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KEY MESSAGES SUMMARY

* To boost livestock productivity in the
developing world, smallholder farmers need
better information about, and access to,
nutritious and cost-effective feed resources.

Across the developing world, livestock play an important role in the livelihoods
of millions of rural people. As global demand grows for meat and milk, the main
constraint for productivity in these contexts - and thus for incomes and food
security - is feed quality.

* In that context, the sub-Saharan Africa feeds

composition database (SSA Feeds) presents But most smallholder farmers don't have access to relevant information about
the nutritive values of 65,466 samples of 966 the nutritive value of the various feed options that are available locally.
livestock feeds from 23 countries.

5 G el ol [ ffisrmerten G & we The sub-Saharan Africa feeds composition database (SSA Feeds) aims to
range of experiments, which have been begin addressing that problem by providing information for the extension,
analysed in the International Livestock development, research and feed-manufacturing communities on the nutritive
Research Institute’s (ILRI) Addis Ababa value of livestock feeds in sub-Saharan Africa, so that they can then design cost-
laboratories, and makes this available in the effective and nutritious feed for livestock in the region.

public domain in a searchable format.

e The tool aims to enable the extension,
development, research and  feed-
manufacturing communities to design
scientifically based and best-cost rations for
meat, dairy and draught animals of small-
scale African farmers.

e As their livestock assets are healthier and
better nourished, farmers will become
more food-secure and able to increase their
income from animal products.

Photo ILRI/ David Ngunga

Dairy goat feeding shrubs and beans hulls at Babati, Tanzania.
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https://feedsdatabase.ilri.org/

INTRODUCTION

Livestock often represent an important source of income
for smallholder farmers across the developing world. With
increasing demand for animal products led by growing
populations, urbanisation and dietary changes, feed has become
the main constraint for farmers to improve livestock production.

However, livestock producers are often feeding their animals
‘blind’. They have very limited information on the quality of

THE CHALLENGE

Livestock require a ‘balanced ration’ of feed that will supply the
correct amount and proportions of various nutrients and fibre that
are needed for an animal to grow and produce optimally, thereby
maximising production efficiencies and profits for the farmer.

Without accurate knowledge of what a ‘balanced ration’ entails
for their livestock environment, farmers can end up with either
excesses or deficiencies of some feed components, which has
both economic and environmental implications. It doesn't make

AN OPPORTUNISTIC SOLUTION

There is a considerable amount of data on tropical feed quality
that has been collected for other purposes and presented in
other forms. A large amount of feed sample analysis has been
carried out at the International Livestock Research Institute's
(ILRI) Animal Nutrition/Analytical Services laboratories in Addis
Ababa, Ethiopia.

In the early 2000s, scientists involved in the CGIAR Systemwide
Livestock Program (SLP) took advantage of the wealth of research
that had been carried out at the Addis Ababa facility and began
collating feed sample data from a wide range of experiments and
environments into SSA Feeds.

Muluneh feeds a sheep Desho grass, which he grows alongside other crops
on his farm in Doyogena, Ethiopia.
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material offered to their herds. This limits their ability to balance
nutrients, leading to feed wastage - and productivity far below
what is theoretically possible.

To address this challenge, SSA Feeds provides extensive
information on livestock feed quality in tropical environments,
allowing users to gain a much better understanding of the
potential quality of the feed in which they are interested.

the most of their investment, and if the nutrients cannot be
utilised by the animal they are excreted, resulting in pollution
for both air (increased greenhouse gas emissions) and water
(nitrogen excretion).

For temperate feeds, such as those grown in North America and
Europe, there is comprehensive information about quality and
nutritional values. However, for their tropical feed counterparts
this information has tended to be scarce and scattered.

St

Stall-fed crossbred dairy cattle, Amani, Tanzania.

The data was first put online in 2004. In 2011, SLP released
an enhanced version both that contained information on the
nutritive values of 20,913 samples of 566 of the major feeds used
in 15 countries in sub-Saharan Africa.

An extensive refresh of the data took place in 2020, including the
addition of a substantial block of new results. As of April 2021, the
database (now solely online) includes values for 65,466 samples
of 966 types of feed from 23 countries.

Photo ILRI/Nils Teufel


http://www.ilri.org/
https://www.ilri.org/nutritional-analysis-laboratory

HOW DOES THE TOOL WORK?

SSA Feeds contains a large number (up to thousands) of
individual feed samples for each feed type listed. The database
is targeted at the extension, development, research and
feed-manufacturing communities, who can use it to design
scientifically based and best-cost rations for meat, dairy and
draught animals of smallholder African farmers.

People with a particular interest in a type of feed or a feed
component can gather information on its quality based on
estimates by an experienced professional or, at best, on a piece
of literature that provides a nutritive value for that feed, which
is derived from analysing a few samples during an experiment.

Users can employ a range of searches based on the feed name,
the crop’s scientific name, the category of feed, the country that
samples were derived from or a ‘free text’ search. Alternatively,
they can narrow down their search of the full database by first
selecting from the range of feed categories available (see
figure 1). If available, the database provides detail for different
components of the same plant: for instance, under ‘cowpea’
there are separate sample collections for bran, forage, haulms,
hay, hull, leaf, pod, seed, stem and straw (see figure 2).

Once the user has found what they are looking for, they can
make a note of the values they require or export the whole
dataset as a file and interrogate the data further.

Although nothing beats analysing one's own samples, the tool
provides the average and the full range of quality variables
(including dry matter, organic matter, acid detergent fibre, neutral
detergent fibre, acid detergent lignin, crude protein, in vitro dry
matter digestibility, metabolizable energy and a range of mineral
elements (P, Ca, Na, Fe, K, Mg, Cu, Mn, and Zn)), for a large number
of livestock feeds across different management systems and
environments (see cowpea straw example in figure 3). In this way,
the database allows users to gain a much better understanding
of the potential quality of the feed in which they are interested.

Sheep in Doyogena, Ethiopia, feed on the roots of the false banana plant
called Enset, a plant native to Ethiopia that bears a strong resemblance to
the banana plant. It is grown in the less arid highlands of the southwestern
region of Ethiopia.

Figure 1: List of feed categories provided in the database (Source: Sub-Saharan Feeds database

https://feedsdatabase.ilri.org/)
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Figure 2: Screenshot showing search results for cowpea.
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Search the database

Home

Cowpea (2751
Compeia bran (2]
Cowpea ferage (1715
Cowpea haulms (176
Cowpea hay (403}
Cowpea hull {1)
Cowpea leaf (198)
Cowpea pod (581
Cowpea weed (3]
Cowpea stem (175)
Comwpea straw (16)

Source: Sub-Saharan Feed Database https.//feedsdatabase.ilri.org/search?title=cowpea&field_scientific_name_value=&field feed type_tid=All&field
country_tid=All&combine=.

Figure 3: Screenshot showing nutritional values from the 176 cowpea haulm samples that have been
uploaded to the feeds database.

Variables Descriptions

CHek hera to see the variable name, units and analysis methad for each of the variables below.

Taalal Hiecornds: 156
Country

A -

Scientific namve: Vigna unguiculata
Feed name: Cowpea haulms

Reference Dm ADF  NDF ADL (P oM L €a Na Fe K Mg Cu Mn Zn IVDMD ME NEm MEg NEl Country

Fasnk 003 5243 HATER BED 1004 GOIR 5082 a0
Fas0e B9 L6224 6EZ6 BH1 6HE DL =54 aar
4517 9183 6040 8055 070 508 4402 4726 750
T4525 9128 6012 7799 1181 176 9748 4582 7683
4493 G027 5410 6466 868 B4 G084 5861 478
74495 9271 6182 8160 1131 493 9378 4765 754
G582 9168 3681 5373 661 1084 8401 4048 547
GRARRE G168 4454 SAXE 10019 1067 G031 5608 AR
B4 04D A1BY 457 R0 901 BA34 HE A 1315
B35 G0.J8 3718 4862 TA1 13.07 8947 550 im
BIA50 DOBE3 4550 5560 1102 BI1F EAO4 8099 1206
67611 8978 3460 4414 523 673 BBX9 882 1004
BE502 9118 2423 4580 £01 1702 9082 &40 912
G722 0059 7253 4550 3027 1002 80.00 5545 768 Miger

Scientific nanme: Vigna subtemanea

Faed narme: Cowpaa haulms
Reference DM ADF  NDF  ADL CPF oM P Ca Na Fe K Mg Cu Mn ZIn IVDMD ME NEm MEg MNEl Country
F4500 9001 5115 6219 011 AEF  HO2D2 5410 &0

Total COUNT 176 176 176 176 176 176 160 176 176 160 160 160

Total AVG 91.85 4143 5424 1246 1302 79.05 274 0.00 0.00 0.00 000 0.00 0.00 0.00 000 70.03 933 575 332 580
Total MIN 8078 24331 3798 533 176 T0.27 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4048 547 473 238 502
Total MAX 9302 7250 8160 3927 2403 9748 360 0.00 000 0.00 000 0.00 0.00 0.00 0.00 8863 1315 707 448 682

Source: Sub-Saharan Feeds Database https://feedsdatabase.ilri.org/food-crops-cereals-lequmes-residues/Cowpea%20haulms?field_country_tid=All.
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OPPORTUNITIES AND CHALLENGES

The main opportunity that the tool provides (based on the results
from over 65,000 samples) is to gain a better broad understanding
of the qualities of various feed. As samples are continually being
processed through the lab, the number of samples will continue
to be expanded to provide more robust values.

The challenges sit in the interpretation of the results: there is
not a lot of metadata associated with most samples, and the
quality can be highly influenced by both environment and
management. So while in some cases (such as that of cowpea)
there is a good breakdown of context, in others this level of
detail is lacking. What's more, if only a few samples have been
submitted for a particular feed type, the values can be heavily
influenced by a single experiment. Although the database lists
the country that samples were derived from, it is not possible to
break down most feeds further, for example for the forages and
food crops breaking down by harvest season, year and soil type.

However, as the database collects more samples, there is the
opportunity to break down individual feed further. Upgrading
the sample submission process may be an important step
because currently new data needs to be manually manipulated
and uploaded to SSA Feeds, which can be time-consuming and
incomplete. The scientists hope to implement an online form to
capture all the metadata around a sample when it's submitted
to the laboratory, meaning that when results come through, this
information can be uploaded to the database ‘in one click'.
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Want to learn more?

Visit the feed database https://feedsdatabase.ilri.org/.
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CASE STUDY:
FEEDIPEDIA

Feedipedia is a worldwide open-access information
system on animal feed resources, which provides
information - in the form of ‘feed data sheets' - on the
nature, occurrence, distribution, chemical composition,
nutritional value and safe use of feed resources from
around the globe. Established in 2012, it is co-managed
by the Food and Agriculture Organization of the United
Nations (FAQ), the French National Research Institute
for Agriculture, Food and Environment (INRAE), the
Centre for International Cooperation in Agronomic
Research for Development (CIRAD) and the French
Association for Animal Production (AFZ).

Feedipedia's creators and managers have used data
from the SSA Feeds database to help calculate the
composition and nutritive values of many of the feed
resources that it lists.

“The SSA Feeds data have been highly valued, as they
allowed us to make comparisons with data that had
been already collected by the Feedipedia teams through
the French Feed Database and the literature,” said
Valérie Heuzé, a project officer at AFZ who co-manages
Feedipedia. “As raw data, they could be used for
reliable statistical analysis, which is not possible with
the average values that are provided in most tables,”
she added. “Moreover, they provided values that were
sometimes absent from the Feedipedia database, thus
filling knowledge gaps on a number of forages.”

Authors

Monica Evans', Chris Jones? and Alan Duncan?.

! Science writer, CGIAR Research Program on Livestock.

? Program Leader, Feed and Forage Development, International Livestock Research
Institute.

% Principal scientist, International Livestock Research Institute.

CONTACTS

Alan Duncan
a.duncan@cgiar.org
Livestock Scientist
ILRI

Chris Jones

c.s.jones@cgiar.org

Program Leader, Feed and Forage Development
LRI

How-it-works brief / The Sub-Saharan Africa feeds composition database - 5


http://www.feedipedia.org/
https://www.cgiar.org/funders/
https://feedsdatabase.ilri.org/
https://hdl.handle.net/10568/111427
https://www.ilri.org/nutritional-analysis-laboratory

