


ned cattle in nonstressful environm~gts with minimal activity is esti-
mated by the express ion 77 kcal.W. , where Wis body weight in kilo-
grams. Energy requi rements for maintenance can be adjusted for dif-
ferences in environmental temperature, humidity and wind velocity. Prev-
ious research has demonstrated variations in maintenance requirements
due to breed, season of the year, previous plane of nutrition and body
composition as related to feed intake and stage of production.

The objectives of this research were: 1) to evaluate the relation-
ship between body condition score and winter maintenance energy expendi-
tures in mature Hereford cows and 2) to develop equations based on
weight and/or body condition score representing energy requirements for
maintenance.

Materials and Methods

Thirty-five cows in 1982 and 36 cows in 1983 were randomly assigned
to one of three feeding regimes to either lose, maintain or gain weight
and condition. By November in year 1 and October in year 2, live weight
(LW) ranged from 606 to 1311 lb and CS ranged from 2 to 8 units. In
December of each year, 12 cows representing the entire range of CS were
slaughtered. Regression equations were developed from the initial
slaughter groups to predict the initial composition of the remaining
cows. Remaining cows were individually fed a complete diet (Table 1) in
drylot for an average of 114 days in year 1 and 115 days in year 2.
Dai ly feed intakes were adjusted each week to maintain LWthroughout the
winter. In March, all cows were slaughtered and final composition was
determined.

Dai ly weather data were obtained during each winter from the Okla-
homa State University Agronomy Weather Station. Average daily tempera-
ture, rainfall and snow were computed for each week of the feeding
trial. The effects of temperature and precipitation on metabolizable en-
ergy required for maintenance were examined.

Table 1. Composition of diet fed to cows.

Ingredient

Rolled corn
Alfalfa pellets
Cottonseed hulls
Cane molasses
Salt

Int. feed no. Percentagea

4-02-931
1-00-023
1-01-599
4-04-696

39.5
36.0
21. 7
2.5
.3

90.2
12.0

1.13

Dry matter, %
Crude protein b
Metabolizable energy

~Dry matter basis.
Mcal/lb dry matter.

Results and Discussion

Throughout year 1 (Table 2), cows gained a mean of 3.7 lb LWand .2
units CS while cows in year 2 (Table 3) gained a mean of 9.7 lb LWand
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.1 units CS. Cows in year 1 consumed from 10.24 to 16.77 meal/day and
gai ned a mean of 12.1 1b carcass fat, 12.6 lb carcass protein and 79
meal carcass energy while cows in year 2 consumed from 10.14 to 17.76
meal. day and gained a mean of 6.6 lb carcass fat, 5.7 lb carcass pro-
tei nand 43 meal carcass energy. Average daily MEintake was 13.4 meal
in year 1 and 14.5 meal in year 2. The MErequired for maintenance was
estimated by solving the following mUltiple regression equation for z~§o
energy retention, ME intake = k- .retained energy + f(CS).LW" ,
where k = the efficiency of MEutilization for carcass energy change and
f(CS) =function of CS and LW= kilograms live weight.

In year 1, daily maintenance energy requirement (zero energy reten-
tion) wa~ bes7 fit by the equation: ME(meal) = (.0308 + .0474 CS -.0046 CS )LW. 5 (Table 4). Daily carcass energy change and the quad-
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Table 5. Regression of Mily metabolizable energy intake per kilogram
live we}~ht. on live weight change per kilogram live
weight. and the maintenance function of condition score
and on the function of environment.

~Probability of a greate~5T for the hypothesis, H : parameter = O.Kilograms.(live weight. )-. a
cCondition score x temperature interaction, units.oC.

39.7%of the variation in maintenance. The influence of temperature and
the interact i on between temperature and CS were highly significant
(P<.OOOl> indicating that the effect of temperature on MErequired for
maintenance was dependent on CS. The interaction between average daily
temperature for the week and CS is illustrated in Figure 2. For ea7~
°C decrease in average temperature, MErequired per kilogram LW.
for mai ntenance was increased .0055, .0039 and .0025 mcal for cows with
CS 3, 5 and 7 units, respectively. These data indicate that the effect
of temperature on ME required for maintenance may be greater for thin
cows than for cows in moderate or fat conditions.
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Figure 2. Relationship between metabolizable enerY¥5(mcal) required for
maintenance per kilogram body weight. and average weekly
temperature for cows of condition score 3, 5 and 7 units.
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Regression
pa

Standard
Variable Coefficient Error

Intercept b .1151 .0001 .0199
Weight change .3127 .0001 .0581

Condition scoreZ units .0295 .0004 .0082
Condition score -.0034 .0001 .0008
Temperature, °c -.0076 .0001 .0008
CS x temperaturec .0007 .0001 .0002






