is primarily 
used as a natural pesticide and as plant growth regulator. It 
is important to note that wood vinegar must be diluted with 
water before application to plants (Burnette, 2010).

In order to refine wood vinegar for use, the brown condensed 
liquid collected during charcoal production is left sealed 
in a barrel for two to four months, during which time the 
components will settle into four distinct layers. The first and 
second layers at the bottom of the container will be black, 
containing wood tar and tar pitch. The third layer (located 
beneath the top strata of liquid) is the usable portion of wood 
vinegar. This component will be light yellow to reddish brown. 
The fourth (top) layer is classified as light oil and will have a 
skim of wood tar at the top (Burnette, 2010). 

Other On-Farm Uses of Charcoal
Water Filtration
When high quality charcoal is created (activated charcoal), it 
is suitable for water filtration systems, and is one of the key 
components in the commonly used bio-sand water filter. This 
highly porous form of charcoal has the ability to soak up and 
attract various harmful chemicals and compounds in water. 

Livestock Feed Supplement
Similar to the filtration uses in water, activated charcoal can also be used 
as a medicinal supplement in livestock feed, both for its ability to soak of 
harmful compounds, and to neutralize acids with its low pH properties.

Growing Media for Nursery Plants
See ECHO Technical Note #97 ‘Small-scale Nursery management’ for 
ways to incorporate biochar. 

Figure 2. Producing wood vinegar, a by-product 
of pyrolysis. Also known as ‘liquid smoke’, wood 
vinegar is produced by condensing smoke 
created during charcoal prodution.

https://www.echocommunity.org/en/resources/070b6c33-4118-43c2-a26c-af58c60fe51a
https://www.echocommunity.org/en/resources/01ccd8a8-aa01-44c0-bd61-d62d8206eb26
https://www.echocommunity.org/en/resources/01ccd8a8-aa01-44c0-bd61-d62d8206eb26
https://www.echocommunity.org/en/resources/f18a5550-662c-4838-86b4-a1b8a2b2347f
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The Wider Implications of Biochar Production
Biochar production on this scale offers a small, but critical opportunity 
to address the wider climate related challenges faced globally. This 
process offers an opportunity for carbon sequestration, the ability to 
capture and store carbon that would have otherwise been lost to the 
atmosphere through smoke. In addition to the benefits of using biochar 
to improve soils, it is also an alternative to burning of crop residues 
and waste, and subsequent loss of carbon to the atmosphere. This is 
especially critical in parts of the world where crop residue burning is 
common and leads to poor air quality. 

Design Specifications
The following designs refer to a multi-use 
aluminum kiln capable of efficiently producing 
quality charcoal and wood vinegar. This particular 
design is unique in that it limits contact of organic 
material with oxygen and direct flame, and features 
an attached condensation chamber whereby wood 
vinegar is collected from smoke. Many other kiln 
designs exist, including the more common, but 
rudimentary 200-L Barrel Kiln (Burnette, 2013). 

Note that the primary heat source is 
separate from this design. This particular 
kiln has been designed to sit on top of 
a fire, or heat source, and avoids any 
direct contact between the flame and 
the carbon material inside (refer back to 
Figure 1). 

1

1

Figure 3. Overall sketch-up of the ‘do-all’ biochar burner.  
In this design smoke is diverted through a condenser 
(attached to a hose to cycle cool running water) for the 
production of wood vinegar and back into the main chamber 
where it is ‘re-burned’. 

Figure 4. Standing 90cm tall and 59cm in diameter, this design includes an inner chimney, whereby smoke is pulled out 
and through a condenser, and is then redirected back into the top of the chamber for a secondary burn.  

https://www.echocommunity.org/en/resources/069529b4-0ce4-475c-99b8-326957e3afa7
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Figure 5. Inside view of the ‘do-all’ biochar 
burner. Fuel (any carbon- based material) is 
placed in and around the chimney and sealed up 
entirely to avoid contact with flame and oxygen. 

Figure 6. Design specifications of inside chimney. 

Figure 7. Design specifications of side-mounted 
condensation chamber (17cm diameter). Designed for 
the attachment of a water hose, for the cycling of cool 
water through the chamber. At the bottom of the chamber, 
condensed wood vinegar will collect and subsequently exit 
through the overflow valve for collection. 
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Biochar Yield 
This kiln design is about 250 L in volume. When loaded with small pieces 
of wood (used chopsticks from the local market), we found the kiln to 
hold about 35 kg of dry material. After pyrolyzing for approximately 4 
hours, the output was roughly 10kg of finished biochar and 10 L of raw 
wood vinegar. 

Conclusions
Biochar differs from charcoal primarily by its end use, typically as a soil 
amendment and a ‘carbon-neutral’ material. As such, it is important to 
reiterate that biochar in this form is most effectively leveraged through 
on-farm waste materials. Feedstock (carbon materials) produced for the 
sole purpose of biochar production will miss the mark in terms of carbon 
sequestration. It is recommended that on-farm waste products and other 
by-products be used for the purpose of biochar creation. 
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https://www.echocommunity.org/en/resources/069529b4-0ce4-475c-99b8-326957e3afa7
https://www.echocommunity.org/en/resources/f18a5550-662c-4838-86b4-a1b8a2b2347f
https://www.echocommunity.org/en/resources/070b6c33-4118-43c2-a26c-af58c60fe51a
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ECHO’s greatest strength lies within its vast network of experienced 
agricultural and community development practitioners working 
around the world. Now you can tap directly into this network through 
ECHOcommunity Conversations to ask questions, seek advice, and learn 
from those that are working on the ground in similar contexts. And it’s 
free!

Join the conversation!

• Tap into a network of ~20,000 development workers globally

• Find practical solutions for farm-scale and community-scale 
challenges

• Offer your insights and experience so that others may learn

• Share your innovative ideas and solutions

• Connect with others to locate resources, encourage each other, and 
work together

To join the conversation simply log on to ECHOcommunity 
Conversations. To make posts or comments, simply sign up as a member 
of ECHOcommunity. It’s easy and free!

ECHOcommunity 
Conversations: 

Find Practical 
Answers from a 
Global Network 

of Agriculturalists

https://conversations.echocommunity.org/
https://conversations.echocommunity.org/
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Upcoming Events

conference.echocommunity.org

https://www.echocommunity.org/en/resources/0cf8082f-b553-458a-8606-d3d2adb56fff
https://conference.echocommunity.org/
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...Click the links below to read  
other recent Asia Note Articles

ASIA NOTE #46
African Swine Fever Virus:  
Overview and Prevention on the Small Farm

Small Farm Biosecurity Plan for the Prevention of  
African Swine Fever

I Suspect ASFV On My Farm   
What Steps Should I Take?

ASIA NOTE #45
Stingless Beekeeping (Meliponiculture) on Java

Production of Vegetable Fern (Diplazium esculentum Reytz.) Under 
Varying Levels of Shade

ASIA NOTE #44
The Martinez Airlift Pump: Lifting Water with Air

Do All parts of the Chaya Plant Contain Cyanide?

Cyantesmo Paper for Detecting Cyanide

ASIA NOTE #43
Mycorrhizal Fungi - Our Tiny Underground Allies

Tomato Grafting in Southeast Asia: A Useful Technique for Rainy 
Season Production

In Case You Missed it... 

https://www.echocommunity.org/resources/22fd39ed-9ab9-48c3-a263-298cc470fcaa
https://www.echocommunity.org/resources/22fd39ed-9ab9-48c3-a263-298cc470fcaa
https://www.echocommunity.org/resources/0b8ae013-5882-4bf3-91f8-a96d24bcaa80
https://www.echocommunity.org/en/resources/c42e3dad-2ab9-4eb8-b9e8-c7b5b397cdb7
https://www.echocommunity.org/en/resources/1d1ccdc9-9d40-4d0e-bebc-42df97e4b214
https://www.echocommunity.org/en/resources/390f2f8b-9835-444e-bfed-6f96abe3b9ec
https://www.echocommunity.org/resources/4e126d05-248b-42ce-aac9-ee4f7aaf2297
https://www.echocommunity.org/resources/b7d62798-c680-44fb-8afa-170d71364ce4
https://www.echocommunity.org/en/resources/2494c049-7310-4773-ad49-fe2699331125
https://www.echocommunity.org/en/resources/315f5877-2e88-4a8a-869f-8d50ce20891f
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...and Contribute!

Ways to Stay Connected... 

Additionally, if you have any ideas or would like to write an article for 
an upcoming ECHO Asia Note, we invite you to do so! Thank you for 
reading, and please do stay in touch!

Email us at echoasia@echocommunity.org!

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.

If you have never joined us for an event, please consider doing so- when 
we have events, we would love for you to join! Please go to the events 
page of ECHOcommunity.org to learn more.

Please also know that besides being written in English, our ECHO 
Asia Notes are translated and available for free download in Thai, 
Khmer, Burmese, Mandarin, Bahasa Indonesia, Vietnamese, and Hindi 
languages.

Please do remember that a “Development Worker” membership entitles 
you to 10 free trial packets of seed per year! 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.

https://www.echocommunity.org/en/pages/echo_asia_seedbank_info
https://www.echocommunity.org/resources/04fe0d6a-97c7-4ded-9468-705726e8ead7
https://www.echocommunity.org/events
https://www.facebook.com/echoasia

