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Chapter 3: METHODOLOGY FOR THE EVALUATION OF FEED
RESOURCES FOR RUMINANTS

3.1 INTRODUCTION

What is the minimum information required in order to identify and classify feed resources for the
functions set out in Chapter 2?

It seems that the classical system of proximate analysis and even the more sophisticated
methods for identifying the components of plant cell walls (ie: ADF and NDF) contribute little
information for the development of feeding systems which aim to utilize tropical feed resources
efficiently. The application of the Van Soest ADF and NDF analysis is in basic research to provide
understanding of the dynamics of fibre fermentation in the rumen (Van Soest 1982).

3.2 DEFINITION OF CROP RESIDUES AND AGROINDUSTRIAL
BYPRODUCTS

Crop residues are invariably fibrous, of low digestibility and low in nitrogen. They are produced on
the farm and therefore widely spread geographically. On small farms in developing countries they
form the principal feed of ruminant livestock during the dry seasons.

Agroindustrial byproducts result from the processing of crops such as oilseeds, sugar cane, sisal,
citrus, pineapple and bananas; or the slaughter and processing of livestock and fish. They are
geographically restricted to the factory sites, are usually marketed and frequently exported to
earn foreign exchange. They are rich in protein (oilseeds and meals of animal origin) or sugar
(molasses, citrus and pineapple pulps) and occasionally in starch (reject bananas, cassava peels)
and usually low in fibre. Exceptions are sugar cane bagasse, palm-press fibre, coffee pulp and
cocoa pods.

3.3 CATEGORIES OF BYPRODUCTS

It is convenient, when establishing principles for evaluating byproducts and crop residues for
ruminants, to divide them into four categories:

Group 1: Feed resources high in fibre and low in nitrogen: this group includes the most important
crop residues, namely cereal straws and stalks, legume haulms and straws and stovers of low
digestibility and N content from other plants.

Group 2: Byproducts high in fibre and high in nitrogen: this group comprises in general animal
excreta products and brewers’ grains.

Group 3: Byproducts low in fibre and low in nitrogen: this group includes products from sugar
processing (eg: molasses), citrus and pineapple pulps, reject bananas and other products from
food processing plants.

Group 4: Byproducts low in fibre and high in nitrogen: this group comprises mostly oilseed cakes
and meals and slaughter offal, etc.
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3.4 ASSESSING NUTRITIVE VALUE

In discussing guidelines for research on byproducts and residues it is convenient to consider the
different objectives relating to the use of these feed resources.

What is the feed value of a relatively unknown byproduct or fibrous residue?

How can an improvement in nutritive value caused by chemical, physical or biological
treatment, be measured?

How can the product be used best in feeding systems with other locally-produced feeds or
byproducts/residues?

How can rumen degradability be best measured within the context of a feeding system?

How can responses to protein and other supplementary nutrients be measured in animals?

How can crop residues and agroindustrial products be integrated into feeding systems for
non-ruminant herbivores?

In order to establish evaluation procedures, it is deemed logical to make the approach in six
stages as illustrated in Figures 3.1 to 3.6.

3.4.1 To determine the rate of degradation in the rumen? (Stage 1)

Let us consider a residue/byproduct about which relatively little is known (see Figure 3.1). The
most appropriate first assessment of feeding value would be by incubating it in nylon bags in the
rumen of fistulated animals given a standard diet well balanced in terms of availability of nutrients
for efficient rumen function and the animal. Three to four animals should be used to ensure
replication of each test (see Ørskov et al 1980). B y efficient rumen function is meant a rumen
ecosystem which produces a high rate of degradation of the carbohydrate and is not deficient in
N or other nutrients.

Figure 3.1: STAGE 1 To determine the rate of degradation with standard diet

As a standard, incubate simultaneously with the unknown feed a product of known degradability
which is easily reproducible (eg: leaves from leucaena or sweet potato). A detailed description of
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the nylon bag technique is given in Chapter 6.

Having ascertained the rate of degradation in the nylon bag, it is then possible to assess first of
all whether the extent of degradation is satisfactory. If the degradation after 48 hr or so is more
than 40–50% then the product is worth more consideration, and evaluations can proceed directly
to Stage 2 (see Figure 3.2). On the other hand if the degradation is low (say 10–30% after 48 hr
of incubation) then the product is unsuitable for feeding directly to animals.

Two options are then available depending on the local importance of the byproduct (Figure 3.1).
If it is of little importance, probably the project should not be pursued further. On the other hand,
if large quantities of the by-product are available, it may be justified to attempt to increase its
nutritive value by chemical treatments. These are described in Chapter 6.

Having ascertained that the potential rumen degradability of the residue/byproduct is satisfactory,
or that there is a need to improve it by chemical or other means, evaluation can proceed to Stage
2.

3.4.2 Chemical analyses (Stage 2)

Some simple chemical analyses should be done (Figure 3.2). The most important are dry matter
(DM), nitrogen (N), ash (to estimate organic matter [OM]) and lipids. Other analyses such as for
cell wall constituents (Van Soest 1982) can be carried out if deemed necessary or appropriate.
The most important information at this stage is simply DM, OM, lipids and N.

Figure 3.2

STAGE 2: To make essential chemical analysis

3.4.3 Test the feed with animals (Stage 3)

Animals which previously were fed on a standard nutritionally-adequate diet should now be
adapted to eat the residue/byproduct under test. The adaptation may take two or three weeks.


