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ABSTRACT
It is common for stocker operators to 

buy calves in the spring and sell them 
as feeder cattle in the fall. Economic 
favorability of various stocker systems 
based on animal response is largely un-
tested. A systems grazing study was con-
ducted to compare net returns of 2 differ-
ent forage management practices with a 
control. A spring group and a fall group 
of steers were stocked in each of 3 treat-
ments for 2 yr. All 3 treatments [con-
trol, distillers dried grains with solubles 
(DDGS), and silage] were rotationally 
stocked with equivalent stocking density 
and number of paddocks. The control 
treatment was rotationally stocked only, 
with no additional feed or forage man-
agement. The DDGS treatment was the 
same as the control treatment except that 
DDGS was fed to steers based on forage 
nutritive value. The silage treatment had 

excess spring-produced forage removed, 
stored, and fed back to steers as round-
bale silage. Both the DDGS and silage 
treatments had positive returns above 
the control for both the spring and fall 
groups. The spring group returned US 
$0.18 and $0.08 per steer/d above the 
control group for the silage and DDGS 
treatments, respectively. The fall silage 
group returned US $0.28 per steer/d 
above the control group, whereas the 
DDGS group returned US $0.49 per 
steer/d above the control. In each case, 
and based on a range of costs associated 
with the silage and DDGS treatments, 
it is economically beneficial to increase 
management above rotationally stocking 
only of stocker cattle from spring to fall.
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INTRODUCTION
The lowest cost of BW gain for 

growing cattle generally occurs when 
they are stocked on actively grow-
ing forage. In the lower Midwest, tall 
fescue growth can be expected from 
April to November, with the excep-
tion of a mid-summer dormancy 
period. Unless the mid-summer short-
age of forage production is addressed, 

BW gain of stocker cattle becomes 
unacceptable over the course of the 
stocking period (Gerrish, 2001). Para-
mount to the profitability of a stocker 
enterprise is the ability to main-
tain economical BW gains of cattle 
through the mid-summer months. In 
a rotationally stocked system with 
moderate stocking densities, excess 
forage produced during spring can 
be carried over for summer grazing. 
However, the forage carried over (not 
grazed) until summer will invariably 
have low nutritive value and typically 
will result in unacceptable stocker calf 
growth rates (Anderson, 2006).

To mitigate the decline in ADG, 
stocker operators have 2 reasonable 
options short of destocking pastures: 
remove excess spring forage as silage 
and feed it back to the calves as 
needed during the summer, or of-
fer a supplemental feed to offset the 
low nutritive value of the forage in 
summer. Removal of excess forage 
for the purpose of producing silage 
results in forage regrowth of higher 
quality than would otherwise occur 
(Smith et al., 1986; Harrison et al., 
1994). Additional costs involved in 
making silage include mowing, rak-
ing, baling, wrapping, and hauling 
of the harvested forage, whereas the 
additional cost involved in offering a 
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supplemental feed is mainly the cost 
of the feed itself. To be economically 
feasible, the value of additional BW 
gain of the calves for either option 
must exceed expenses. The additional 
resources required for either system 
should be considered when evaluating 
budget analyses. The objective of this 
study was to determine which system 
would be most economically favorable 
compared with a control system that 
shared core characteristics.

MATERIALS AND METHODS
Study Design

A 2-yr [2006 (yr 1) and 2007 (yr 2)] 
grazing study was conducted at the 
University of Missouri South Farm 
(38°53′25′′ N, 92°15′52′′ W) located 
near Columbia. One hundred forty-
four Angus crossbred steers were rota-
tionally stocked in 1 of 3 treatments, 
each replicated 3 times. All steers 
were purchased from a local sale barn 
and were received and processed in 
a manner typical of this segment of 
the industry. For each year, 2 sepa-
rate groups of calves were purchased 
and stocked. The spring group of 
steers was purchased 3 to 5 wk before 
turnout in April, and the fall group of 
steers was purchased 3 to 5 wk before 
turnout in July. Each main group of 
steers was randomly divided into 9 
smaller groups of 4 steers, each based 
on BW, and assigned to 1 of 3 treat-
ments. Both groups of steers were 
stocked on the same pasture within a 
treatment. The first group of steers 
(229 ± 11 kg at turnout) was stocked 
from the second week of April to the 
second week of August, and the sec-
ond group of steers (248 ± 18 kg at 
turnout) was stocked from early July 
to November.

The 3 treatments were 1) a control, 
2) distillers dried grains with solubles 
(DDGS), and 3) silage. Steers in 
all 3 treatments were rotationally 
stocked (6 paddocks) on tall fescue/
red and white clover pastures. The 
endophyte infection level of the tall 
fescue averaged 26% across all study 
pastures. No nitrogen fertilizer was 
applied to any of the study pastures. 

The control treatment consisted of 
rotating the steers to a fresh paddock 
as forage in the occupied paddock was 
grazed to approximately 7.5 cm. The 
DDGS treatment was managed the 
same as the control, with the excep-
tion that DDGS was offered to the 
steers based on forage nutritive value. 
The DDGS was fed for 90 d for the 
yr 1 spring group and for 91 d for the 
yr 2 spring group. The fall group of 
steers was fed DDGS for 120 d in yr 
1 and for 115 d in yr 2. In the silage 
treatment, pastures were managed the 
same as the control except that excess 
spring-produced forage was harvested, 
stored, and fed back to the steers 
as round-bale silage as forage avail-
ability became limiting in summer. 
All round-bale silage produced within 
the silage treatment was fed back to 
the steers. Round-bale silage feeding 
began with placement of fall steers on 
pasture.

The pastures were initially stocked 
at 567 kg of BW/ha, which is typi-
cal of the region (Gerrish, 2000). 
This stocking rate results in forage 
accumulation during spring, with a 
subsequent decline in nutritive value 
if the excess forage is not removed. 
The only treatment that had excess 
forage harvested was the silage treat-
ment. The anticipated ADG of the 
steers in the silage treatment was 0.9 
kg. This anticipated ADG set the 
target BW gain for the steers in the 
DDGS treatment. As the forage nutri-
tive value declined, the amount of 
DDGS fed to the steers in the DDGS 
treatment was adjusted upward in an 
attempt to maintain 0.9 kg/d. Distill-
ers dried grains with solubles for the 
DDGS treatment and loose miner-
als with lasalocid for all treatments 
were offered on alternate days. Forage 
nutritive value and the amount of 
available forage were assessed weekly. 
Further details on the materials and 
methods can be found in Bailey and 
Kallenbach (2010). All animal man-
agement procedures were approved by 
the University of Missouri Animal Use 
and Care Committee.

Economic Analysis

Economic returns for each system 
were analyzed using partial budget-
ing. Partial net returns were calcu-
lated by subtracting the input cost 
from additional gross returns for each 
respective treatment beyond the cost 
and gross return of the control treat-
ment. Gross returns were determined 
by multiplying the approximate value 
of contemporary BW gain (US $2.00/
kg) by the additional BW gain of 
steers in the silage and DDGS treat-
ments over control steers.

Additional costs for the DDGS and 
silage treatments were considered 
when they were beyond normal pro-
cedures of the control treatment. The 
harvest cost for round-bale silage was 
based on the report of Lazarus (2008). 
The costs per hectare were US $31.44, 
$13.51, and $17.44 for mowing and 
conditioning, raking, and baling. An 
additional US $26.61/ha was added 
for wrapping bales with plastic and 
storage. Costs included labor, fuel, 
lubricants, repairs, depreciation, and 
overhead (Lazarus, 2008). The total 
additional costs for the silage treat-
ment were evenly divided among total 
days on test (202) for steers in the 
silage treatment. Spreading the costs 
over the total number of days allowed 
for daily net return comparisons with 
the control treatment. An additional 
cost associated with the DDGS treat-
ment was the total amount of DDGS 
fed multiplied by the cost of DDGS 
delivered (US $0.22/kg). No addi-
tional labor cost for the DDGS treat-
ment was included because it was not 
considered significantly greater than 
the daily labor necessary to conduct 
the control treatment.

Mowing, raking, and baling oc-
curred only once on any given area 
within the silage treatment. Potassi-
um and phosphorus replacement costs 
were not considered in this analysis 
because all silage was fed back within 
the system.
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RESULTS AND DISCUSSION
Forage Production and 
Nutritive Value

Digestible DM per hectare [based 
on the amount of available forage and 
its in vitro true digestibility (IVTD) 
value] is given in Figure 1. Digestible 
DM per hectare peaked for all treat-
ments in July. This was because the 
forage accumulation up to this point 
remained reasonably high in nutritive 
value. However, forage nutritive value 
declined once the tall fescue began to 
produce seedheads, and as a result, 
total digestible DM declined thereaf-
ter. Although few seedheads formed 
in the silage treatment because of 
the silage harvest, digestible DM still 
declined after July. The decline in 
digestible DM in the silage treatment 
after July is similar to that of Reid et 

al. (1967), who reported that digest-
ible DM of mown tall fescue regrowth 
declined after May when no nitrogen 
fertilizer was used.

After forage removal in the silage 
treatment, the digestible DM per 
hectare was less than the control and 
DDGS treatments, mainly because 
the available forage was less (Bailey 
and Kallenbach, 2010). Although 
available forage was of higher IVTD 
value in the silage treatment com-
pared with the control and DDGS 
treatments, the number of kilograms 
per hectare of DM was disproportion-
ately lower. The difference in IVTD 
across treatments is similar to that 
reported by Holloway et al. (1979), 
who either maintained tall fescue/
clover pastures in a vegetative state 
or allowed forage to mature. In their 
study, pastures that were allowed to 
mature were lower in digestibility 
during the summer months than the 
pastures mown regularly. As a re-
sult, cows stocked on the low-quality 
pastures consumed 19% less digest-
ible DM per day than cows stocked 
on higher quality pastures (Holloway 
et al., 1979). Intake differences across 
treatments in our study also likely 
occurred because of the digestible DM 
contents (Figure 1).
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Figure 1. Digestible DM on offer in kilograms per hectare for the entire grazing 
study. Digestible DM values were determined by multiplying in vitro true digestibility 
percentage by available forage for each week. Both years were combined, and bars are 
2 SEM to represent 95% confidence intervals. Control treatment = steers were rotated 
to a fresh paddock as forage in the occupied paddock was grazed to approximately 7.5 
cm. Distillers treatment = same as the control except that distillers dried grains with 
solubles (DDGS) was offered to the steers based on forage nutritive value. The DDGS 
was fed for 90 d for the yr 1 spring group and for 91 d for the yr 2 spring group. The 
fall group of steers was fed DDGS for 120 d in yr 1 and 115 d in yr 2. Silage treatment 
= same as the control except that excess spring-produced forage was harvested, stored, 
and fed back to the steers as round-bale silage as forage availability became limiting in 
summer; all round-bale silage produced within the silage treatment was fed back to the 
steers. Round-bale silage feeding began with placement of fall steers on pasture.

Table 1. Daily net return per steer above the control for the spring 
group fed silage 

Value of gain1/kg, US dollars

Cost of making silage2/ha, US dollars

75 100 125 150 175

1.0 0.02 −0.03 −0.09 −0.15 −0.20
1.2 0.06 0.00 −0.05 −0.11 −0.16
1.4 0.10 0.04 −0.01 −0.07 −0.13
1.6 0.14 0.08 0.02 −0.03 −0.09
1.8 0.17 0.12 0.06 0.01 −0.05
2.0 0.21 0.16 0.10 0.04 −0.01
2.2 0.25 0.19 0.14 0.08 0.03
2.4 0.29 0.23 0.18 0.12 0.06
2.6 0.33 0.27 0.21 0.16 0.10
2.8 0.36 0.31 0.25 0.20 0.14
3.0 0.40 0.35 0.29 0.23 0.18
1Average daily gain for steers in the silage treatment was enhanced by 0.19 kg over 
the control treatment by controlling forage maturity and feeding back silage.
2Based on silage yields (1,909 ± 582 kg/ha) from Bailey and Kallenbach (2010).



Steer Response

Steer ADG for the control treat-
ment declined as the season pro-
gressed, but was in line with other 
studies with steers grazing tall fescue/
clover pastures (Blaser et al., 1956). 
Steers in the control treatment gained 
less than steers in the DDGS and 
silage treatments for both the spring 
and fall groups (P = 0.01). In the 
control treatment, steers in the spring 
group gained 0.62 kg/d, whereas 
steers in the fall group gained 0.29 
kg/d (P < 0.01). Steers in the DDGS 
treatment gained similarly between 
groups (0.79 and 0.72 kg/d, P = 
0.06), whereas steers in the silage 
treatment gained less (P < 0.01) for 
the fall group (0.53 kg/d) than for 
the spring group (0.81 kg/d). Steers 
in the silage and DDGS treatments 
gained similarly for the spring group 
(P = 0.51), but differed for the fall 
group (P = 0.04). Further details 
regarding BW gain can be found in 
Bailey and Kallenbach (2010).

Economics

Because steers in the DDGS and 
silage treatments always had higher 
ADG than steers in the control treat-
ment, a comparison of net return 

above the control based on additional 
daily BW gain was considered valid. 
Tables 1, 2, 3, and 4 were produced 
based on a range above and below 
the amount of silage produced (1,909 
± 582 kg/ha), the cost to produce 
round-bale silage, the cost of DDGS 
delivered, and the value of contempo-
rary BW gain. Tables 1 and 2 give the 
expected return per steer above the 
control for the silage treatment for 
the spring and fall groups, respective-

ly. Tables 3 and 4 give the expected 
return per steer above the control for 
the DDGS treatment for the spring 
and fall groups, respectively.

Making and feeding silage for the 
spring group returned approximately 
US $0.18 per steer/d above the con-
trol (Table 1). The fall group of steers 
in the silage treatment returned US 
$0.28 per steer/d above the control 
(Table 2). For the DDGS treat-
ment, feeding DDGS in the spring 
returned US $0.08 per steer/d above 
the control (Table 3), whereas the fall 
group returned US $0.49 per steer/d 
above the control (Table 4). Morris et 
al. (2005) considered it economically 
favorable to supplement low- and 
high-quality forage with DDGS fed to 
cattle. The narrower margin for the 
spring group compared with the fall 
group was attributed to the high nu-
tritive value of available forage across 
all treatments during the spring. 
The benefit of the DDGS and silage 
treatment management over control 
treatment management was expressed 
more strongly once the forage nutri-
tive value began to decline later in 
the season.

IMPLICATIONS
This study examined potential daily 

net returns of 2 different systems 
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Table 2. Daily net return per steer above the control for the fall group 
fed silage 

Value of gain1/kg, US dollars

Cost of making silage2/ha, US dollars

75 100 125 150 175

1.0 0.07 0.02 −0.04  −0.10  −0.15 
1.2 0.12 0.06 0.01 −0.05  −0.10 
1.4 0.17 0.11 0.06 0.00 −0.06 
1.6 0.22 0.16 0.10 0.05 −0.01 
1.8 0.26 0.21 0.15 0.10 0.04
2.0 0.31 0.26 0.20 0.14 0.09
2.2 0.36 0.30 0.25 0.19 0.14
2.4 0.41 0.35 0.30 0.24 0.18
2.6 0.46 0.40 0.34 0.29 0.23
2.8 0.50 0.45 0.39 0.34 0.28
3.0 0.55 0.50 0.44 0.38 0.33
1Average daily gain for steers in the silage treatment was enhanced by 0.24 kg over 
the control treatment by controlling forage maturity and feeding back silage.
2Based on silage yields (1,909 ± 582 kg/ha) from Bailey and Kallenbach (2010).

Table 3. Daily net return per steer above the control for the spring 
group fed distillers dried grains with solubles (DDGS) 

Value of gain1/kg, US dollars

Cost of DDGS/kg DM, US dollars

0.10 0.15 0.20 0.25 0.30

1.0 0.05 −0.01  −0.07  −0.13  −0.19 
1.2 0.08 0.02 −0.04  −0.10  −0.16 
1.4 0.12 0.06 0.00 −0.06  −0.12 
1.6 0.15 0.09 0.03 −0.03  −0.09 
1.8 0.19 0.13 0.07 0.01 −0.05 
2.0 0.22 0.16 0.10 0.04 −0.02 
2.2 0.25 0.19 0.13 0.07 0.01
2.4 0.29 0.23 0.17 0.11 0.05
2.6 0.32 0.26 0.20 0.14 0.08
2.8 0.36 0.30 0.24 0.18 0.12
3.0 0.39 0.33 0.27 0.21 0.15
1Average daily gain for the steers in the DDGS treatment was enhanced by 0.17 kg 
over the control treatment by supplementing the diet with 1.2 kg/d of DDGS.



above a control system, one in which 
labor and equipment were high (silage 
treatment) and the other in which 
the labor was low (DDGS treatment). 
In both cases, the net return above 
the control was positive. Therefore, 
either system would be beneficial to 
incorporate into a management plan 
if resources were available. However, 
because the silage treatment returned 
an additional US $0.10 per steer/d 
above the DDGS treatment for the 
spring group, and the DDGS treat-
ment returned US $0.21 per steer/d 
above the silage treatment for the fall 
group, perhaps a combination of the 
2 systems would be most desirable. 
After silage production in the spring 

was complete, supplementing the 
steers with DDGS could begin. If this 
were done, the round-bale silage could 
be stored for contingency purposes or 
fed to a newly received, subsequent 
group of calves. Alternatively, the 
round-bale silage could be fed during 
the summer months when available 
forage is limited, and then DDGS 
supplementation could begin after the 
stored silage has been fed.
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Table 4. Daily net return per steer above the control for the fall group 
fed distillers dried grains with solubles (DDGS) 

Value of gain1/kg, US dollars

Cost of DDGS/kg DM, US dollars

0.10 0.15 0.20 0.25 0.30

1.0 0.26 0.18 0.09 0.01 −0.08 
1.2 0.35 0.26 0.18 0.09 0.01
1.4 0.43 0.35 0.26 0.18 0.09
1.6 0.52 0.43 0.35 0.26 0.18
1.8 0.60 0.52 0.43 0.35 0.26
2.0 0.69 0.61 0.52 0.44 0.35
2.2 0.78 0.69 0.61 0.52 0.44
2.4 0.86 0.78 0.69 0.61 0.52
2.6 0.95 0.86 0.78 0.69 0.61
2.8 1.03 0.95 0.86 0.78 0.69
3.0 1.12 1.04 0.95 0.87 0.78
1Average daily gain for the steers in the DDGS treatment was enhanced by 0.43 kg 
over the control treatment by supplementing the diet with 1.7 kg/d of DDGS.




