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Economics of high-moisture cor
are highly dependent on the dis-
countatwhichitis purchasedtod
corn. Economics of steam-flake
corn are attractive at corn prices
common in Nebraska.

Summary

Finishing Cattle

value of dry-rolled corn, respectively. odology, cost and effectiveness in in-
Estimated costs of corn processing creasing value. Dry rolling, high mois-

($/ton) ranged from $1.44 to $1.60 ture and steam flaking are the most
for dry-rolled corn, $1.98 to $2.34 for common forms of corn processing in

high-moaisture corn, and $6.79 to $7.16 feedyards today. High moisture and
for steam-flaked corn. Economics of steam flaking are more costly than dry
high-moisture corn are dependent on rolling, but an increase in cattle perfor-

the discount at which it is purchased mance may offset these costs. Objec-
to dry corn. Economics of steam-flaked tives of this evaluation were to determine
corn are dependent on corn price, but economic return of high-moisture and

appear attractive at prices common steam-flaked corn relative to dry-rolled

in Nebraska. corn in diets for finishing cattle.

Introduction Procedure

The cattle feeding industry in the Performance
United States commonly processes corn

A finishing trial was conducted to to some degree before itis incorporated Ninety crossbred yearling steers
determine performance of steers fedinto aration and delivered to the animal. (612 Ib) were used in a completely
dry-rolled, high-moisture and steam- The goal of most processing methods israndomized design with a 3 x 5 factorial
flaked corn-based diets. High-moisture to increase starch availability of corn, treatment structure to evaluate effect of
corn and steam-flaked corn were deter- thereby increasing its value to the ani- corn processing on performance of
mined to have 100% and 108% the mal. Corn processing can vary in meth- (Continued on next page)
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finishing cattle. Steers were randomly Table 1. Composition of finishing diets (% of Initial costs of equipment are diffi-
assigned to one of three finishing diets DM). cult to estimate because they can be

(Table 1) which were based on dry- Diet? extremely variable depending on the type
rolled (DRC), high-moisture (HMC), or  ingredient DRC HMc srFc  ofsystemandavailable resources. Costs
steam-flaked corn (SFC). Within each reported in literature (Schake etal. 1981.
diet, steers were randomly assigned toﬁghr?ﬂiifﬁ?com 82.0 g0 _ Energy and economic evaluation of corn
one of five levels of urea (0, .5, 1.0, 1.5, Steam flaked cofn ~ — — 820 and sorghum processing. Texas Agri-
or 2.0% of dietary DM). Alfalfa hay 5.0 5.0 5.0 cultural Experiment Station, pp. 1-12)
Steers were individually fed using hcﬂgtlfsnss‘;ed hulls 35'(? 35'(? 35'(? were used for this evaluation; however,
Calan electronic gates. Steers werepry supplemert 5.0 5.0 5.0 readers should substitute costs which

offered their respective finishing diet aore = dry-rolled com, HMC = high-moisture 1OT€ accurately reflecF their own sitgg—
on day 1 at 1.8% of body weight (DM corn, SFC = steam-flaked corn. tion. In the report mentioned above, ini-
basis). Feed offered then was increased’High-YQOisture \{VﬁZ f0|||<ed at féafvestzégg StOf_e?in tial equipment costs ($/head feedyard
.51b per day (DM basis) until steers were g%ezg%c;’;ﬁﬁeeprg?eiﬁra"’t‘r;im‘gff o ®capacity) associated with DRC, HMC,
ad libitum (apprOXImater 21 days). cSteam-flaked corn was processed to 29 Ib/busheland SFC for 5,000 and 20,000 head
Steers were weighed initially on three flake weight ata commercial feedyard facility and feedyards were estimated (Table 2). No
consecutive days after being limit-fed at Qﬁﬁﬁg:ﬁ;ﬁ;&iﬂ;‘fgg'&t fonng‘fr?';'{n?rﬁ?i’m o attempt was made to update these costs
2.0% of body weight for five days in 7% ca, .28% P, .6% K, and .15% S (DM basis). for inflation because we were unsure
order to minimize differences in gut fill. Al diets contained 27 g/ton Rumensin and 10 g/ how much costs on a $/head basis have
Steers were implanted with Synovex C ©" Tv1an (DM basis). changed. For this discussion, equipment
onday 1, reimplanted with Synovex Plus was depreciated over a 10-year period,
onday 67, and fed for a total of 167 days. processing in the performance data.  assuming no salvage value, and interest
Final weights were calculated using hot  Costs of processindhere are four (10%)was charged on the average value
carcass weights adjusted to a commonprimary costs associated with corn of the investment.
dress (63%). Data were analyzed usingprocessing: initial costs of equipment,  Energy costs of corn processing are
Mixed procedure of SAS. Least square electricity, natural gas and diesel fuel. primarily composed of electricity, natu-
means were separated using the LeasAvailable literature was reviewed to ral gas and diesel fuel usage (Table 2).

Significance Difference method. estimate these costs. Electrical usage was assumed to be
Economics .
Table 2. Costs of corn processing for 5,000 and 20,000 head feedyards.
Economics of corn processing are Processing Methdd
dependent on both value change in corn DRC HMC SFC

as well as cost of processing. Informa- |
tion regarding both of these factors is
discussed below. It is important to note

5,000 20,000 5,000 20,000 5,000 20,000

Equipment costs

: MO nitial investment, $/he 17.07 1315  33.39 2468 31.92 22.74
that many assumptions are made in this Initial investment, $ 85,350 263,000 166,950 493,600 159,600 454,800
economic evaluation. Although assump- Annual depreciation,% 8,535 26,300 16,695 49,360 15,960 45,480
. . . . Annual interest, $ 4,268 13,150 8,348 24,680 7,980 22,740
tions are believed accurate given avail- - 0 o) cosis & 12,803 39,450 25043 74,040 23,940 68,220
able information, readers are encouraged  Annual corn usage, tbn 18,250 73,000 18,250 73,000 18,250 73,000
to substitute values that more accurately Equipment costs, $/t6n 20 54 137 1ol 131 oa

reflect their own situation.

Value of processingThe best indi-  Enerdy costs

Electricity, kwh/ton 17.9 17.9 17.9 17.9 17.9 17.9
cator of value change due to corn pro-  Natural gas, mcffton _ _ _ _ 11 1.1
cessing is cattle performance. For this  Diesel, gal/ton — — .05 .05 — —
discussion, it will be assumed that a  Electricity, $/to? 90 90 90 90 90 90
change in feed conversion is directly ~ Natural gas, $/tdh — — — — 4.95 4.95
related to a change in value of corn. Diesel $/toh - - 07 07 — —
Therefore, if feed/gain is improved by  Energy costs, $/ton 90 .90 .97 .97 585 5.85
10% by a processing method, the cornTotal processing costs, $fion 1.60 1.44 2.34 1.98 7.16 6.79

o .
ha§ 19 %6 more value. This approgch hasaDRC = dry-rolled corn, HMC = high-moisture corn, SFC = steam-flaked corn.
limitations, but seems conservative andbsource: 1981 Texas Agricultural Experiment Station, pp. 1-12.

straightforward. This approach is con- “Assumes 10-year depreciation period and no salvage value.

: dAssumes 10% interest rate on average investment.

Se_rvatlve because Cpl’ﬂ does not Co_m'eAnnual costs = annual depreciation + annual interest.

prise 100% of the diet. All changes in fassumes 100% capacity and 20 Ib/day corn intake (15% moisture basis).

value in this discussion are relative to °Equipment costs = annual equipment costs divided by annual corn usage.
- . PElectricity = $.05/kwh, natural gas = $4.50/mcf, diesel = $1.31/gal.

DRC because it is the SlmpleSt form of iTotal processing costs = equipment costs + energy costs.
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Table 3. Performance of finishing cattle fed dry-rolled, high-moisture, or steam-flaked corn. of Animal Science, 55:868-879).

Processing Methdd Based on results from the finishing
trial and calculations described above,

DRC HMC SFC
5 tor imtake. b/d S L 0.3 HMC has 100% the value of DRC,
ry matter intake, Ib/day ) . . 0
Average daily gain, Ib 361 355 3 60 whereas SFC hgs 108% the value of
Feed/gain 6.13 6.10° 5.6% DRC. Therefore, if DRC costs $2.00/bu,
Feed/gain, % of DRC — 100 108 then HMC also is worth $2.00/bu,
3DRC = dry-rolled corn diet, HMC = high-moisture corn diet, SFC = steam-flaked corn diet. whereas SFC is worth $2.16/bu. It is
beMeans in same row with unlike superscripts differ (P < .001). important to note that these values are all

on an equal DM basis. In addition, these
values do not account for factors such as:
15.00 buying high-moisture corn at a discount
compared to dry corn, differences in
shrink among the processing types and
10.00 —— differencesininterest on purchased corn.
y = 0.08x - 5.4326 / High-moisture corn has 100% the
5.00 — value of DRC (equal DM basis). Given
/ costassumptions described above, HMC
// would resultin a $.74/ton lossin a 5,000
0.00 o hd feedyard comparedto DRC. Whereas
/ in a 20,000 hd feedyard, HMC would
-5.00 resultin $.54/tonloss comparedto DRC.
0 25 50 75 100 125 150 175 200 These values are all on an equal DM
Commodity Corn Price ($/ton) basis and assume the same commodity
corn price. Therefore, purchase of HMC
would need to be discounted by these

Return Above DRC ($/ton)

Figure 1. Economic return of steam-flaked corn above dry-rolled corn (DRC) for a 5,000 head

feedyard. o
amounts, plus costs of any additional
shrink and interest which may occur, in
order to break even with DRC. There are

similaramong processing methods (17.9 Results several ways in which feedyards dis-
kwh/ton) and priced at $.05/kwh. Natu- count purchase price of HMC. One way

ral gas usage for steam flaking was as- Results from the finishing trial are might be a $.02/bu discount per point of
sumedto be 1.1 mcf/ton of corn processedshown in Table 3. Corn processing moisture above 15%. Therefore, if a
and priced at $4.50/mcf which reflects method x urea level interactions were feedyard purchases corn at 28% mois-
current costs in Nebraska. Diesel fuel detected for DM intake (P < .05) and ture, commodity price would be dis-
usage of .05 gal/ton of corn processedADG (P < .05), but not for feed/gain counted by $.26/bu. At the 10-year
was assumed for high-moisture corn for (P > .10). Because feed/gain is the average Nebraska commodity corn price
packing in a bunker silo and use of a measurement of interest for this evalu- ($2.48/bu), HMC would be purchased at
front-end loader while feeding. Diesel ation, only main effects of corn pro- $2.22/bu (15% moisture basis). This
fuel was priced at $1.31/gal, which was cessing are shown in Table 4. Steers fedvould resultin $8.55/ton return for HMC
the 12-month average price in NebraskaSFC consumed approximately 7.3% lessabove DRC in a 5,000-head feedyard.
for 1999. Total estimated processing DM (P < .01) than steers fed DRC and Again, this value does not account for
costs for DRC, HMC, and SFC in 5,000 HMC diets. Daily gains were similar any additional shrink or interest which
and 20,000 head feedyards are shown in(P > .50) for all diets. As a result, steers may occur with HMC.
Table 2. consuming the SFC diet were 8% more  Steam-flaked corn has 108% the value
High-moisture corn and SFC were efficient (P <.001) than steers consum-of DRC (equal DM basis). Figure 1
analyzed by their return above DRC, ing DRC or HMC diets. shows economic return above dry roll-
because DRC was the simplest form of Results from the performance trial ing for SFC in a 5,000-head feedyard at
processing in performance data. Returnare in close agreement with those various price levels for commodity corn.
of either HMC or SFC above DRC was reported in literature. A recent review of Regression equation (y=mx-b)is given
calculated by the equation: Return of grain processing summarized perfor- so that actual return above dry rolling
processing above DRC ($/ton) = [((corn mance from 353 research trials in which can be calculated atany corn price, where:
price, $/ton) + (cost of dry rolling, DRC, HMC, and/or SFC were fed. In y =return above dry rolling ($/ton), m =
$/ton)) x (% improvement in feed/ this report, feed/gain was similar for slope of line, x = commaodity corn price
gain)] - [(corn price, $/ton) + (cost of steers consuming DRC and HMC, ($/ton), b = intercept). The regression
respective processing, $/ton)]. whereas steers consuming SFC werdine fora20,000-head feedyard (y =.08x
about 11% more efficient (1997 Journal (Continued on next page)
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- 5.2293) was not displayed becaus
was not visually distinguishable frol
the 5,000-head feedyard line. Corn pr
atwhich SFC breaks evenwith DRC ¢
be determined by setting y equal to z
and solving for x. For a 5,000-he:
feedyard, corn price would need to be
least $67.91/ton ($1.90/bu) in order 1
SFC to break even with DRC. For
20,000-head feedyard, corn price wot
need to be atleast $65.37/ton ($1.83/
for SFC to break even with DRC. At 11
year average commodity corn price 1
Nebraska ($2.48/bu; $88.57/ton), Si
would return $30,167 per year abo
DRC ($1.65/ton on 18,250 ton/year) ir
5,000-head feedyard. In a 20,000-he
feedyard, SFC would return $135,5
per year above DRC ($1.86/ton 1
73,000 ton/year). These calculatio
assume 100% capacity, 20 Ib/day c«
intake (15% moisture basis) and do 1
account for differences in shrink, moi
ture appreciation, or labor between DF
and SFC.

Economics of HMC are greatl
dependent on the magnitude of d
count atwhich itis purchased compat
to dry corn. Clearly, the largest cc
associated with HMC is the initie
investment in a concrete bunker. Hig
moisture corn can be economica
attractive to a feedyard if the discount
which it is purchased is greater th
additional processing costs, shrink a
interest above DRC. This probab
varies somewhat from feedyard
feedyard. Economics of SFC appeat
be more clearly defined given assurn
tions made in this report. Economics
SFC are highly dependent on commt
ity corn price, but appear to breakever
a corn price well below the 10-ye
average, even in a relatively smi
5,000-head feedyard.

1Rob Cooper, research technician; Te
Klopfenstein, professor; Todd Milton, assiste
professor, Animal Science, Lincoln; Dick Clar
professor, West Central Research and Exten:
Center, North Platte.
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