TOPIC 5. EXCRETORY SYSTEM FUNCTIONS

Excretion of unused forage components and waste products of metabolism
is an important function since regularity is necessary to avold build-up of
potentially toxic substances.

Urine and feces are the two main kinds of materials excreted from the
body of wild ruminants. Gas production also occurs, and waste materials are
sloughed off the skin and hair. These waste products should be considered
when evaluating the metabolic costs of maintenance; they are discussed in
later chapters.

Urine and feces are discharged directly from the excretory system in
measurable quantities that can be related to water and forage intake. The
difference between i1ingestion and excretion represents some level of
metabolic efficiency. There are many details to consider when evaluating
efficlencies, however, since the components of excretory products come from
both ingestion and metabolic sources.

Few research studies have been completed in the excretory functions of
wild ruminants. The basic functions behind urine and feces excretion are
discussed in UNITS 5.1 and 5.2. Some of the more practical uses of fecal
excretlon characteristics 1s " 1In estimating populations, but this 1is
discussed in CHAPTER 19.

UNIT 5.1: URINARY FUNCTIONS

Water and salt balances are maintained as a result of the actions of
the kidneys in regulating the amount and concentration of the urine. It is
the only organ capable of regulating the movements of water and salts
between the environmental medium and the fluid compartments of the body
(McCauley 1971:158). Water loss also occurs in the feces, but this is quite
constant, and through the skin. Neither of these two pathways are capable
of regulating water balance, however, fecal water losses are fairly
constant, and the losses through the skin vary in relation to thermal energy
balance rather than water balance. Thus dehydration occurs when
temperatures are excessive and water losses through the skin high.

The functional unit in the kidney 1s the nephron. It is richly
supplied with blood, and differences 1in blood pressure within the
glomerulus result in fluid, called glomerular filtrate, collecting in the
cavity of Bowman's capsule. Reabsorption by active transport then occurs,
resulting in the reclaiming of useful materials such as sugars and amino
acids, and waste products are allowed to pass Iinto the rumen. These and
other details of renal function are described in McCauley (1971:153-168).
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A schematic drawing of kidney function is shown below.
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Note that urea may be reabsorbed rather than eliminated by the
ruminant, resulting in the conservation of nitrogen as an aid in protein
metabolism when the range is low in protein.

The recycling of urea 1s an example of resource conservation by
free-ranging animals, d1llustrating how the resource economy may be
maintained over time, thereby maintaining a higher level of productivity
than would be the case if resource transactions were made on a short-term
basis only.
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UNIT 5.2: FECAL FUNCTIONS

The feces of ruminants contain water, undigested forage residues,
cells that have been abraded from the gastrointestinal tract, bacteria,
products of rumen fermentation, and other products of physiological proces-—
ses such as bile acids, pigments, mucin, and inorganic salts. Large amounts:
of feces are defecated by ruminants because so much of the forage ingested
1s not digested. The more lignified the forage material is, the less it can
be digested. Fecal samples may be used as a technique for estimating diet-
ary composition by identifying fragments.

The water content of ruminant feces varies seasonally. Succulent
spring forage 1is high in water content, and feces have little or no form.
At other times, especially in the winter, the feces are quite dry and, in
many species, formed into small pellets which are defected as pellet groups.

The excretion of rather dry pellet groups, composed largely of
indigestible forage, has been used by biologists as a field method for es-
timating populations. If a known member of pellet groups are defecated per
animal each day. then the number of pellet groups divided by the number de-
fecated per day 1s an estimate of the number of animal-days of use. Such
estimates may not be very precise due to sampling errors in counting pellet
groups in the field and variations in the number of pellet groups defecated
per day. This technique 1s discussed further in CHAPTER 19.

REFERENCES, UNIT 5.2

FECAL FUNCTIONS

SERIALS
CODEN VO-NU BEPA ENPA ANIM KEY WORDS-—--——- Sm———— ~— AUTHORS-—-—————~—- YEAR
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JRMGA 30--2 116 118 odhe food, wld hors, doca, colo hansen,rm; clark/ 1977
odhe continued on the next page
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