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ABSTRACT:  Economic conditions demand that beef producers consider market impacts on growth path management strategy.  Our objective was to develop a model of beef cattle growing-finishing patterns that would allow economic evaluation for different market conditions.  In this study, patterns are defined as the amount of time post-weaning on three nutritional regimes--irrigated pasture, range, and feedlot.  Different market conditions include variable land rent, feed costs, and carcass grid prices.  Our previous dynamic growth and intake models allow for this evaluation with the addition of an economic submodel.  The economic routine compiles data from the intake and growth submodels and evaluates each daily for profit or loss.  This model is deterministic and data compiled applies to the average weaned steer calf within a group with initial body condition score of five and weight of 175 kg.  Because the model predicts body composition, animals were slaughtered at 33.5% body fat.  Initial results suggest that expenses are direct indicators of profit.  Comparison of pasture, range, and feedlot costs determined their relative effect upon total expenses.   Profit disturbances associated with pasture rent costs are minimal in this model application.   Varying rental costs from $5/animal unit month (AUM) to $32/AUM decreased profit associated with pasture by $54, but had little effect upon relative value of growing-finishing patterns.  Range cost alterations had a more significant effect upon relative profits.  An increase in rent from $5/AUM to $25/AUM decreased profits in the range-grown animals by $180.  Unexpectedly, feed costs had little effect upon the comparison of these three growth patterns.  The increased daily intake by animals that spent time on pasture or range decreased the variability of total intake.  The results of this investigation indicated that feedlot costs are stable throughout the growing-finishing patterns.  Therefore, profit adjustments, under these conditions, varied with range and pasture rent.   This model can be modified for various locations and feeding conditions for more extensive application.
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Introduction

In the beef production system the effects that each sector has on the others is often not evaluated.  Generally, each sector attempts to maximize profits at the expense of the entire beef industry.  The cow/calf producer profits by weaning the largest animal possible for the environmental conditions.  Backgrounders buy these animals and grow them to a weight that will maximize their profit.  Finally, the feedlot sector attempts to buy animals that create the best opportunity for high returns.  This segmentation has created competition amongst the sectors of the beef industry.  

The success of vertical integration within the pork and poultry industries has led to innovative ideas associated with creating a cooperative atmosphere amongst producers in the cow/calf, backgrounding, and feedlot sectors.  Management path strategy evaluation will provide a tool for cooperatives or vertically integrated beef companies to profit throughout the entire beef industry cycle.  

Two methods to evaluate the impact of a change in management path strategy include field studies and model applications.  Field studies are expensive and, without a sufficiently large sample size, may prove inconclusive.  Model applications greatly reduce the cost associated with these trials and eliminate the effects of variability amongst animals. The success of such a tool is dependent upon its ability to accurately predict the effects of a management strategy upon animal performance.  

Materials and Methods

The growth model employed in this study was that of Oltjen et al. (1986).  Intake may be predicted using an equation that best suits the feeding environment.  For the purpose of this study the NRC (1996) equation for DMI was employed.

Three management paths were chosen: calves, long calves, and yearlings.  Calves enter the feedlot directly post-weaning with an empty body fat of 9.0% and a shrunk body weight of 175 kg.  Long calves are put into an irrigated pasture for two months after weaning then into the feedlot for finishing.  Upon entering the feedlot, long calves have an empty body fat of 13.0% and a shrunk body weight of 254 kg.  Yearlings are pastured with the long calves for two months on irrigated land then put on native range for nine months before finishing.  Upon completion of the pasture and range regimen, these animals enter the feedlot with an empty body fat of 20.9% and a shrunk body weight of 365 kg.  

The economic subroutine considers both income and expenses.  It allows the producer that retains ownership to witness the economic returns that may be associated with feeding cattle in various situations.  It also predicts a breakeven price for those who purchase animals to feed.  

In this analysis expenses include pasture, range, and feedlot costs.  Rental rates of $0.733/head/day and $0.45/head/day were applied for irrigated pasture and range, respectively. Feedlot costs are established by multiplying the feed intake by $0.15/kg DM.  Feed DM NEm is 2.1 Mcal/kg, NEg is 1.43 Mcal/kg. Non-feed costs are not included, because they will be similar for all feeding patterns, and therefore will not affect comparisons.  

Animals are sold on a grid so that the economic implications associated with quality and yield grade may be evaluated.  Quality and yield grade are functions of body fat percent (Fox and Black, 1986).  The grid that was used in this study was for the week of February 26, 2001 (USDA Market News, 2001).  

Results and Discussion

Prior to application of this model one might expect wide variations of feedlot costs amongst the calves, long calves, and yearlings.  However, the model predicted very little variance in feedlot costs.  Feedlot costs of $279, $252, and $212 applied respectively to calves, long calves, and yearlings.  To analyze this uniformity one must first look at total feed consumption.  Total feed consumption in the feedlot varied only 356 kg between calves and yearlings.  Total feed consumed by calves to reach 33.5% empty body fat was 1,857 kg for calves, 1,801 kg for long calves, and 1,501 kg for yearlings.  Similar feed consumption occurred despite a 106 d difference in feedlot time between calves and yearlings. Average daily feedlot intake was 7.09, 7.54, and 9.62 kg/head/day for calves, long calves, and yearlings respectively.  

The nearly consistent feedlot costs caused expense to function primarily as a factor of range and pasture costs.  Therefore, changes in rental rates were much more significant in distinguishing profitability amongst management paths.  Expenses were highest  (Figure 1) for those animals that spent the most time in pasture and range conditions (yearlings, $339) and lowest for animals that spent no time on range or pasture (calves, $279). 

Varying rental costs from $5/animal unit month (AUM) to $32/AUM decreased profit associated with pasture by $54, but had little effect upon relative value of growing-finishing patterns.  Range cost alterations had a more significant effect upon relative profits.  An increase in rent from $5/AUM to $25/AUM decreased profits in the range-grown animals by $180.

Because animals were processed upon reaching 33.5% fat, final quality grade and yield grade were predetermined.  Deviations in final income are merely a function of processing weight (Figure 2).  As expected, the yearling cattle reached 33.5% empty body fat at a higher weight than both the calves and long calves.  

The long calves exceed the calves and yearlings when income minus feed costs is compared on a body weight basis.  This may be due to the low irrigated feed costs, where cattle gained 79 kg in 60 days for $44.

Both the income and expense associated with raising cattle increased with growing-finishing time.  Hence, the income minus feed costs did not vary greatly.  When fed to 33.5% empty body fat the difference between income and feed costs was rising in all three feeding patterns, probably due to the relatively high cattle value and low feed costs used in this analysis. 

Implications

The study described created an adequate tool for economic evaluation of management path strategy.  Pasture and range costs play a more significant role in distinguishing the value of different feeding patterns than do feedlot costs.  Feedlot costs vary less because of the inverse relationship between time in feedlot and average daily intake.  Evaluations of this type will ease the transfer from a competitive, segmented beef industry to a more vertically integrated, cooperative field.  
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Figure 1.  The effect of time on feed on total feed expense for steers entering the feedlot as calves, long calves, and yearlings.
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Figure 2.  The effect of time on feed on feedlot income for steers entering the feedlot as calves, long calves, and yearlings.
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Figure 3. The effect of time on feed on income - feed costs for steers entering the feedlot as calves, long calves, and yearlings.
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Figure 4.  The effect of BW on income - feed costs for steers entering the feedlot as calves, long calves, and yearlings.
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