Predicting Forage Intake by Grazing Ruminants

Sam W. Coleman?
USDA, ARS, STARS
Brooksville, FL

Introduction

Determination of the amount eaten and characteristics of the diet of grazing
ruminants remains one of the most difficult tasks in research. While several lifetimes

have been devoted to developing techniques to ‘measure’ intake and diet quality, they
are laborious, expensive, and often lack both precision and accuracy. Hence, there has
been little effort on the part of producers or consultants to attempt these determinations

in commercial operations. The result has largely been a reliance on guesswork to
assess the nutritional status and potential needs for supplementing grazing animals.
The purpose of this paper is to examine and evaluate some of the methods used to

assess and predict intake.

How the Cow Meets Her Nutrient Needs

Herbivores eat to satisfy a need and desire for nutrients, the most prominent

being energy and protein
(NRC, 1996; 2001).
Demands for
maintenance, lactation,
growth, and conceptus
sum to the total
requirements (Fig. 1).
Energy requirements may
be modified by
requirements for
locomotion or thermal
stress. Feed bulk density,
ease of consumption, ease
of communition,
palatability, and ease of
digestion and passage
once in the rumen all
interact with the needs
and desires of the animal
(Weston, 1982).
Maximum or optimum
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Figure 1. lllustration of the cow’s demand for energy
based on components which drive the desire to
consume feed and constratints to ad libitum intake
by the pasture characteristics.
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nutrient intake occurs under ideal conditions and when the nutritional needs are met,
anatomical sensors send a signal to the brain that satiety has occurred (Van Soest,
1994). Under many grazing situations, satiety does not occur because the animal is
unable to satisfy its nutrient requirements with the forage on offer. Senft et al. (1987)
suggested that diet selection by large herbivores such as cattle requires the solution of
two opposing problems: obtaining adequate quantity of forage with maximal quality.
Reduced dry matter (DM) intake is the major impact of inadequate nutrition of grazing
animals (Hodgson, 1982a), whether constrained by deficient herbage quality or quantity.

Daily Requirements Make up Annual Demand Curve

The energy requirements are met when the animal consumes sufficient energy to
meet the summative requirements. The energy consumed is a function of the amount
of feed consumed and the concentration of utilizable energy in the feed. Utilization of
energy is slightly different for different functions (e.g., maintenance, growth or milk).
Because the largest and most variable loss of consumed energy is in the feces,
digestibility may be used as a proxy for the entire process of utilization (digestion,
absorption, assimilation). For most purposes, the digestibility of the energy is similar to
that for the total dry matter, so dry (or preferably organic) matter digestibility (OMD) is a
good proxy from which net energy can be calculated using equations from NRC (1996).
There has been good agreement between the intake of digestible organic matter
(DOMI) and gain (Lippke, 1980).

Measuring Intake

Ad libitum intake occurs when the feed supply is unlimited in quantity and quality
so that animals are unconstrained in satisfying their hunger (Moore, 1994). Most
determinations of forage intake have been conducted by feeding animals under
controlled situations in which the feed is either harvested or manufactured (mixed) and
provided to animals in lots or pens. Intake is measured as the difference between the
feed offered and that refused when fed in excess of the amount the animal would
consume. While these measurements may be quite accurate, variability among animals
given the same diet, particularly a forage diet, may be quite high, ranging from 10 to
30% of the mean. This high variation may be caused by different nutrient demands
among animals, by differences in the ability to consume and process feed, or the
conditions under which the intake trials are conducted.

Measuring intake at pasture

There is a huge dilemma for measuring intake under grazing because weighing
the feed and refusal as in pen studies is not possible. Therefore, indirect measures or
estimates have been used, and generally the accuracy and precision (measure of
variability) are compromised. Burns et al. (1994) reviewed several methods for
estimating intake of grazing animals. All have their difficulties.
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