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Stingless Beekeeping
(Meliponiculture) on Java

[Editor’s Note: Benjamin Fisher is a development worker formerly stationed in Central Java, Indonesia.
In finding a desire to learn more about this specific topic Ben discovered a vacuum for a general guide
to stingless beekeeping, particularly in his context. The following resource is an effort on his part to
consolidate information on stingless beekeeping in a palatable, readable format for those in Southeast Asia—and most specifically for those on the island of Java. The compiled information seeks to
create an overview and introduction—not an extensive reference guide. Sources for further reading
have been included on the final page]
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Figure 1: Hive entrance of a Stingless bee colony. Photo credit: Chris Kirby-Lambert @ Flickr.

Introduction
Stingless Beekeeping, or Meliponiculture,
is the keeping of bees from the tribe Meliponini. Stingless bees comprise hundreds
of species with there being a possible 89
confirmed species in Subtropical/Tropical Asia
and Australia alone (Rasmussen, 2008); and,
while many are able to produce honey, they
are a completely different Tribe of species
from domesticated honey bees (Apis mellifera
and Apis cerana indica). While stingless bees
do still have stingers, they are small and
underdeveloped, rendering them unable to
sting a person—which is how they earn their
namesake. They are, however, still able to
bite (though by some accounts: not painful)
and will try and irritate the honey robber by
attacking the eyes or ears. Stingless bees
have been kept for thousands of years, most
notably in the New World Tropics, where there

were no honeybees before their introduction
by European colonists and explorers. Stingless bees have received much less attention
in the form of research and development than
honeybees due to a number of factors.
Stingless bees produce a honey that is higher
in water content than honey produced by
domestic bee species. With domestic species
the water content is typically below 20%
when it is harvested; whereas the honey
of many stingless bees is around 30% on
average: though it can range depending on
the species from 20-45%. The higher water
content in the honey means that it undergoes a natural fermentation process—so
most stingless bee honey has a sour tang to
it most likely caused by acetic acid (vinegar)
or lactic acid produced through the fermentation process. This fermentation process occurs
due to the presence of microbes like yeast and
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bacteria—many of which are probiotics. This
higher water content means that stingless bee
honey can spoil and should be pasteurized if a
longer shelf life is desired. There are also many
claimed health benefits and some research
showing that these claims may be substantiated— including possible anti-diabetic properties through protection of the pancreas. The
honey of stingless bees generally is sold for a
higher price than honey from domesticated
honey bees (Aziz et al., 2017).
Some species of stingless bees will only
produce up to two kilograms of honey a year
while the rest produce even less. This is significantly lower than the yields from domesticated honey bee hives—which is one reason
for the higher price per kilogram of honey.
Stingless bees also tend to visit a larger range
of flowers than domesticated honey bees:
though some of this is explained due to the
great number of species as research shows
that different species will visit flowers of
specific plant families.
Most stingless bees do not make hexagonal
cells out of beeswax like honey bee species
do. They use plant resins to make propolis—a
compound also made by honeybees and
known generally as ‘Bee Glue.’ The propolis
made by stingless bees tends to be higher in
wax than propolis made by honeybees and is
therefore sometimes referred to as cerumen.
This material is used to encapsulate the honey
in small ‘pots’ (Figure 2); and also serves to
seal holes, create other structures within the
hives, and to entomb invasive dead animals
too large for the bees to remove (i.e. mice,
other larger insects, etc.). The propolis tends
to be dark in color, can be harvested, and can
be utilized by man in a number of ways. It can
be used to create a kind of varnish for staining
wood, it can be used in some cosmetics,
and it has a number of proven and claimed
health benefits if consumed. Propolis has
been shown to be anti-viral and anti-bacterial.
There is also research that shows that propolis
may be effective in the fighting and prevention of cancer. Here in Indonesia I have been
told that propolis is used medicinally as well
and is prescribed for cancer patients.
[Editor’s Note: For questions, comments, or
personal experience on this topic visit the echocommunity.org ‘conversations’ forum Meliponiculture: Stingless Beekeeping.]

Figure 2: Close-up look of a stingless bee hive structure for Heterotrigona itama.
to list six. These species include: Geniotrigona
thoracica, Heterotrigona itama, Lepidotrigona
terminata, Tetragonula drescheri, Tetragonula
laeviceps, and Tetrigona apicalis (Pangestika et
al., 2017).

Jakarta—on the island of Java) in order to
try and acquire more information on known
species on the island of Java due to the lack
of information I can find online (in English or
in Indonesian).

These bees all vary in size with the largest
workers belonging to the species Heterotrigona itama and Tetrigona apicalis, both
being a little more than 5 mm in length,
with the primary noticeable difference
between the two being the bicolored wings
of T. apicalis. In the figure below (Figure 3) we
can see a comparison of three stingless bee
species—all present on Java—side-by-side
with the Asian domesticated honey bee. The
bees I have the most experience with I believe
to be T. drescheri but currently I am unsure:
this species is considerably smaller than all
the above species. Many of the stingless bees
we have here are mistaken for small flies or for
gnats—to put things into perspective on their
size.

Colony Capture and Hive
Structure

Some of these species can be found on other
Indonesian islands as well; and, some can
even be found in other areas of Southeast
Asia: including Cambodia, Malaysia, and
Singapore. There are also some species found
in Indonesia that are found as far away as
India. I plan on contacting a university located
in Bogor, Indonesia (a city near the capital—

As may be inferred by the size of the bees and
amount of honey available to harvest, stingless bees tend to construct hives much smaller
than domesticated honeybees. Most of the
time—with stingless bees here on Java—
their hives are found in bamboo culms, wood,
stone or brick walls, or really any small hollow.
There are a number of methods for capturing
these wild colonies in order to transfer them
to a man-made hive for use in households or
farm systems.
The primary method used in transferring wild
hives into man-made systems is a very simple
one. When a wild hive has been discovered an
assessment should be made as to how easily
the wild hive can be captured; for example: is
the hive imbedded in scrap wood, bamboo
culm, or manmade plastic or metal container?
If so, removal of the hive simply involves the
opening of the housing material. Specific
components of the hive are then removed
and placed within the new, man-made hive.

Stingless Bees on Java
There is differing information on how many
stingless bee species are present on the island
of Java. The only information I could find
online claimed that there could be six to nine
(or more) species on Java: but only proceeded
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Figure 3: Comparison of 4 common bees. From left: Apis cerana, Heterotrigona itama, Tetrigona apicalis,
Tetragonula laeviceps.

. . . . . . .

We are currently in the process of testing
this wall removal method out as this source
is based out of Kerala, India—which means
the specifications used may not apply to
our local species. I am currently unaware of
any methods for hive removal from walls in
Indonesia. The hive removal pictures at the
top of this section were also taken from the
same source of videos based out of Kerala,
India; but, when compared to lesser quality
video captures in Indonesia (particularly one
in Central Java where we are) do not appear
to be any different from the ones depicted in
India.

Figure 4: Example of a stingless bee hive structure using a man-made wooden box. Note the hive constructed of
proplis instead of wax, as would normally be found a European bee colony.

In the above picture (Figure 4) we see an
example of hive structure from inside of a
man-made, simple, wooden hive. The layout
is very similar to the layout of a honeybee
hive with the primary difference being that
the structure is made of propolis instead of
wax. The entrance of this particular hive is
found towards the top of the picture (not in
view). The structures are being used to store
pollen—a protein food source for the larvae.
The white cells shown in the picture, which
represent the next structure in the hive, are
cells containing bee larvae that are near
maturity and are referred to as ‘brood cells’ in
both stingless bee hives and honeybee hives
(Figure 4). The cells tend to be darker in most
species if they contain younger larvae—the
white cell denoting that the containing ‘brood’
are near pupation. It takes around 35-50 days
for the cell to produce a bee depending on the
species.
The third, and final, structures in the hive are
the ‘honey pots.’ This is the area where the
stingless bee honey is stored and tends to
be the farthest away from the entrance. Like
honeybees, this behavior can be exploited
through the use of honey ‘super’ structures
with queen excluders. Super structures
are the divisions in man-made hives and
honey supers are structures made to contain
only honey. The exclusion of brood cells is
achieved through the use of a queen excluder.
With both honeybees and stingless bees
the queens are larger than worker bees. This
means that structures can be built that are
large enough to allow worker bees through—
who of course are carrying the honey—but
small enough that the queen cannot enter. If
the queen cannot enter than there will be no
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brood in that section of the hive: as it is the
queen who lays the eggs into the brood cells.
The nature of some species of stingless bee’s
hives and reproduction means that there
could be a mature, living queen and either
one or two queen cells with larval queens; or
even a mature queen with one or two virgin
queens. This means that two or three hives
can be established from one single wild hive.
Each man-made hive needs a portion of the
pollen, brood, and honey structures from the
original colony.
When removing a hive from a more permanent structure that cannot practically be
opened, like a rock, concrete, or brick wall,
the process becomes more drawn out. The
primary process (which can apparently be
used for honeybees as well) is to seal the
entrance of the hive and allow only one
opening via a tube or hose that then connects
to the back of the man-made hive. This tube
needs to be between 30 and 50 cm. in length.
The purpose of the hose is to create a path
that creates a new entrance via the entrance
of the man-made hive. The bees will begin
using the hose as a path to exit the hive and
will begin to move into the man-made structure because of convenience and proximity to
the hive entrance. This process of moving can
take anywhere between six months to a year.
The reason for the extended period of time
is because the previous brood has to mature
and become adult bees before the queen will
move to new brood cells in the man-made
hive. Below are examples: all the information about hive removals from walls and the
following pictures are from the video titled
Stingless Bees Part 2 – Getting Bees out from a
Wall (Binu, 2016).

. . . . . . .

There are some general rules to keep in mind
when capturing or splitting a hive. Just after
capturing or splitting a hive, the hive is vulnerable to attack from ants. Some methods for
guarding against ants will be included in the
Hive Design section. Split hives should also
be kept close to each other initially (within
30 cm). Both the captured hives and the split
hives should be placed (in the man-made
hive) close to the original location and should
remain there for about one month. Something to keep in mind when moving brood
to a man-made hive is that white cells are
stronger than brown cells. Propolis also tends
to attract stingless bees—this can be used
to the keeper’s advantage by putting propolis around the entrance to the new hive in
order to lead wayward workers to the new
location. Another tip, if the colony is located
within a wooden structure to be opened, it
may be useful to collect as many of the colony
members as possible before opening up the
hive. This can be done by placing a breathable container for capture over the entrance
and then tapping on the hive to aggravate
the bees into defending. The container will fill
up and the bees can then be placed aside in a
shady area. This can be of benefit because it
will decrease the overall number of bees that
can be injured during the removal process
and also lessens the number of bees that can
attack or pester the bee keeper.

Hive Designs
There are a number of hive designs I have
found in my research when looking at keeping
stingless bees in Southeast or South Asia.
These include but are not limited to: natural
hives with coconut shell honey supers, various
wooden box designs, bamboo hives, and a
PVC hive. I have seen photos taken in Central
and South America where they will construct
hives out of earthenware, so that is potentially a possibility as well. I also am aware that
there are stingless bee hives that are kept in
hollowed logs (Figure 5).

3

Figure 5: Example of a split log hive from northern
Thailand. Logs are sealed on both ends, or along the
split of the two halves, with clay to seal the hive. This allows from the hive to be easily opened and/or resealed
as necessary. Photo credit: Patrick Trail.

Figure 6: Example design of a two-chamber system used in the Philippines (Bradbear, 2009).

Wooden Box Hives
The first and most common man-made hive
that I am aware of is a wooden box hive. This
is currently one of two systems I have seen in
Indonesia and is what I have seen in videos
from other Southeast Asian and South Asian
countries as well. A box hive can be as simple
as it sounds: a wooden box with a small hole
as the entrance. Typically, the boxes have a
removable lid or the box can be split in two.
Many of the hives I have seen actually stay
closed and sealed by using the propolis made
by the bees. Typically these boxes range in
volume from 1-4 liters. The optimal size of
the hive is determined by the bee species—
as stingless bee species range significantly in
individual size and hive size.
Some designs also incorporate a clear plastic
sheet between the lid and the hive in order to
allow for scouting. This is possible because the
bees will attach propolis to the plastic instead
of the hive lid which allows for easy removal
of the lid and gives the keeper the ability to
observe the hive. This allows the keeper to
know when to harvest and allows them to
assess the health and progress of the hive.
Other systems I have seen incorporate two
chambers within the wooden box. This is
typically done by stacking two boxes that
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Figure 7: Example of simple split-bamboo hives, some of the most basic designs out there.
attach to one another. These systems typically
incorporate a queen excluder (mentioned
earlier in the document). These excluders are
typically just a wooden board with a single or
multiple holes drilled into them. This sort of
system allows for the removal of half of the
hive without disrupting the brood and typically will decrease the amount of damage

. . . . . . .

done to the hive when honey is harvested.
This will also lessen damage to juvenile bees.
On the next page is an example design for
a wooden box hive as provided by the FAO
(Bradbear, 2009) (Figure 6). This design is
specifically from documents focused on Meliponiculture in the Philippines, but because
of proximity there are probably some species

Figure 8: (1) we see an example of a PVC hive. The black tubing emerging from the bottom third of the hive is the hive entrance. (2) the hive is shown with its bottom chamber open. This chamber is to be used as the brood chamber where the queen and the larvae reside. When doing a hive transfer you would transfer brood and pollen into this
chamber. (3) we see the hive with the outer casing for the honey super removed. (4) we see this example’s queen excluder, which rests between the brood chamber and the
honey super. (5) we see how the interior structure of the honey super can be removed for the harvest of the honey. (6) we see an example of a filled honey super that has been
removed from a hanging PVC hive in order to harvest the honey and propolis (Binu, 2016).

shared across the Philippines and Indonesia.
This design includes vent holes—which is a
feature I haven’t seen on any other systems so
far. This design is also fairly close to designs I
have seen of Australian hives—which tends to
be where most English information on stingless beekeeping comes from. My primary hesitancy with using information from Australian
sources is how different their stingless bees
tend to seem from Javanese stingless bees.

in one of the sides (Figure 7). A hive is then
placed inside and the two halves of bamboo
are fastened together using materials like wire
or spare propolis. Harvesting from these hives
tends to be very invasive and damage is inevitable done throughout the hive; however,
this is probably one of the cheapest and most
labor efficient ways to make a hive.

Bamboo Hives

There are two primary designs that I know of
regarding the use of coconut shells (excluding
the husk). One method is the use of a
coconut for the entirety of the hive. This sort
of hive system is amongst the oldest of the
man-made hives but has a number of issues,
including the need to destroy the majority of
the hive in order to access the honey. This is

The bamboo hives that I have seen tend to be
some of the simplest hives that I am aware of.
The bamboo hives are basically comparable
to the simplest kinds of box hives. These hives
are made by simply splitting a chamber of
bamboo lengthwise and drilling a small hole
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Coconut Hives

. . . . . . .

only appropriate for certain species as well
because the interior of a coconut is pretty
limited in volume. However, there is a way to
tweak this system which I will discuss in the
next paragraph.
The other use for coconuts that I am aware
of is a system that is practiced in the Philippines. There they use the coconuts as a honey
super—basically using it as an addition to a
hive for the storage of honey. This can be done
by either attaching the coconut to an existing,
wild hive; or the coconuts can be used as a
honey super for a coconut hive. These sorts
of systems are also very labor efficient in
construction and make use of a common
waste material found throughout the tropics.
Coconut shells also have the benefit of being
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very rot resistant which will help with the
longevity of the hive structure.

PVC Hives
We have only seen systems using mostly
natural and cheap materials. The following
system is one that is promoted by a farm in
Kerala, India known as Madhusree Honey
Farm. While this system is not made of cheap,
natural materials; it is made of readily available, longlasting materials at a reasonable
price. The parts for this hive should be available at any store that sells plumbing parts and
supplies.
The benefits of this hive are not only the
durability and longevity of the hive, but also
the ability to customize using prefabricated
materials. The system that will be discussed
shortly allows for the quick and easy access
and harvest of the honey with minimal stress
to bees and damage to the nest. The other
major benefit of this hive is the ability for it to
be hung up in various locations. This helps to
protect the hive from predators and allows for
greater use of space as the hive could be hung
off of a building, a tree, etc. This hive design
should hopefully be appropriate for bees
on Java considering one design is used for
multiple bee species in Kerala, India—which
shares at least one species with Indonesia.
All of the following images are provided by the
videos found on the Youtube channel Work
With Nature regarding Madhusree Honey Farm
and their specific PVC hive system—invented
by the founder of the farm (Binu, 2016).

Ant Control
The final topic of this document will be a
short discussion on ant control. As stated
before, when a hive has recently been split,
moved, or harvested from the bees are, for a
time, vulnerable to attack from pests like ants.
The primary system for keeping ants away is
through a number of ‘moat’ designs: this is the
most practical because ants will not cross over
a liquid like water or oil. If you have a hive on
a small table or anything with ‘legs’ then the
solution can be quite simple: you merely put
each leg or post into something like a coffee
can (or other container) and fill the can with
water or oil. Of course, the leg or post should
not be in contact with the sides of the can for
this to work.

slick substance around the upper housing of
the honey super or around the rope/wire used
to attach it to its perch. This can include things
like Vaseline or fly paper. The final suggestion
for a hanging hive is to hang it with fishing
line. Fishing line is difficult for ants to grasp
and can help protect the hive. The line has to
be a thicker gauge in order to hold the weight
of the hive.
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for it to work. Other options for preventing
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Production of Vegetable Fern (Diplazium esculentum Reytz.)
Under Varying Levels of Shade
by Patrick Trail1, Yuwadee Danmalidoi1, Abram Bicksler1,2, and Rick Burnette1,3

1ECHO Asia Impact Center, Chiang Mai, Thailand
Current Affiliations:
2Food & Agriculture Organization, United Nations, Rome, Italy
3Cultivate Abundance, Fort Myers, Florida, USA
[Editor’s Note: This topic of interest dates back a few years to when Rick Burnette served as Director
of ECHO Asia. Observing that local edible vegetable ferns were only being wild-harvested and made
available at market certain times of the year, he rationalized that perhaps this local Neglected and
Underutilized Species could be cultivated on-farm, using artificial shade, thus making it marketable
in the ‘off-season’ as well. Since that time, the experiment has been replicated and wrapped up (with
the help of many hands), and the following article summarizes what we have learned.]

Figure 1: Edible Vegetable fern (Diplazium esculentum Reytz.) shoots. Edible shoots are sometimes called
‘fiddleheads’.

Introduction to Vegetable Fern
Several species of edible ferns exist around
the world, ranging from the tropics to more
temperate regions, and most commonly
include the bracken ferns (Pteridium spp.),
ostrich fern (Matteuccia struthiopteris), and
the Stenochlaena spp. ferns. However, the
focus of this study is on the vegetable fern
(Diplazium esculentum Reytz.), a tropical
perennial vegetable crop typically found
growing in the Asia and Oceania regions.
Sakai et.al. (2016) categorize this edible vegetable fern as a Non-Timber Forest Product or
NTFP. It is a regionally significant vegetable
crop in India, Bangladesh, Thailand, Malaysia,
Philippines, and the US state of Hawaii (Lin
et al., 2009). The young tender fronds of the
fern (commonly referred to as ‘fiddleheads’)
are typically eaten fresh, boiled, blanched, or
cooked in curries, depending on the region in
which they are consumed (Duncan, 2012).
Nutritional analysis of vegetable fern indicates several positive nutritional properties,
being rich in beta-carotene, folic acid, along
with calcium, iron, and phosphorus minerals;
while anti-nutritional properties such as
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phytic acids, tannins, and trypsin are present
in non-toxic amounts (Archana et al., 2012;
Junejo et al., 2015). Results of nutritional analysis of Diplazium esculentum undertaken at
Kasetsart University in Bangkok shows a rich
nutritional composition (Table 1).
Vegetable fern can be found seasonally in
many Asian markets and are typically wild

harvested from moist, shaded areas alongside
riverbanks and within wooded areas. During
the rainy season, bundles of vegetable fern are
commonly observed in local markets in these
regions but do not appear to be supplied
in sufficient quantities to satisfy consumer
demand during the dry months when market
availability all but disappears.
To date, minimal research has been undertaken on the cultivation potential of vegetable
fern, and its potential agronomic opportunities and limitations. Vegetable fern continues
to be supplied to market in large part by
wild harvested means but has yet to become
widely cultivated as a managed crop species.
Mertz (1999) compared the cultivation potential of Stenochlaena palustris (Burm.) and
Diplazium esculentum (Retz.) in Malaysia and
found the cultivation of the latter to be unfeasible in unshaded growing conditions. Recent
work at the ECHO Asia Regional Impact Center
in northern Thailand indicates that it can be
grown and may even thrive in a managed
shaded production system.

Objectives of the Study
In order to verify and test this theory, a multiyear field experiment was established to: 1)
evaluate the growth and marketable yield
of vegetable fern in a managed production
system using different shade regimes, and 2)
to assess the potential for extending produc-

Table 1: Nutritional composition of Diplazium esculentum Reytz. Analysis was completed in 2017 in partnership
with Kasetsart Univerity, Bangkok, Thailand.

Nutritional Composition of Diplazium esculentum Reytz.
Beta-carotene (ug/100 g)

516.58±2.66

Phosphorus (mg/100 g)

54.05±0.82

Vitamin B1 (mg/100 g)

ND

Vitamin B2 (mg/100 g)

0.04±0.00

Vitamin C (mg/100 g)

0.94±0.86

Vitamin E (α-tocopherol) (mg/100 g)

0.28±0.20

Calcium (mg/kg)

138.00±5.21

Magnesium (mg/kg)

205.05±29.07

Potassium (mg/kg)

3691.75±278.17

Sodium (mg/kg)

27.16±2.60

. . . . . . .
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Table 2: Cumulative monthly rainfall (mm) and average monthly temperature (oC) data for Mae Ai, Thailand, during runs 1 and 2 of experiment.

Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

Run 1
(2011)
Rainfall
(mm)

Total
287

334

335

305

29

5

3

3

1

92

64

242

1700
Avg.

Temperature
(oC)

29

28

28

28

28

25

23

22

27

26

31

29

Run 2
(2017/2018)
Rainfall
(mm)

27
Total

211

349

346

322

351

120

90

40

16

34

85

333

2297
Avg.

Temperature
(oC)

31

29

29

tion beyond the typical rainy season growing
period.
Growing vegetable fern beyond its typical
seasonal availability could serve as a potential
niche market for smallholder farmers seeking
to enter new markets, making this experiment
of potential interest to many within the ECHO
network and beyond.

Growing Ferns Under Varying
Levels of Shade

29

27

26

23

25

four replications. Individual open-ended row
covers of shade cloth were suspended 1.5m
above raised beds depending on the treatment (Figure 2), and a system of micro sprinklers were put in place for irrigation purposes
during the dry season months to mimic a
moist condition similar to the local environment where it typically grows. Harvest intervals for both runs of the experiment spanned
a 1 year period, allowing for the comparison
of growth and yields according to season, wet
or dry.

28

32

32

31

Experimental plots were 1m by 1m and fern
propagules were transplanted at approximately 30 cm by 30 cm planting density, for
a total of 9 plants per plot. Propagules were
dug from an established bed of growing ferns
which had previously been wild harvested
locally and transplanted.
Ferns were transplanted into raised beds that
previously received several years of organic
soil amendments, including compost, cow
manure, and rice straw mulch. For this exper-

Location and Site Description
Field trials took place at the ECHO Asia Seed
Bank during the 2011 and 2017/2018 growing
seasons. Climatic conditions of the study site,
located in the hills of northern Thailand (20°
1’N, 99° 17’E), are characterized by a distinct
rainy season (May to October) and a distinct
dry season (November to April) with temperatures typically ranging between 25oC and
30oC throughout the year (Table 2).
Set Up of Experiment
Ferns were grown in full sun locations in raised
beds under three different shade treatments:
1.

no shade (0%) control,

2.

low shade (50%), and

3.

high shade (80%).

The experiment was arranged as a Randomized Complete Block Design (RCBD) with
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Figure 2: Data collection in the fern research plots at ECHO Asia, Mae Ai, northern Thailand.
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iment, no additional soil amendments were
added to the soil during the trial period.
However, beds were mulched prior to each
planting season with a generous layer of rice
straw mulch at approximately 4 tonnes per
hectare, proving to be an important step in
retaining soil moisture and ensuring weed
suppression during fern establishment.

Data Collection
Once transplants were established (3 months
after transplanting), harvest data of marketable fern fronds (fiddleheads) were collected
every 3 weeks from the middle row of each
plot, the sampling area. Fern growth data
were continuously collected in 3-week intervals over one year, for a total of 14 sampling
periods. Fronds were counted and weighed
wet, while subsamples were oven-dried to
calculate dry weight. Both plant height and
percent necrosis (plant death) data were
measured every 3 weeks in the sampling
area of each plot. Plant height was calculated
using the tallest outstretched fern leaf, while
percent necrosis or death of plants was estimated using a visual ranking score of 0 (no
necrosis/death) to 100 (complete necrosis/
death), outlined by Deadman et al. (2002).
At various points during the experiment,
visits were made to the local market to
purchase edible vegetable fern, in an attempt
to monitor availability and market price
depending on the time of the year. Fronds
(fiddleheads) were purchased by the bundle
and fresh weights were recorded, as were the
number of individual fronds included. Marketbought ferns were acquired from a local rural
market in the nearest town (Fang), and in the
nearby city of Chiang Mai to evaluate differences in price.

Ferns grown without shade displayed higher
rates of necrosis/plant death than those that
had shade, in every instance. This death in
vegetative parts indicates that the vegetable
fern is highly sensitive to sunlight and therefore a major factor to consider in domesticating the plant. There was 1.5oC average
annual temperature difference between runs
1 and 2, which explains in part the additional
growth, and subsequent necrosis without
shade, in the second run compared to the first
run.

(2297mm compared to 1700mm in run 1). This
seems to indicate that while shade does make
a difference in yield and is a necessary factor
in the production of vegetable fern, adequate
moisture may be as equally important.
Though irrigation was provided every 3-4
days throughout the season, it may be necessary to have more moisture throughout, with
no chance for water stress.

In analyzing the results of this work, we
noticed a large difference in the yield between
the rainy seasons and the dry seasons of run
2 compared to run 1. This correlates to an
extended rainy season and an above average
amount of rainfall during the second run

While these results are by no means exhaustive, they do indicate that there is significant
potential for the production of vegetable
fern in managed settings. We believe that
the small-scale production of vegetable fern
can and should be integrated into small-scale

Prospects and Small-Scale Farm
Application

Figure 3: Fresh weight of fern fronds harvested during the rainy and dry seasons of 2 separate trial runs.

Shade Matters, and Moisture
Does Too!
Results from our field trials indicate that
the cultivation of vegetable fern on farm
can in fact be productive, both in the rainy
and dry seasons. Production was higher
during rainy season compared to dry season
months, even when adequate irrigation was
provided throughout the year. Our results
indicate that shade does play an important
role in a managed production system, with
shaded plots out-performing those that were
unshaded in almost every instance (Figure 3).
Ferns grown under partial shade structures
(50% shade) yielded more than those under
higher shade (80%) in both trial runs, though
differences between the two were small
compared to having shade and no shade in
general.

Asia Notes Issue 45

Figure 4: Percent necrosis of fern leaves grown during the rainy and dry season of 2 separate trial runs.
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farm operations, both as a cash crop and for
household consumption. This Neglected &
Underutilized Species (NUS) holds potential as
a marketable niche crop, as well as a nutritionally rich supplemental vegetable for household dietary diversity. There remains great
potential for vegetable fern as a niche crop,
both locally in Southeast Asia and beyond.
Further research is necessary to refine the
cultivation practices for this vegetable fern,
but there is promising potential for cultivation
managed production settings.
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ECHOcommunity Mobile App Available Now on iOS and Android!
Search “echocommunity” in the App Store on your iPhone or in
Google Play on your Android phone.
ECHO is excited to introduce our new mobile app! We represent a network of nearly 20,000 members and we have provided
resources to farmers and development workers for over 30 years.
ECHOcommunity.org contains thousands of documents and
videos that are relevant for those working to end world hunger;
the new mobile app enables these resources to be stored directly
on a mobile device so that they can be viewed and shared with
others while offline.
The new ECHOcommunity Mobile App also allows farmers to track
and evaluate crops. Seeds (whether procured from ECHO seed
banks around the world or from other sources) can be tracked
from planting to harvest through detailed digital records. Farmers
can track weather events, inputs, pests, diseases, and many other
factors. They can also add notes and pictures. The data are synchronized to internet-based storage when internet is available, and retained on the device when there is no internet connection. The app is able to
function on very low bandwidths.
The app is available in English through Apple [http://edn.link/apple] and Android [http://edn.link/android] app stores. Translation is currently
underway for an additional nine languages. Search for ‘echocommunity’ (no spaces) in your app store to download the app to your mobile device
now. If you find the app useful, please share it with others!
Features:
• Access to thousands of resources and videos, available as soon as they are added to ECHOcommunity.org
• Offline storage and sharing of downloaded materials
• The ability to ask questions of the global ECHO community

App Announcement Video:

http://edn.link/appannounce
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Virtual Training Opportunity with ECHO Asia
Training can take many forms and we are pleased to offer online/
virtual training to any partners that are interested!
Here at ECHO Asia we are working on our ability to provide online training. This
usually involves the creation of training videos that are shared with our trainees,
along with any appropriate supporting documents, and the arrangement of
ZOOM discussions to be able to process the material, particularly questions,
together.

So far, our online trainings have focused on the following
topics:
•

Planning a Seed Bank

•

Operating a Seed Bank

•

Seed Biology

•

Seed Harvesting

•

Seed Cleaning

•

Building an Earthbag House (for seed storage)

•

Natural Farming Methods: IMO and Fermented Bio Liquids

If you are interested, we would love to speak with you! Email
us at asiahospitality@echocommunity.org

. . . . . . .
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In Case You Missed it...
...click the links below to read past Asia Note Articles!
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

ASIA NOTE #42
Making On-Farm Pig Feed: Farm Generated Formulas vs.
Commercial Feed
Integrated Pest Management on the Island of Bali
Coffee Drying ‘Bunk Beds for Vegetable Production

ASIA NOTE #41
A Snapshot of the ECHO Asia Small Farm Resource Center & Seed
Bank
Black Soldier Fly System of the Frangipani Langkawi Organic
Farm
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Ways to Stay Connected... (and Contribute)
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.

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.

If you have never joined us for an event, please consider doing so- there are
several events happening in 2020 and we would love for you to join! Please go
to the events page of ECHOcommunity.org to learn more.

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.

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!

. . . . . . .
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