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INTRODUCTION

With the increasing demand for more economical beef pro-
duction, the need to produce high quality, high yielding market
animals that can be marketed at an earlier age is becoming more
and more evident. Extensive work has been done to improve caittle
performance during the growing and finishing stages of produc-
tion, and tremendous advancement has been made, Unfortunately,
these stages comprise only approximately half of the market
animal's lifetime and leave a definite gap in our knowledge
of calf development and growth during the six to seven menth
preweaning stage of the calf's life.

Much of the research pertaining to preweaning calf perform-
ance has been associated woth the milk production of the cow
and consistently high correlaticns have been recorded, However,
it has been suggested that by as early as the third month of
lactation, less than half of the calf'é energy needs are supplied
by the dam's milk. This need for non-milk energy brings us to
look at the calf's ability to meet requirements on native Kansas
range forage.

In the mid-western plains area, calves born in February
and early March tend to have higher average daily gains than
those born in April or May. The inability of these later calves
to perform at their genetic potential results in a severe

loss of profit. This study is designed to focus on the inter-



relationships of the various parameters which affect calf per-
formance prior to weaning and thus develop a deeper knowledge

of calf nutrition and development.



REVIEW OF LITERATURE

A. Factors Affecting Calf Performance
Préweaning calf performance and weaning weight are vitally

important in the profitable production of beef cattle. In a
study of factors influencing rate of gain of Shorthorn calves
during the suckling period, Knapp and Black (1941) found milk
consumption of the calves had a greater influence on daily weight
gain than any other factor studied, including birth weights,
sires, dams, sex, and feed consumption, Rutledge et al. (1971)
found, on a within herd-sex-year basis, approximately 60 percent
of the variance in 205-day weight could be attributed to dif-
ferences in the dam's milk production. They also concluded
that milk quantity mere greatly influenced 205-day weight than
milk quality. Kress et al. (1968) compared the contributions
of 16 variables to weaning weight and found total milk produc-
tion to be seceond only to total feed consumption as a predictor
of calf weaning weight. Schake and Riggs (1971) observed that
18.6 Mcal of gross energy were required to produce one Mcal
of empty body energy in the form of calf gain when both cow
and calf energy inputs were considered. This represents a gross
efficiency of only 5.4% and emphasizes the importance of increas-
ing calf weaning weight by greater milk yield of the dam. 1In
Herefords, they reported 45.3% of the energy required above
maintenance for lactation was recovered as milk energy. Neel

t al. (1973), using individually fed cows varying in weight

— e

from 367.4 to 542.0 kg, found that the average daily TDN intake
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ranged from 3.81 to 6.94 kg, while.daily milk production aver-
aged 4.58 kg. On the average, 4.58 kg of cow feed were required
to produce one kg of weaned calf weight. Weber and Vetter
(1974%), utilizing mature Angus x Hereford and Angus x Friesian
cows, reported calves suckling Angus x Hereford dams required
8.9 pounds of milk per pound of gain versus 9.8 pounds of milk
per pound of gain for calves suckling the dairy cross femzles,
This suggests that calves receiving less milk were more effi-
cient in milk utilization. Drewry et al. (1959) reported 12.5,
10.8 and 6.3 pounds of milk were required per pound of calf

gain for the first, third, and sixth months of lactation, respec-
tively. Calves suckling higher producing dams made the least
gain from a given volume of milk. In a study of the effects

of two milk intake levels on two calf types, Wyatt et 21l. (1976)
found that while higher milk intake produced significantly higher
weaning weights, there was a decrease in conversion efficiency
.of milk to weight gzin. At low milk intakés, larger framed
calves only siightly outgained smaller framed calves, But at
higher milk intakes the additional gain was much greater. The
higher milk intake apparently allowed the larger framed calves

to express additional growth potential,

Gifford (1949) suggested the importance of high milk pro-
duction had been overestimated. Significant positive correla-
ﬁions between milk production and calf daily gain were found
enly during the first four months of lactation. Meltoﬁ et al.
(1967) found the correlation between average daily calf gain

and average daily milk production in Hereford, Angus, and



Charolais cows was higher early in lactation tﬁan at the end.
This e2;rees with Franke et al. (1975) who found the correlation
betwe: =ilk intake and average daily gain declined throughout
a seve:r month lactation. After creep and forage can be uti-
lized, milk production is less important, but calves never
seem to compensate for early low milk intake (Wilham, 1972).
Maddox (1965) established that most of the calf's energy
is supplied by the dam's milk only during the first month of
lactation. By the second month, nearly half of the total energy
comes from other sources and this portion increases throughout
lactation. Sims et al. (1975) calculated daily forage intake
by spring-born calves on Colorado high plains grassland to
range from .8 1bs of organic matter per calf daily to over 4
pounds per calf in September. They estimated the forage energy
intake represented about 20% of the gain in September. England
et al., (1961) found positive correlations between cow weight
change and calf weight change and suggested this indicated that -
pasture conditions influence both cow and calf gains similarly.
Calving time is very important to subsequent calf perfor-
mance. Nelms and Bogart (1956) found calves born early in the
calving season gained faster than later calves., A Wyoming study
of 8,744 cow-calf pairs from four commercial ranches found the
top one-third of all calves, which weaned over 100 pounds heav-
ier and gained .4 pound per day faster, were born an average
of 26 days earlier than the bottom one-third (Schoonover, 1974).

Cundiff et al. (1966) showed significant interactions between
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birth month by pasture type and birth month by ﬁanagement type
on weaning weight in beef calves. With an earlier calving sea-
son in Georgla, Neville (1962) found calves born later in the
calving season had a significant weight advantage at 4 months
old, but this advantage disappeared by weaning.

Birth weight is highly correlated with weaning weight
(Gregory et al., 1950). Nelms and Bogart (1956) found that for
each 10 pound increage in birth weight, preweaning gain increased
.115 pound per day. Hohenboken et al. (1971) showed birth weight
was highly related with preweaning TDN intake, and suggested
that the increased TDN intake was responsible for the increased
preweaning gain.,

Sex of calf, cow condition, and cow measurements are rela-
ted to calf weaning weight. Melton et al. (1966) reported cows
nursing bull calves producéd more milk than cows nursing heifers
and bull calves outgained the heifer calves. Change in cow
condition is negatively correlated with preweaning calf perfor-
mance (Godley et al., 1970; Lindsey et al., 1970). Brinks
et al, (1962) reported that cow weight gain during winter was
positively related to preweaning performance in spring calves,
but cow weight gain during lactation was negatively correlated
with calf gain and weaning weight. Waggoner (1975) found cow
length (measured from a line perpendicular to the point of the
shoulder to the hips) was the linear measurement most highly
correlated with calf weaning weight. Lindsey et al. (1970 re-
ported a quadratic relationship between the ratio of cow weight

tc height at hooks and calf weaning weight.



Most reports agree that milk production is the major factor
affecting preweaning calf performance. However, poor conver-
sion efficiency of high milk intakes suggests that feeding
cows for maximum milk yield is not economical. Insufficient
evidence is available to show that calves can meet their non-
milk energy needs on low quality roughage. To increase milk
production, creep feed the calves, or merchandise lighter

calves depends on feed costs and calf prices,

B. Factors Affecting Milk Production in Beef Cows

Milk production of beef cows accounts for approximately
.60% of the variance in weaning weight of beef calves (Neville,
1962; Rutledge et al., 1971). Breed and age differences of
the dam account for approximately 85% of the explained variance
in total milk yield (Jeffery et al., 1971). Rutledge et al.
(1971) reported that cow age and calving date both had a quad-
ratic effect on total milk production in Hereford cows. In
Herefords, milk production tends to increase until cows are
5 to 6 years old, and then stabilizes (Neville et al., 1974).
They suggested the number of lactations had as much effect as
age of dam.

Neville (1974) reported the daiiy maintenance requirement
for non-lactating Hereford cows waé 0.,0074 and 0.0104 kg of
TDN per unit of body weight to the 1.00 power, respectively.
‘Therefore, lactation increased the maintenance requirement 41%.
Based on these data, the estimated net efficiency of milk pro-

duction was found to be approximately 34%. Schake and Riggs



(1975) estimated the gross lactation efficiencj (ratio of milk
energy produced to feed energy consumed) of Hereford cows at
4,9%. The net efficiency of milk production, based on a daily
production of 3.6 kg of 1.54% butterfat milk, was estimated at
23.5%. The energy and protein levels fed a cow both have
highly significant effects on milk production (Bond et al.,
196%), Bond and Wiltbank (1970) fed Angus heifers high, med-
ium, and low levels of protein and high (ad libitum), medium
(66% of ad libitum), and low (maintenance) levels of energy.
Heifers on low protein or energy levels weighed less and gave
less milk than heifers on higher nutrition levels during the
first lactation. Heifers on low energy reached peak milk pro-
duction within 30 days, while heifers on medium energy peaked
at 60 days, and those on hizh levels peaked between 90 and 120
days. Working with Hereford and Hereford-cross cows, Waggoner
(1975) reported a 25% increase in energy intake caused a slightly
later peak in milk production, but the increase in total milk
production was non-significant, Sims et al. (1971) concluded
that approximately 30% of the digestible energy consumed by the
cow was utilized for milk production. 1In a study involving
fall-calving cows, Furr and Nelson (1964) found milk production
decreased steadily throughout the winter, then showed a marked
recovery as spring grass became available, before declining
again until weaning.

Stage of lactation affects fat and solids-not-fat content
of milk., Percent fat and percent solids-not-fat reach a low

at approximately 60 days of lactation and then increase during



the remainder of lactation (Schmidt, 1971; Johnson et al., 1961).
Johnson et al, (1961) also reported percent milk fat and solids-
not-fat decreased as lactation number increased. Thus, these
are inversely related with milk yield. 1In a review of dairy
calf nutrition, Radostits and Bell (1970) reported dry matter
digestibility of whole milk was 95 percent,

Cow condition and weight changes are related to milk pro-
duction. Cows which gain weight and condition during lactation
tend to produce less milk (Jeffery et al., 1971; Hohenboken
et al., 1971; Kress and Anderson, 1974). Waggoner (1975) found
cow weight at calving to be highly correlated with milk produc-
tion.

The literature indicates that milk production can be in-
ereased with additional feed energy., Although efficient con-
version of additional milk to calf gain is questionable, it

appears that lengthening the cows peak milk production period

would decrease the calf's need for non-milk energy sources.

C. Techniques for Estimating Milk Production

Due to the difficulty of measuring milk production of
cows suckling their calves, milk production was evaluated in
the past directly by measuring the preweaning calf gain. Gif-
ford (1953) described a procedure for estimating monthly milk
production. Calves were separated from their dams for three
days but allowed to nurse twice daily. On the second day one
side of the udder was milked by hand while the calf suckled

the other side. The following day the opposite side was milked
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by hand, The milk was weighed and used as an estimate of one
day's production, from which monthly estimates of milk produc-
tion were made,

Neville (1962) estimated milk production of Hereford cows
by weight differences of their calves before and after nursing,
Calves were separated from their dams at 4:30 p.m. and milk
weights were estimated the following morning at 8:30 a.m, The
calves were again isolated from the cows and the afternoon milk
weight was obtained at 4:30 p.m. Milk consumption by the calf
was considered equivalent to the dam's milk production.

Totusek and Arnett (1965) compared three methods of esti-
mating milk production: weigh-suckle-weigh, handmilking, and
preweaning calf gain, Total milk production was measured by
weighing calves before and after nursing for a 210 day lacta-
tion. Handmilking one day each week was used as a direct es-
timate of milk production, while preweaning gain was used as an
indirect estimate of milk production. Correlations between total
milk production and handmilking were .84, .90, and .95 at 70,
112, and 210 days. On these same days, correlations between total
milk production and body weight were .69, .80, and .88. Aver-
age daily milk measured by weigh-suckle-weigh was 5.86 kg. coﬁ—
pared to 4.55 kg. estimated by handmilking. A correlation of .93
was found between total milk production and five selected daily
estimates made by weigh-suckle-weigh during nursing. Rutledge
et al., (1972) reported a similar correlation between observed

milk yield based on weekly measurements and predicted milk
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yield based on regression of three bimonthly measurements.
All measurements were made by the weigh-suckle-welgh procedure
(Rutledge et al.,, 1971).

Oxytocin was administered to cows to aid in milk let-down,
prior to complete machine milking and handstripping (Anthony
et al., 1959). Schwulst et al. (1966) administered oxytocin
following calf nursing, pricr to machine milking and prior to
calf nursing and compared these treatments to the calf weight
change during nursing followed by machine milking. Oxytocin
did not significantly affect milk consumption or total milk
production, but oxytocin administered befofe nursing resulted
in higher consumption. | |

Errors in lactaticn yields are primarily a function of
the length of the interval between tests (McDaniel, 1969)., Hs
concluded 90% of milk yields estimated from a single day's
vield taken once a month are within + 5% of true production.
Errors from bimenthly samples are about 30% greatef,‘but‘they
still allow for accurate cow ranking and progeny testing.

Separating cows and calves during the testing period could
effect the cow's grazing patterns. Bluntzer and Sims (1976)
successfully used calf weaners to prevent calves from nursing
their dams as an option to separating the cows and calves for
the calf weight nursing technique,

Length of nursing period and the ability of the calf to
consume milk both affect the accuracy of measuring milk yield
in beef cows. Gifford (1949) suggested that the maximum milk

production, which is normally attained in the first six weeks
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of lactation, is affected by the capacity of the young calves
to consume all of the milk available. When the milk was not
completely removed, the milk production leveled off before the
normal decline occurred, Dickey et al, (1971) reported that
in over 900 observations of 16 hour milk yields of Angus and
Hereford cows, calves averaging 3 months old required 15 to

20 minutes to consume all milk produced, Four months later
only 10 to 15 minutes were required, but milk yield was less,
HeiTer calves tended to require 2 to 3 minutes more nursing
time than bull calves. Chow et al. (1967), using machine milk-
ers with oxytocin and the calf nursing technique, compared 6,
%, 3, 2, and 1 milkings per day and found 2 tests at 12 hour
intervals to be most satisfactory for estimating milk yield

in beef cows with both techniques.,

Weigh-suckle-weigh procedures, conducted monthly, seem to
be an accurate method of determining calf milk consumption.
However, this‘is not necessarily an accurate method for esti-
mating milk production. Handmilking after oxytocin ié an accu-
rate method of estimating cow milk production, but requires
the assumption that 211 milk present is consumed, when estimating

calf milk consumption.,

D. PFactors Affecting Forage Consumption

Animal response is related more to quantity of forage con-
sumed than to quality of the forage (Crampton, 1957). Crampton
further suggested the extent of voluntary consumption of a for-
age is limited by digestion rates of cellulose and hemicellu-

lose, rather than by the completeness of their utilization or
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the quantity of these nufrients in the plant. Digestion rate
is affected by forage lignification., Ingalls et al. (1966)
reported neither forage lignin, nor total intake of fiber or
lignin appeared to limit consumption.

In a symposium on factors influencing the voluntary her-
bage intake by ruminants, éonrad (1966) noted increased acetic
acid availability to tissues reduced feed intake, and thus sug-
gested a chemostatic mechanism of intake regulation was involved,

In studying effects of milk intake on feed intake by calves,
Lusby et al. t19?6) reported high levels of milk intake depressed
‘the consumption of non-milk nutrients and tended to decrease
the total efficiency. Wyatt et al. (1976) reported a high
.lGV€l of milk consumption reduced relative forage intake as

4]
o)

much as 50% during the early summer. Kartchner et al. {157
found the interrelationship of milk consumption x forage qual-
ity accounted for over 50% of the variation in forage intake
in spring calves.

Calf age, weight, and environment affect forage intake.
Sims et al. (1975) reported the forage intake of spring calves
was five times greater in September than when the calves were
five months younger in April. Iusby et al. (1976) noted large
calves consumed more forage than small calves, but found for-
age dry matter intake on range was less than creep dry matter
intake in drylot., Conrad (1966) observed thermal stress reduced

forage intake, and suggested that environment probably dominates

all other factors involved in regulation of feed intake.
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Baile (1968) explained the involvement of chemostatic and
physicalcontrols of intake regulation, Gifford (1949) sug-
gests gastrointestinal capacity limits the calf's ability to
consume all available milk, Furthermeocre, the negative relation-
ship between milk and forage intakes indicates the presence
of chemostatic regulation. Another factor to consider is the
degree of rumen development in the young calf. Otterby and
Rust (1965) reported fermentation in the calf's rumen at 3-4
weeks of age, but there is evidence of grass consumption prior

to this age.

E. Techniques for Measuring Forage Intake

Forage intake is generally more important than digestibil-
ity in limiting calf preoductivity (Smith et al., 1972), but
both are related to TDN intake. Forbes and Garrigus (1943)
used a lignin ratio technigue to determine dry matter intake
of grazing animals. A total fecal collection was made to deter-
mine the total pounds of fecal lignin in a 24-hour period.
Dividing the pounds of lignin by the percent lignin in the for-
age gave pounds of dry matter intake for the period. Gallup
and Briggs (1948) suggested total fecal nitrogen should be re-
lated to dry matter intake, since metabolic nitrogen 1s direct-
ly proportional to dry matter intake and metabolic nitrogen
makes up such a large portion of total fecal nitrogen. However,
Forbes (1949) found total fecal nitrogen varied too widely to

be of practical use in estimating dry matter intake on fresh

grass.,
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Under range conditions, total collections become imprac-
tical for determining total fecal output. Conner et al. (1963)
reported fecal totals were essentially the same, whether deter-
mined by "grab" sanmples using chromic oxide as an indicator
or with total conllections. Hardison and Reid (1953) used
chromic oxide successfully as a fecal output indicator for grazing
steers, but noted consideradble intraday variation in the fecal
Crzo3 concentration makes it imperative that feces be sampled
at specified times of the day. Kane et al. (1952) suggested
the period of 1:00 p.m. to 3:00 p.m. as the best time to collect
- "grab" samples from cows, as both lignin and chromic oxide in
the feces were near their mean concentrations for the day.

Calf data (Telford, 1971) indicated the appropriate sampling

o DT |
Perida

to be Trom 11:00 a.m. to 2:00 p.m. Chromic oxide can

be included in the concentrate portion of the ration or admin-
istered with gelatin capsules either once or twice a day. Smith
and ﬁéid (1955) found no differences in accuracy of estimated
fecal output when comparing various methods and times of admin-
istration orf Cr203 and suggested these should be determined

by the nature of the experiment and the convenience of the opera-
tion. Sims et al. (1975) escaped the problem of diurnal varia-

141 : -
as an external marker to determine feces

tion by using cerium

production.
Digestibility has been evaluated with a variety of methods.

In a comparison ofltechniques to evaluate in vivo digestibility,

Scales et al. (1971) reported both the "nylon bag" technique

and in vitro cell-wall constituent digestibility using inoculum
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from a handfed steer gavé good estimates of digestibility with
low error. Using inoculum from grazing steers gave more variable
results, as did predicting digestibility using fecal nitrogen.
A lignin ratio technigque using potassium permanganate was found
unsatisfactory as an estimator of in vivo digestibility. Wilson
et al. (1971) reported ligﬁin ratio gave consistently low es-
timates and fecal nitrogen gave consistently high estimates
of digestibility of range forage. Lopez-Trujillo et al. (1976)
reported apparent lignin digestibility was 30% and suggested
errors in lignin ratio technique were due to artifact lignin.

Cattle are selective in their grazing habits (Barth et 2l.,
1970; Weir and Torell, 1959). Thus, obtaining a representative
sample of a grazing animal's diet is one of the major problems
encourttered in evaluating performance of range animals. orell
(1954) described a method for fistulating the esophagus of sheep
to collect the forage actually eaten. Saliva and chewing may
affect the chemical composition of the ingested forage. One
of the most commonly ncted changes in esophageal forage col-
lections is an increase in the percent ash (Barth et al., 1970;
Weir and Torell, 1959). Van Dyne and Torell (1964) reported
the increased ash content from salivary contamination had no
gignificant effect on the digestibiiity of the forage, but most
researchers suggest that chemical components of forage samples
tollected with esophageal fistulas should be reported on an
ash-free basis. |

The excretion-to-indigestibility ratio technique with a

fecal oulput indicator seems to be the most acceptable and
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practical method of estimating forage intake oﬁ range. Though
diurnal variation is a disadvantage, chromic oxide is an accept-
able indicator for establishing relative fecal output. Deter-
mining forage indigestibility is a complex problem. First,
grass samples must be assumed to be representative of the calf's
diet. If a lignin ratio is used, the lignin must be assumed

to be completely indigestible., But, if in vitro digestibility
is used, all calves are assumed to be functional ruminants.

All of these assumptions are sources of error in determining

the calf's forage intake.
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EFFECTS OF MILK AND FORAGE INTAKE ON CALF PERFORMANCE

INTRODUCTION

Preweaning calf performance and weaning weight are vitally
important in the profitable production of beef cattle. Milk
production of beef cows accounts for approximately 60% of the
variance in weaning weight of beef calves (Neville, 1952;
Rutledge et al., 1971). However, Maddox (1965) suggested that
by as early as the third month of lactation, less than half
of the calf's energy needs are supplied by the dam's milk.

Sims et al. (1975) estimated the energy supplied by forage in-
take of calves on Colorado high plains grassland represent about
20% of the gain early in the grazing season to approximately
50% of the gain in September, This study was designed to gtudy
the ability of calves to meet their non-milk energy reguire-

ments on native Kansas range forage.



25

MATERTIALS AND METHODS

Milk and forage intake of fifty-one Polled Hereford calves
grazing native bluestem range were measured. The calving period
was March 1 to May 2, with all calves weaned on September 29,
The study was conducted at the Kansas State University Range
Research Unit near Manhattan.

Milk consumption was measured monthly for 6 months (April
through Seﬁtember) by a calf suckling technique. Cows and
calves were separated at 8:00 a.m. At 6:00 p.m. the calves
were allowed to nurse the cows dry. Cows and calves were sepa-
rated overnight. At 6:00 a.m. the following day the calves
were weighed, allowed to nurse and reweighed. The post-nursing
weight minus the pre-nursing weight was taken as an estimate
of 12-hour milk yield. To eliminate day-to-day wvariation and
error three daily 1l2-hour estimates were averaged, then doubled
to estimate 24-hour consumption. These three daily estimates
‘were taken every other day to prevent any severe interruption
of the grazing pattern of either the cows or calves.‘ Calf
weaners (Bluntzer and Sims, 1976) were used during the April
trial, in place of cow-calf separation, but were discontinued
due to their inability to prevent calves from suckling. Milk
consumption was assumed to equal milk production.

Forage intake was measured monthly for 5 months (May %o
September) by the chromic oxide indicator technique (Telford,
1971). Chromic oxide (5 gm/head/day) was administered in gela-

tin capsules during a 4-day preliminary period and the first
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3 days of the b-day collection period, Fecal grab samples for
each calf were composited over the 4-day collection. All
samples were dried in a forced air oven at 55° C until a con-
stant weight was achieved; ground in a Wiley mill (40-mesh
screen); and stored in glass bottles until laboratory analysis
was completed, Samples were wet ashed (Harris, 1970) with modi-
fied nitric acid and perchloric acid digestions. Three ml,

of 48% hydroflouric acid were added to the wet ash solution

and brought to 100 ml volume to dissolve residual silica.
Laboratory experience had shown considerable chromium was bound
to this silica residue. Chromium was then determined by
spectrophotometry at A = 452nm with appropriate standards.

Grass samples were collected with esophageally fistualted steers.
Digestibility of grass samples was estimated by in vitro dry
matter digestibility (Tilley and Terry, 1963). Forage intake

was calculated as:

gm Cr fed
FI = — (Milk intake x % dry matter in milk x
% Cr in feces milk indigestibility)
x 100

% forage indigestibility

For analysis; calves born March 1 - March 20, March 21 -
March 31, and Aprii 1 - May 2 were grouped as Brith Periods 1, 2
and 3, respectively. Cows and calves were located in four pas-
tures, three of which had been burned in late spring. Cows 5-8
years of age were considered as the same age, as were those‘9
years and older. The least square analysis of variance (Kemp,
1972) and Duncan's New Multiple Range Test (Steele and Torrie,

1960) were used for data analysis,
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RESULTS AND DISCUSSION

The mean daily milk production of the cow herd was 5.68,
5,82, 5.00, 4,77, 3.45, and 3.68 kg/day, for April through Sep-
tember, respectively. Using three day sample periods tended
to reduce day-to-day variaticn in measuring milk production.
Neither cows nor calves seemed abnormally disturbed during
separation periods.
| Bull calves consumed significantly (P<.05) more milk
during April, Since the bull calves were slightly older and
heavier, they may have been able to consume more of the avail-
‘able milk, so this sex difference may not be associated with
the milking ability of the cow., This is in agreement with Gif-
ford (1949).

The effects of birth period on milk production tend fo
be assocliated with extending peak milk production into the
lactation and the severity of the eventual production decline.
During the first two months of lactation there were no signifi-
cant differences in milk production among the three birth periods.
However, during the third month cows calving during Birth Perilod
2 (March 21 to March 31) produced more milk (P<.05) than cows
calving earlier or later. They maintained this advantage through
the remainder of lactation (Table 15. This quadratic effect
‘of birth date was reported earlier by Rutledge et al. (1971).

Though age of dam effects were variable throughouf the
various sampling periods (Table 2), there was a definite guad-
ratic trend with 5-8 year old cows generally producing the most

milk, This agrees with Melton et al., (1967); and Rutledge
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Table 1. Least square means of milk production (kg/day) for birth periods.

Months
Number
Birth Period of Calves April May June July August September Summer
1 (3/1-3/30) 14 5.95%P 5,50 3,958 b.1h 3,10 3.23 I Ll
2 (3/21-3/31) 22 6.91°  6.09 5, 50" 5.00 3.23 3,64 I .Sl
3 (4/1-5/2) 15 5.86% 5,77 L, 50% .55 3,18 3,09 L, by
Cal? Age Range Periods (Days)
. Number :
Birth Period of Calves 30-60 60-90 90-120 120-150 150-180 180-210
1 (3/1-3/20) 14 6.36  L4.82% 3,901 4,412 3 47 3.27
2 (3/21-3/31) 22 6.32  6.14° 5,00 4.82° 3.36 3. 50
3 (4/1-5/2) 15 5.86 L, 642 4,41 3.328 2.82 2.55
a,b

different.

Values within a column with similar

superscripts

are not significantly (P<,05)
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Table 2. Least square means of milk production (kg/day) for age of dam.

Months

Number .
Dam age of Calves April May June July - August September Summexr
3 Years 5 5, 502 5,592 4,68 4,91  2.32% 35,1852 4.608P
I Years 6 6.55° 6.36° bob1 4.00  3.093P 2,918 b 4520
5-8 Years 27 6.59° 6.14° 5,14 4.95  3.45P° 3.91° 5.11°
9 + Years 13 6.32° 5,002 k.36 b1 3.86° 3,272 4. 343

Calf Age Range Periods (Days)

Number
Dam age of Calves 30-60 60-90 90-120 120-150 150-180 180-210
3 Years 5 8.27° 5.68%° 4. 23 5,91 3.05 2.27
I, Years 6 6.00° 5.002% 4.1k L. 50 2.6k 2. 64
5.8 Years = 27 6.68° 5,640 5,09 .27 3. 50 3.73
9 + Years 13 3,822 k.50 4,32 4,00 3.55 3,32
a,b

different.

Values within a column with gimilar superscripts are not significantly (P<.05)
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et al. (1971). Number of lactations did not significantly
affect milk production. In contrast, Neville et al. (1974)
found the number of lactations had as much effect on milk pro-
duction as age of dam.

Increase in cow condition, measured by increased cow weight
to height ratio, was relatéd to decreased milk production during
the first four sampling meonths. Similar results were obtained

by Jeffery et al (1971); Hohenboken et al. (1971); and Kress
and Anderson (1971).

Forage Intake:

The calve's mean forage dry matter consumption was 0.49,
1.43, 1.83, 2.57, and 4.53 kg/day for Méy through Septenber,
respectively. When expressed as a percent of the calve's body
weight, these intakes would represent 0.62%, 1.46%, 1.51%, 1.75%,
and 2.72%, respectively. Grass samples collected by esophageally
fistulated two year old steers were assumed to represent the
diet of the suckling calves. In vitro digestibility determina-
tion (Table 3) requires the assumption that all calves were
functional ruminants by the time of the May sampling period.

This could be a source of error, especially for the calves born
late in the calving season (Otterby énd Rust, 1965).

During the preweaning grazing period, bull calves ate 0.23
kg/day (P<.05) more grass than heifers. This advantage is
ﬁresent, though not statistically significant, at all éges and
sampling periods and could result from the bull calve's slightly

heavier unadjusted body weight.



Table 3. In vitro dry matter digestibility (%) of
bluestem pastures sampled with esophageal-
fistulated steers.

Pastures
Months 10 (non-burned) 11,16,17 (burned)
May 55,447 54,17
June hg,34 50.39
July 40,33 38.97
August 38.72 | 40,12

September 48.45 | 55.81




Calves born during Birth Period 3 ate 0.33 kg/day (P<.05)
less grass than calves born during Birth Period 1 and 2, This
was most apparent over the last three months of the grazing
period (Table 4), and is probably due to smaller size and later
rumen development,

Calves in Pasture 10, a non-burned pasture, consumed .24
kg/head/day more grass for the entire grazing period than calves
in burned pastures (Pastures 11, 16, 17). This difference was
present only during May, June, and July (Table 5) and could
indicate a difference in diet composition between the burned
and non-burned pastures. Since there were no differences in
in vitro digestibilities (Table 3), there could be differences
in forage acceptability and palatability.

Milk consumption had a negative effect on grass intake
of calves two to six months old. Two month old calves ate 0.03
kg/day less grass per kg of milk consumed (P<,05), and 6 month
" 0ld calves ate .07 kg/day less grass per kg of milk (P<.05).
This agrees with Lusby et al. (1976), who reported high milk
intake depressed the consumption of non-milk nutrients, and
with Wyatt et al. (1976) who found high milk consumption re-
duced relative forage intake as much as 50% during early summer,

Calf age and weight both had positive, but nonsignificant,
effects on grass consumption, Older calves probably had earlier
ruminal development, so were better able to consume and utilize

available forage.
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Table 4. Least square means of dry matter grass intake (kg/day) for birth periods.

Months

Number
Birth Period of Calves May June July August September Summer
1 (3/1-3/20) 1h . 58P " BB 1.97 2.98° 3.68 2,410
2 (3/21-3/31) 22 4820 s uy 2.01 2.6530 3.62 2,380
3 (4/1-5/2) 15 .382 T.h1 1.77 WV 3.14 2,062

Calf Age Range Period (Days)

Number
Birth Period of Calves 30-60  60-90 90-120  120-150 150-180 180-210
1 (3/1-3/20) 14 o .852% 61 0 2.29 2.,778P 4,28
2 (3/21-3/31) 22 A2 1,130 1,73 2.21 2,662 3.53
3 (4/1-5/2) 15 31 L6L3 1.98 1.96 3.250 3.39

m.d<mwcmm within a column with similar superscripts are not significantly (P<.05) different.
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Table 5. Least square means of dry matter grass intake (kg/day) for pastures.

Months
Pasture owcwwwﬁmm May June July August September Summer
10 5 .60° 1.91° 2.28 2.4 3.52 2.46°
11 6 L6138 7 go® 1.77 2.66 3.30 2,268°
16 27 ‘ .362 1.172 1.97 2,83 3.59 2,272
17 13 48P g pgBb 1.64 2.67 3.50 2.142
Calf Age Range Periods (Days)
Number _
Pasture of Calves 30-60 60-90 90-120  120-150 150-180 180-210
10 5 A3 1.06° 1.852° 2.26 2.76 3.96
11 6 49 8632 2 19P 2.15 2.83 3.37
16 27 48 722 1,397 2.35 3.17 3.57
17 13 46 8630 1 652 1.86 2.82 4,03
a,b

'®Values within a column with similar superscripts are not significantly (P<.05)

differents.
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Performance:

The mean 205-day adjusted weaning weight of all calves
was 184 kg with a cumulative average daily gain for the lacta-
tion period of .70 kg/day. Handling stress during the experi-
mental procedures probably caused the calf performance to be
lower than normal. Least square means of cumulative life average
daily gain are reported in Table 6.

Milk production and past producing ability of the cow,
as measured by previous 205-day adjusted weaning weight ratios,
were found to have the greatest influence on calf performance
(P<.001). Each additional 1 kg/day of milk consumed, yielded
an additional 7.20 kg of 205-day adjusted weaning weight and
.034 kg/day average daily gain. However, the influence of milk
production declined throughout lactation. This agrees with most
of the literature. Increased milk production had a negative
effect on time of rebreeding. Each additional kg of milk pro-
duced delayed rebreeding 1.4 days.

Grass intake had almost no effect on variation of total
calf performance during lactation. However, grass influence
was variable at various times during the lactation. During
the first 2 months, grass intake was negatively related to
average daily gain. This indicates calves eating the most
grass were not receiving an adequate supply of milk, and were
not yet able to meet their nutritional needs with the added
grass intake. During the third, fourth, and fifth months (60-
150 days) the added grass intake tended to improve gain (P<.10).

Each additional kg/day of grass consumed resulted in
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Table 6. Least square means of cumulative life average amww% gain (kg/day) and for
adjusted 205-day weaning weight (kg).

Number Calf Age Range Periods (Days) Rirth — 205-day
of
Calves 30-60 60-90 90-120 120-150 150-180 180-210 Weaning® Weightl
Male 2k .23 .27 .38 .50 622 .69 .69 185
Female 27 .24 .29 4o .53 .65P .69 .69 184
Birth Period
1 (3/1-3/20) 14 .28 LL40%P 51 .602 .692P .70 186
2 (3/21-3/31) 22 .25% .29 4P  .s1 608 .72P .70 186
3 (4/1-5/2) 15 .21* .26 .37®* .81 .70° 673 .67 181
Pasture
10 14 8% .6 3830 BB get 7P .70%¢  1g77°
11 % .25° .27 .36 .48 6258 g 653 1772
16 11 .23% .29 P .s12P 412 .70° .682 1832P
17 12 .27° .30 P LsuP 652 7P 72 191°
Dam Age
3 Years 5  .32° .29%  .33®  Lu46P 612 L6432 .66 187 |
L Years 6 .20% .30° .51 .533P g .712P .682 183
5.8 Years 27 .21% .30 .42P 5P .65° 74P P 184
9 Years 13 .19%  .28°  .40® 502 612 .682 .68 184

“*Adjusted for dam's previous producing ability.

m.d.o<mHCmm within a column with similar superscripts are not significantly (P<.05)

awﬂwwﬂmS&.
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approximately 0.02 kg/day increased gain. During late lactation,
the influence of grass intake on calf performance became very
minimal, perhaps due to the decline in quality and acceptabil-
ity of the grass,

Birth period had a nonsignificant effect on calf'perfor-
mance., However, calves born during Birth Periods 1 and 2 (3/1-
3/31) gained 0.03 kg/day faster and had a 5.0 kg higher 205-day
ad justed weaning weight, than calves born during Birth Period
3. These values are in agreement with Schoonover (1974), and
may reflect differences in forage intake, as older calves con-
sumed 0.33 ke/day (P<.05) more grass than younger calves.

Sex had a nonsignificant effect on calf performance, even
though bull calves consumed ,23 kg/day more grass. This is
in countrast to Melton et al. {1560), who found bull calves re-
celved more milk and outgained heifer calves., A possible ex-
planation for the lack of effect is the past performance of
the cows. Previous 265-day ad justed weaning weight patios
showed cows nursing heifers had produced calves that were 3%
heavier than those nursing bull calves.

Pasture differencesrsignificantly affected (P<.05) calf
performance, but these differences Were extremely wvariable
throughout the preweaning period (Table 7) and followed no
trend related to milk or forage intake. Since experimental
procedures in each pasture were conducted separately, some of .
the pasture treatmentrerror may actually represent group experi-

mental error. The tendency for calf gains to be affected by
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Table 7. Least square means of periodic average daily gain (kg/day for
pastures.
Months
Number
Pasture of Calves April May June July August September
10 1 .75 L6570 AP 968 87° .59°
Lk 14 .76 582 ,g2P 657 . 762 A7
16 11 .75 758 0P 7120 .70 512
17 12 .85 70%¢  68? 130 743 .72
Calf Age Range Periods (Days)
Number
Pasture of Calves 30-60 60-90 90--120 120-150 150-180 180-210
10 14 712% 62 .75 ,82° .83° . 562
11 14 .78° .66 75 .682 .69 482
16 11 .82° .69 .75 e 618 .53%
17 12 622 .68 .73 R 71P 73°
a,b,c s . .. . s s
Values within a column with similar superscripts are not significantly

(P<.05) different.
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pasture factors was greater during late summer, and may suggest
envircnmental stress differences in the various pastures.

Age of dam had a quadratic effect (P<.05) on average daily
calf gain during lactation (Table 8). This is primarily a func-
tion of milk production, although calves suckling 3 year old
cows received more milk (P<,10) than those suckling either 4
year old cows or cows 9 years and older. Nevertheless they
gained slightly less per day.

Birth weight had 1little effect on daily gain, but heavier
calves at birth maintained this advantage in their 205-day
adjusted weaning weight, weaning 1 kg heavier for each addi-

tional 1 kg of birth weight (P<.10).
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Table 8. ﬁmde square means of periodic average daily gain (kg/day) for age
of dam
Number Months
of
Age of Dam Calves April May June July August September
3 Years 5 J7 .66 W71 672 .75 . 5k
I Years 6 .83 .68 .76 .70%P .79 .56
5-8 Years 27 .79 .65 .75 .76° .80 .59
9 + Years 13 71 .70 W71 J7a>B .75 .60
Number Calf Age Range Periods (Days)
Age of Dam omwwmm 30-60 60-90 m01wmo. 120-150 150-180 180-210
3 Years 5 .80° .59 .70 .75 672 .59
I Years 6 .79° .67 .78 .72 L .53
5-8 Years 27 B .69 .77 .76 75" .60
9 + Years 13 7180 .70 .72 .72 .69% .57

m.d<mwcmm within a column with similar superscripts are

different.

not significantly (P<.05)



L

. SUMMARY

Milk and forage intake were measured for fifty-one spring-
born Polled Hereford calves grazing native bluestem range.
Milk consumption and past producing ability of the cows repre-
sented the greatest sources of variation in calf performance.
Age of dam had a quadratic effect on milk consumption and
cumulative life average daily gain. The effect of forage intake
approached significance during the middle of the lactation period
but were minimal during late lactation. Sex of calf, birth
weight, and calving date had nonsignificant effects on calf
performance, however heavier calves at birth had heavier 205~
day adjusted weights.

Calving date was quadratically related to milk consumption.
Peak yield occurred 30-60 days after calving. Milk consumption
was negatively related to forage intake. Bull calves ate
significantly more grass than heifers and the older two-thirds
of calves consumed more grass than the younger calves. Daily
milk intake decreased steadily from May through September while
daily forage intake increased steadily. Monthly average daily
gain was constant until September which was lower. Our data
indicate that calves could not meet their non-milk energy

requirements during the late summer on native bluestem range.
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Table 1. Least square means of periodic average daily gain (kg/day) for birth periods.

Months
. Number
Birth Period of Calves April May June July August September
1 (3/1-3/20) 1h .90 ,76° .73 .70 B .60°
2 (3/21-3/31) 22 e ,663P .73 .71 790 . 598D
3 (4/1-5/2) 15 .69 .59% 75 .7 .79° .5
Calf Age Range Periods (Days)

Number
Birth Period of Calves 30-60 60-90 90-120 120-150 150-180 180-210
1 (3/1-3/20) 14 - .65 .75 e KT .60
2 (3/21-3/31) 22 .77 .68 .75 7520 .78P .60
3 (4/1-5/2) 15 .70 .65 .73 .78P 652 .52

m.d<mwcmm within a column with similar superscripts are not significantly (P<.05)
different.



Table 2., Analysis of variance for total milk production

(kg/day).
Mean
Source aft Squares Prob.
Sex 1 1,882 0.17
Birth Period 2 1.215 0.29
Pasture 3 0,586 0.60
Dam Age 3 1.685 0.17
Birth Weight 1 4,013 0.05
April Cow Weight 1 0.016 0.90
Lactation Number b 0,019 0.89
Cow Height 1 0.413 0.51

Residual 36 0.938




Table 3. Analysis of variance for total grass intake

(kg/day).
Mean
Source af Squares Prob,
Sex 1 0.49k 0.05
Birth Period 2 0,154 0.28
Pasture 3 0.152 0.29
Dam Age 3 0.085 0.54%
Birth Weight 1 0.003 0.87
Birth Date 1 0.286 0.13
‘Milk Intake 1 0.009 ‘ 0;78
Weaning Weight 1 0.005 0.8%4

Residual 36 0.117




Table &, Analysis of variance for birth to weaning ADG.

Mean
Source af Squares Prob.
gex 4: 0.001 0.70
Birth Period 2 0.007 0.43
- Pasture 3 0.040 0.00
Dam Age 3 0.000 0.01
Birth Weight 1 0.306 0.97
Past 205-Ratio 1 0.197 0.00
Milk Intake 1 0.019 0.CO
Height at Weaning 1 0.017 0.15
Forage Intake 1 0.000 0.99

Residual 37 0.008




Table 5. Analysisrof variance for adjusted 205-day weight,

Mean

Sources af Squares Prob,
Sex i 37.687 0.74
Birth Period .2 249,952 0.50
Pasture 3 1888.823 0.60
Dam Age 3 56.346 0.92
Birth Weight 1 1071.792 0.09
Past 205-Ratio 1 13753.996 0.00
‘Milk Intake i 9024,980 0.00
Height at weaning 3 703,146 0.17
Forage Intake 1 | 0.375 0,97
Residual 2L 350, 0l4
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Calf Data.

6.

Cow

D

bJ 6
el
6U1l5
b3lé
0U2dJ
6252
65J54
6155
60%%
60517
658
[LSEAV)
LJs1
6162
6CEeT
068
fCES
6371
odT2
6373
EUT4
&EU17
6978
odT9
6CEQ
oudl
6Jcl
uJih

VLR

5081
60452
60%3
6USS
61%3
5055
biud
&1C1
6162
oli4
6105
61G5
0lC9e
nlle
5117
Hi22
G126
G12E
nlas
ol33
6l3%
6137

BIRTH _
DATE WT
3/ L 32.7
3/ 6 26.3
3/ 3 33.6
3/ 6 3l.8
sl 2341
3/16 3Z.
3717 40.9
S1T 32.7
3/17 3i.3
3716 31.3
3/13 32.7
3/2u 26.3
3/19 25.4
3/17 33.1
/21 34.0
3721 3.7
2722 32
2722 33.0
2/22 204N
3722 34.0
3743 33.0
3729 s5%.6
3/2% 35.4
3/26 34.5
/3¢ 37.2
2726 3o.b
/24 %1.38
/27 3%.5
323 39.0
3728 33.¢6
3/29 33.1
3720 35.4%
/30 340
2/31 43
3731 3%5.5
3/31 3l.3
4/ 1 2b.o
4/ 2 3%.0
41 & 40,6
4/ 5 33.6
4/ 5 33.6
Wl 6 2%
4/ B 34.0
4/ A 35.0
4f:i2 35.3
4/15% 34.0
4/19 34.0
4717 39.5
4/2% 2341
4/24 35.4
£/ 2 41.3

APRTL

MAY

JUNE JULY AUGUST SEPTEMBER

T HIuk WT HMILK GRASS  WJ  MILKE  GRAS3 WT MILX  GRASS 'R MILK  GRASS \T MILK  GRASS
46.75 2,63  59.0 3.13 0.70 763 1.32 1.66 S7e6 2.95 1.59 118.9 2.72 3.19 129.0 2.04 2,35
Thoha 1.04 $2.& 4.56 0.77 113.9 4.09 3,03 142.5 4.5% 2.39 174.3 3.18 2.72 196.3 2,27 2,75
65490 5.45 BT.2 4.TT ®rakw 136.2 3,40 2.2% 129.4 3,40 1.81 154.3 2.95 2.35 17745 4.09 4,47
§2.19 6231 7544 3.63 Q.63 S52.% 3,40 2.2 1i7.l 2.27 2474 143.46 2.50 2.5 158.5 2.27 2.82
65.37 7.72  81.2 .81 0.0 11Ce8 5.90 2.8% 139.8 4.99 2.25 169.8 3,63 3.23 i84.3 2.27 6.l1%
67464 5.90 84,4 6.35 0.54 1C8.0 5.9C 1.33 .L134e64 5.22 2.36 168.0 3.40 6.l7 L1Al.6 5.90 4,58
€3.55 3463 T9.6 5.90 0.60 97.6 3.63 2.1% 120.3 3.86 1.68 143.4% 2,50 2.75 1958 2.72 3.29
68.09 T.04  B9.6 £.53 C.B84 .1(B.9 3.B6 1.6f 134.0 3,86 2.41 163.4 3.40 4,36 182.9 4.09 3.19
65,37 €a8L Bla7 4.59 0.36 103.9 6.8 #std 128.9 5.67 3.10 L158.0 2.50 2.06 177.0 2.72 2.9%
6T.64 B.40  8l.7 6.13 0.54 101.7 5.22 3.00 123.% 6413 1.97 149.8 5.22 2,52 1693 5.45 3.37
6la72 B.17 T84l 4231 0460  S7el 3.63 ®s=dx  122.6 2.72 1.64 153.4%4 3,86 2.66 L78.4 2.95 3.51
8050 6481  99.0 6.81 0.34 118.9 5.22 1.5 146.2 5.45 L.90 172.0 4.77 2.30 192.0 3,40 4.35
52.20 2.00 19-9  4.99 0.84  STel 3.63 1.32 117.1 4.31 1.23 13,6 2.50 3.28 154.9 3.63 3.49
61.73 UaVJ 79,0 4209 0.71  S8a5 4e54 180 121.7 2.95 le4d 152.1 3,18 2.58 172.5 3.183 4.02
72.63 B8.17 S$3.5 6.53 0,37 114.8 5.67 2.40° 139.4 6.81 1.34 166.1 2.95 3.69 105,7 5.45 4,73
T6.71 9.08  91.7 7.72 C.75 118.9 7.04 L.7. 14B8.4 7472 2.16 177,00 4.09 3,12 20le5 3.06 #vena
S56.74 T.04  T5.8 6.0l werx«  G4,9 4.77 1.0b 11S.4 5.22 1.32 144.3 3.18 2.34 162.5 3.18 3.37
64445 Ca00  B)eB8 €.35 €72 1GLle7 4.54 2.50 12%.8 4.99 3,79 152.1 2.95 2.30 169.8 .31 4.03
55.36 0410 7420 5.90 €54 $4.9 5.22 1.22 L21«7 4.99 1443 191.2 3,13 3.42 la7.0 JeR2 3.u4
£2,09 8.17  B&8.7 &.35 0.36 108.0 5.567 2,28 136.2 4.31 1.96 162.5 2.95 1.75 184,31 4.31 3,77
6G.50 T7.26  €a.J lC.44 0.4C 115.8 B.4C 1.02 146.2 B.40 1.47 172.4 6.81 2.14 202.5 S.90 4.87
TLet2 6.58 9241 6413 0.73 113.5 4459 173 140.3 4,09 2.00 171.1 3.43 3.78 197.9 3.i8 3.3%
T6.71 §.956  S8.2 6.35 0.65 118.9 7449 1.49 148,64 8.40 1.5) 177.9 4.31 3.55 198.4 S.67 3.62
71.72 T.49  B5.B 5.45 G235 1CSe% 5.67 L1.52 1294 5.67 1.33 157.1 2.95 2.43 173.9 4.31 4,32
56,01 5472 73.5 4,54 (.58  $9.8 3.13 1.33 1€B.0 4.09 1.92 1I28%.9 2.0% 3,19 161.2 2.72 2.59
0J.83 T.48 79.4 5.90 .27 §5.8 &.31 1.3% 118.0 3.63 1.25 142.5 2.95 2.93 160.2 2.95 2.25%
Thaedd Bull? 89,9 6.35 0.31 10%.9 5.67 1.43 128.0 4.31 5.05 15.3 3.86 2.42 17l.1 2.95 2.57
54,07 4.54  63.1 4.C3 0.48 ITe2 2.72 1.8 Sh.4 2495 2.16 118.2 1.35 2.26 125.8 72.27 3.24
S0.39 5.90 63.5% 4.39 0,51 78.5 2.95 1.52  $3,0 2.95 1.53 120.7 2.50 3.44 139.8 3,40 3.23
62.64 €.35  B85.3 6.13 0.29 103.5 6.58 0.55 125.3 6.13 1.66 148.6 4.0% 1.37 173.4 3.86 4.25
5G.ul %.99 7é.1 6e8lL 0.38 S5.8 5.22 J.90 118.9 3.63 2.56 143.9 3.63 2.48 1AT.5 3.86 4.25
83,10 T.04 762 4.56 0.35  S4.4 4,09 1.66 1i6.2 4.99 1.48 146.2 2,50 2.62 170.7 4,99 3.65
61.28 4.9  6J.€ 5.50 0.45 105.3 6.58 1ell 130.7 6.58 1477 156.2 3.63 2.21 173.4 4.54 2.29
£52.54 J.36  T6.9  5.690 1.i&  6§3.5 477 2.1% 118.5 4.56¢ 2.1l 1%6.6 #.09 Z.19 1€4.,3 3.40 5.87
ET. 1€ Gu.dl  E9.0 5.65 0.28 107.1 5.22 1-35 134.4 &.31 1.41 1€4.3 3.63 3.14 184.1 3.63 4.03
52.06 5.45  73.5 7.26 0.33  S3.1 B.4) 1.06 120.7 6.58 1.89 145,3 4.5&% 2.45 172,464 5,90 3.91
62.64 6.58.  Tbe3 4407 0422 52.6 4.21 0474 L1léeé 3,63 1.23 135.8B 4.09 2.08 156.2 13.H6 2.57
61,28 5.45 To.3 6435 Q.25 92.6 4.77 Q.74 116.2 3.86 1.66 136.2 3.13 1.88 1598 3,13 4.3l
BRLOG Ta26 S1e7 126 0.25 1C8.0 4.31 lei4 132.5 4.54 wmwesx  1%4.3 3,18 2,66 171.6 2.95 32.27
STul9 4ol TSad Ta49 #9ws  G3,1 6.35 0,50 117.1 6.13 1.29 143.0 3.40 2.47 164,3 3.60 3.%4
GBe1Z 5467  69.0 Tet% 0433  Bh.4 5.90 0455 1G6.2 477 1.05 129.8 3.18 2,72 153.4 4.99 2.4
53,56 5.90 Tée4 £435 0.35  62.1 4.55 1.09 L116.2 4.9% 1.97 139.8 3,86 2.34 157.1 3.40 4,55
50.04 4217 £4.§ &.13 3xver  B0.3 4,31 0.65 10L.7 4.77 1.08 12%.7 2.72 1.45 145.3 3.12 3.35
53.84 4.77 73.5 £.8L 0.21 S3.5 5.45 1.12 120.3 6.13 1.52 151.6 4.5% 1.39 176.6 21,50 3,02
44,96 2.40  55.4 3.63 0,20 70.8 3.18 0457  £5.3 3.40 1l.93 109.9 3.18 2,00 127.1 3.18 <2.63
L4.6h 4.54 El.3 4.54 Q.27 Thoh 4477 1.00  S1.7 454 2446 llhes 1.59 1.82 133.Q@ 2.95 ?2.7°
44,94 V.00  63.5 6,35 0.465 £2.2 & 77 1.0l 1G7.1 6Bl 1.70 129.8 431 1.95% 153.4 4.99 2.99
56,92 6.62 TS5.% 4.69 0.26 88.2 3.40 115 §9.4 2.50 L1.79 121.7 4.59 2.06 135.3 2.27 2.4
36,95 T.04  58.)] 4.9 0.45 7544 5422 2.0  S5.3 4.99 1.36 118.0 3.18 2,53 126.9 3.86 2.71
44043 5.67 6242 5445 0.26 1960 6.81 Ue4T  $6e2 4499 0.92 119.8 3.18 2.58 142.1 3.86 2.96
Q. uC V.U0 563 4477 0.23 68.5 3.18 0.68 §3.5 3.40 1e57 103.5 1.82 ®*w¥»w= 1167 1el13 3.25
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Milk and forage dry matter intake were measured for fifty-
one spring born, suckling, Hereford calves grazing native blue-
stem range. Milk consumptions, measured monthly by a calf
suckling technique, were 5.68, 5.82, 5.00, 4.77, 3.45 and 3.68
kg/day, respectively for the months of April through September.
Calves were grouped by birth date into Birth Period 1 (first
one-third born), Birth Period 2 (second one-third born) and
Birth Period 3 (last one-third born). Cows calving in Birth
Period 2 produced more milk (P<.05) during the 3rd and 5th months
of lactation, retained peak production longer and declined more
.gradually. Age of dam had a quadratic effect (P<.05) on milk
production.

Forage dry matter intake was determined using the excre-
tion to indigestibllity ratio techniqgue, with chromic oxide
as a fecal output indicétor. Grazed forage was collected via
esophageal fistulated steers and analyzed for in vitro dry
matter digestibility. Forage intakes for May through Septem-
ber were 0.49, 1.43, 1.83. 2,57 and 4.53 kg/day, representing
0.62%, 1.46%, 1.51%, 1.75% and 2.72% of the calve's body
weight, respectively. Bull calves ate 0.23 kg/day (P<.05) more
gfass than heifers., The older two-thirds of the calves consumed
0.33 kg/day (P<.05) more grass than the younger one-third.
Forage intake decreased 0.03 kg/kg increase in milk consumption
(P<.05) when calves were 2 months old and 0.07 kg (P<.05) when
calves were 6 months old, Pasture effects were variable

through lactation.



Milk consumption and past producing abiliﬁy of the cow were
the greatest sources of variance (P<.001) for calf performance.
Each additional 1 kg/day milk consumption resulted in an addi-
tional 0,034 kg/day average daily gain (ADG) and 7.20 kg of
205-day adjusted weaning weight. Sex, birth weight and birth
period had nonsignificant effects on average daily gain. Age
of dam had a quadratic effect (P<.05) on average daily gain.
Effect of forage intake on overall average daily gain was
minimal, but variable during the lactation period. Forage in-
take had a negative effect on monthly average daily gain during
the first 2 months of lactation, but during the third, fourth
and fifth months each additional 1 kg'of forage intake increased
average daily gain 0.02 kg/day. The influence of forage intake
on average daily gain in late lactation was minimal, indicating
that as quality declined, calves perhaps could not consume

enough grass to meet their non-milk energy requirements.



