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FarmerCentered
Climate Change
Mitigation:
Part 1 of 2
by Tim Motis

E

CHO recognizes climate change as a profound reality faced by
small-scale farmers. Many of our publications have focused on
helping farmers cope with related challenges such as heat and
drought. Increasing farmer resilience and minimizing risk have been
key elements of the practices we have written about over the years. We
encourage “no regret” strategies, approaches that steward the land
well and improve livelihoods, regardless of whether or not farmers
face immediate changes to climate (Flanagan, 2015). However, we
also view farmers as having an integral role in mitigating some of the
driving forces of climate change—something we explore in this article,
which is the first of a two-part series. Part 1 explores principles that are
foundational to the strategies that we will present in Part 2, in the next
issue of EDN.

What are farmers telling us?
Farmers and development practitioners often tell us of the adverse
effects of changing climate that they experience in their communities.
Patrick Trail, on staff with ECHO in Thailand, has a list of “five questions
I ask every farmer.” One of those is, “As a farmer, what keeps you up at
night?” or, asked in a different way, “What worries you most about the
future of your farm and way of life?” Having visited about 150 farms in
Southeast Asia, Patrick commented:
“I’d say that, as high as half the time, the answer is related
to climate change...The most interesting observation I have
made is that older farmers in rural areas, far removed and
uneducated, very consistently talk about how seasonality
has shifted. I often hear things like, ‘We used to know the
exact week or window that the rains would begin, and we
knew when to plant.’ ‘Now the rains might come early or
late, may be sporadic, and may end early or flood late.’
These observations seem to indicate that climate is doing
Figure 1. An example from Thailand of smallscale agricultural landscapes affected by
interacting influences of climate and farmer
management. Source: Tim Motis

different things than it used to just 50 years ago.”

Why are farmers key to climate change solutions?
Agriculture significantly affects climate change

Climate change is a result of heat trapped in the atmosphere by the
accumulation of “greenhouse gases” (GHG) emitted naturally and
through human activity. These gases consist mainly of carbon dioxide
(CO2), methane (CH4), and nitrous oxide (N2O). While agriculture is not
the sole source of GHG, it does account for a large percentage of global
emissions (24% according to EPA, 2020). Other human activities that
generate these gases include the burning of fuels for electricity and
heat, industry, and transportation.
Table 1 lists some agriculture-related contributors of GHG. Notice those
that are associated with land degradation. Soil improvement, on the
other hand, increases plant growth, which in turn keeps carbon (from
CO2) on the land—in plant tissue and soil—instead of in the air. Later in
this article, we highlight principles through which farmers can reduce
GHG emissions from their lands and thereby participate in addressing
climate change.
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Table 1. Some agricultural contributors to emissions of agriculturally important
greenhouse gases.
Greenhouse gas

Contributors*
Deforestation and land clearing

Carbon dioxide

Soil degradation and loss
Burning of plant biomass
Digestion process of ruminant livestock

Methane

Nitrous oxide

Decomposition of organic matter in flooded rice fields
Decomposition of manure where oxygen is lacking, as
often occurs with livestock managed in small spaces
Denitrification, the biological conversion of nitrate (NO3-)
to N2O, which occurs when oxygen is lacking
Applying nitrogen fertilizers in excess of plant demand

*Contributors related to land degradation are highlighted in brown.

Smallholders manage significant portions of land
Approximately 475 million households farm less than 2 ha of land in
rural areas of economically poor countries (Lowder et al., 2016). Small
farms (< 2 ha) occupy 12% of the world’s agricultural land. Within various
regions, however, that percentage is higher. In Sub-Saharan Africa and
South Asia, small farms occupy as much as 30% to 40% of agricultural
land. Despite having few resources and facing difficult realities, these
farmers produce food while making land-management decisions that
impact much of the planet’s surface (Figure 1).

Land care necessitates farmer engagement
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What is carbon capture?
From an agricultural perspective,
carbon capture (also called carbon
sequestration) is the storage—on
land—of CO2 removed from the
atmosphere. The removal step
relies mainly on photosynthesis,
the process whereby plants
use the sun’s energy to make
carbohydrates—which contain
carbon—from CO2 and water.

microbial
respiriation

excessive tillage

sidue

manure/compost

plant re

Figure 2. An illustration of carbon flow and resulting gains and losses of
organic carbon in the soil. Source: Stacy Swartz
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Carbon in plants moves into the soil in various ways (Figure 2). Roots
release carbon-containing substances. Soil fungi called mycorrhizae
obtain carbon from plant roots, while using their vast network of
fungal threads to help plants gather nutrients and moisture. When
plants and microbes die, some of the carbon in them is incorporated
into soil organic matter. This happens as earthworms and other soil
fauna transport surface residue into the soil, and as organic material is
decomposed into stable forms (e.g., humus).
However, carbon in plants and soil can also move back into the
atmosphere through decomposition and respiration. As soil microbes
break down plant residue, they release CO2 into the air as they “breathe”
or respire. Understanding that carbon does not stay in one place forever,
the goal of carbon capture is to keep as much carbon on the land as
possible, for as long as possible.

Why do soil carbon storage and land care matter?
Soil carbon is linked to the benefits of soil organic matter
Soil organic matter consists of plant or animal tissue in different stages
of decomposition. Farmers reap numerous benefits from organic matter.
Among them are a source of nitrogen, improved water infiltration, and
greater retention of moisture and nutrients. These are important for
small-scale farmers who have few options for fertility inputs, especially if
they live in drought-prone areas. Organic matter is also rich in carbon, so
any practice that increases organic carbon in the soil also increases soil
organic matter, benefiting farmers.

Atmospheric carbon can be transferred to the soil
“CO2 equivalent” is a metric unit of measure for the
amount of CO2 equivalent to the warming potential of
GHGs. As an example, 1 ton of CH4 equals 25 tons of
CO2 equivalents, because the global warming potential
of CH4 is 25 times that of CO2. N2O has 298 times more
warming potential than CO2. CO2 is the most prevalent
GHG and the one most easily addressed.

Globally, soils contain approximately 1500 gigatons (Gt; 1 Gt
= 1 billion metric tons) of organic carbon. That amounts to
more carbon than in the atmosphere (760 Gt) and in plants
(560 Gt) combined (Lal, 2004; Paustian et al., 2019). Most of
the world’s agricultural soils hold less carbon than they did
before they were farmed, due to the clearing of vegetation for
annual cropping. This presents farmers with an opportunity to
increase the amount of carbon stored in their soils. For instance,
conservation agriculture could sequester an estimated 9.4 to
13.4 Gt of CO2 equivalents by 2050 (Project Drawdown, 2020).

Soil protection keeps CO2 from being lost to the atmosphere
Minimizing soil tillage and erosion helps keep topsoil intact. One
characteristic of healthy topsoil is the binding of individual soil particles
into clumps called aggregates. Organic matter helps hold aggregates
together, and aggregates protect the organic matter inside them (Six
et al., 2002). When soil aggregates are broken apart and dispersed, the
organic matter they contain is more susceptible to microbial breakdown
and subsequent release of CO2. Land degradation often leads to
depletion of soil organic matter. Conversely, restoring abandoned,
degraded farmland could sequester an estimated 12 to 20 Gt of CO2
equivalents by 2050 (Project Drawdown, 2020). Farmers, of course, are
crucial to making these lands productive again.
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A few principles for carbon storage strategies in the
tropics
An abundance of sunlight
The tropics are blessed with sunlight, which is necessary for
photosynthesis. Think of photosynthesis as a freely-available resource
that farmers harness with each square meter of land occupied by plants.
Of course, sunlight is not the only requirement for photosynthesis; water
is also critical. For example, cropping seasons in monsoonal areas are
limited by the length of the rainy season. However, any practice that
extends the growing season not only increases food production but also
captures atmospheric carbon.

Rapid cycling of soil carbon
More direct sunlight in the tropics means they tend to have higher
temperatures than temperate areas. Many parts of the tropics also
receive high rainfall. The combination of heat and moisture favor rapid
decomposition of organic material by soil microbes, which releases
CO2 to the atmosphere. Moreover, some tropical soils are
sandy or are comprised of clays with little capacity to form
aggregates that would protect organic matter from microbial
decomposition. These factors can make it difficult to build
soil organic matter and to keep carbon losses from outpacing
carbon gains.
Under these circumstances, maintaining plant matter on the
soil surface is key (Figure 3). Research in no-till sugar cane
fields in Brazil showed that soil carbon increases might have
resulted even more from the maintenance of crop residues on
the soil surface than from the lack of soil disturbance (Campos
et al., 2011; Cherubin et al., 2018). Plant-based mulch protects
the soil from intense heat, reducing carbon losses by slowing
microbial respiration. At the same time, the mulch slowly
releases nutrients that plants need. Keeping the soil covered
with mulch mimics the blanket of leaves that is found in
rainforests.

Figure 3. Plant-based mulch on the soil surface.
Note the mixture of living/green and dead/
brown material. Source: Tim Motis

Limited availability of organic inputs
After crop harvest, many small-scale farmers need the residue (leaves,
stalks) for livestock feed, as kindling to start cooking fires, or for other
uses. In semiarid climates, the amount of plant biomass available
for mulch is limited by low rainfall. Recognize these limitations when
working with farmers to improve their soils. At the same time, look
for creative ways to increase the availability of organic matter for soil
improvement and, ultimately, soil carbon storage. A complete strategy
to generate organic matter for soil enrichment could include one or
more of the following techniques:
1. Leave at least a portion of crop residues in fields, if at all possible.
2. Take advantage of all sources of organic material, including animal
manure and compost.
3. Dig microcatchments, such as those used in the zai pit system
(Motis et al., 2013), to concentrate fertility, harvest rainwater, and
use available inputs as efficiently as possible. This approach is
appropriate for dry climates.
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4. Integrate legumes or multipurpose trees and shrubs that can be
pruned periodically (to minimize competition with crops for light,
and to provide mulch). Lahmar et al. (2012) discuss an approach
for the Sahel that combines zai holes (into which millet is planted)
and native shrubs (Piliostigma reticulatum and Guiera senegalensis).
Farmers prune native shrubs before the rainy season so that they
do not shade the grain crop; the shrubs keep growing during the
dry season and are among the last plants during the dry season to
be grazed by livestock.

Non-uniformity of tropical and sub-tropical regions
Climatic conditions in the tropics vary. The tropics are often associated
with heat and humidity, but there are also very dry regions, as well as
highland areas that are quite cool. This means that strategies need to be
appropriate to conditions and to farmers' needs within the local context.

Concluding thoughts
We may never fully understand all of the factors that affect climate
(nor the complex ways those factors interact). Yet the basic principles
outlined in this article can help us move forward. The references section
can be used as a starting point to deepen your understanding (top
suggestions for further reading are marked with an asterisk [*]). We also
encourage you to talk with farmers in your project area; their knowledge
will be extremely valuable in developing effective, climate-smart
strategies. In the next issue of EDN, we will review agricultural systems
about which we have previously written and taught, this time addressing
their potential to mitigate against climate change.
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Introduction (Martin)
If you read about alternative sources of protein you will likely encounter
many suggestions that insects could serve as a viable and ecologically
friendly alternative to conventional animal protein (e.g., poultry, beef,
pork, fish) (Adámková et al., 2017). Insects require less grain and
produce less methane (a greenhouse gas) than traditional livestock
(Rumpold and Schlüter, 2013). When I read just such an article, I began
to wonder if insects could be a practical source of protein for people
in the tropics. More specifically, I began to wonder if house crickets
could be raised on a small scale as a sustainable protein source in urban
settings, given the practical, regulatory, and social obstacles likely to be
present in many cultures.
In order to investigate the question, I partnered with Henderson Cricket
Farm and began to read about and experiment with growing crickets in
my spare bedroom. I also asked my organization’s contacts in Nicaragua
to investigate requirements for importing live crickets. We discovered a
cricket protein producer in the neighboring country of Costa Rica, and
are now in the process of establishing our own live colony there with
hopes of one day exporting crickets to Nicaragua.

Are Crickets a
Practical Source
of Protein
in Tropical
Countries?
by
Rev. J. Scott Martin, PE, Vision of
Community Fellowship (Regional
Coordinator for SE USA and Latin
America) and
Jeff Collins, owner of Henderson
Cricket Farm (near Lancaster,
Kentucky, USA)

Cricket farming basics: a backyard farming perspective (Martin)
Growing crickets at home is pretty easy. (You can see some
of my experience on the website cricketcam.us.) Raising a
few crickets at home helps develop skills for a larger-scale
endeavor. Crickets are good climbers, so you need a container
with slippery sides such as glass or slick plastic. Or, you can
use almost any container with vertical sides if you place slick
packing tape around the inside perimeter. A top with some
screen is preferable to protect crickets from intruders. [Ed. The
size of the container depends on how many crickets you want
to grow. Adult crickets will eat smaller crickets, so you will want
a separate space or bin for the small ones.]

Figure 4. House cricket (Acheta domesticus)
commonly raised for food. Source: Adobe stock
image

Crickets need to be able to hide, so paper-based egg cartons
or egg crates are an ideal habitat; almost any cardboard
objects will work (e.g. empty toilet paper rolls). About half of
the space inside the container should be devoted to such habitat.

Crickets are scavengers and will eat just about anything. Mine seem to
particularly like dandelion leaves. For home-grown projects, a slice of
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bread is a good food source and ensures they get some grain. If you
have vegetable peels, crickets will devour them. Remember, if someone
is going to eat the crickets, be very careful not to feed them anything
with poisons or chemicals such as might be found on unwashed
vegetable peels.
Crickets need a water source, but they tend to drown themselves
in standing water. A wet sponge, rag, or plain old cotton is a good
medium. Do not use a pan of open water! [Ed. Here Martin has focused
mostly on materials for backyard cricket farming. Basic steps are similar
to those described in the next section by Collins.]

Cricket farming basics: a commercial perspective
(Collins)
Cricket farming is practiced in parts of Asia, Africa, and elsewhere
(Adámková et al., 2017, Halloran et al., 2018, and Hanboonsong et
al., 2013). The most common cricket used for human consumption is
the house cricket (Acheta domesticus; Figure 4). The house cricket is
thought to have originated in Southwest Asia, but is distributed globally
and is commonly reared and marketed for fish bait and pet food. In the
wild, its lifespan is approximately 10 to 12 weeks. In captive breeding
environments, expect a life span of 8 to 10 weeks. Here I provide some
requirements and steps for setting up a successful, small-scale cricket
farm.
To be successful you will need a warm environment. Crickets grow best
in temperatures of 27 to 32°C. In warmer climates, a heat source is not
a concern. In cooler climates, auxiliary heat is a must. Crickets also need
adequate ventilation, which can be provided by using fans to move air
over the grow boxes.

Supplies needed
Here are the basic, minimum supplies needed for a system with three
to four grow bins, sized to hold 8,000 to 10,000 crickets per grow
bin. [Ed. Costs depend on choice of materials and are addressed in an
ECHOcommunity Conversations post. There is room for creativity here.]
Egg laying media and containers
•

Media for egg laying such as sterilized peat moss or coconut coir
(Figure 5). If using coconut coir, add pulverized lime to adjust pH to
within the optimal range (6.5 to 7.0).

Figure 5. Cake pans with media added (coconut + lime shown in left photo) and with media that has been mixed (right).
Source: Scott Martin
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•

Pans (23 x 30 cm), with
lids, to hold the egg-laying
media. Puncture rows of
small holes in the lids for
ventilation. You will need up
to six pans.

90 cm

B

A

66 cm

Bins and habitat
Bins can be made of wood,
plastic, or cardboard (does not
last as long as wood or plastic).
•

A bin to incubate the egg
pans and a bin to hatch the
babies (nymphs) (Figure
6A). These bins are 90 to
120 cm long, 60 to 90 cm
wide, and 90 cm deep.

150

90

cm

cm

m
61 c

m
60 c

Figure 6. An incubator or hatching bin (A) and a grow bin (B) drawn to scale.
Source: Cody Kiefer

•

Three grow bins (Figure 6B), in which you will raise the crickets to
size. These bins are 150 to180 cm long, 61 to 66 cm wide, and 66
cm deep.

•

Slippery material around the inside edges of the bins, to keep
crickets from escaping. Options include clear packing tape (for
plastic bins) or slick, acrylic paint (for wooden bins; you can overlay
the paint with packing tape if needed).

•

Housing space. Egg cartons/flats are commonly used. The
cardboard tubes inside empty toilet paper or paper towel rolls also
work. Depending on the thickness of the egg flats, you will need six
for the hatching bin and 55 to 60 per grow bin. Restaurants may be
a source of egg flats.

Food and water
•

Water containers. I use water bottles with bases, similar to those
used for chickens: four 1-L (or quart size) bottles for the incubator
bin, two smaller (0.5-L) bottles for the hatching bin and each grow
bin, and some rolled up paper towel or sponge.

•

Feed trays (about 23 x 31 cm) with sides. These can be cardboard.

•

If they are going to be used for human consumption, crickets grow
best with a non-genetically modified, organic, grain-based feed
source of 16% to18% protein. An example of this type of feed
would be a finely ground chicken layer mash. A very fine grind—
almost as fine as flour— is especially important for the early nymph
stages. Feed daily, adjusting the amount of feed based on the age/
size of the crickets. An above-mentioned bin of 5-week old crickets
will consume about 900 g of feed every 24 hours. [Ed. Alternative
feeds are explored in an ECHOcommunity Conversations post.]

From egg lay to adult maturity is 42 days, so house crickets are
commercially produced on a 6-week cycle. To begin breeding, you need
crickets that are at least 42 days old.

Basic steps in cricket farming
Below are the steps for a system involving three to four grow bins (as
mentioned at the beginning of the supplies section):
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1. Acquire adult crickets. To begin you will need approximately 8,000
to 10,000 adult crickets. Sourcing options include in-country cricket
farms or pet stores in urban areas. Crickets are usually apportioned
by volume in a graduated cylinder; a thousand crickets occupies
700 to 800 mL. Place these crickets in one of the grow bins. Add
egg flats for living space, and provide fresh water and feed daily.
2. Prepare egg pans. Prepare up to six cake pans (determine how
many by reading step 3). Fill each cake pan with 340 g of loose
coconut coir, 57 g (2 oz) of lime and 473 mL (2 cups) of water. Mix
well. Mixing is easier if you allow 15 to 20 minutes for the coir and
lime to absorb water.
3. Set the egg pans in the bin with the adult crickets. The adult
crickets will lay their eggs into the media in the pans, an event
we call a “lay.” You can lay a batch of adult crickets up to three
separate times. (I recommend only laying twice; after laying the
adult crickets, they can be harvested for food.) For 8,000 to 10,000
adult crickets, you need two media-filled egg pans per lay. Make
sure the bottom of the adult cricket bin is clean. For each lay, stack
the two pans on top of each other, with pieces of wood in between
the pans to provide about 1.5 cm of air space between the two
pans. Screen over the bin will help keep flies out, which can lead
to maggots in media; screen reduces air flow but you may find it
necessary.
For the first lay, leave the egg pans in with the adult crickets for
12 hours. By then, the crickets will have deposited numerous
eggs into the substrate of the egg pans. Limiting the first lay to
12 hours prevents poor hatching due to overcrowding of eggs. I
prefer placing the egg pans at night and taking them out the next
morning. After the 12-hour lay, I gently shoo the adult crickets off
the egg pans, write the date on a piece of tape on the side of each
pan, and then move them to the incubator bin (see step 4). Writing
the date on the egg pans avoids confusion as you periodically
check each one prior to hatch day.
For the second lay, repeat this process 48 hours later with another
set of egg pans. This time leave the adult crickets on the pans for
18 to 24 hours, to account for a weaker lay the second
time around.
Before you choose to attempt a third lay, note that it is
always much weaker as far as the number of eggs and
the hatch rate, and you will see much greater die-off of
the adult crickets. If you decide to go ahead, the third lay
should start 48 hours after the second lay and should be
left in the grow bin for 24 hours. As with the first two lays,
remove any crickets still on the egg pans and proceed to
the next step.
4.

Figure 7. An incubator bin with a covering. Note
the uncovered gap on either end, for air flow.
Source: Cody Kiefer

Transfer egg pans to the incubator bin. The incubator
bin should have four to five 1-L filled water bottles (with
bases, as explained in the list of supplies) to provide
adequate humidity. You should also place a cardboard
covering over the incubator bin, with 10 to 15 cm of noncovered space on either end for air flow (Figure 7). Place
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lids with ventilation holes on the egg pans, to reduce evaporation
but still allow for air flow. Leave each set of pans in the incubator
bin for 7 days; then, on the 8th day, transfer them to the hatching
bin.
5. Hatch eggs in the hatching bin. To set up the hatching bin, sprinkle
some feed on the floor, and place egg flats and two filled 0.5-L
waterers (with bases). Put rolled-up paper towel or sponge in the
base of the waterers to keep the nymphs from drowning (maintain
this practice until crickets are 3 weeks old). As the 7-day
incubation period is completed for each lay, transfer any
existing nymphs (from a previous lay) into the grow bins
(step 6), and place the corresponding set of egg pans
into the hatching bin. The crickets will start hatching and
continue to hatch over the next day or two [Ed. The time it
takes for eggs to hatch is influenced by temperature.] You
will see the small crickets on the egg flats.
6. Place nymphs into grow bins. To capture the nymphs,
you will need a bucket and a graduated cylinder. Take
the egg flats and shake them into the bucket. Transfer
crickets from the bucket into the graduated cylinder.
Then place them into grow bins (Figure 8) at a rate of
235 to 475 mL (1 to 2 cups) of crickets per grow bin,
adjusting the amount up or down as needed (e.g., adjust
downwards if overcrowding seems to be causing die-off).
In 5 or 6 weeks, you will have two bins of adult crickets
(approximately 8,000 to 10,000 per bin) to harvest as a
food source, and one bin of crickets that will lay eggs
to continue the cycle. NOTE: If your climate is such that
you need to supply heat, cricket farmers often harvest
crickets into small nursery bins, where they can be cared
for in a small space (to minimize heating costs) prior to
transferring them to grow bins.

Figure 8. Grow bins at Henderson Cricket Farm.
Note the egg crates for cricket housing inside the
bins. Source: Scott Martin

Depending upon the size of your building, these steps can easily be
scaled up to fill nine groups of three or four grow bins per group,
providing a constant supply of adult crickets for consumption or sale.
Hopefully these guidelines will give you enough information to start a
successful cricket farm. Growing crickets can be a fun and rewarding
experience if you take the time to learn their habits and needs. There
will be hiccups along the way, but
with perseverance and dedication,
Box 1. Regulations for importing crickets from the United States into Nicaragua.
anyone can become accomplished
in the art of growing crickets.
In Nicaragua, two steps are required to import crickets. First, the species

Sourcing and regulatory
considerations (Martin)
We have investigated starting
a cricket farm in Nicaragua for
humanitarian purposes. In doing
so, we learned about regulations
for importing crickets (Box 1).
Importing insects from one country
to another can be quite costly.

must be approved by the Nicaraguan government. The government charges
USD 3,000 to investigate if a species is acceptable. We were fortunate that
someone in Nicaragua had already applied for approval of house crickets.
The second step is to obtain approval for a specific shipment. This requires
a veterinarian to inspect and certify that the exporter’s crickets are free of
diseases and pests. The veterinarian’s report must be certified by the USDA
APHIS program. Nicaragua requires a physical letter of verification with
an official seal. Any documents not in Spanish must be translated by an
authorized translator, with the translation then verified by the Nicaraguan
Embassy in Miami. A rough estimate of USA expenses for approval of a very
first shipment is USD 500. On top of that, Nicaragua requires USD 160 to
approve the documents.
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Fortunately for us, there is a cricket protein company in the neighboring
country of Costa Rica.
You may find that house crickets, or other commonly-eaten cricket
species, are already available in your area. Alternatives to house crickets
include the tropical house cricket (Gryllodes sigillatus), the two-spotted
field cricket (Gryllus bimaculatus), and the Jamaican field cricket (Gryllus
assimilis). Locally-obtained crickets are more likely to be adapted to the
conditions in your area.
Be sure that the insects you produce, and products made from them,
are safe to eat. Clear regulatory guidance on this is often limited.
Vandeweyer et al. (2018) suggested submerging crickets in hot water
(60°C) to kill them, rinsing them in clean water, and then subjecting them
to a heat treatment (e.g. submerging crickets in a kettle of water and
bringing the water to a boil) as an effective way to eliminate pathogens.
After the heat treatment, the crickets can be processed in various ways,
such as freezing them or drying them in an oven. However you choose
to process crickets, strive for cleanliness in all your protocols.

Social considerations (Martin)
I remember walking around a rural village in Nicaragua after Hurricane
Mitch and seeing cow manure full of brown beans. Why? USAID was
giving away brown beans, but the people did not consider them as food
fit for human consumption. Any introduction of a new food requires
an educational effort to teach what the food is and how it is used. The
Spanish word for cricket is grillo, and I can recall women reacting to
the word the same way my wife would react to the word “cockroach.”
Fortunately, cricket flour looks like powder and has a pleasant, mild,
nutty taste. If we succeed in introducing crickets to Nicaragua, we will
have to teach people how to make and utilize cricket flour. For example,
it could easily be added to tortillas to improve the nutrition level.

Concluding thoughts (Editor)
Introducing crickets for human consumption might be easiest in places
where insects are already a part of peoples’ diets. Cricket farming,
at home or on a larger scale, can be done with commonly available
materials. If you are interested in raising crickets for food, we encourage
you to follow Martin’s example of “learning by doing,” starting with a few
bins. As Collins and Martin have done, share your insights with others. A
good place to do that is in ECHOcommunity Conversations, where you
can find input into questions already asked by ECHO staff.
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Cowpea (Vigna unguiculata) is a legume with edible beans, grown
throughout the tropics as a green manure/cover crop. Cowpea thrives
in hot climates with annual rainfall of 750 to1100 mm. Once its roots are
established, it is quite drought tolerant. High rainfall, however, adversely
affects cowpea due to waterlogging and increased disease incidence. At
ECHO’s demonstration farm in Florida, which receives nearly 1400 mm
annual rainfall, cowpea often grows poorly during the rainy season (June
through September). For a high-rainfall area, you could consider more
moisture-loving legumes such as velvet bean (Mucuna pruriens) or rice
bean (Vigna umbellata), but seeds of these may not be as widely available
as cowpea. Here we summarize what we learned after trialing a few
cowpea varieties for their potential as cover crops during our rainy season.

From ECHO's
Seed Bank:
Cowpea Varieties
for Warm Rainy
Season
by Tim Motis

Methods
On 13 June 2019, we planted seeds of ten cowpea varieties into two
1-m wide raised beds 0.6 m apart, with one variety grown on each of
five 2.3-m long plots per bed (Figure 9). A plot consisted of thirty plants,
established in a double row (15 plants per row) and spaced 15 cm (in
row) x 30 cm (between row) apart.
We placed four bamboo stakes (50
cm apart) between the two rows of
cowpea in every plot. The stakes
simulated stalks of maize, allowing
us to evaluate the potential of
cowpea vines to climb neighboring
maize plants. If growing cowpea
and maize at the same time, you
want a variety that covers the
ground well without climbing and
shading the maize plants.
We supplied water and fertilizer as
needed through a drip irrigation
system. We assessed overall plant
health/vigor several times during
the trial (between 7 and 12 weeks
after seeding). As the pods of
each variety reached maturity, we
estimated the percentage of vine
growth in a plot that covered the
bamboo stakes. At the end of the

Figure 9. Cowpea vines at the end of a 12-week trial in southwest Florida.
Source: Tim Motis
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trial, 12 weeks after seeding, we collected and weighed vine biomass on
the ground (not on poles) within a 1 m2 sampling area in each plot. We
were mainly interested in vine growth, so we did not harvest the seed
pods.

Findings
Conditions were suitable for testing cowpea varieties’ growth
potential under hot, wet conditions. Maximum temperature and
humidity, averaged over the 12-week trial period, were 35°C and 87%,
respectively. The crop received a total of 711 mm rainfall, more than the
approximately 600 mm amount that Akande et al. (2012) found optimal
for a cowpea growing season in Nigeria.
Table 2 summarizes what we learned about the ten cowpea varieties.
Vines of late-maturing varieties suffered less dieback and discoloration
than early-maturing varieties. All four of the varieties with best overall
health, and three of the four varieties with the most biomass, were
late-maturing varieties that reached the 50% flowering stage (at which
flowers appeared on 15 of the 30 plants) 78 days or more after seeding.
Of the four varieties with the most biomass, Red Ripper flowered the
soonest, reaching the 50% flowering stage at 52 days after seeding.
Table 2. Top-performing cowpea varieties, with respect to overall health and biomass production, and varieties with the
most and least amount of vines climbing bamboo poles.
Top four varieties in terms of:
Variety

Four varieties that climbed:

Origin and/or Supplier

Health

Biomass

Most

Iron and Clay

Urban Farmer

√

√

√

83060

Nigeria/ECHO

√

Carolina Crowder
Mavuno
Mungo Bean
Red Ripper
Reddish Brown
Senegal
Sonoran Yori Muni
Texas

√
√

Southern Exposure Seed Exchange
Tanzania/ECHO

Least

√

√

√

India
√

Green Cover Seed

√

Central Africa/ECHO
√

Senegal
√

Mexico/Native Seeds
Urban Farmer

√

Figure 10. Mavuno (left) and Red Ripper (right) cowpea varieties. Source: Tim
Motis

√

√

We also saw differences in the
tendency for varieties to climb
(Figure 10). The percentage of vine
growth on the poles was over 65
for the four varieties that climbed
the most, and less than 40 for the
four that climbed the least. Of the
four varieties with the most biomass
on the ground (2.8 to3.7 t/ha dry
weight), only Mavuno showed
low potential to climb. Mavuno, in
fact, had zero vine growth on the
bamboo poles (Figure 10).
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Concluding thoughts:
1. Late-maturing varieties appear to be best for high rainfall. If you are
in a drought-prone area, you would probably want the opposite,
an early-maturing variety that can grow and produce during short
rainy seasons.
2. Mavuno showed promise as a variety that covers the ground well
(2.8 t/ha dry biomass) without climbing neighboring plants. More
experimentation could confirm this.
3. Currently, ECHO’s seed bank in Florida carries Mavuno, Reddish
Brown, and 83060. See our website (ECHOcommunity.org) for
information on obtaining trial packets of seed. Seeds of most of
the other varieties in the trial are available through commercial
suppliers (see Table 2). You may have other varieties in your region
that you could try as well.
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Have you checked out the Conversations section on ECHOcommunity.
org? A conversation in May centered around emergency gardens,
especially in light of COVID-19 quarantines/shut-downs. An ECHO
network member who works in Guatemala asked for ideas for growing
nutritious plants in limited space.
The responses ranged widely. Several people suggested specific plants
that mature quickly and that grow well in small spaces, with cautions to
first look at what people already eat; to consider what kind of food is
most needed (e.g., carbohydrates, protein, or vitamins); and to source
food and plants locally as much as possible. Other commenters
reminded readers that diluted urine is a readily available source of
nutrition for plants, and can also provide much-needed nitrogen to
hasten the speed at which plant material turns into compost. The
conversation also includes several suggestions for making simple sack
gardens. Check it out!

New ECHO Branding
ECHO is implementing some stylistic updates! You may have noticed
that our logo and website, ECHOcommunity.org, have been redesigned.
Similarly, we are updating our technical publications. Future editions of
ECHO Development Notes (EDN), Technical Notes (TN), Best Practices
Notes (BPN), and Research Notes (RN) will be released with their new
formats (Figure 11). The new designs include a single-column format
and increased font size that enhance readability on electronic screens.
We will continue to provide the quality content our network has come to
expect.

Echoes from
our Network:
Emergency
Gardens in a
Quarantine
World

Books,
Websites,
and Other
Resources
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If you would like to contribute to ECHO’s work as an outside writer,
please contact publishing@echonet.org with your area of interest. We
are especially interested in first-hand knowledge gleaned from working
with small-scale farmers. See ECHO's publications page for more details.

Figure 11. Examples of new publication designs featuring (left to right): EDN, Technical Note, Best Practices Note, and
Research Note. Source: Cody Kiefer

New Technical Note on Earthbag Seed Banks
Seed saving is an important topic in agricultural development work,
and ECHO has published many pieces on various aspects of seed
storage techniques, appropriate technologies, and seed sharing.
ECHOcommunity.org hosts various resources related to earthbag
building, seed storage, and other related topics. The latest addition to
our repertoire is an “Earthbag Seed Bank” Technical Note that provides
a walkthrough in building a resilient seed storage environment for
community seed banking.
Along with the technical information behind the benefits of earthbag
structures, this Technical Note provides detailed build instructions, hints
and tips for designing your own earthbag seed bank, and an online
slideshow of various aspects of the build process undertaken at the
ECHO Florida campus of our own structure.
Finally, the “Further Reading” section offers a host of resources as you
consider if an earthbag seed bank is appropriate for your needs and
context. As always, ECHOcommunity Conversations is a great place to
discuss with fellow network members any thoughts and questions you
may have about earthbag seed banks, community seed banking, or
other topics!
Follow this link to access Technical Note 96: “Earthbag Seed Banks.”

Restoring the Soil, Second Edition now available
through Amazon.com Inc®
Roland Bunch’s paperback book on how to use green manure/cover
crops (gm/ccs) to fertilize the soil and overcome droughts is now
available through Amazon.
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Smallholder farmers around the world produce the majority
of the world’s food, but face some of the harshest growing
conditions globally. Soils in these areas often lack nutrient- and
water-holding capacities, due to erosion or poor soil structure.
These obstacles can be staggering for farmers who depend on
soils to sustain their crops for home and/or market production,
especially in the face of climate change.
Part 1 of Restoring the Soil, Second Edition the book describes
benefits and limitations of gm/ccs, common misconceptions,
and common mistakes made in using them. It discusses how
gm/ccs relate to soil improvement, tropical agriculture, and
climate-smart practices. Part 2 leads the reader through a
unique, incremental decision-making process for selecting
which of 117 gm/cc systems have the most potential for success
in their setting.
To order your own copy of Restoring the Soil, Second Edition,
please visit Amazon.com. The book is also still available through
ECHO's Bookstore.

This is the book we have been waiting for. Restoring
the Soil distils and condenses a lifetime of learning
and a wealth of experience. It is a wonderful source
of knowledge and advice about a vital and neglected
area of huge potential, a treasure trove for smallholder
farmers around the world and those who work with
them....It is practical, accessible and wide-ranging across
an astonishing variety of green manure/cover crops.
—Dr. Robert Chambers
Director
Institute of Development Studies
University of Sussex
Author of Rural Development, Putting the Last First,
and other books

This is a great opportunity to learn from a world-renowned expert how
to increase the health and resilience of soils around the world!

ECHO Florida Events
ECHO International Agriculture Conference - ONLINE EVENT
November 19th

Upcoming
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