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ECHO’s missions is to reduce hunger and improve lives worldwide 
through partnerships that equip people with agricultural resources 

and skills. One of the ways ECHO addresses this is through the 
promotion of holistic farming methods and appropriate technologies. 
However, it would be imprudent to ignore the role that wild foods have 
in rural areas and their potential as important nutrient-rich supplements 
let alone their potential economic value. 

This article supplements a rich array of resources already available on 
ECHOcommunity.org about wild foods. It challenges ECHO’s network 
members to utilize wild and traditional foods which are often richer in 
nutrients and easier to access when conceiving programs to impact 
poor households. We would like to raise the following lead questions, 
and to follow later with questions seeking readers’ feedback.

Leading Questions:
• Can the poor’s resilience improve by higher reliance on wild foods, 

not only during famines and dry seasons but throughout the year?

• Will this effort reduce hunger and nutrient deficiencies?

• Can it impact biodiversity in a positive way through the 
conservation of wild areas and species?

This article addresses some of these questions but may pose more 
questions than it answers. 

For some of us, the utilization of wild foods is a romantic activity that 
conjures up emotions of being “close to the Earth”. As a child, one of 
my favorite activities with my second cousin was to camp out, imagining 
we were Abnaki ‘Indians’ at a nearby secluded beaver pond. We would 
gather and boil up delectable early seasonal vegetables from the wild 
—fiddle-head ferns, sorrel, milkweed tops, and more— before they were 
too mature and bitter. Few things delighted like roadside green apples 
with salt to cover their sourness, or wild strawberries, blueberries, 
currants, gooseberries, raspberries, and blackberries in the Vermont 
woods.

As an adult living in Tanzania in the early 80’s, my wife supplemented 
our family’s diet with vegetables now considered to be traditional 
African vegetables (TAV) such as Spider plant (Cleome gynandra), 
Amaranth (Amaranthus sp.), African nightshades (Solanum scabrum) and 
(S. villosum), Sweet potato roots and vines (Ipomea batatas), pumpkin 
leaves, seeds, and fruits (Cucurbita sp.), African bitter eggplant (S. 
macrocapon), and African okra (Abelmoschus esculentus). In addition, I 
have enjoyed the following wild foods on excursions into wild areas of 
Tanzania:  

• Desert date — Balanites aegyptiaca,

• Baobab fruits — Adansonia digitata,

• Kei apples — Dovyalis caffra,

• Marula fruits — Sclerocarya birrea,

• African Horned Melon — Cucumis metuliferus,

• Tamarind pods — Tamarindus indicus, and

• Sour plum — (Ximenia caffra and X. americanum). 

Food from  
the Wild

by Erwin Kinsey

Figure 1. Mama Zablon harvesting 
baobab leaves.  
Source: Erwin Kinsey

Figure 2. Mama Jessica harvesting 
undushibi (Cordia sinensis.)  
Source: Erwin Kinsey

https://www.echocommunity.org/resources/ab5435d4-0f99-42c8-812f-3f87358ad634
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There are people who still obtain most of their sustenance from wild 
foods. While foraging in the Western societies is normally a hobby of 
aficionados, in many African societies it is a vital source of dietary staples 
and supplements, especially during drought and food insecurity. During 
the First World War, the Germans outwitted the British for their high 
reliance on their Tanzanian porters’ knowledge of wild edible plants 
to stave off hunger in the bush. 1   Webster’s definition of ‘wild foods’ 
includes those flora and fauna growing in nature without the aid of man. 
This definition does not necessarily limit to indigenous species, but 
includes those foods able to be foraged of which many species have 
gone wild/feral all over the world.

A report from IRIN affirms the potential for use of wild foods to improve 
nutrition and food security among the world’s poor. The article describes 
the benefits and potentially larger role of nutrient-rich, forest-derived 
foods such as berries, bush meat, roots, insects, and nuts.

In his book Hadzabe - by the Light of a Million Fires (2013), Daudi 
Peterson shares a sample from over 800 known edible plant and animal/
insect species consumed by the Hadzabe people. This small ethnic 
group of less than 1,500 people are among the last remaining hunter-
gatherers of East Africa who still live in their original homeland. ECHO 
East Africa staff recently asked Susanna Naftal, an exceptional Hadza 
woman educated through secondary school and having a desire to 
safeguard her people’s livelihoods and knowledge base, to share her 
knowledge regarding the importance of wild foods. Table 1 describes 
seven plants which are staples among her people, how they were once 
prepared, and how they are consumed. She also described other starchy 
roots which also are staples.

Traditionally, the Hadzabe, eat these plants uncooked or with minimal 
processing. Occasionally, wild foods are roasted over open fires, i.e., 
without pans or skillets but mostly raw with minimum processing. This 
has changed recently to some extent, depending on preferences within 
family clusters and their proximity to outside influence, but overall their 
approach to food preparation and consumption leaves a very light 
footprint on the earth. They continue to kill only what game they can 
consume, and are accustomed to sharing all things without hoarding or 
sense of ownership. A different study, The Human Food Project, explores 
and extols the advantages of the Hadza’s high fiber, diverse microbial, 
hunter-gatherer diet, and how it informs changes needed in western 
diets.

Most African fruits are wild and have not been ‘tamed’ out of over 1,000 
fruit-bearing plants in Africa alone. Despite the key role that wild fruits 
can play during times when food is scarce, few wild fruits are considered 
in food security initiatives or development projects. They may be 
consumed raw, dried, or processed into flour or pastes, and are easily 
propagated from seeds or cuttings. Many have potential to be explored 
further to improve diets and help preserve natural areas. 

A PhD thesis by Silvia Ceppi in Tanzania (see   Silvia Ceppi -phd thesis) 
compares the relative footprints of diets based upon 10 different ethnic 
groups in Tanzania, home to over 120 ‘tribes’ and numerous ‘subtribes’. 
The publication discusses various sources of wild foods, including wild 
fruits, mushrooms, and bush meat with fascinating findings. For example, 
during times of famine, those consuming wild foods and indigenous 

Paice (2007) Tip and Run: The 
Untold Tragedy of the First World War in 
Africa shares more about this time and 
experience.

1

Figure 4. Mama Zablon harvesting 
wild African Basil.  
Source: Erwin Kinsey

Figure 3. Elias weeding Jute 
mallow. Source: Erwin Kinsey

https://www.thenewhumanitarian.org/fr/node/253387
https://www.hyperbiotics.com/blogs/recent-articles/jeff-leach-founder-of-the-human-food-project
https://drive.google.com/file/d/1SPtDSAuKo83kosYBXEbA2mdgsYyP2DfQ/view?usp=sharing
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fruits most frequently are children while herding animals. Ceppi notes 
that wild foods are not consumed in significant quantities, but their 
contribution to nutritive value in the diets is significant, particularly 
in the ‘miombo’ woodlands which host the highest number of edible 
fruit bearing tree species in Tanzania. The fruits from these trees are 
normally available during dry season and contribute to mitigation 

Table 1. Hadzabe wild harvested plants, their edible portions, and harvest and preparation techniques (Naftal, 2016). 

Hadzabe Plant Staple 
Food Preparations

When 
harvested

Other 
comments

Listed in 
Ethiopian Famine  
Food Field Guide Plant name Part 

consumed Leaves Seeds Fruits

Mbuyu = 
Baobab 

Adansonia 
digitate

Leaves 
(Figure 
1), seeds, 
immature 
stems

Crushed 
& Boiled, 
or heated 
over fire

Soak in cold 
water, stir 
or squeeze 
juice, or 
pound seeds 
to powder 
for paste; 
oil can be 
extracted

Fruit can be 
sucked from 
seeds

Leaves 
in rainy 
season; 
seeds 
in dry 
season

Is most desired 
staple; seeds 
can even be 
recovered from 
baboon feces

Yes, extensively 
described; also 
on Wikipedia

Kongorobi

Grewia 
bicolor

Fruits Nil Nil
Fruits eaten 
fresh are very 
sweet

Obtained 
in wet 
season 
May - 
June

Loved by all 

Yes, and 
extensively 
described on 
ICRAF’s website

Nguilabe

Grewia 
capitellata

Fruits Nil Nil

Fruits 
squeezed by 
hand into a 
juice, drunk 
fresh

Obtained 
in late wet 
season 
May-June

Loved by all 
Not cited; cited 
but not described 
on Wikipedia.

Undushibi = 
Mdabi (Ksw) 

Cordia 
sinensis

Fruits 
(Figure 2)

Nil Nil

Fruits collected 
fresh or dry on 
plant, drunk 
fresh

Obtained 
in late wet 
season 
May-June

Loved by all 
Yes, extensively 
described; also 
on Wikipedia.

Musakabi 

Cordia 
crenata

Fruits Nil Nil

Fruits collected 
fresh, or dried 
on plant 
& soaked, 
squeezed and 
drunk fresh

Obtained 
in late wet 
season 
May-June

Not very 
popular; 
consumed 
when needed 

Cited, perhaps 
synonym with 
Cordia edulis; not 
described per se 
on either website.

Mlenda = 
Jute mallow

Corchorus 
olitorius

Leaves 
(Figure 3)

Boiled 
quickly 
or heated 
over fire 
& salted;  
may be 
ground 
before 
cooking 

Nil Nil
Obtained 
all year 
round

Very popular; 
useful 
medicine for 
weak knees or 
fluid retention

Yes, extensively 
described; also 
on Wikipedia.

Tafabe 

Salvadora 
persica

Fruits Nil Nil

Fruits 
squeezed by 
hand into a 
juice, drunk 
fresh

Early 
rains in 
January or 
February

Good medicine 
for the liver 
and stomach; 
liked by all

Yes, extensively 
described; also 
on Wikipedia.

http://www.africa.upenn.edu/faminefood/fieldguide.htm
http://www.africa.upenn.edu/faminefood/fieldguide.htm
http://en.wikipedia.org/wiki/Adansonia_digitata
http://www.worldagroforestry.org/treedb/AFTPDFS/Grewia_bicolor.pdf
http://en.wikipedia.org/wiki/Grewia
 http://en.wikipedia.org/wiki/Cordia_sinensis
http://en.wikipedia.org/wiki/Cordia
http://en.wikipedia.org/wiki/Corchorus_olitorius
http://en.wikipedia.org/wiki/Salvadora_persica
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of food shortages. The paper quotes wider research showing the 
importance of dark leafy greens for two to five year-old children for 
several micronutrients. The role of green leaf consumption is important 
in starch-based diets as well as communities with the least access to 
fresh green leaves such as the pastoralist Maasai. The downside of wild 
foods is the loss of wildlife and environmental impact from bush meat 
consumption which has selective severity on some threatened species. 
The paper examines the factors influencing predation by humans on 
a range of 25 categories of bush meat such as antelopes, the most 
accessible type of illegally harvested meat, and small species like Cane 
rat and Guinea fowl which dominate in other areas. 

Dependency on wild foods is usually seasonal. For example, across 
ethnic groups in Tanzania during the food scarce period of the early 
long rains in March when weeding farms is the only casual labor coping 
opportunity, families often increase their intake of green wild foods 
and wild fruits. In drier central Tanzania families commonly collect 
green immature baobab fruits to boil and eat, and later gather grasses 
resembling finger millet to pound into flour for porridge.

In Africa and within ECHO, other publications are obtained on wild 
foods. The Famine Food Field Guide website cited in table 1 is based 
upon collections in Ethiopia.  This fascinating website describes four 
major categories of ‘wild-food’ plants: (1) typical ‘famine-food’ plants, 
(2) ‘wild-food’ plants with ‘famine-food’ components, (3) ‘wild-food’ 
plants attracting additional consumer categories during food shortage 
periods, and (4) on-farm food crops with ‘famine-food’ components. In 
the categories, local names, descriptions, parts consumed, preparation 
methods, and some typical representative examples of ‘wild-food’ plants 
are described. 

An abundance of books are found on foraging in North America, 
Europe, and other areas. Fewer publications exist for the Global South 
where reliance on wild foods is higher. Publications such as those 
cited below are available for further research, and could be a valuable 
addition to this article if readers will contribute their favorites. 

Knowledge of the use of wild foods is a valuable heritage to be passed 
on from generation to generation and an important contribution to 
reducing biodiversity affecting the planet. Biodiversity loss among foods 
is the subject of another article! 

Seeking Feedback: We would like to get feedback from ECHO 
readers to know: 

Please submit feedback through this online forum conversation: 

• What do you think should be ECHO and partners’ role in promoting 
wild foods? Is it simply sharing knowledge? 

• Should ECHO improve its network members’ access to wild foods 
which may be underutilized? 

• Should ECHO store and share seeds and planting materials of wild 
foods in demonstration gardens to make them more affordable and 
acceptable for promotion than other conventional food options? 

• Will the promotion of wild foods favorably impact biodiversity and 
the conservation of wild areas and species?

Figure 5. Mama Jessica harvesting 
wild fig fruits (Ficus sycamores). 
Source: Erwin Kinsey

https://conversations.echocommunity.org/t/what-do-you-think-should-be-echo-and-partners-role-in-promoting-wild-foods-is-it-simply-sharing-knowledge/6237?
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• Do wild foods have a place in the food security work you do either 
as a development worker, or as a provider of diverse foods for your 
family? 
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According to Brockman (2010) sweet potatoes (Ipomoea batatas) are 
indeed sweet, but they are not potatoes. Neither are they true yams. 
Rather they are the member of the Convolvulus, or morning glory family. 
In the United States, ‘yams’ are actually sweet potatoes varieties with 
moist texture and orange flesh (Figure 6). 

Some reports shows that sweet potatoes are already the 6th or 7th most 
produced food crop in the world, surpassed only by wheat, rice, corn, 
potato, barley, and cassava. Among the reasons that sweet potato is 
a great crop is that it is relatively easy to grow, relatively free of pests 
and diseases, has relatively high productivity, and is always good 
food, principally starch, some protein and vitamin C, and, in orange 
varieties, rich in vitamin A. In addition, the young leaves, rich in protein 
and most vitamins, are also good food. Furthermore, the sweet potato 
is an excellent animal food. Its ability to produce in poor soils makes 
the sweet potato an especially good crop for poor tropical soils where 
fertilizer is not available.

Currently sweet potatoes have employed many women in the marketing 
chain as they sell both tubers and leaves, as the leaves are also used as 
food (Figure 7).

Preparation options
In East Africa they term sweet potatoes ‘viazi vitamu’, which is boiled 
and eatten during breakfast to replace wheat bread for most of the 
households. Leaves and stems are boiled for 15-20 minutes, washed, 
seasoned, and served during other meals. The sweet potato can then 
be served as is, mashed, or combined in many dishes (casseroles). The 
mashed pulp can be used as a partial substitute for wheat flour in baked 
products such as pancakes, cakes, flat breads, cookies, fritters, or even 
bread. 

For baked sweet potato, the entire sweet potato is wrapped and then 
baked in a modern or primitive oven until soft (one hour at 350°C). 
During baking of most sweet potatoes, part of the starch is converted to 
the reducing sugar, maltose, thus increasing sweetness. For osmotically 
modified boiled sweet potato, the peeled and trimmed sweet potatoes 
can be cut into thin (1/8”) slices, placed in water for two hours (moved 
once in a while) and then boiled. The products will be clearer, less sweet, 
and milder than those made from untreated sweet potatoes. (What is 
happening chemically is that the enzymes and substrates responsible for 
polyphenolic oxidation are partially lost, as well as some of the sugars). 

The flour of sweet potato is much more difficult to make than that of potato 
because the reducing sugars readily released from the starch combine 
with free amino acids to produce disagreeable colors, odors, and flavors. 
To avoid this the peeled sweet potato can be shredded, and the shreds 
immersed in water for two hours. This process works better if the water 
is changed 2-3 times. The shreds are drained and then dried, first in the 
shade (with air movement or wind) and later in the sun (in some cases, 
drying over the stove or in an oven will be necessary). The brittle shreds 
are easily crushed to flour, or this can be done rapidly in a household 
blender. The flour can be stored for six months or more in sealed 
containers. It can be used as a substitute for wheat flour in the following 
amounts: 100% in white sauces, 25-50% in cookies, cakes and flat breads, 
and 15-20% in breads. From the water, starch can be recovered. 

Sweet 
Potatoes

by Charles Bonaventure, Franklin 
Martin, and Sebastian Kuoko

Figure 6. Orange flesh sweet 
potato. Source: ECHO East Africa 
Staff

Figure 7. Sweet potatos at market.
Source: ECHO East Africa Staff
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To obtain the starch, the peeled sweet potato is ground in a mill or 
blender as finely as possible, and mixed with 5-10 times its weight in 
water. The starch settles out, and the water is carefully poured away (can 
be used as pig feed). The starch is then mixed with water 1-3 times more 
and the process is repeated. After the last settling the water is carefully 
drained and the starch is dried on a metal surface in the sun. It can be 
used, as is any starch, such as corn or potato starch, and can be stored in 
sealed containers for a year or more. 

A breakfast food similar to “cereal” can be made from any sweet 
potato. The sweet potato is grated (not as finely ground as for starch), 
suspended in water, and filtered through a cloth. The liquid is saved for 
starch, the residue is suspended 1-3 times more in water, and filtering 
is repeated. The portion of the sweet potato that does not pass through 
the filter is then dried and lightly toasted on a hot plate (over the fire). 
The toasting is very delicate. The product must be stirred and turned 
almost continuously, and should not become sticky and jellified. The 
toasted product can be stored in sealed containers and eaten with 
milk without further cooking, or can be used much like starch or flour, 
imparting its characteristic flavor. 

Cultivation
Sweet potatoes are one of the easiest crops to grow, but because they’re 
underground, it can be a little tricky to know when and how to harvest 
them and then store them properly. 

Good yields of sweet potato require vigorous vegetative planting 
materials (Figure 9). If poor materials are used, growth will be delayed 
and yield will invariably be reduced. Poor materials will negate all other 
efforts to provide optimum conditions for growth. For practical purposes 
in the tropics sweet potatoes are produced from cuttings of existing 
vines. In the Temperate Zone it is necessary to conserve storage roots 
during the winter and stimulate them to grow in the spring as a source 
of sprouts for planting. This technique requires very careful management 
of the stored roots, including controlled temperatures. Therefore, it 
cannot be recommended for the tropics. 

Cuttings for new plantings can be taken from existing plantings 2-3 
months of age. Cuttings should not be taken from older plantings in 
order not to reduce yield. Up to five cuttings can be taken per plant. 
However, at the time of harvest it may be possible to obtain some good 
cuttings just before the old vines are cut away for the harvest of roots. In 
areas where sweet potatoes are not grown year round, special plantings 
will have to be made as sources of cuttings. It may be possible to obtain 
as many as 30 cuttings per plant. The actual ratio of size of cutting bed 
to size of planting should be from 1:10 to 1:40. Cuttings should be 
12-18 inches long. Shorter cuttings can be used if the distance between 
nodes is not excessive. The vines should be vigorous but not too soft 
and succulent (Figure 9). Two, three, or more cuttings can be taken from 
most vines but old thickened, diseased, and leafless cuttings should be 
avoided. Some growers remove leaves from cuttings before planting 
while others do not remove any leaves before planting cuttings. Cuttings 
should be gathered together in convenient sized bundles, tied, or 
wrapped in burlap. 

Figure 8. Sweet potato stems and 
leaves.  
Source: ECHO East Africa Staff

Figure 9. Adive deomsntrates the 
sweet potato vine cutting for which 
four nodes are enough to plant. 
Source: Erwin Kinsey
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Bundles should be held 1-3 days in a shady protected area and 
maintained moist. This will stimulate root production, and even though 
the initial roots may be broken on transplanting, the cutting will be 
more prepared to establish itself if allowed to pre-root as described. If 
weevils are a problem, cuttings can be immersed five minutes in a drum 
containing 0.1% carbofuran. Use gloves. Plant within 24 hours. This 
treatment eliminates weevils within the cuttings. 

Planting can be done by hand or with an animal or machine-drawn 
planter. Usually best results are obtained by planting cuttings at an 
angle with about 2/3 of the cutting below the soil. If a pre-emergence 
herbicide has not been used, it can be applied after planting, followed 
by a light irrigation to remove it from the leaves and to carry it into the 
soil.

Depending upon variety, sweet potatoes may be ready for harvest after 
ten weeks or may require up to nine months in the field. The majority 
of the varieties can be harvested after five months in the field (Figure 
10). Cool conditions such as found in tropical highlands can extend the 
needed growth period of normal varieties to 8-9 months. Early-maturing 
varieties are in the process of development. Sweet potatoes from an 
individual planting may be harvested as needed over a three to four 
month harvest season.

After harvesting the sweet potatoes should be stored for 4-6 days at 
27-29°C to cure those which might have undergone abrasion during 
harvesting and increase sugar content. During storage the sweet 
potatoes should not be stored in the refrigerator because the freezing 
point of the refrigerator is 1-4°C which will damage the sweet potatoes. 
It is important to process sweet potatoes to increase their value, quality 
and use sweet potatoes and processed to obtain dried sweet potatoes 

and flour. The drying of sweet potatoes 
in general requires or uses solar energy 
where the farmer must follow principles 
for drying crops. At the moment ECHO 
East Africa is promoting improved driers 
(Figure 11) which are affordable at 
household level.

Sweet potato processing
Different methods of sweet potatoes 
processing include natural (known 
locally as michembe and matoborwa) 
and improved methods.

Normally drying reduces the water 
in the sweet potato crops which, if 
present helps the growth of pathogens 

and causes rotting. Drying reduces the water content significantly and 
enables long-term storage.Drying will depend on the humidity in the air 
and works best if the humidity in the air is low.Sweet potatoes contain 
enzymes that cause loss of color, nutrients and flavor during drying, 
so it is recommended to prevent this situation by boiling a little before 
drying.

Figure 10. Students harvesting 
sweet potatoes. Source: ECHO East 
Africa Staff

Figure 11. Three alternative food driers at ECHO East Africa.  
Source: ECHO East Africa Staff
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Natural Storage
Some basic steps in the curing and storing of sweet potatoes 
(michembe) include:

1. Potatoes are dried in the sun for 1-2 days to reduce excess water, to 
facilitate peeling and cutting into thin pieces.

2. After the potatoes dry, they are peeled with a knife. All parts 
damaged during harvesting or attacked by the fungus are removed

3. Potatoes are cut into small pieces to facilitate drying. Due to the use 
of a knife in cutting, the pieces of potatoes are not aligned so they 
do not dry together

4. The pieces are dried in the sun for three 3-4 days. The pieces must 
be completely dry to prevent damage during storage. Also, care 
during drying/steaming is important to avoid sand, dust and other 
impurities.

Some basic steps in the curing and storing of sweet potatoes 
(matoborwa) include:

1. Potatoes are dried in the sun for 1-2 days to reduce the sap and 
improve the taste

2. Potatoes are cleaned with clean water and then the bad parts are 
removed

3. Cleaned potatoes are boiled in large containers such as pots for 
30-40 minutes

4. Boiled potatoes are eaten with the hands as the skin of the potato 
softens and hence can be squeezes easily

5. Boiled potatoes are cut into thin slices to make drying easier. Dry 
the potatoes until they reach nine percent moisture and let them 
cool, then wrap them in a plastic bags and store them in a cool and 
dry place

6. The cut pieces are dried in containers so that they don’t get dirty, in 
sun drying, the pieces dry after 3-4 days. All of these steps, if done 
well, can be stored for six months, in a strong warehouse with good 
ventilation. Bins or bins can be used in storage instead of sacks. Do 
not add fresh potatoes on top of those that have started to dry out 
in the dryer.

Improved Storage
These methods are more efficient as they focus on reducing loss of 
quality, better cleanliness, quick drying, and fasten entry into markets.

Cutting sweet potatoes during preparation has been found to be 
a difficult task, so a hand machine is used to simplify the work and 
makes the farmer have time to do other activities, by using processing 
machines, and also hand machine for peeling sweet potatoes and follow 
the following steps:

1. Harvest mature potatoes, let them dry for 1-2 days

2. Peel, wash and chop into small pieces using a machine

3. Spread your pieces in a clean area eg black plastic or mosquito 
netting then leave in the sun to dry (don’t dry on the floor as it will 
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mix with the soil). Drying time should not exceed three days

4. Nutritional potatoes hung in a container 

5. When they dry, you can save them for later use or grind them in a 
machine to get flour for various snacks and other uses

Other interesting facts about Sweet Potato
• Beta-carotene tends to decrease when potatoes are processed for 

a long time at high heat, do not boil for a long time or do not use 
steam for a long time or roast and dry for a long time

• Leaving sweet potatoes skins on retains the beta-carotene vitamin

• Do not store nutritious potatoes for a long time, Vitamin A (beta-
carotene) decreases with long-term storage.

• Sweet potatoes that are stored for more than one month tend to 
lose beta carotene, so they should be stored in a dry place and in 
equipment that does not pass the sun.

• Sweet potatoes can be mixed with other crops or the flour of other 
crops (such as corn, soybeans and vegetables such as spinach) in 
order to obtain a mixture of flour for the use of porridge. When you 
drink a cup of porridge with 30% nutritious potatoes, you provide 
your child with 20% of the vitamin he needs for the day

• The use of sweet potatoes in increasing household nutrition, and in 
many households, emphasis is placed on the use of sweet potatoes 
in various daily meals. For example, sweet potatoes can be added 
to the stew.

• In many African countries there are cultures of using sweet potatoes 
and peanuts, in fact this is a healthy food especially if you use 
nutritious potatoes because these foods contain vitamins A, C and 
B as well as minerals, peanuts also contain protein and fat

• The use of sweet potatoes as breakfast should be promoted as it 
is very nutritious compared to eating bread. Children may carry 
boiled or baked potatoes to school as a snack.

• Good families can make a variety of products in which sweet 
potatoes are an ingredient. Boiled,steamed and dried nutritional 
potatoes can be used to increase consumption

• Families are advised to choose soft sweet potato leaves and use 
them as vegetables, they can be cooked in the same way we use 
to cook other African vegetables such as spinach. They can also 
be prepared by frying with a little oil and cooked with tomato and 
onion and adding crushed nuts

• When children reach the age of six months, sweet potatoes can be 
one of the first foods to start using. In many sub-Saharan countries, 
children are given corn and cassava porridge. Babies have small 
stomachs, they always need nutrients and not water. We need 
to advise people who look after children to give them complete 
foods. The finished porridge is heavy and does not fall easily on the 
spoon.

Reference
Brockman, T.. 2010. The Seasons on Henry’s Farm: A .Year of Food and 

Life on a Sustainable Farm. Agate Publishing, Incorporated.
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The following article contains results and insights from Sean Lyon’s 
Human Needs and Global Resources (HNGR) internship at the ECHO 
East Africa Regional Impact Center in Ngaramtoni, Tanzania. The HNGR 
Program is run by Wheaton College in Wheaton, Illinois, USA. Sean was 
an intern from May 10th to December 8th, 2017, during which time 
he conducted on-farm surveys for bird diversity. This article was fist 
published in ECHO Development Note 147 [http://edn.link/6mgrnw].

Biodiversity benefits smallholders 
Farmers in tropical regions are often economically disadvantaged and 
farm on marginal soils. Their vulnerability is exacerbated by realities such 
as climate change, regional conflicts, and disease outbreaks (Stocking, 
2001). In our efforts to address the agricultural needs of vulnerable 
communities, we often focus on the crops being grown. In this article, 
I want to draw attention to the ecological context in which that food 
production occurs.

A healthy ecosystem provides key services that benefit humans 
(Şekercioğlu, 2010). Many of these services include a positive financial 
impact (Kellermann et al., 2008). Ecosystem services can be categorized 
as one of four distinct types: supporting, provisioning, regulating, and 
cultural services. Supporting services contribute to the other three 
services, and include soil formation, nutrient cycling, and primary 
production. Provisioning services provide products such as food, fresh 
water, and fuelwood directly from the ecosystem. Regulating services 
include disease regulation, water purification, and pest moderation. 
Cultural services offer nonmaterial benefits such as spiritual and 
religious value, cultural heritage, and a sense of place (Millennium 
Ecosystem Assessment, 2003). 

Birds contribute to farm production
Birds provide an important regulating ecosystem service to farmers by 
controlling pests and thus reducing the need for pesticides. Studies of 
insectivorous birds on coffee farms have shown economic benefits of 
USD $44 to $310 per hectare per year (Kellermann et al., 2008; Johnson 
et al., 2009).  Recent research of birds’ diets in maize fields that border 
prairie ecosystems revealed that an economically-important crop pest, 
the northern corn rootworm, was consumed by 34.5% of the birds 
studied; the benefit was calculated to be worth USD $275 per hectare 
(Garfinkel et al., 2020). Another study found that birds of prey can 
decrease the population of rodents in farm fields by nearly 50% (Kay et 
al., 1994). Furthermore, studies of Kenyan sun coffee farms showed that 
both birds and ants provided pest control services, and that fragments 
of forest nearby the field promoted pest removal (Milligan et al., 2016).

The high economic value and the increased production potential 
for farmers are powerful incentives for attracting birds to farm plots. 
However, there are some instances where birds are implicated in 
the destruction of crops. For example, birds sometimes dig up 
seeds that have been planted, eat young seedlings, damage mature 
fruits, or consume the seeds of cereal crops. These are considered 
to be ecosystem disservices provided by birds. Despite this reality, 
Şekercioğlu et al. (2016) thoroughly analyzed worldwide research 
and found that though localized losses of crops may be high, overall, 
birds consume only about 1% of crops. These crop losses due to birds’ 

Promoting 
Biodiversity 
on Maize 
Smallholdings: 
Importance of 
Birds
by Sean Lyon, Erwin Kinsey, and Dr. 
Kristen Page

https://www.echocommunity.org/resources/860a1869-a281-4e4a-9450-a33c1222142f
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activities are much lower than losses due to insect and rodent pests. 
Additionally, a bird often thought to be a major crop pest in Venezuela 
(dickcissel, Spiza americana), was found to be more beneficial than 
detrimental once all costs were considered, including the costs of lethal 
control measures--both in terms of finances and of impact on human 
health (Basili and Temple, 1999). The services provided by birds (among 
others, eating insects and rodents, fertilizing fields, consuming the seeds 
of pest plants, and dispersing indigenous plants) far outweigh their cost.

Purpose of our study
Through this observational study, Erwin Kinsey, Dr. Kristen Page, and 
Sean Lyon (hereafter “we”) sought to clarify the interrelationships of 
birds, trees and pests on maize/bean intercropping smallholdings in 
northern Tanzania, and to hear directly from farmers about their own 
participation in agroecosytem functioning. In this article, I (SL) focus 
specifically on lessons learned from observing birds in these farmers’ 
fields.

Stakeholders
Stakeholder inclusion

Prior to implementing this study in the community of Ngaramtoni 
(subvillage of Seuri), we first sought permission to survey from the 
village chairman, or mwenyekiti. Receiving the consent and welcome 
of everyone involved in biological or agricultural studies is extremely 
important. In addition to obtaining written permission from the 
mwenyekiti, we asked every farmer whose property was surveyed for 
permission to study their farm and crops. Some farmers questioned 
the impact and purpose of the research, giving us an opportunity to 
clarify the project and to put the main actors––the farmers themselves––
at ease. Some farmers, though initially skeptical, soon opened their 
fields to our survey. Agroecology is a foreign concept to some people, 
so the approaches and techniques used when surveying fields can 
appear strange. Standing in the corner of a field and watching birds for 

minutes on end is hardly typical 
behavior in many farming 
communities!

Study site
This study was conducted in the 
Arusha Region of north-central 
Tanzania, a plains-dominated 
landscape which borders Kenya 
to the north. Mount Meru rises 
from these dry plains, and its 
unique topography makes the 
region a center for small-scale 
agriculture; fertile volcanic 
soils and elevation-determined 
rainfall predispose the land to 
productive farming. West of the 
city of Arusha is Ngaramtoni, 
a trade town with subvillages Figure 12. Survey sites in Seuri subvillage, Ngaramtoni, Tanzania. Each surveyed 

farm is highlighted in yellow. Source: Google maps, modifications by Sean Lyon.
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where subsistence agriculture is practiced, resulting in a range of 
landscape modification across the region.

Surveys occurred within the Afromontane Dry Transitional Forest zone 
(Kindt et al., 2015). This vegetation zone is found on dry lower slopes of 
East African mountains. Characteristic tree species found here include 
the Nile tulip tree (Markhamia lutea) and the silvery-leaved croton 
(Croton megalocarpus). Agricultural activity and deforestation have 
changed the vegetation composition of the region; therefore, only 
small fragments of Afromontane Dry Transitional Forest remain (Kindt 
et al., 2015). Maize and bean intercropping is dominant due to the rich 
soils. The farms (Figure 12) were surveyed in August 2017, during the 
dry season. Average temperatures in August range from 12 to 22°C , 
and the air is very dry, with the last rains having fallen two months prior. 
August marks the very end of the growing season and the beginning of 
the harvest season.

Bird survey methods
We conducted avian (bird) surveys at 9:20 am ± 20 minutes via unlimited 
point-counts, during which I (SL) recorded all birds visible within 360°. 
Point-count surveys (described by Verner, 1985) are common in avian 
research. They involve identifying birds at a single location for a defined 
period of time, noting both the species and number of individuals of 
each species. Some point-counts are limited, with birds counted up to 
a certain distance away from the observer. Others, known as unlimited 
point-counts, or “point counts without distance estimation” (Verner, 
1985), take into account all birds present in the surveyor’s view. I used 
Birds of East Africa by Terry Stevenson and John Fanshawe (2004) to 
identify bird species. I stood for ten minutes per corner at each farm 
field (see Figure 12), recording on a data sheet each species that I saw, 
and the number of individual birds of that species. That gave me four 
observation points, totaling forty minutes of bird count-time, for each 
farm surveyed. 

Bird survey results (Tables 2 & 3)
718 individual birds were recorded in the avian point-count surveys, 
with 38 total species seen during the survey period. Most of the 
individual birds were the pied crow (Corvus albus, 30.4%; see Figure 
13), followed by baglafecht weavers (Ploceus baglafecht reichenowi, 
17.6%; see Figure 14). The number of species per farm (bird species 
richness) ranged from 4 to 14 species, averaging 10.8 species per farm. 
A point-count survey is not the best survey method for representing 
avian population density (number of individual birds per unit of land 
area). However, population density can give a basic understanding of 
how landscape affects birds, so I have included that calculation here. The 
Shannon Index (Table 1) is one way of representing species diversity, 
and is calculated by dividing the number of individuals of a given 
species by the total number of individuals of all species in an area. In this 
calculation, the higher the number, the more diverse the study site.

Insights gained from bird surveys
There is a large gap between the most-abundant and second-most-
abundant species (Table 2). This indicates the presence of a few 
dominant generalist species in this modified agricultural landscape 

We offer these recommendations when 
gathering agroecology data:  

Use local languages for all data sheets, 
questionnaires, and other survey tools. This 
makes it easier to show farmers and other 
respondents what you are doing. 

Include photos of plants and trees on 
the survey, to provide clarity to participants 
who may not be able to read, or in contexts 
where multiple languages are spoken.

Survey in pairs (ideally with one 
person being a native speaker of a local 
language), for increased safety, improved 
communication, and the opportunity to 
share time-consuming responsibilities, 
such as quantifying trees.

2

2

Figure 13. Pied crow (Corvus albus). 
Source: Dr. Kristen Page.

Figure 14. Baglafecht weaver (Ploceus 
baglafecht reichenowi). Source: Dr. Kristen 
Page.

https://globalnutritionreport.org/reports/global-nutrition-report-2018/
https://globalnutritionreport.org/reports/global-nutrition-report-2018/
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rather than a greater diversity of specialist species that would be found 
in the native landscape. Even so, the top five bird species represent 
four different feeding groups (i.e. species groupings based on dietary 
preference), with only baglafecht weavers and red-eyed doves sharing 
a diet. This may indicate that one species exploits each of the main food 
sources in the ecosystem. 

A relevant example of the importance of farmer involvement in 
bird diversity is found in Site 8A, a large maize/bean intercropped 
smallholding that was planted entirely with a single, non-native tree 
species (Australian silky oak, Grevillea robusta). This farm showed 
conspicuously low avian diversity, with just four bird species seen in 40 
minutes of watching. With the loss of habitat for insect-eating species, 
this farm lost any benefit that those birds would provide. Meanwhile, Site 
13A, which had a maize/bean intercrop planted amidst an indigenous 
permaculture, had the highest tree diversity, and bird diversity was 
above average (12 species, with a study-wide average of 10.8 species) 
at that site as well. This site could take full advantage of the ecosystem 
services provided by a variety of birds.

Table 3. Most-abundant bird species in avian survey.

# Species seen Common name Total 
sightings

Average per 
farm

Average 
per watch-
hour

Feeding 
groups

1 Corvus alba pied crow 236 18.2 29.5 Wide diet

2 Ploceus baglafecht baglafecht weaver 126 10.5 15.75 Seed eater

3 Colius striatus speckled mousebird 39 3.25 4.88 Leaf eater

4
Streptopelia 
semitorquata

 red-eyed dove 35 2.92 4.38 Seed eater

5 Merops bullockoides white-fronted bee-eater 29 2.41 3.625 Insect eater

Table 2. Summary results of avian survey. Note the sites with the highest diversity in bold.

Site # Site area 
(hectares)

Bird species 
total

Bird records 
total on site

Bird population density 
(birds/hectare) Shannon Index

2A 0.134 10 54 403.0 1.634

3A 0.138 10 45 326.1 1.679

4A 0.097 12 59 608.2 1.967

5A 0.077 10 28 363.6 2.175

6A 0.113 14 92 814.2 1.781

7A 0.105 12 50 476.2 2.105

8A 0.336 4 50 148.8 0.662

9A 0.101 9 23 227.7 1.978

10A 0.360 12 42 116.6 2.017

11A 0.223 11 49 219.7 1.845

12A 0.267 13 144 539.3 1.832

13A 0.121 12 82 677.7 2.23
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Strategies for Farmers
As smallholders seek to maximize the production of crops, they would 
do well to consider bird biodiversity. Several modifications can be made 
to cropping systems to incentivize bird activity. 

1. Plant native species of trees, and avoid the use of nonnative 
trees. Fruitbearing or seedbearing trees attract birds throughout 
the year and provide habitat for them, including during the non-
breeding season. 

2. Incorporate buffer zones between fields. Bushes and trees 
in hedgerows or windbreaks promote soil fertility and help 
retain moisture; they also provide nesting sites and perches for 
insectivorous birds. Garfinkel and Johnson (2015) demonstrated 
that the probability of pest removal is higher near hedgerows. 

3. Construct perches near the fields for birds of prey. Raptors 
(birds that eat small animals) can reduce the mouse population 
by half if they are provided with perches spaced 100 m apart (Kay 
et al., 1994). Raptors are more likely to spend time in a field with 
stable perches (natural or artificial). This incentivizing can also be 
accomplished by leaving dead trees standing adjacent to fields.

Smallholder farmers should also consider the importance of birds 
breeding adjacent to their fields. Many species that eat seeds during 
most of the year will seek protein-rich insects to feed to their young 
during the breeding season. Sunbirds, which as adults consume only 
nectar, feed their young exclusively insects (Markman et al., 1999). Some 
species of lark (in the widespread family Alaudidae) feed their young 
at least once every five minutes on average, mostly providing insects 
and other arthropods. They make dozens or hundreds of forays per day, 
including in agricultural landscapes where they consume crop pests 
(Engelbrecht and Mathonsi, 2012). By providing sites for birds to nest 
(mature trees with cavities, thick brush, or tall grasses are all suitable nest 
spots), farmers gain resident insect-seeking pairs that feed their young 
very frequently while their young are in the nest. These parents work 
constantly to a farmer’s advantage if he or she provides habitat for birds 
during the breeding season.

Conclusion
In our study, the large gap between the most-abundant species 
and those that were next-highest in prevalence indicated a loss of 
biodiversity, with the landscape dominated by fewer generalist species 
rather than a wider distribution of specialist species. However, farmers 
also can be agents of beneficial ecological change. The results of this 
study are important to both farmers and development workers, as the 
insights help clarify that biodiversity is a foundation for the future of crop 
productivity. This is especially true in a changing global landscape where 
smallholder farmers are making decisions of ecological importance. 

When the livelihoods of smallholder farmers are often fraught 
with challenges--both economic and environmental--taking an 
agroecological approach to the farm can help ease the burdens. Birds 
can benefit farmers in crucially important ways, providing ecosystem 
services worth several hundred dollars per hectare in pest reduction 
alone (Garfinkel et al., 2020). Many farmers can easily incorporate 

http://tommy51.tripod.com/perch.html
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tools to incentivize birds to spend time near their fields, by using 
hedgerows and planting native trees. They can also implement 
appropriate technologies like constructing simple perches for birds of 
prey to use while hunting for rodents in their fields. These interventions 
allow smallholder farmers to participate more fully in supporting local 
ecological health, and to reap the benefits (high-value native trees also 
provide longer-term financial security). By applying these principles and 
techniques, smallholder farmers can provide supporting, provisioning, 
regulating, and cultural ecosystem services that will benefit themselves, 
the rest of the community, and the planet as a whole. 
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7th ECHO East Africa Biennial Symposium on 
Sustainable Agriculture and Appropriate Technologies

Arusha, Tanzania 
February 21 - 23, 2023

1st Eastern Africa Agroecology Conference: 
Transforming Food Systems for Responsible 
Production, Consumption and Social Wellbeing
Safari Park Hotel 
Nairobi, Kenya

March 21-24 , 2023

REAP / ANAMED Training Seminar in Natural Medicine

Subiaco Centre in Karen, Nairobi, Kenya 
April 16 - 22, 2023

ECHO East Africa Symposium on Appropriate 
Technology Innovations and Renewable Energy
Arusha, Tanzania

September 12-14 , 2023

ECHO East Africa / Canadian Foodgrains Bank 
Collaborative Symposium on Conservation Agriculture 
in Southern Africa

August, 2024
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