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DIRECT MEASURES OF THE GRAZING ANIMAL'S NUTRITIONAL STATUS

D. M. Anderson

ABSTRACT: Accurate, precise, rapid, and cost
effective procedures must characterize the technigues
used to measure an animal's nutritional status. The
classical information on the grazing animal's
nutritiornal status has been determined by monitoring
the chemical composition of the standing crop, the
botanical and chemical compesition of diets using
esophageally fistulated animals, and the use of
physical measurements including liveweight. Tissue
and bodv fluid analyses for the diagnosis of
nutritional problems have been stimulated by the
development of automated equipment. Techniques that
use body rondition scores, based on a visual
appraisal or external palpation for subcutaneous fat,
correlate well with stored energy in the animal.

Body condition correlates with reproductive
efficiency and milk production. Prepartum condition
can be used to effectively manage fat and thin
livestock according to their nutritional needs for
optimum sustained production. To understand and
accurately manage the complex relatienships that
exist at the plant-animal interface, no single
measure will be adequate to describe ‘the nutritional
status of grazing animals. However, body condition
scores should be considered as a cost effective tool
that can be used by both the producer and researcher.

INTRODUCT ION

Knowledge of the grazing animal's nutritional status
is essential to modern man because much of his
everyday life style is intrinsically linked to the
ruminant animal. The life cycle of most ruminants
begins and, in many instances, is carried out totally
under range and pasture conditions (Van Dyne et al.
1980). Standing crop quantity and quality of range
or pasture is by its very nature perishable;
therefore, the problem facing all producers is how to
efficiently harvest and sell forage through the
animal to the best ecological, nutritional, and
economic advantage. A complex problem unfolds when
man tries to effectively manage the nutritional
status of the grazing ruminant. This is due to a
multifaceted set of interrelationships involving the
environment, the plant, and the animal.

Early investigators tried to define what constitutes
adequate range animal nutrition by determining the
chemical composition of the standing crop (Watkins
1937, Fraps and Cory 1940). Because sheep (Milton
1933) and cattle (Hardison et al. 1954) graze
selectively, knowing the chemical composition of the
standing crop provides an incomplete representation
of what the nutritional status is for the grazing
animal. With the advent of the esophageal fistula
technique, described by Torell (1934), a tool was
developed to help the researcher determine what the
botanical and chemical composition of the grazing
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animal's diet was at any particular point 1n hime.
With the fistula technique the influence of animal
selectivity (Theurer et al. 1974) and preference
(Skiles 1984) on diet composition was effectively
addressed. FEven though the esopbageal fistula
technique can give valuable answers, it is not free
of bias. This technique has inherent factors that
can reduce the acruracy in determining the botanical
and chemical composition nf the sample diet obtained
(Lesperance et al. 1974). The fistula technique has
substantially improved the science of grazing animal
nutrition, yet the establishment (Harris et al. 1967,
Little and Takken 1970, McManus 1981) and maintenance
(Bredon and Short 1971) of these surgically prepared
animals remains as much art as science.

Dver the past 20 years there has been essentially no
major developmental evolution within the esopbageal
fistula techninue as evidenced by comparing the
review by Van Dyne and Torell (1964) with the more
recent review hy Hnlechek et al. (1984). Most of the
recent literature involving the esophageal fistula
technique is accumulating on the design of plugs or
cannulas (Ellis et al. 1984, Anderson et al. 1985,
Forword et al. 1985, Walker et al. 1983, Grunwaldt
and Sosa 1984), on devices that can reopen fistulas
that have contracted (Anderson and Mertz 1982), and
on devices to keep the apening from contracting
during diet collections (J. C. Malachek, personal
communication). Redesigned collection bags (Center
and Jores 1984) and how bags might be attached to the
animal (Kartchner and Adams 1983) have also been
addressed.

All questions associated with evaluating the grazing
animal's nutritional status involve measurement;
i.e., what to measure and how to dn it accurately.
The most complete exprescion of adequate forage
quantity and quality for the grazing animal should
come from evaluating the animal itself because the
animal is the final integrator of its diet.
Therefore, the right measure or measures obtained
directly from the animal should reflect the best, and
most accurate, measure of the grazing animal’'s
nutritional status.

Animal responses that are manifest in milk., wool,
meat, hides, or offspring are useful for measuring
forage quality and, hence, the nutritional status of
the grazing animal (Cook and Stubbendieck, eds.
1986). Six direct measures taken from the animal to
evaluate the grazing animal's nutritional status
include: hair analysis (Haaland et al. 1977, Horn
1981, Jones 1981, Combs et al. 1982), blood aralysis
(Gossett 1940, Mufarrih 1964, Sides et al. 1978,
Hinnant 17979, Rowlands 1980, Kronfeld et al. 1982,
Garnsworthy and Topps 1982, Bines and Morant 1983,
Bull et al. 1984, Selk et al. 1985), urine analysis
(McCarthy et al. 1983), bone analysis (Read et al.
1986), milk analysis (Horn 1981, Robards 1981}, and
body water as a fat estimate (Bartle et al. 1983,
Dunn et al. 1983). These analyses have several
things in common: 1) they require varying amounts of

“sophisticated and expensive equipment to obtain and

evaluate the samples collected, 2) operation of the
equipment and interpretation of the data obtained
requires special training, 3) constraints on the
temporal and spatial sampling of material often
introduces bias and prevents accurate conclusions on
establishing cause and effect relationships, and
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4) none of the methods allow for immediate changes in
management by the producer.

This paper concentrates on body condition scoring
obtained either visually or by palpation of the
animal's exterior. This tool, singly or in
combination with other tools, is proposed for use by
the producer as well as the researcher to rapidly
evaluate and manage the grazing animal's nutritional
status.

Body Condition

Body condition was defined by Murray (1919) as “the
ratio of the amount of fat to the amount of non-fatty
matter in the body of the living animal."” Various
methods have been used to assess body condition in
live animals; however, most of them involve
specialized and expensive equipment that limit the
practical application of the technigues (Kirton
1964). Photogrammetry (Brinks et al. 1964},
ultrasonic methods (Stouffer et al. 1961, Davis

et al. 1964, Brown et al. 1980, Kempster et al. 1982,
and Andersen et al. 1983), hypodermic thermistor
needles (Watkins et al. 1967), measures of specific
gravity (Kraybill et al. 1952), evaluation of body
water (Garrett et al. 1939, Shebaite 1977}, the use
of tritiated water (Searle 1970), the use of “°K
(Kirton and Pearson 19463, Brooks et al. 1985), muscle
biopsy (Everitt 1964 as cited in Preston and Willis
1970}, deuterium oxide (Byers 1979), urea dilution
(Bartle et al. 1983), and prediction equations
(Yadava 1970 as cited by van Niekerk 1982a) have been
tried. Physical measures have also been used to
assess body condition in live animals. The lack of
physical measurements to describe the animal in a
complete manner is more the result of inadequacy
rather tham inaccuracy (Lush and Copeland 1930). The
ratio of heart girth (Black and Knapp 1938) ar chest
girth (Preston and Aitken 1943, unpublished, as cited
in Preston and Willis 1970) to height at withers has
a significant correlation with percentage of fat.
Chest girth is closely related to liveweight
(Johansson and Hildeman 1994, Burt 1957, Brookes and
Harrington 1940, Umoh and Buvanendran 1982) and empty
body weight and may account of B&-96% of the
variation in body weight (Buvanendran et al. 1980).
When liveweight and height are expressed as a ratio,
the value has been shown to correlate to fatness
(Klosterman et al. 1968, D. Pruitt as stated in 1986,
unpublished NCR-87 report). Body composition appears
useful in predicting weight at puberty in beef
heifers (Brooks et al. 1985).

Physical measurements should only be made when the
animal is positioned in an even stance (Wagnon et al.
1957, Tulloh and Maritz 1964) because an incorrect
position of the feet can affect accuracy of height
measurements of the withers (Swett and Graves 1939).
Yao et al. (1953) found wither height to be a better
measure of height than height of chest floor, height
at flank, or depth of chest in beef shorthorn and
milking shorthorn steers. Cattle may stand more
quietly for hip height measurements than height
measurements of the withers (Williams et al. 1979),
but both are accurate when measurements are carefully
made.

The respanse of physical measurements such as height
may (Neville et al. 1978) or may not (Lush et al.
1930) be affected by feeding regime. Good et al.
(1961) found only 11.46% of the variation in fat cover
at the 12th rib was significantly correlated

(negatively) to the physical measurements of: width
between eyes, width of muzzle, circumference of
round, and circumference of cannon bone.

The trends for liveweight and fatness in beef cattle
are similar throughout the year, with increases in
fall and decreases in spring (Brown et al. 1980).
Croxton and Stollard (1976) have shown positive
correlations of .85 between changes in condition
scores and liveweight during the winter far beef
cattle. Changes in fatness, however, occur within a
narrower vange compared to liveweight changes.
Russel et al. (19469) concluded that a body condition
score is superior to liveweight in predicting body
fat in sheep, even when liveweight 1s added as an
independent variable in a multiple regression
equation. Liveweight not only reflects body tissue
but gut fill (Brown et al. 1980). Cows and calves
may actually be gaining mass while losing condition;
but if mass declines, condition will fall
dramatically. Early in a calf's life, weight gain
may be predominately protein (Applegate et al.
198ka). Especially during the later stages of
pregnancy, liveweight may be increasing because of
body fluids, membranes, and the fetus while body
condition may actually be declining, depending on the
nutritional status (Brown et al. 1980) and age (Frood
and Croxton 1978) of the grazing animal. Liveweight
may vary independently of body composition in
lactating cows (Chigaru and Topps 1981) and in
lactating sheep (Cowan et al. 1979). The non-
nutritional increase in liveweight during later
stages of pregnancy has been estimated to account for
45 kg in a 454 kg cow (Spitzer 1977) and between 9
and 14 kg in ewes (Jefferies 1961).

One technique that does not require specialized
equipment, is repeatable (Graham et al. 1984,
Woodburn et al. 1986), accurate (Gresham et al.
1984), and provides immediate management options is
the use aof body condition scores. A body condition
score refers specifically to the subcutaneous fat
covering the body (Thompson et al. 1983, Herd 1986).
Fats in the body are in a constant state of flux as
indicated by Schoenheimer (1942). Subcutaneous fat
is late developing but appears to be a preferential
source of mobilized fat (Russel et al. 1968) and,
therefore, should be quite reliable in evaluating the
grazing animal's nutritional status. It is not,
however, the only body reserve that can be utilized
(Macmillan and Bryant 1980). Conditioning scores for
Angus and Angus x Hereford cows have been used to
estimate (r = .64) the percentage of empty body fat
(Thompson et al. 1981). Condition scores appear more
useful as predictors (r® range = .82-.83) of carcass
composition than lightweight or weight:height ratio
(r® range = .58-.68) in mature Hereford cows (Wagner
et al. 1985c). These data indicate 76% of the
variation in carcass fat can be explained by body
condition scores.

Changes in liveweight within an animal vary greatly
relative to condition scores; therefore, it may be
preferable to accept condition score as a separate
parameter (Macmillan and Bryant 1980). Houghtan

et al. (1984) suggested that body condition scores
and liveweight, when used together, are useful in
determining enerqgy requirements for cows in various
production levels. Several researchers have
regressed liveweight and body condition scores to
predict the magnitude of a unit change in condition
score (Table 1). The relationship between liveweight
and body conditiaon score, however, may not be
positive (van Niekerk 1982a).
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Liveweight change (kg) per unit change in condition score.

Source Scale Breed or class of livestock Liveweight change
Drumm-LaMontagne (1981) 1-10 Cattle

Beef 31 - 54
Frood and Croxton (1978) 0-3 Cattle

British Friesian s + 1.6
Graham (1982} 0-9 Cattle

Beef 61.5 + 5
Jefferies (19461) -5 Sheep

Merinos and Corriedale 7
Macmillan and Bryant (1980) 1-10 Cattle

Dairy 30 - 35
Morris et al. (198%) 1-10 Cattle

Beef and crossbreds with

dairy genatype 25.¢2
Peart# Cattle

Blue-Grey 83

Herefore % Friesian 0
Russel and Wright (1982) 0-35 Cattle

Galloway 61

Blue-Grey 97

Herefore x Friestan 104

Luing 106

Bratish Friesian . 110

#*Unpublished results cited in Russel and Wright 1982.

The simple, linear correlation between fat cover and
condition score for mature Bos taurus cattle
representative of beef in the United States was shown
by Gresham et al. (1984) to be .74. Condition scores
are a way of measuring the external body reserves
(Frood and Croxton 1978) and are significantly
coerrelated with all measures of carcass fatness
(Bellows et al. 1979) or the enerqy content af the
carcass (Dunn et al. 1983). Condition scores have
been used to predict the killing out of dairy steers
(Bailey et al. 1984) and to successfully estimate
carcass fat depth in 18- to 24-month-old steers
(Graham and Clark 1984), Condition scores. hawever ,
may be more accurately applied to adult than to
juvenile animals because growing animals may actually
be gaining in liveweight (e.q., via skeletal arowth)
while condition scores may be falling (Frood and
Croxton 1978),

Dairy breeds deposit more fat in the abdominal cavity
(internally) compared to beef breeds that deposit
more fat subcutaneously (Callow 1961, Kempster 1980-
81). Differences among breeds for internal fatness,
therefore, are probably not reflected bv condition
scores (Long et al. 1979b). Herefords and Friesians
represent the extremes of the beef and dairy types
with respect to fat partitioning (Williams 1978 as
cited in Truscott et al. 1983b). Herefords have
approximately double (P < .001) the number of
subcutaneous fat cells compared to Friesians,
although both breeds have similar numbers of intra-
abdominal and prescapular fat cells in relation te
fat-free body weight (Truscott et al. 1983a). At all
ages Herefords apparently have more (P ¢ .001) of

their fat in subcutaneous depots compared to
Friesians (lruscott et al. 1983b). Subcutaneous fat
deposits in cattle respond readily to the need for
lipid storage by increasing cell diameter to a
maximum size of approximately 250 um or by
recruiting cells through either pre-adipocytes or
hyperplasia (Truscott et al. 1983a}). 1t appears an
average and critical tat cell diameter may arct as
the trigger mechanism for further increase in number
of cells (Klyde and Hirsch 1975). For subcutaneous
fat in cattle this critical diameter may be
approximately 150 pm: however, the same diameter may
not trigger new cells in all depots (Truscott et al.
1983a). Thin cows apparently have a faster rate of
fatty acid synthesis in adipose tissue than do fat
cows (Bines and Morant 1983). This permits higher
food intake before short-term chemical regulation of
intake starts to operate.

Body_Condition Scores

Condition scores are subjective and are assigned to
each animal after visual appraisal, external
palpation. or both. Although numerical categnries
characterize all scoring systems, the number of
categories and the criteria used to place an animal
in a specific category vary widely among the various
scoring systems (Table 2). 1f each body condition
score has been adequately defined, repeatability
should be high (Graham et al. 1984). The low
repeatability reported from Everitt's (1962) 10-
point system may have resulted from inadequately
defined intermediate scores because only the extreme
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conditions were defined. Visually assigned scores
are normally based on the amount of subcutaneous fat
present around the base of the tall and over the
hips, back, and rins (Macmillan and Bryant 1980). It
is passible, if only visual appraisal 1s used, fhieavy
hair coats (Good et al. 1961), wool (Ercaenbrack,
personal communication), tull digestive tracts, or
the large conceptus of late pregnancy (Dziuk and
Bellaws 1983) may bias the scoring. Jefferies
(1961), however, did not find wool length to bias
visual appraisal if a subsample of Merino and
Corriedale sheep to be scored were first externally
palpated.

One of the earliest, most frequently quoted, and the
standard for scoring Bos taurus cattle in Britain
(Pullan 1978) was a palpation procedure developed by
Lowman et al. (1976). They used a O (emaciated) to 3
(excessively fat) point scale to describe fat cover.
In practice the system uses 1/2-unit scoves for
animals whose condition is intermediate. Pullan
(1978) states five areas of the body are evaluated
for fat cover using Lowman's system on the spinous
processes of the lumbar vertebrae, over the lower rib
cage, at the hip bones (tuber coxael), around the tail
head, and at the second thigh (gluteal muscles). The
fingers are placed on the neural region of the
spinous processes of the fourth and fifth lumbar
vertebrae while the thumb is used to palpate the
transverse processes (Fig. 1). The prominence of the
spinous process is the main measurement; however, if
it cannot be felt as a result ot fat disposition,
additional assessment is made around the tail head
and over the hip bones.
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Figure 1. Anatomic areas that are used for scoring
body condition in beef cows. {(Source:

Herd and Sprott 1986).

In the procedure given by Dunn et al. (1983}, a nine-
point scale was proposed to evaluate fat cover over
the loin area. Based on this scale, scores accounted
for between 77% and 84% of the carcass energy content
and fatness when 491 mature beef cows were evaluated.
They advocated the loin area as the most important
area to palpate in thin animals to obtain accurate
scores. Graham and Clark (1984) showed a significant
relatianship (P < .001) between body condition and

subcutaneous fat depth at the 12/13 rib, with
correlation coefficients between .85 and .87 for
cows. This may reflect the closeness to the loin
area where animals are scored and the fat depth at
the 12th and 13th ribs. The low correlations
between body condition scores and ultrasonic methods
normally arise when extremely thin animals are
evaluated. Preston and Willis (1970) indicate
ultrasonics require > 10 mm of fat cover for
efficient estimates.

Nelsen et al. (198%9) combined palpated and visual
scoring to evaluate 2- to &-year-old Hereford and
mixed breed cows. The two scoring methods were
positively and linearly correlated (P < .01) but not
equal. Only 504 to 60% of the variation 1n one
score could be accounted for by the ather score. In
the palpation procedure, two persons using a 10-
point scale (1 = emaciated, 10 = fat) examined each
animal on the spinous process of the lumbar
vertebrae, over the lower rib cage, at the hip
bones, around the tail heod, and at the upper rear
of the hind legs while in a chute. Visual scoring
was done Ly two observers, also using the 10-point
scale, as the animals walked away from the scale.
The linear regression coefficients for the two
procedures were similar (P < ,03) and positively
correlated (P < .01) tor the Hereford and crossbred
cows.

Several scoring systems, including the 9-point
system used by Whitman (197%), are atften quoted but
have not been published. Table 2 lists 19 systems
found in the literature or obtained from individual
researchers. In addition to the 3- and 9-point
systems described in Vable 2, Hailey et al. (1944)
described a /-point system; Filne and Ray (1985)
used an ll-point system with categories between 5
and 19; Gresham et al. (1986) used but did not
describe a system having 17 categories with 17 being
the fattest scare. All systems reviewed in this
paper, except the 5-point system used by Ercanbrack
(1986) at the U.S. Sheep Experiment Station, Dubois,
Idabo, i1ndicated fatter animals with higher numbers;
the fdaho system ranks rather than guantifies body
conditions.

Use of Body Condition_Scores

Ihe sole function of a grazing cow is to produce a
large calf early in the calving season, raise it to
a heavy weaning weight successtully, and repeat the
process every 12 manths throughout her productive
life. This often is not realized under free-ranging
conditiaons, and in many instances the cause can be
traced back to inadequate nutrition at criticel
stages in the cow's reproduction cycle (Spitzer
1977, van Niekerk 1982b).

Feed requirements are influenced by age, breed,
stage of pregnancy, level of production, stage of
lactation, and confarmation (Macmillan and Bryant
1980). Fatness is closely (P ¢ .01) related to dry
matter intake (Brown et al. 1980), Thin cows
consume more (P < ,01) dry matter than cows 1n
higher body condition (van Niekerk 1982a). Adult
sheep in poor body condition also increase their
food intake by eating faster or grazing longer than
fat sheep (Arnold and Birrell 1977). This increase
may be up to 24% more if thin and fat cows are fed
ad lLibitum (Bines and Morant 1983). Intake may not
be influenced by pregnancy because van Niekerk
(1982b) was not able to show significant differences
in dry matter intake between pregnant and non-
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pregnant cows. Condition scores have been used to
identify the need for different feeding requirements
(Croxton and Stollard 1976) and are advocated for use
in feeding fat and thin cows according to their
nutritional needs (Dziuk and Belliows 1983). Wangner
et al. (19835a) indicate the highest metabolizable
energy (ME) per kilogram of metabolic weight occurs
at a bodvy condition score of 4.68 (9-point system)
and that a thin cow (3) or a fat cow (7) would
require 4.4% and 8.9% less ME per kilogram of
metabolic weight. They also found the effect of
temperature on ME required for maintenance was
dependent on hody condition score. Their data
suggests the effect of temperature on ME required for
maintenance may be greater for thin cows than for
cows having a moderate or fat condition score.
Although maintenance costs can be reduced in thin
cows, the savings probably have little value based on
the substantial amount of data that connects
reproductive performance to proper (not thin) body
condition.

Body condition ultimately influences reproductive
performance (Richards et al. 19846). A cow's body
condition is highly correlated with the length of
interval from calving to first estrus (D. C. Adams,
personal communication). Most studies show a
positive relationship between condition score at
calving and subsequent production. fhe interval from
parturition to estrus and subsequent pregnancy in
beef cattle appears to be influenced more by
prepartum nutrition as reflected in body condition
scores at parturition than by postpartum nutrition
(Dunn et al. 1983; Spitzer 1977; Macmillan and Bryant
1980; Graham 1982; van Niekerk 1982a, 1982b: Richards
et al 198B6). Some evidence exists, however, that
postpartum nutrition may influence production
(Macmillan and Bryant 1980) including the postpartum
interval to estrus (Graham 1982, Rutter and Randel
1984) and total pregnancy rate (Spitzer 1977).

Graham (1982) was unable (P > .05) to show pregnancy
rates to be affected by cow condition scaore at
calving. Changes in body fat, as indicated from body
condition scores, may have little effect on the
likelihood of pregnancy in non-lactating and late-
lactating Brangus cows once estrus cycles are
reinitiated after parturition (Filbo and Ray 19835).
Horstman et al. (1986) were unable (P > .10) to show
body condition or percent body lipid had any effect
on reproduction or calf gain.

Based on data compiled from six states on postpartem
diet and calf separation, Wettemann et al. (1986)
concluded that providing additional energy (flush)
for 28 d, beginning an average of 30 d postpartum,
along with short-term (48 h) calf separation at 14
and 28 d after the beginning of flush, did not
enhance reproductive performance or the initiation of
the breeding period if caows were in thin to moderate
body condition (1-9 point scale).

If cattle have adequate body reserves going into late
pregnancy, the incidence of dvstocia and calf
mortality should be reduced (Russel and Wright 1982},
while fat cows need help calving (Kilkenny 1982).
Dziuk and Bellows (1983) advocate separating pregnant
dams into management-nutrition groups that give thin
females more nutrition than fat females. Thompson

et al. (1983) indicate visual appraisal is adequate
to separate Angus and Angus-Hereford cows into fat
and thin groups.

Australian research has shown that the cow's
condition at calving is more impoartant than
liveweight gain on mill production (Ellinbank Dairy

Research Station 1974). The dams postpartum
nutrition may (Richards et al. 1986) or mav not
(Whittier et al. 19947 have an important etfect on
calf weights. Research by Hroster (1971) suggests a
cow's milk production 13 maintained by mobilization
of hody reserves (fat), even 1f her appetite is low
2 mo postpartum when enerqgy requirements are high.
Cows in poor condition at calving persistently qave
low, late-peak milb vields while cows in good
condition at calving gave high, early-peat milk
vields. If cows in mederate to good condition lose
saome weight postpartum but are flushed for a periud
2 weeks before breeding and on through breeding, the
kilograms of calf weaned will not differ from cows
that were maintaining or gaining weight from
parturition threugh weaning (Richards el al. 1986).
In Holstein cows 1t has heen demonstrated that the
fat corrected milk yield from fat condition cows was
greater (P < .01) than the milk yield from thin
condition cows (Davenport and Rakes 1969).

Likewise. it has been shown that cows grazing low-
ouality pasture, giving relatively large amounts ot
milk, maintained less fat during the middie and last
part of lactation than those that give smaller
amounts of milk (Brown et al. 1980). On a within-
herd basis dairy cows that lost one unit of
condition produced 10 g more miltk fat per day

(P ¢ ,05) and 2.4 kg more milk fat (P ¢ .01) for the
whole of lactation than herd mates that maintained
condition (Mcmillan and Bryant 1980).

Dairy cows apparently sacrifice maintenance and
tissue storage for lactation (Flatt 1966, Moe et al.
1971)3 however, it appears Angus cows on high-
quality pasture maintain large amounts of fat
instead of producing large amounts of milk. This
difference may reflect a different metabolic
priority between dairy and beef breeds (HBrown et al.
1980). Thin cows probably produce more milk than
fat cows. Thus, at weaning cows in thinner body
condition should be the best producers. Applegate
et al. (1984b) have shown that cow body condition
score was not a significant source of variation in
calf average daily gain but that thin cows produced
ralves with a higher (P < .05) average daily gain
than fat caows.

Cows in high body rondition tend to lose more weight
following parturition than cows in a lower body
condition (Davenport and Rakes 1796%9). In beef
herds, utilization of body reserves during winter is
common so body condition should not be considered as
static throughout the year. The cow's condition may
be most critical at mid-pregnancy (Kilkenny 1982).
Wagner et al. (1985b) found that losses in condition
score taken in winter were not influenced by cow
breed or calving date. However, cows nursing male
calves (bull or steer) last more condition (P { .10)
than cows nursing heifer calves, and cows giving
birth to heavier calves tended to lose more
condition (P < .10) than cows giving birth to
lighter calves. These researchers concluded that
fat Hereford and Angus cows lost more weight

(P ¢ .10) and conditinn (P < .001) than thin cows
during winter, and manipulation of body condition
during the winter under DOklahoma range conditions
appeared limited.

Breed, management, and month of birth appear to
influence body condition scores in heifers between
450 and 630 d of age with traditional beef breeds
being fatter than the traditional dairy breeds while
Bos indicus were intermediate in condition scores
(Long et al. 197%a).. Information on breed effects
on condition score is limited., however (Long et al.



1979b). The use of a single equation to predict bedy
fat for all beef genotypes and one for all sheep
genotypes from condition scores may not be possible
because different breeds of sheep (Palsson 1940,
fussel et al. 1969, Russel et al. 1971) and cattle
(Wright and Russel 1984) distribute body fat in
different propartion to the varicus fat depots.

Conclusions

Accurately evaluating the free-ranging animal's
nutritianal status is difficult. Fforage analysis is
time consuming and, at hest, only gives a partial
answer because grazing animals are selective when
choosing their diets. Esophageal fistula data has
helped the researchers sort out animal selectivity
and preference. This kind of information, however,
can only be incorporated into management strateqies
after laborious labecratory analyses and data
summarization. This often occurs in a time frame
that may separate cause and effect responses outside
the reaim of practical management. All samples af
body tissue or fluids taken from the animal provide a
limited amount of immediate information useful for
making management decisiaons. Analysis requires
expensive equipment and specialized training to
operate the equipment and interpret the data.

The use of body condition scores cbtained either
visually ar by palpation of the animal's exterior
appear to offer a reliable assessment of the animal’'s
energy reserves (fat). Because subcutaneous fat
appears to be one of the initial depots mobilized by
the body, it provides an excellent means of
immediately evaluating an animal's nutritional
status. The use of body condition scores should be
considered in the design and interpretation of
nutritional experiments, especially when pregnant
animals are being used in light of how incomplete a
nutritional picture liveweight changes or physical
measures can be, especially during the later stages
of pregnancy. Because body condition scoring systems
da not require sophisticated equipment to aobtain the
data, the tool can effectively be used by the
producer as well as the researcher. (0One factor that
has prevented the widespread acceptance of body
condition scoring has been the lack of a scoring
system that has been adequately defined. A written
and pictorial description of each condition class
within a breed type offers the best chance for a
system that will have widespread acceptance and
repeatability. In addition to adequately defining
each condition class in terms of what should be
observed or palpated, it would be preferable to use a
system with a standard scale. This would be
especially convenient in providing adequate
documentation within scientific papers because most
material and methods sections of papers where
candition scores were used do not have an adequate
description of the scoring system, especially for
those categories between the extreme values. Based
on the literature reviewed for this paper, the number
of scales used by the various systems vary between 5
and 17. Most systems, however, appear to have either
6 or 9 points. Visual appraisal may be adequsate for
cattle with smooth hair coats or for recently shorn
sheep. Finger tip palpation may always be preferable
but should always be used on wocled sheep and where
lang winter halr coats can mask conformation. No
literature was found -in which goats were scored for
body conditian; however, with appropriate
modification, any present scaring system could be
successfully adapted.
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Body condition can be used effectively toc control
hehavioral overfeeding by separating fat and thin
cows and managing according to nutiritional needs
(Dziuk and Bellows 1983). The influence of
postpartum and prepartum nutrition, as 1t affects
the overall production efficliency, is not clear cut.
It appears, however, prepartum nutrition 1s probably
the most important stage to establish the proper
body condition in cattle to ensure a minimum
postpartum interval that results in the highest
number of weaned calves. Van Niekerk (1982a) states
the relationship simply as the lower the condition
scare at breeding, the fewer the number of calves at
weaning. Postpartum nutraition has the most
influence on the calf through the milk production.
Monitoring the reproductive and lactational stages
in the range animal's life cycle using body
condition scores offers a cost effective and easy to
use tool. Body condition scares can be used
independently or 1n combination with other
techniques to accurately monitor the grazing
animal's nutritional status.
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