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ABSTRACT:  Two bio-economic computer models were used to evaluate alternate calving seasons in combination with different calf marketing strategies for their effects on profitability.  The Montana State University model of beef cattle production was used to simulate performance of a cow-calf enterprise under range conditions representative of the Northern Great Plains.  The model developed at the U.S. Meat Animal Research Center was used to simulate post-weaning performance.  The simulated ranch utilized a rotational breeding system based on Hereford and Angus, and had a fixed forage base (4,300 AUM native range, 520 t grass hay, 182 t alfalfa hay).  Calving seasons studied were spring (SP, beginning March 15), summer (SU, May 15), and fall (FA, August 15).  Weaning dates were October 31, December 15, and February 1, for SP, SU, and FA.  Herd size for the fixed resource was 515, 518, 610 cows for SP, SU and FA.  Heifer calves not retained as replacements were sold at weaning.  Marketing strategies for steers included: a) sale at weaning, b) sale after backgrounding at 1.13 kg/d to 363 kg in a custom lot, and c) sale after backgrounding to 363 kg, then fed at 1.59 kg/d to 544 kg in a custom lot.  Input prices were from 1996.  Quarterly cattle prices were representative of the peak of the 1990’s cattle cycle adjusted for inflation (1996 basis).  Profit was measured as ranch gross margin (RGM, gross ranch returns minus variable costs).  When steers were sold at weaning RGM was $175,568, $161,929, and $131,292 for SP, SU, and FA.  Cumulative gross margin (CGM, RGM plus profit or loss from retained ownership) was used to compare alternate marketing scenarios.  After backgrounding, CGM was $183,221, $176,213, and $162,048; while after finishing CGM were $203,588, $181,597, and $182,829, for SP, SU, and FA, respectively.  System rankings reflect differences in herd size, cow feed costs, calf weaning weight, and seasonal market prices.
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Introduction


Beef producers are under pressure to reduce production costs and still deliver a consistent high-quality product (May et al., 1999).  Profitability of beef production depends on quantity of beef produced, prices received, and production costs (Adams et al., 1996).  Producers generally have more control over the quantity of beef produced and costs generated rather than prices received.  

Seasonal changes in forage production and quality occur due to climatic factors, principally precipitation and plant phenology. Efficiency of livestock production could improve if livestock management were coordinated to the changes that occur in the forage quality (Vavra and Raleigh, 1976).  This concept applies to adjusting the date of calving and to synchronize with the growth of pasture and range.  

Historically, late winter or early spring calving was adopted to increase revenue by marketing a heavier calf at fall weaning.  Recently, some producers have switched to a summer calving season to better match cow nutrient requirements and forage nutrient availability (May et al., 1999).  Additionally, fall calving is said to have economic advantages as calves can be sold at non-traditional times of the year and stocking rate flexibility allows producers to run more cows to utilize range resources (Kreft et al., 1999). 

Upon weaning cow-calf producers have several marketing options.  Retaining ownership of weaned calves to heavier weights or to slaughter may increase profits.  Also, exploiting seasonal price trends when selling calves may prove profitable.  


The objectives of this project were to evaluate alternate calving seasons and different calf marketing strategies for their effects on profitability.

Materials and Methods


Two computer models were used to address the objectives of this study.  The Montana State University (MSU) bioeconomic beef production model developed by Tess and Kolstad (2000) was designed to simulate entire production systems, including animals of many ages and physiological states over long periods of time.  The bioeconomic model developed at the U.S. Meat Animal Research Center (MARC) was developed to predict input utilization and daily changes of groups of feeder cattle grown under a variety of postweaning production systems (Williams and Bennett, 1995).   


The MSU model was parameterized to represent a hypothetical ranch in the Northern Great Plains utilizing traditional spring calving and to mimic management practices for these cow-calf operations.  A Hereford-Angus (HA) rotational breeding system was utilized.  Average breeding season was 60 d, with heifers being exposed 10 days earlier than mature cows.    A three percent calf death loss was assumed.  

All cattle grazed native range from May 1 to January 1 and were supplemented as needed thereafter.  Management groups were assigned by age with feeding and management decisions specified for each group.  Quality parameters for hays fed and domestic pastures grazed for the experiment were assumed to be representative of the Northern Great Plains region (Julien, 1997).  Simulated diet amounts were based on reasonable practice and calibrated for the performance of the HA dams.  Supplements fed, hay production, and range inputs included annual amount and chemical composition.    

Calving seasons simulated by the MSU model (Table 1) included spring calving to begin March 15 with calves weaned October 31, summer calving began May 15, weaning December 31, and fall calving began August 15, weaning February 1.  Spring and summer born calves were weaned between seven and seven and a half months of age and fall born calves were weaned between five and five and a half months of age, as per industry representation.  
Annual animal unit months (AUM) of range forage required by the mean (spring calving) herd was determined by the simulation model and fixed at that level for all cow calf systems.  The model estimated herd size under this constrained resource base and allowed for increased cow numbers on range if effective stocking rate was reduced and decreased numbers if stocking rate was insufficient.  Thirty replications for each calving season were performed.  


In order to offer representative profit or loss scenarios, economic inputs to each simulation model utilized the 1990’s cattle cycle peak quarterly prices.  Prices were adjusted for inflation using the 1996 gross national product price deflator.  Sale of cattle was based upon various retained ownership options.  Heifers not retained as replacements and cull cows were sold at weaning and were not considered in the retained ownership strategies.  Option 1 consisted of selling calves immediately after weaning.  Option 2 retained calves through a backgrounding phase and were sold when steers weighed 363 kg.  Option 3 retained calves from the previous phase through finishing and sold them when steers averaged 544 kg.  

The MARC model was parameterized to simulate postweaning systems.  Ending conditions were based on days calves would have spent in representative backgrounding and feedloting phases.  The rations were balanced to establish representative rations for calves placed in backgrounding and feedlot phases, as per grower/finisher practices in Nebraska.  Diet values for each growth period were calculated and input into the model.  Refer to Table 2 for detailed explanations of retained ownership strategies.   

Simulated results reported here include; number of cows exposed (a measure of herd size),  weaning weight per cow exposed, feed cost, number of calves, and average weaning weights of steers and heifers from each calving season.  Ranch gross margin (RGM), was defined as gross income less variable costs.   Variable costs included purchased feed, health expenses, property taxes, bull expenses, marketing, labor, and interest.  Cumulative gross margin (CGM) was defined as the increase in RGM through the addition of successive retained ownership options.  Retained ownership costs included the variable costs listed above, plus the opportunity cost of investment.

Results and Discussion

Refer to Table 2 for calving season parameters and various output variables for each calving season.  

Feed cost is one of the most important variables that influences profit in a production system.  Movement of calving season from traditional spring months to summer and fall months is promoted based on the fact that cows are in an earlier stage of pregnancy during cold winter months.  Winter nutritional requirements are lower and cows can better afford to lose body condition than those bred to calve at earlier dates.  

For each subsequent calving season extra alfalfa and grass hay not used by cattle was sold or purchased as needed.  Purchased feed cost was higher for SU and FA as compared to SP.  When compared to SP, SU feed costs increased 40% and FA increased 80%.  However, FA feed costs also significantly increased 63% when compared to SU.  This is due in part to the constraints of the model to maintain an appropriate body condition for breeding.  In addition, calves were held on cows longer than is typical through the winter, due non-traditional weaning dates. Thus, demanding more nutrients that resulted in increased amounts of feed fed to maintain the cowherd at these times.  

Previous research suggests the amount of purchased feed required to sustain a cowherd is highly correlated with dates of calving and weaning.  Late calving cows are expected to survive winters on minimal hay or purchased feed.  Goals are necessary to ensure cows meet protein and energy requirements from standing crop forages during an average winter.  Late calving will not reduce feeding costs unless a sufficient quantity of standing forage is available for winter grazing (May et al., 1999), which was not the case with this study.  

When calves were sold at weaning spring calving RGM was eight percent and 25% higher compared to SU and FA.  As compared to FA, SU RGM was 19% higher.  Results indicate total weight weaned and feed costs have more impact on RGM than total number of calves weaned.  Lighter fall born calves received a higher market price due in part to seasonal price trends.  They also received higher prices due to the price slide associated with lighter weight.  

Seasonal variation and price trends can affect profit potential.  For example, increased supply of weaned calves during the fall is generally accompanied by lower prices.  Alternatively, later born calves weaned and sold in spring may receive a higher price related to decreased supply.  This project utilized weekly price data averaged to quarterly prices.  Spring and summer calves were sold in the fourth quarter, which corresponds to the traditional supply increase.  However fall calves were sold in the first quarter when supply is down.  Profit from sale of calves could ultimately show more variation if monthly prices had been utilized rather than quarterly adjustments.  

Cumulative gross margin increased for each calving season when retained ownership options were applied.  Therefore, with peak cattle prices being used, profit was recorded for each specified calving season.  Spring calving maintained the largest CGM throughout the addition of various retained ownership options increasing CGM by four and 14%.  The effect of seasonal price trends on profit can be further applied to fed cattle.  After the backgrounding phase spring calves were sold in the middle of the first quarter, summer calves were sold at the beginning of the second quarter, and fall calves at the beginning of the third quarter.  Cumulative gross margin increased for all calves.  Typical seasonal price highs have been recorded for yearling calves starting in the third quarter.  This corresponds to the ability of fall calves to increase CGM by 19% as compared to the four percent increase in CGM for spring calves.  After retaining calves through a feedlot phase spring calves were slaughtered in the second quarter and summer calves in the third quarter.  Typically fed cattle prices are lowest from late June through September, corresponding to large supplies.  Cumulative gross margin increased 10 % for spring and three percent for summer calves retained through the feedlot.  Fall calves were slaughtered in the fourth quarter when cattle generally command higher prices.  This is shown to be true shown by the subsequent 29% increase in CGM.  

When examined over a period of years, retained ownership of feeder calves has been shown to consistently improve profitability of cow/calf operations through either an increase in net returns per cow or through minimizing losses in some areas (Wagner et al., 1992).  This concept is consistent with our results.  Although, profit gained from retained ownership strategies is still a product of management and feed price when cattle are fed in a custom feedlot.  Average daily gain is important as it relates to days on feed.  Fewer days on feed also correspond to lower yardage, interest and feed costs.  May et al. (1999) suggests studying the weaning and marketing implications when it comes to later calving seasons.  Late calving may require an evaluation of existing weaning and marketing strategies because of smaller weaning weights.  

Further areas of study will include additional marketing alternatives and the effect of the cattle cycle in analyzing potential ranch profitability.  

Implications


For cow-calf producers in the Northern Great Plains, spring calving is expected to be more profitable than calving in early summer or early fall.  When evaluated at the peak of the cattle cycle and subject to feed prices, retained ownership of steer calves through backgrounding and feedlot phases should be profitable for each calving season.  Differences in profit between retained ownership strategies associated with seasonal markets do not appear to be large enough to warrant changing from spring to summer or fall calving.  Further research is needed to compare systems at different stages of the cattle cycle.  
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Table 1.  Characteristics of production scenarios

	
	Spring Calving
	Summer Calving
	Fall Calving

	Start breeding
	June 5
	August 5
	November 5

	Start Calving
	March 15
	May 15
	August 15

	Weaning
	October 31
	December 15
	February 1


Table 2.  Results of alternative calving options and profit/loss incurred from subsequent retained ownership options

	
	Spring Calving
	Summer Calving
	Fall Calving

	Number of Cows
	515
	518
	610

	

	Option 1 – Weaning – Sell

	
	Steers
	Heifers
	Steers
	Heifers
	Steers
	Heifers

	Number of Calves Sold
	209
	127
	215
	143
	254
	160

	Weaning Wt - kg
	246
	226
	232
	212
	173
	160

	WWCE - kg
	198
	193
	144

	CWCE
	82%
	86%
	85%

	Feed Cost
	$8,992
	$15,095
	$41,136

	Ranch Gross Margin
	$175,568
	$161,929
	$131,292

	

	Option 2 – Weaning – Backgrounding

	
	Steers
	Steers
	Steers

	ADG – kg
	1.13
	1.13
	1.13

	Days on Feed
	103
	115
	168

	Target Weight - kg
	363
	363
	363

	Cumulative Gross Margin
	$183,221
	$176,213
	$162,048

	

	Option 3 – Weaning – Backgrounding – Feedlot

	
	Steers
	Steers
	Steers

	ADG - kg
	1.59
	1.59
	1.59

	Days on Feed
	113
	112
	115

	Target Weight - kg
	544
	544
	544

	Cumulative Gross Margin
	$203,588
	$181,597
	$182,829


Number of Cows – number of cows exposed, including replacements

WWCE – weaning weight per cow exposed

CWCE – calves weaned per cow exposed

