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Effects of Early Weaning on Cow
Performance, Grazing Behavior,
and Winter Feed Costs in the
Intermountain West1
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ABSTRACT

The objective of this study was to de-
termine the influence of early weaning
(EW; approximately 130 d of age) and
traditional weaning (TW; approximately
205 d of age) on cow performance, graz-
ing behavior, and winter feed costs in a
2-yr study. Each year, 156 cow-calf pairs
were stratified by calf sex, BCS, and age
and assigned randomly to 1 of 2 treat-
ments and 1 of 3 pastures. Two cows
from each treatment and pasture were
fitted with global positioning system col-
lars each year to evaluate grazing behav-
ior. After TW, EW and TW cows were
separated and allotted to 1 of 6 pastures
based on previous blocking criteria for
winter feeding. Cows were fed to attain a
similar BCS by 1 mo prior to parturition.
Traditional-weaned cows lost 0.8 BCS
units and 40 kg BW whereas the EW
cows gained 0.1 BCS units and 8 kg BW

1The Eastern Oregon Agricultural Research
Center, including the Burns and Union Sta-
tions, is jointly funded by the Oregon Ag-
ricultural Experiment Station and USDA-
Agriculture Research Service. Mention of
trade or proprietary names is for informa-
tion only and does not convey endorse-
ment of one product over another.
2Corresponding author: dave.bohnert@
oregonstate.edu

from EW to TW (P < 0.01). After winter
feeding (111 ± 0.4 d), there was no dif-
ference between EW and TW cow BCS
(P = 0.52). Winter feed costs were $29
greater (P < 0.01) per cow for TW com-
pared with EW. Grazing time, distance
traveled, and number of visits to water
were unaffected (P > 0.10) by treatment.
However, pasture distribution by EW
cows tended to be greater than that of
TW cows (P = 0.08). Results indicate
that EW improved cow BCS entering the
winter feeding period, thereby decreasing
winter feed costs. Cow grazing behavior
was minimally affected by weaning
treatment.
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INTRODUCTION

Economic pressures to improve pro-
duction efficiency have prompted the
beef cattle industry and researchers to
evaluate various production systems
(Myers et al., 1999). As rangeland
herbage cures and temperature in-
creases in late summer, forage quality
declines rapidly and generally stays
low through autumn and winter, cre-
ating an extended period when nutri-
tional quality may limit production
(Adams and Short, 1988). In addition,
forage intake by nursing calves in-

creases as lactation declines and subse-
quently applies pressure on a declin-
ing standing crop (Fox et al., 1988).
Research has shown that it can be
economical to early wean spring-born
calves compared with leaving calves
alongside their dams on sagebrush-
bunchgrass range until mid-October
(Wallace and Raleigh, 1961). Also,
early weaning has been reported to
improve BCS and decrease forage in-
take in beef cows (Rosiere et al., 1980;
Peterson et al., 1987; Arthington and
Minton, 2004). Other potential bene-
fits of early weaning include 1) de-
creased total number of animal units
on pasture, thereby extending the
number of days cows can graze with-
out supplemental feeding, and 2) dry-
gestating cows may disperse more
and be better distributed over the
grazing area than lactating cows (Bai-
ley, 2004).

Annual winter feed costs in the In-
termountain West often total $100 to
$200 per cow, representing a signifi-
cant economic hardship for cow-calf
producers. Winter feed costs normally
include harvested forage and supple-
ment necessary to sustain, or in-
crease, cow BCS prior to calving. This
is often necessary to optimize concep-
tion rate and maintain a 365-d calv-
ing interval (Herd and Sprott, 1986).
In addition, the primary index of nu-
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tritional status, and greatest influence
on reproductive potential and feeding
flexibility over the winter months, is
cow BCS (Short et al., 1996). Conse-
quently, the ability to compete with
other regions of the United States of-
ten depends on how effectively cow-
calf producers in the Intermountain
West can reduce winter feed costs
while maintaining acceptable levels
of performance. Therefore, the objec-
tive of this study was to compare the
effects of early weaning (EW) and tra-
ditional weaning (TW) on cow perfor-
mance, grazing behavior, and subse-
quent winter feed costs.

MATERIALS AND METHODS

Experimental Sites
Grazing research was conducted in

2004 and 2005 using three 810-ha
pastures at the Northern Great Basin
Experimental Range (NGBER), 72 km
west-southwest of Burns, OR. Vegeta-
tion was sagebrush-bunchgrass range
that has been described previously
(Ganskopp, 2001).

Available standing crop in each
rangeland pasture was measured at
the beginning and conclusion of the
grazing period (75 d) each year by
clipping 20 randomly placed 1-m2

quadrats in each pasture (randomized
from pasture Universal Transverse
Mercator coordinates). Clipped herb-
age was dried in a forced-air oven at
55°C for 48 h and weighed for deter-
mination of standing crop. Both
years, winter feeding of cows was con-
ducted at the Eastern Oregon Agricul-
tural Research Center (EOARC), 6 km
south of Burns, OR, in six 25-ha na-
tive flood meadow pastures that had
been harvested for hay the previous
summer.

Experimental Design
Each year 156 spring-calving Angus

× Hereford cows (78 with steer calves
and 78 with heifer calves; cow age 6
± 0.1 yr) were used. The experimental
design was a randomized complete
block and protocol was approved by
the Institutional Animal Care and

Use Committee at Oregon State Uni-
versity. The study was initiated on Au-
gust 2, 2004, and August 3, 2005,
and concluded February 15, 2005,
and February 10, 2006 (approxi-
mately 1 mo prior to calving) for yr 1
and 2, respectively. One wk prior to
EW, all cows were stratified by calf
sex, BCS, and age and assigned ran-
domly to 1 of 2 weaning treatments
and 1 of 3 pastures. Both weaning
treatments were then managed in a
common pasture at the NGBER as a
single group until the date of EW.
Early-weaned calves (39 steers/yr; 39
heifers/yr) were 130 ± 1 d of age at
EW (early August of each year) and
TW calves (39 steers/yr; 39 heifers/yr)
were 207 ± 1 d of age at weaning
(late October of each year). Calves av-
eraged 175 ± 4 kg when the study be-
gan (August of each year). All cows
were weighed and evaluated for BCS
following an overnight shrink (16 h)
at EW and TW. Calves were also
weighed at EW and TW. The EW
cows and TW cow-calf pairs were
maintained in 2 separate pastures for
7 d after EW to allow the EW cows to
“disconnect” from their calves prior
to mixing with the TW cow-calf
pairs.

The EW cows and TW calves and
cows were placed in their respective
pastures at the NGBER approximately
7 d after EW. In 2004 and 2005, each
pasture had 26 EW cows and 26 TW
cow-calf pairs. Water and mineral
and salt placements within each pas-
ture were maintained in the same lo-
cation throughout the experiment. A
mineral-salt mix (7.3% Ca, 7.2% P,
27.8% Na, 23.1% Cl, 1.5% K, 1.7 %
Mg, 0.5% S, 2,307 ppm Mn, 3,034
ppm Fe, 1,340 ppm Cu, 3,202 ppm
Zn, 32 ppm Co, 78 ppm I, 85 ppm
Se, 79 IU/kg vitamin E, and 397 kIU/
kg vitamin A) was available ad
libitum.

Six cows from each treatment each
year (2 cows/pasture per treatment
each year) were fitted with global po-
sitioning system (GPS) collars (Lotek
GPS_2200; Lotek, Newmarket, On-
tario, Canada) to obtain data related
to grazing behavior. Collars were

equipped with head forward-back-
ward and left-right movement sen-
sors, a temperature sensor, and a GPS
unit. The collars were programmed to
record positions at 5-min intervals for
three 7-d periods evenly distributed
between EW and TW dates each year
to estimate grazing time (h/d), dis-
tance traveled (m/d), frequency of vis-
its to water (visits/wk), maximum dis-
tance from water (m/d), and cow dis-
tribution (percentage of ha occupied/
pasture per wk). Collar data were re-
trieved after each 7-d period, dow-
nloaded to a computer, and con-
verted from latitude and longitude to
Universal Transverse Mercator as de-
scribed by Ganskopp (2001). To ver-
ify cow activity determinations from
collar data, each collared cow was
continuously observed for 8 to 12
daylight hours. Activities monitored
included grazing, resting (standing or
lying down), and walking. Each activ-
ity was assumed mutually exclusive,
and although cattle walk while forag-
ing, such events were classified as
grazing as long as the cow was har-
vesting herbage. Activity durations
were tallied on paper at a 1-min reso-
lution. When a cow switched from
one activity to another, the precise
transition time was noted. If the activ-
ity persisted for ≥ 30 s, the start time
was recorded. If the prior activity re-
sumed in < 30 s, the interlude was ig-
nored. Data were compiled as the to-
tal number of minutes a cow partici-
pated in each activity during each 5-
min interval. Prediction models for es-
timating grazing time were developed
via forward stepwise regression analy-
sis for each cow (S-Plus 2000, Math-
soft Inc., Seattle, WA). The dependent
variable was grazing time (min/5-min
interval) and the independent vari-
ables from GPS collar data included
head forward-backward and left-right
movement sensor counts, sum of for-
ward-backward and left-right move-
ment counts, ambient temperature,
and the distance traveled (m) by the
cow within each 5-min interval. Dis-
tance traveled (used for predicting
grazing time and distance traveled/d)
was likely underestimated because
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straight-line pathways were assumed
between successive coordinates. Cow
distribution within pastures was esti-
mated with Geographic Information
System software (Idrisi32 For Win-
dows, Clark Univ., Worcester, MA) us-
ing 1-ha grids, with a cell counted
when a GPS coordinate occurred
within its boundary.

All cows were removed from the 3
NGBER pastures after weaning of the
TW calves, palpated for pregnancy sta-
tus, and pregnant cows were placed
in the 6 separate pastures at EOARC.
The same cow groups (blocks) were
maintained from NGBER pastures to
EOARC pastures; however, EW and
TW cows were separated and ran-
domly allotted (by previous blocking
structure) between pastures. Specifi-
cally, 2 pastures were randomly allo-
cated for each NGBER pasture group,
with EW in one pasture and TW in
the other. Animals were evaluated for
BCS every 28 d. In 2004 and 2005, all
cows were offered meadow hay (6.6
and 6.5% CP respectively; DM basis)
daily and had ad libitum access to a
salt and a mineral supplement. Also,
TW cows were fed alfalfa hay (20.0
and 20.6% CP in 2004 and 2005, re-
spectively; DM basis) as a protein sup-
plement on Monday, Wednesday,
and Friday of each week. The quan-
tity of alfalfa fed to TW cows during
each 28-d period was adjusted (NRC,
1996) to obtain a cow BCS compara-
ble to EW cows (approximately 5.0)
by 1 mo prior to calving (mid-Febru-
ary). The amount of hay, alfalfa, and
inputs specifically associated with
each cow group were recorded daily.
The winter feeding period averaged
111 ± 0.4 d, with 110 d in 2004 and
113 d in 2005.

The winter feed costs associated
with each weaning treatment were
compared using the following costs,
which in 2003 to 2004 were 1)
meadow hay, $73.85/1,000 kg DM; 2)
alfalfa, $110.20/1,000 kg DM; 3) die-
sel fuel, $0.53/L; and 4) labor, $7.25/
hr. Costs used in 2005 to 2006 were
1) meadow hay, $73.85/1,000 kg; 2)
alfalfa, $110.20/1,000 kg DM; 3) die-
sel fuel, $0.66/L; and 4) labor, $7.50/

hr. Fuel and labor amounted to 3.8 L
of diesel and 0.75 h, respectively, for
each hay feeding or supplementation
event.

Before study initiation, calves were
vaccinated with Vira Shield 5 and
Clostri Shield 7 (Novartis Animal
Health US Inc., Greensboro, NC) at
approximately 30 d of age. Two
weeks prior to weaning, calves were
vaccinated with Vira Shield 5 + Som-
nus and a Clostri Shield 7 booster. At
weaning, calves received a booster of
Vira Shield 5 + Somnus. Also, all
cows were vaccinated with Vira
Shield 5 + VL5 (Novartis Animal
Health US, Inc.) at TW, and approxi-
mately 1 mo prior to calving, all
cows were vaccinated with Vira
Shield 5 and Clostri Shield 7.

Statistics

Available standing crop, cow and
calf performance, and economical
data were analyzed as a randomized
complete block using the GLM proce-
dure of SAS (SAS Inst. Inc., Cary NC).
The model for standing forage in-
cluded pasture (n = 3), year (n = 2),
sampling date (August or November),
and the year × sampling date interac-
tion. Sampling dates were considered
independent measurements. The
model for cow and calf performance

Table 1. Influence of weaning treatments on activities and travel of
global positioning system collared cows pastured on sagebrush-
bunchgrass range in southeastern Oregon in 2004 and 20051

Early- Traditional-
Item weaned weaned SEM P value

Grazing time, h/d 9.57 8.68 0.240 0.37
Resting time, h/d 13.62 14.68 0.240 0.26
Walking time, h/d 0.77 0.73 0.041 0.49
Distance traveled, m/d 6,032 5,630 132.3 0.21
Avg distance to water, m/d 1,245 1,173 52.7 0.25
Weekly visits to water 5.7 6.1 0.34 0.53
Distribution,2 % 21 18 0.7 0.08

1Early- and traditional-weaned calves were weaned at 130 ± 1 d and 207 ± 1 d
of age, respectively. Grazing behavior was measured from early weaning to
traditional weaning; therefore, only traditional-weaned cows had calves at their
side.
2Percentage of hectares occupied per pasture each week.

and economical data included treat-
ment (EW and TW), pasture, and
year. A Fisher’s protected LSD (P ≤
0.05) was used for mean separations
(Fisher, 1966).

The experimental design for cow
behavioral data (grazing time, dis-
tance traveled, frequency of visits
to water, maximum distance from
water, and cow distribution) was a
randomized complete block with 2
yr, 3 replications/yr (pastures), and
2 factors: treatment (EW and TW)
and sampling period (n = 3). Data
were analyzed as a split-split-plot
with the effects of year and year ×
treatment analyzed using treat-
ment × year × pasture as the error
term and the effect of treatment an-
alyzed using pasture × treatment as
the error term (Petersen, 1985). A
Fisher’s protected LSD (P ≤ 0.05)
was used for means separation.

RESULTS AND DISCUSSION

Standing Forage and
Forage Quality

Initial and final standing forage
at the NGBER were not affected (P >
0.30) by pasture. However, sam-
pling date (beginning or end of graz-
ing period) and year had an effect
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(P < 0.01) on forage, with standing
crop in August averaging 362 kg/ha
compared with 242 in November.
This was expected with cows and
cow-calf pairs grazing the dormant
pastures during this time period. In
addition, standing forage in 2005
averaged 366 kg/ha compared with
239 in 2004 (P < 0.01). There were
no year × pasture or year × sam-
pling date interactions (P > 0.74).
The increase in standing forage in
2005 was anticipated due to in-
creased precipitation. Precipitation
for the crop year (September
through June) in 2004 and 2005
was 81% (219 mm) and 95% (259
mm) of the 21-yr average (272 mm;
Burns, OR; NCDC, 2006), respec-
tively.

Standing forage CP was greater (P
< 0.01) in 2004 than 2005 (4.2 vs.
3.3%; DM basis) but not affected by
sampling date or pasture (P > 0.05).
In addition, there were no year ×
pasture or year × sampling date in-
teractions (P > 0.05). This agrees
with other research showing that
annual forage quality in the Inter-
mountain West is improved with be-
low average compared with normal
to above average crop year precipita-
tion (Ganskopp and Bohnert,
2001).

Behavior
There were no year × treatment in-

teractions (P > 0.20) with behavioral
data, so overall means are used.
Weaning treatment did not influ-
ence time spent grazing, resting, or
walking (P > 0.25; Table 1). In addi-
tion, distance traveled (m/d), aver-
age distance to water (m/d), and
weekly visits to water were similar
for EW and TW cows (P > 0.20).
The percentage of hectares occupied
per pasture each week tended to be
greater (P = 0.08) for EW than cow-
calf pairs.

There is limited research evaluat-
ing the effects of weaning on graz-
ing behavior of beef cows. Walb-
urger et al. (2007) reported that
cows whose calves had been
weaned early were farther from the

Table 2. Influence of weaning treatments on cow performance1

Early- Traditional-
Item weaned weaned SEM P value

Grazing period2

BCS
Initial 5.0 5.1 0.02 0.14
Final 5.1 4.3 0.04 < 0.01
Period change 0.1 −0.8 0.04 < 0.01

Weight, kg
Initial 499 499 2.4 0.96
Final 507 459 3.1 < 0.01
Period change 8 −40 1.9 < 0.01

Meadow hay feeding period3

BCS
Initial 5.1 4.3 — —
November 5.3 4.8 0.03 < 0.01
December 5.6 5.1 0.05 < 0.01
January 5.4 5.1 0.08 0.06
February 5.3 5.3 0.06 0.52
Period change 0.2 1.0 0.07 < 0.01

Weight, kg
Initial 507 459 — —
November 550 511 2.5 < 0.01
December 569 536 3.4 < 0.01
January 576 549 6.6 0.03
February 584 567 4.0 0.02
Period change 77 108 2.4 < 0.01

Total BCS change 0.3 0.2 0.04 0.07
Total weight change, kg 85 68 1.9 < 0.01

1Early- and traditional-weaned calves were weaned at 130 ± 1 d and 207 ± 1 d
of age, respectively.
2The initial BCS and weights occurred at early weaning (early August) and final
BCS and weights occurred at traditional weaning (late October); therefore, only
traditional-weaned cows had calves at their side during the grazing period.
3Meadow hay feeding began in late October following traditional weaning and
concluded in mid-February each year (111 ± 0.4 d), with BCS and weights
obtained approximately every 28 d. Initial BCS and weights were obtained at
traditional weaning (same as grazing period final BCS and weights above).

stream during the morning com-
pared with traditionally weaned
cows but did not differ in afternoon
or evening hours. Literature compar-
ing lactating to nonlactating cows
suggests that nonlactating cows typi-
cally utilize extensive pastures more
evenly than cow-calf pairs (Bell,
1973). Also, nonlactating cows use
steeper slopes and higher elevations
than lactating cows in northern
Montana during the summer (Bai-
ley et al., 2001). In the same study,
Bailey et al. (2001) reported nonlac-
tating cows traveled farther from
water vertically but less horizontally

than lactating cows. This agrees
with the numerical increase in graz-
ing time and tendency for increased
pasture distribution by EW cows in
the current study.

Increased pasture distribution
with EW may result in the use of
previously underutilized areas
within the pasture, thus improving
forage utilization. In addition, Ro-
siere et al. (1980) reported that for-
age intake of 2-yr old heifers graz-
ing blue grama summer range was
67% of the intake of 2-yr-old lactat-
ing cows with calves at their side.
Likewise, Peterson et al. (1987) ob-
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served that early-weaned, fall-calv-
ing cows consumed 55% of the hay
(TDN basis) that traditional-weaned,
fall-calving cows consumed. There-
fore, along with the increased pas-
ture distribution, EW may allow for
an increase in stocking rate or dura-
tion within a pasture because of de-
creased forage intake, compared
with cow-calf pairs.

Cow Performance
During the approximately 75-d

grazing period between EW and
TW, BCS of EW cows increased 0.1
units whereas TW cows lost 0.8 (P <
0.01; Table 2). Similarly, weight
change during the same period was
8 and −40 kg for EW and TW cows,
respectively (P < 0.01). These results
agree with other research that has
demonstrated increased cow weight,
BCS, or both with EW compared
with TW (Short et al., 1996; Story et
al., 2000). This is probably attrib-
uted to increased total energy ex-
penditure by lactating cows com-
pared with nonlactating cows in
similar pastures (Brosh et al., 2006),
specifically the added energy
needed for lactation. The gain of
TW calves during the grazing period
was 47 kg, or 0.6 kg/d (data not
shown), suggesting that the TW
cows were providing enough milk
to maintain adequate calf perfor-
mance despite the low protein con-
centration of the standing forage
(approximately 4% and 3% in 2004
and 2005, respectively; DM basis).
We base this on historical data
from the NGBER that suggests per-
formance during this period nor-
mally ranges from 0.1 to 0.6 kg/d
for calves on cows grazing sage-
brush-bunchgrass range (Turner and
DelCurto, 1991).

During the winter feeding period
at EOARC, beginning in late Octo-
ber and concluding in mid-February
each year, TW cows gained 0.8
more BCS units and 31 kg BW com-
pared with EW cows (P < 0.01; Ta-
ble 2). This was by design because
EW cows entered the winter feeding
period at a BCS of 5.1 whereas TW

Table 3. Feed (DM/hd) offered1 during the winter feeding period2

and associated costs3

Early- Traditional-
Item Weaned Weaned SEM P value

Meadow hay offered, kg/d 13.9 13.6 0.2 0.41
Alfalfa offered, kg/d 0.0 1.5 — —
Total DM offered, kg/d 13.9 15.1 0.2 0.01
Feed costs, $/cow

Meadow hay 113.46 111.15 1.87 0.41
Meadow hay labor 16.49 16.25 0.24 0.50
Meadow hay fuel 6.71 6.61 0.09 0.48
Total meadow hay costs 136.66 134.00 2.16 0.42
Alfalfa 0.00 18.44 0.67 <0.01
Alfalfa labor 0.00 9.29 0.46 <0.01
Alfalfa fuel 0.00 3.78 0.18 <0.01
Total alfalfa costs 0.00 31.52 1.22 <0.01

Total feed costs, $/cow 136.66 165.52 2.48 <0.01

1Meadow hay was offered daily; the weekly quantity of alfalfa was provided in
equal portions on Monday, Wednesday, and Friday.
2Meadow hay feeding began in late October following traditional weaning and
concluded in mid-February each year (111 ± 0.4 d).
3Costs used in 2003 to 2004 were as follows: meadow hay = $73.85/1,000 kg
DM; alfalfa = $110.20/1,000 kg DM; diesel fuel = $0.53/L; and labor = $7.25/
hr. Costs used in 2004 to 2005 were as follows: meadow hay = $73.85/1,000
kg DM; alfalfa = $110.20/1,000 kg DM; diesel fuel = $0.66/L; and labor =
$7.50/hr. The amount of fuel and labor used was 3.8 L and 0.75 h per each
hay feeding or supplementation event.

cows had a BCS of 4.3, and all cows
were fed to reach a similar BCS of
approximately 5.0 by calving. In ad-
dition, total BCS change tended
(P = 0.07) to be greater, and overall
weight change was greater (P <
0.01) for EW compared with TW
cows, but the differences were not
deemed physiologically important
(0.1 BCS units and 17 kg, respec-
tively).

Meadow hay offered to EW and
TW cows was not different (P =
0.41) on a DM basis (Table 3); how-
ever, EW cows were offered less to-
tal feed (P < 0.01) than the TW
group, with alfalfa supplementation
contributing the difference (1.5 kg/
d per head). Total feed costs for EW
cows during the winter feed period
were $136.66 compared with
$165.52 for TW cows (P < 0.01; Ta-
ble 3). The greater cost associated
with TW cows was due to the al-
falfa, labor, and fuel costs required

to obtain a similar BCS to EW cows
by 1 mo prior to calving. This is
consistent with other research that
has noted decreased feed costs with
EW compared with TW (Peterson et
al., 1987; Story et al., 2000). In addi-
tion, it should be noted that our
economic analysis did not account
for potential differences in forage in-
take between EW and TW cows dur-
ing the grazing period because in-
take was not measured during this
time period. Therefore, based on re-
search that indicates a reduction in
forage intake by EW cows compared
with cows with calves (Rosiere et
al., 1980; Peterson et al., 1987; Ar-
thington and Minton, 2004), we are
probably underestimating the over-
all reduction in cow feed costs asso-
ciated with early weaning because
forage intake of EW and TW cows
that grazed on the same pastures fol-
lowing weaning of EW calves was as-
sumed equal and was not included
in calculating winter feed costs.
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IMPLICATIONS

Early weaning calves of spring
calving cows at approximately 130
d of age will improve cow BCS en-
tering the winter feeding period, de-
crease winter feed costs, and may
improve grazing distribution com-
pared with cows traditionally
weaned in the Intermountain West.
However, the overall economic ef-
fect of early weaning is dependent
on a number of factors including
timing and amount of precipita-
tion, calf performance during the
late summer and early fall, calf
prices, and costs associated with
winter feeding (feedstuffs, labor,
and fuel). Additional research evalu-
ating the influence of EW on forage
intake by grazing cows is warranted
to fully evaluate the reduction in an-
nual feed costs associated with EW.
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