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Extending the quality of fresh produce has implications for marketing 
as well as for household consumption. We have emphasized 

postharvest handling of tropical fruit; however, many of the principles 
and practices in this series of articles also apply to fruit-bearing 
vegetables and leafy greens (Figure 1). We introduced the topic series 
in issue 154 of ECHO Development Notes (EDN) with an article on 
harvesting at the right time [http://edn.link/postharvest1], covering 
principles and indicators of fruit maturity. Postharvest quality is also 
influenced by how fruit is handled, from the time it is harvested until it 
is marketed and consumed. In this article, we focus on how produce 

should be handled at harvest.

Importance of careful handling
Injury and decay are leading causes of deterioration 
of fresh produce (Sargent et al., 2007). Forms 
of injury include bruising, crushing, cutting, 
tearing, and sunburn. Of these, bruising is the 
most common form of damage to fresh fruit. 
Damage associated with bruising can be internal 
and therefore not seen by harvesters in the field 
(McColloch, 1962). Bruising and other types of 
injury lead to blemishes, discoloration, tissue 
damage, and water loss that detract from the 
appearance and quality of produce.

Injuries and dead tissue are entry points for disease-
causing bacteria and fungi. Given the linkage 
between injury and decay, these major contributors 
to postharvest losses can be reduced by minimizing 
damage of produce whenever it is handled, starting 
at harvest time.

Best harvest practices
Harvest with the goal of preserving the quality of produce for 
subsequent market sale or household consumption. Below are practices 
that accomplish this goal by minimizing injury and decay.

Timely harvest
Learn to recognize indicators of fruit maturity, as discussed in EDN 154. 
Ensure that field workers know the proper size, shape, and color of fruit 

to harvest. Remember that fully ripened fruit will 
be softer and more prone to injury than fruit at an 
earlier stage of ripeness.

Harvest during the cool hours of the day to avoid 
heat damage. This could be early or late in the day, 
or even at night. If harvesting in the morning, wait 
until after the dew dries to slow the proliferation of 
moisture-loving diseases.

Careful handling
Impact bruising results from fruit being dropped 
or carelessly tossed around (Figure 2). Pick fruit 
carefully, rather than shaking branches and letting 

Extending 
Postharvest Life 

of Fresh Fruit: 
Harvest for Quality

by Tim Motis

Figure 1. Diversity of fresh produce being sold at a roadside 
market in India. Source: Patrick Trail

Figure 2. Example of a bruised tomato (right) in comparison 
to an undamaged fruit (left). Source: Tim Motis
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fruit fall to the ground. Harvest bags with shoulder slings (Figure 3) 
can be worn by workers and used to gather fruit that are then placed 
into field or transport containers (FAO, 1989). Fruit in harvest bags will 
rub against each other while harvesters move in the field, so they are 
best used for fruit with firm skin like avocado (Persea americana) and 
citrus. Gently place harvested produce into baskets or boxes, instead of 
dumping produce into harvest containers. 

Plan to minimize the number of times fruit is handled once harvested. 
The fewer number of times fruit is handled, the less likely it is to become 
bruised or otherwise damaged.

Proper use of harvesting containers
Compression bruising is caused by excessive weight of other fruit or 
objects against fruit surfaces (Hussein et al., 2020). Overfilling of large 
baskets, boxes, or other containers compresses fruit towards the bottom 
due to constant weight and pressure of the top layers. Options for 
alleviating this include not filling containers all the way and the use of 
smaller containers. Empty harvest bags frequently to keep fruit at the 
bottom of the bag from being damaged by the weight of fruit above 
them.

Use clean, well-ventilated containers with smooth sides; examples 
include buckets and stackable plastic crates (Kitinoja and Kader, 
2015). To keep produce clean and free of disease-causing or other 
contaminants, do not place harvest containers on bare soil in the field 
or use them to store items such as food or fuel. Do not drop containers 
of produce while moving throughout the field or loading them into 
transportation vehicles. If you are using containers that stack, leave 2 to 
4 cm of space at the top of each container to prevent compression of 
the container on fruit in a lower container.

Always arrange produce in containers in a way that prevents or mitigates 
potential damage. If the fruit has a stem attached to it (e.g. eggplant 
[Solanum melongena], pepper [Capsicum spp.], etc.), always arrange 
stems to face the outside of the container to avoid fruit flesh from 
being punctured by stems of other fruits. If a crop has hard/sturdy 
shoulders (e.g. tomatoes [Solanum lycopersicum] and starfruit [Averrhoa 
carambola]), always arrange fruit so that the weight of the fruit is on the 
shoulders of the fruit.

Appropriate use of harvesting methods and tools
Select harvesting techniques and tools that work well for the crop and 
growth stage at which the crop is being harvested. Below are some 
examples based on an FAO (1989) document: 

• No tools (Harvest Tips Video [http://edn.link/qdh6kz])

o Ripe tomatoes or passion fruit (Passiflora edulis) that easily
break from the plant with the fruit stem (peduncle) still
attached to the fruit can be harvested by simultaneously
lifting, twisting, and pulling the fruit. Do this swiftly in a
motion opposite from the natural direction of stem growth.

o Leafy crops like collard greens (Brassica oleracea [Acephala
group]) may be harvested by snapping or pinching the

Figure 3. A harvest bag with a 
shoulder sling.  
Source: Stacy Swartz

https://www.echocommunity.org/resources/f8758bed-7acc-4c54-8b34-2678ad660ddf
https://www.echocommunity.org/resources/f8758bed-7acc-4c54-8b34-2678ad660ddf
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leaves off the plant by hand. This is best done by cupping 
your hand above the leaves to be harvested and pushing 
down on the leaf base near the main stem of the plant. Do 
not leave parts of leaf stems attached as these will continue 
to pull nutrients and water from the plant.

• Pruning tools (clippers or shears) work well for crops with woody
fruit stems, such as avocado, citrus, and mango (Mangifera indica).
Breaking stems off the fruit can create a wound through which
disease organisms can enter. Instead, cut the fruit stem about 1 to 2
cm above the fruit (Figure 4).

• Knives work well for harvesting produce with fleshy stems, like the
main stems (close to the ground) of cabbage (Brassica oleracea
[Capitata group]) plants. Make sure knife blades are sharp. Ease
of cutting minimizes damage that would otherwise occur with dull
blades.

• To remove fruit from tall trees, consider using picking poles
equipped with a cutting blade and a small basket or net for
collecting severed fruit (Figure 5).

Clean and disinfect tools before and after use, including ladders used 
for harvesting fruit trees. Sanitize cutting tools frequently by spraying 
them with a disinfectant like rubbing (isopropyl) alcohol. Practicing good 
sanitation prevents the spread of diseases that cause postharvest decay. 

Provision of shade
As plants grow, water taken up by the roots moves up through the 
stems and leaves and is eventually lost to the air through tiny openings 
(pores/stomata) in plant surfaces (FAO,1989). A leaf or fruit continues 
to lose water after being detached from the plant, but the water lost to 
the air can no longer be replaced by water from the soil. Water loss is 
associated with weight loss and shriveling which occurs most rapidly in 
leafy vegetables due to their large surface area. 

Water loss occurs most rapidly at higher temperatures and lower 
humidity. Overexposure to sunlight also leads to sunburn, causing 
uneven coloration (Figure 7A) and damage of underlying tissue. As you 
harvest produce, place it under shade as soon as possible. For crops 
harvested multiple times, avoid cutting vines or breaking branches while 
harvesting, as the canopy foliage shades remaining fruit from the sun.

Figure 5. A picking pole equipped with a net and cutting edge for harvesting fruit from tall trees. Source: Stacy Swartz

Figure 4. Use of clippers to cut the 
fruit stem of a mango.  
Source: Tim Motis
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Harvesting tips for several fruit crops
Harvesting methods vary among crops, depending on factors such as 
height and growth habit of the crop, as well as characteristics of the fruit. 
Based on or in addition to the above-mentioned practices, below are 
suggestions for harvesting banana (Musa spp.), mango, papaya (Carica 
papaya), starfruit, and tomato. 

Banana
Clusters of banana fruit, called hands, form as a bunch on a stalk 
supported by a pseudostem that consists of layers of leaf tissue and 
serves as a trunk (Crane and Balerdi, 2020). For tall varieties, slash into 
the pseudostem about halfway to make it easy to bend it downwards, 
bringing the banana bunch within reach (Morton, 1987). Use a curved 
knife to cut the bunch from the pseudostem, leaving 15 to 18 cm of 
stalk (portion closest to the pseudostem) for harvesters to hold (Figure 
6) while carrying bunches of bananas out of the field. If not already 
removed, cut off the flower and any stalk on the lower (flower) end of the 
bunch.

Mango
Mango fruit within reach can be harvested by hand. Fruit out of reach 
from the ground will need to be harvested using ladders or poles. To 
avoid impact injury and contamination with disease organisms, do 
not allow fruit to fall to the ground. Some poles are equipped with a 
collection net or mechanism to cut and grasp the fruit stems for lowering 
fruit gently into harvest containers (Motis, 2019; Arndt and Kahl, 2017). 
Picking poles without nets or holding mechanisms can be used to pull 
fruit down from the tree, with helpers on the ground catching the fruit 
into a tarp or net before they reach the ground (Lyaga et al., 2019). 
Similar tools can be used for harvesting avocados.

Harvested mangoes exude sap from the stem end of the fruit. The sap 
can cause unsightly spotting and discoloration of the fruit. Two ways to 
minimize sap burn are 1) to clip the stem above the fruit, leaving about 
1 to 2 cm of stem on the fruit and 2) to invert the fruit, with the stem end 
oriented downwards, until sap leakage slows.

Papaya 
Papaya fruit have thin skin susceptible to abrasions and punctures. Skin 
injuries lead to green blemishes (that remain when the fruit is ripe), 
weight loss, and disease infection (Quintana and Paull, 1993; Sugano 
et al., 2013). A poster by Sugano et al. (2013) illustrates the following 
techniques to minimize papaya fruit damage:

• Use both hands when harvesting a fruit, to keep the fruit being 
harvested from rubbing against remaining fruit on the tree.

• Wear clean gloves to avoid fingernail damage and buildup of dried 
sap.

• Trim fruit stems before putting fruit into harvest containers.

• Remove dried sap and soil particles from fruit and harvest 
containers; this can be done by cleaning with a moist cloth.

• Line harvest bins with material like foam, newspaper, or cardboard. 

• Place fruit into harvest containers with the stem ends facing 

Figure 6. A banana bunch cut off 
the parent plant with stalk left for a 
harvester to grip.  
Source: Brittaney Trail



5

in sacks than boxes. To minimize bruising they 
also suggested placing paper between layers of 

fruit, in harvest containers lined with cushioning material such as paper 
or foam. Arrange fruit in containers vertically with shoulders facing down 
(Figure 7B). 

Tomato
Protecting tomatoes from heat damage is important. Harvest when the 
air temperature is close to 20°C, which will likely be in the morning 
or evening (Arah et al., 2015). In parts of Africa, farmers arrange with 
buyers to come to the field on the day of harvest (Saran et al., 2012). 
Many of these farmers keep harvested tomatoes under tree shade until 
buyers come. Depending on how long fruit stay under a tree, they may 
be exposed to direct sun as the position of the sun changes during the 
day. For keeping tomatoes in the field before buyers come, Njume et al. 
(2020) suggest building a shade structure using heat-reflecting material 
like palm fronds. If you are utilizing containers for storing or transporting 
tomatoes, arrange individual fruit in containers with shoulders facing 
downward and do not stack more than a few layers in one container.

Concluding thoughts
Some solutions to postharvest loss, such as refrigerated storage and 
transport, are out of reach for many individual small-scale farmers. 
There are ways, however, to reduce loss of produce that do not involve 
expensive technologies. Harvesting at the right time (see EDN 154) and 
careful handling are examples of practices that anyone can implement.

Careful handling may be easier with factory-made harvest containers such 
as plastic buckets or crates instead of baskets. Farmers unable to obtain 
such items can still take steps to reduce fruit damage at harvest. Rough 
edges of baskets, for example, can be softened by lining the inside with 
cushioning material of some kind (Figure 8). 

AA BB
Figure 7. Starfruit with browned ribs (A) and proper 
arrangement of starfruit in a crate lined with newspaper (B). 
Source: Danielle Flood (A) and Ashley Dawson (B)

downwards. This minimizes blemishing caused by sap leaking out 
of cut stems.

• Cover the bins with a blanket to shade the fruit and minimize 
abrasions during transport. 

Papaya fruit are easiest to harvest while they can be reached without 
having to use a ladder or pole. When using a pole to harvest fruit from 
tall trees, catch the fruit by hand or in a net to avoid letting the fruit hit 
the ground.

Starfruit
With their thin skin, starfruit are easily damaged 
under windy conditions, as movement of the 
canopy causes fruit to rub against branches or 
other fruit (Nakasone and Paull, 1999). Barriers 
such as windbreaks (rows of trees) or other fruit 
trees mitigate against wind damage.

NGMC (2004) highlighted the importance 
of careful handling to minimize damage and 
subsequent browning of the ribs of starfruit 
(Figure 7A). They suggest placing fruit into boxes 
instead of sacks, as friction between fruit is greater 
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Harvesters may not realize that fruit injury is occurring 
if the damage to produce is not visible during 
harvest. Awareness leads to best harvest practices 
that farmers can implement, training helpers as 
needed.
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This chicken compost system is adapted from the system taught by Geoff 
Lawton, permaculture consultant, designer, author, and teacher. Jordan 
was taught this system by Geoff Lawton in one of his Permaculture 
Design Courses and then brought it and adapted it to the context of the 
ECHO Global Farm in North Fort Myers, Florida.

Introduction
Farmers and agriculturalists know the value and benefits of making and 
using compost. However, thermophilic or “hot”      composting can be 
a labor and time intensive task that is abandoned when a small-scale 
farmer has competing demands. This chicken compost system was 
designed to reduce the labor demand on the farmer while still providing 
the soil building capacity of compost. The system also provides a new 
use for previous “waste,” such as food scraps, leaf litter, and other 
excess biomass. The concept is simple: utilize chickens’ excrement 
and instinctual scratching behavior to aid in the creation of soil at a 
rate comparable to other hot composting techniques. Carbon, a key 
ingredient in any compost pile, is stored under the roosting area or coop 
of the chickens where it passively collects droppings (a combination of 
both urine and manure).

Once the piles have been made, the chickens interact with the pile by 
climbing and scratching at it as they search for bugs, seeds, greens, and 
food scraps (Figure 9). This provides a few key benefits: 

• It reduces the frequency a farmer has to rebuild (or turn) the 
compost pile.

• It adds a consistent high-nitrogen organic material that helps keep 
the compost in its ideal temperature range (50 to 70°C).

• It supplements feed requirements for the poultry, helping reduce 
livestock cost.

At the end of eight weeks, a farmer has two complete 1x1.5 m² compost 
piles that are ready to use.

Prerequisites
• 16 m² of enclosed space to confine chickens

• 10 to 12 chickens

      Thermophilic composting is the 
breakdown of organic materials with 
heat-loving (thermophilic) microbes. Heat 
is released during the decomposition 
process, making these compost piles hot. 
Moisture and feed source must be within 
appropriate ranges for compost to remain 
hot and organic material to be broken 
down (Blank, 2007; Misra et al., 2003).

Chicken Compost 
System

Chris Jordan  
adapted from Geoff Lawton

Figure 9. Chickens climbing on and 
scratching compost pile. 
Source: Chris Jordan

1

1
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• Carbon source (e.g. peanut shells or straw) that has been collecting 
chicken droppings for 6 to 8 weeks

• large animal manure

• 1x1.5 m wire cage

Instructions
In my experience, there is both an art and a science to making compost. 
The science of how composting works is well documented and is 
outside the scope of this document. The art of compost has more to 
do with the material and the proportions of material you use to make 
the pile. Unless you are planning on selling compost commercially, it 
is unlikely that you will have exact recipes, by weight or volume, for the 
three key ingredients needed to make a compost pile. Instead, you will 
utilize what material you have available when you first build your piles. 
The three key ingredients are: 

1. Carbon source (“browns” such as wood chips, straw, or other dried 
biomass)

2. Nitrogen source (“greens” such as green plant biomass 
 or food scraps)

3. Manure source

I think it is reasonable to assume that most small-scale farmers will have 
many variables in their access to nitrogen, carbon, and manure sources. 
There may be consistent carbon and manure sources, but the greatest 
variable will likely be the nitrogen sources used. In my experience, 
biodiversity is key to making compost, a farmer shouldn’t rely on one 
or two sources of nitrogen but should use as many sources as possible. 
With that said, what follows are general proportions and guidelines that 
are helpful when getting started.

Start by gathering the required material for building two 1x1.5 m² 
compost piles. I would recommend using a combination of food scraps 
and high-nitrogen, green biomass. Manure from large animals such 
as goats and cows are excellent sources of manure, in addition to the 
chicken manure that is part of your carbon stock. To maintain adequate 
oxygen levels in the pile, it is best if the large animal manure is dry. A 
combination of manure sources would be ideal for increasing microbial 
diversity in your compost. Additionally, you’ll want to use a chipper/
shredder to cut the “greens”, and possibly the “browns” into smaller 
pieces. Smaller pieces increase the rate of decomposition and makes 
rebuilding piles much easier.

When you have gathered your materials, you are ready to begin 
building. You’ll be building the pile in layers, starting with the 1/3 of 
your collected carbon source. Make a 1 m in diameter carbon circle 
on the ground. Next, add 1/3 of your nitrogen source on top in equal 
proportion. I recommend using your plant biomass first and saving your 
high nitrogen food scraps for the middle layers of the pile. Lastly, you’ll 
be adding the dry manure on top. The amount of dry manure you add at 
this point is at your discretion and will come with experience. Typically, 
you would add two to three shovels-full, enough for a generous 
sprinkling of manure to mostly cover your nitrogen source. Spray the 
pile with water long enough to saturate the top layer (Figure 10A). You 

      Some green biomass is higher in 
nitrogen and is therefore ideal for compost 
building. Tithonia diversifolia is one such 
crop (Motis, 2017).

22
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will repeat this layering process gradually reducing the diameter, until 
you reach 1.5 m in height. When finished your pile (pile A) should have a 
"bell" shape to it (Figure 10B).

Repeat this process for the second pile (pile B) only this time, place 
a cage around the pile to limit the chickens’ access (Figure 10C). 
This allows one pile to stay at a consistent temperature (pile B) while 
maximizing the benefits the chickens provide on only one pile at a time. 

Maintaining a pile
Once you have your two compost piles completed, you’ll be doing some 
daily and weekly maintenance until both piles are complete. A good 
indication of when a pile is complete is when 50 to 70% of the original 
material is broken down and no longer recognizable as to what it was 
when the pile was started. Another indication of when a pile is complete 
is when the temperature of the pile stabilizes and no longer gets hot 
after rebuilding.

Daily tasks
Collect and record temperature data for each pile. The acceptable 
temperature range is between 50 to 70°C. A compost thermometer 
(Figure 11) is the easiest way to measure the temperature of the pile. 
Another way to approximate the temperature is to put a long piece of 
metal into the pile and leave it for 20 to 30 minutes. When you pull it out 
after that time, the portion of the metal that was in the pile should be 
hot to the touch. You should not be able to keep your hand on the metal 
for more than a second. If temperature readings indicate that the pile is 
too hot, rebuild the pile making sure to switch the material that is on the 
outside of the pile with the material in the center of the pile. If the pile 
is too cold, turn the pile and add a nitrogen source such as green plant 
material or food scraps.

Check moisture level for each pile and add water as needed. The ideal 
moisture level is determined by a simple squeeze test. When squeezing 
a handful of compost, 1 to 3 drops of water should drip out of your 
hand. If there is not enough water, add more until the pile reaches ideal 
moisture level.

AA BB CC
Figure 10. Wetting of pile at each complete layer (A). Completed pile for chickens to scratch and peck at (B) and an 
enclosed complete pile (C). Source: Chris Jordan

Figure 11. Composting 
thermometer. Source: Chris Jordan
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Re-stack/dress the pile not in the 
cage (pile A) each morning to 
maintain the recommended height 
and shape.

Weekly tasks (Figure 12)
Each week you will move a compost 
pile either from the cage to the 
open ground or vice versa. When 
you are rebuilding the pile from one 
place to the other, it is important to 
move the center of the pile to the 
outside and to make the outside 
the center. This helps ensure that 
the biomass is breaking down at the 
same rate.

Remove the cage from Pile B and 
set it up in the vacant space closest 
to the coop.

Transfer Pile A into the cage. Check 
the moisture content of the pile and 
add water if needed. For typical 
thermophilic composting, the pile 
should stay between 50 to 70°C for 
three days before rebuilding it but for this system you will rebuild every 
week regardless of whether the ideal temperature is reached. Weekly 
rebuilding is done to aerate the pile and avoid anaerobic activity.

Rebuild Pile B adding food scraps (Figures 12 and 13) into the vacant 
space left by Pile A following the same guidelines above. Adding more 
nitrogen source helps increase microbial activity and heat the pile up 
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Here Andrew Lotze shares his experience with microcontrollers in 
conjunction with BeerSheba Project work in Senegal. His thoughts are in 
reference to the EDN 155 [http://edn.link/2myd6p] article on agricultural 
applications for microcontrollers.

I've been following a similar trajectory to Tim for the last two years 
with regards to the use of microcontrollers for data gathering and 
farm automation. I started with simple programmable timers, and pre-
packaged Wi-Fi relays, and eventually discovered a well-developed 
alternate firmware that takes much of the work out of programming the 
microcontrollers, and easily integrates into Wi-Fi networks.

Figure 12. Schematic of weekly switching of piles. Source: Stacy Swartz

Echoes from 
our Network  
Microcontroller 
use

by Andrew Lotze

Figure 13. Adding food scraps 
while rebuilding a pile. 
Source: Chris Jordan

http://beershebaproject.org/
https://www.echocommunity.org/resources/c5c6c3af-42f2-49e5-8c89-73c0e3c3b26f
https://www.aliexpress.com/item/32792869078.html?spm=a2g0n.order_list.0.0.19631802fVySry
https://www.aliexpress.com/item/2255801118067143.html?spm=a2g0n.order_list.0.0.19631802fVySry&gatewayAdapt=4itemAdapt
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The firmware is called Tasmota [https://tasmota.github.io/docs/], 
and is an Arduino-based software for ESP8266/ESP8285 and ESP32 
microcontrollers. ESP8266 is a 160mhz Wi-Fi capable microcontroller 
that has 10 digital and 1 analog inputs/outputs, that can control relays, 
lights, motors, MOSFETs, read voltage, communicate on serial buses 
like I2C and SPI, and more. It costs around $2 for a development board. 
The Tasmota community is very active and drivers exist for all kinds of 
sensors (temperature, humidity), time-of-flight, air quality, pressure, light, 
ultra violet, carbon dioxide, and pH). Those sensors are available for very 
low cost ($1-$5).

ESP32 is more powerful (240mhz), and costs around $4, but has 
more digital and analog inputs/outputs. ESP8266 and ESP32 both 
use significantly more energy than a simpler Arduino board, mostly 
due to Wi-Fi, so trying to run these using batteries is challenging. The 
firmware works best when it can connect to Wi-Fi (and send/receive 
data to/from various servers), but low-power options exist, so modules 
can run for weeks at a time on a 18650 lithium cell, and indefinitely in 
conjunction with a small solar panel. In general, though, they are suited 
for environments where 24/7 power is available.

I have:

• ESP8266 modules controlling bore-hole pumps (they can even 
read and pass-through serial data from motor controllers), with 
attached manual switches, so pumps can be turned on and off 
in-person or remotely (Figure 14A).

• Modules controlling solar battery charging (Figure 14B) and 
reading individual lithium cells (although dedicated BMS [Battery 
Management System] balancing boards are easier)

• Modules reading temperature, humidity, and rainfall; that data is 
logged to an SD card.

• Modules for monitoring and logging energy usage of some 
freezers using a ESP8266 module plus an AC power meter board 
($6) (Figure 14C).

Centralized data collection from all the modules is helpful, and I am 
using a $15 Raspberry Pi Zero 2 W to run the services that the ESP8266 
needs for that. The Zero 2 W can easily handle:

• Node-Red (automation flow-chart software)

• Syslog (error and debugging logging)

• InfluxDB (time-series database for sensor logging)

• Grafana (graphing of time-series data)

• MQTT (low-overhead messaging protocol for communicating with 
Wi-Fi things)

• GPS (for accurate time-keeping in the absence of internet)

• NTP (distributing accurate time to everything else on the network).

Grafana and InfluxDB let me collect the sensor data from the ESP8266 
modules and visualize it (Figure graph 15A ) easily. I can also monitor 
switch state (Figure graph 15B) to see at a glance which things are on or 
off. 

Figure 14. Modules controlling 
pumps (A) solar battery charging 
(B), and energy usage (C).  
Source: Andrew Lotze

AA

BB
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https://tasmota.github.io/docs/
https://tasmota.github.io/docs/
https://www.aliexpress.com/item/32787418018.html?spm=a2g0n.order_list.0.0.19631802fVySry
https://www.aliexpress.com/item/2251832632484444.html?spm=a2g0n.order_list.0.0.19631802fVySry&html=static&gatewayAdapt=4itemAdapt
https://www.aliexpress.com/item/32998009174.html?spm=a2g0n.order_list.0.0.19631802fVySry
https://www.aliexpress.com/item/3256801170311468.html?spm=a2g0o.cart.0.0.696f3c00nUVccQ&mp=1&gatewayAdapt=4itemAdapt
https://github.com/arendst/Tasmota/discussions/13164
https://www.aliexpress.com/item/2251832815611839.html?spm=a2g0n.order_list.0.0.19631802fVySry&gatewayAdapt=4itemAdapt
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The common onion (Allium cepa L.) is an important vegetable used in 
food preparation worldwide. The main edible portion of the plant is the 
bulb, which grows in the soil and is formed by fleshy scales which are 
modified leaves (Wu et al., 2016). ECHO’s Global Seed Bank offers a 
variety called ‘Awahia’ that is adapted to warm climates and forms pink/
red bulbs that have good storage qualities (Figure 16).

Onion varieties are categorized by the daylength required for bulb 
formation. Short- and long-day varieties need 12-13 and 14.5 hours 
of daylight, respectively, to form bulbs (Hamasaki et al., 1999). Since 
daylength at the equator is 12 hours, you need a short-day variety if 
you want to grow onions that produce bulbs in the tropics. ‘Awahia’ is 
a short-day variety developed by College of Tropical Agriculture and 
Human Resources (CATAHR) in Hawaii (Hamasaki et al., 1999). 

Onion varieties vary in flavor, with some described as having a mild 
taste and others as having a strong, spicy flavor. The latter are described 
as pungent varieties. Though many short-day onion varieties are mild-
fleshed, ‘Awahia’ is described as pungent. Pungent varieties are typically 
cooked while mild varieties are either cooked or eaten raw. 

The length of time onion bulbs can be stored varies with variety. ‘Awahia’ 
has good preservation qualities. It should be possible to store the bulbs 
for two to six months (Ko et al., 2002). To maximize storage life, Tripathi 
and Lawande (2019) mention the following:

From ECHO's 
Seed Bank  
Allium cepa 
‘Awahia’: A 
Short-Day 
Onion Option

by Tim Motis

Figure 15. Examples of graphs 
showing sensor data (A) and switch 
states (B). Source: Andrew Lotze
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• Harvest when 50% or more of the plants’ leaves have dried. 

• Allow harvested onions to cure before storing them. Curing is a 
process that dries the neck, roots, and outer skin while retaining 
water content of the bulb. It minimizes rotting and water loss 
of stored onions. If harvest time coincides with a season of dry 
weather, curing can be done in the field by harvesting the bulbs 
with the leaves attached and then placing bulbs in one row under 
leaves of plants in the next row; this prevents sunburn that could 
result from exposure to direct sun. If rain is expected, cure onions 
in a dry, well-ventilated structure (e.g., a curing shed). Allow onions 
to cure until the outer skin is dry and papery, which will take at least 
5 to 10 days depending on temperature and air movement (these 
conditions are influenced by curing method). To minimize injury to 
the bulbs, avoid handling them while they are curing.

• When trimming leaves after curing, leave a few centimeters of the 
neck attached to the top of the bulbs to reduce infection by disease 
organisms. 

• Store in a cool place with 65 to 70% humidity. 4

Onions produce seed after two growing seasons. Plants form bulbs in 
the first season and flowers in the second (Rashid and Singh, 2000). 
Onion plants require low temperatures (10-15 °C) to flower. Thus, 
growing onions for seed multiplication is challenging in the tropics 
but can be done at high-altitude locations that meet temperature 
requirements. The publication by Rashid and Singh (2000) covers details 
for a bulb-to-seed method of producing onion seed; it involves storing 
bulbs at 12°C to meet the low temperature requirement. 

Development workers may request a free trial packet of ‘Awahia’ seed. 
See ECHOcommunity.org for information on obtaining seed from the 
ECHO Global Seed Bank.
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3

      Temperature recommendations vary 
in the literature. Tripathi and Lawande 
(2019) state that onions can be stored well 
at temperatures between 25 and 30 °C, a 
range that can be achieved without cooling 
equipment in many places. Moisture 
loss and disease proliferation become 
problematic at humidity levels below 65% 
and above 75%, respectively. 

4

       Tripathi and Lawande (2019) point out 
that losses will occur if the bulbs are left in 
wet soil too long, which is why onions are 
often harvested before all of the leaves are 
dead. Harvest by pulling the bulbs out of 
the soil by hand; in compacted soil it may 
be easier to use a hoe.

3

Figure 16. 'Awahia' onion bulb at 
harvest. Source: Holly Sobetski

https://www.echocommunity.org/pages/echo_global_seedbank_info
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Discounted price for “Restoring the Soil” – Second 
Edition by Roland Bunch
Now only 9.95 USD!
Buy “Restoring the Soil” today 

Roland Bunch has worked in agricultural development for more than 42 
years in more than 50 nations of Latin America, Africa, and Asia. Green 
manure cover crops (gmccs) enrich the soil while providing numerous 
other benefits such as weed suppression and food for human and/or 
animal consumption. Understanding their functions, selecting gm/ccs 
for specific growing conditions, and knowing how to integrate them 
on small-scale farmsteads can be a daunting process. Roland Bunch's 
second edition of "Restoring the Soil" helps practitioners and farmers 
learn about gmccs and choose context-appropriate gmcc systems 
already in use by smallholder farmers.

Part 1 of the book explains benefits and limitations of gmccs, common 
misconceptions, and mistakes made in using them. It discusses how gm/
ccs relate to soil improvement, tropical agriculture, and climate-smart 
practices that sequester carbon and mitigate against drought. 

Part 2 guides the reader through a unique, incremental decision-making 
process for selecting which of 117 gmcc systems have the most potential 
for success in their setting.  

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

I have read Roland's book several times and I believe that it is 

one best resources I have ever seen for farmers of any scale from 

smallholders to broadacre to rebuild soil, fertility and productivity 

at minimal cost. We really need to promote it. As a farmer I can state 

with great confidence that these systems work as I have used these 

types of green manures for decades and still do.

- Andre Leu

ECHO 29th Annual International  
Agriculture Conference - in Person
ECHO Global Demonstration Farm   |   Florida, USA 
November 15-17, 2022

Reflecting, Restoring, Renewing Hope is the theme for this year's ECHO 
International Conference! We want to take the time to share lessons 
learned, work together to troubleshoot ongoing needs, and inspire each 
other to try new ideas.

We want to hear from you as well. Besides interacting in person with 
other participants, there are two important ways you can share.

1.  Visit the website and discover how you could be a presenter during 
a break-out time with a topic you have experience in.

Upcoming 
Events

Books, 
Websites, 
and Other 
Resources

https://www.echobooks.net/restoring-the-soil.html
https://conference.echocommunity.org/
https://conference.echocommunity.org/
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2. We would also like to honor and highlight you and your efforts with 
a simple video you produce. Please share a 1-2 minute cell-phone 
video about any of the following things:

• A summary about your work and what ideas or techniques 
kick-started your project? 

• What key lessons have you discovered along the way? 

• What change took place in your life or in the life of your 
community?

• Was there a silver lining you discovered with your project 
due to the COVID pandemic? 

• What are you currently experimenting with on your farm or 
in your community?

• What additional areas would you like to learn about?

ECHO will select videos from network members sharing their journey in 
agriculture and community development and then everyone will watch 
these stories at the conference in November. You can upload your video 
here by November 1, 2022: http://edn.link/send-video

ECHO East Africa

7th ECHO East Africa Biennial Symposium on 
Sustainable Agriculture and Appropriate Technologies
Arusha, Tanzania 
February 21-22, 2023
 

http://edn.link/send-video
https://www.echocommunity.org/resources/423d27c2-da76-48f4-8747-995e836859b8
https://www.echocommunity.org/resources/423d27c2-da76-48f4-8747-995e836859b8

