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ABSTRACT: Crossbred cows and heifers were bred by natural service during 32-d breeding seasons that included estrous synchronization to calve (n = 575) in February (F), April (A), or June (J) to determine effects of season of calving (SOC) on cow and calf performance. Cows and replacement heifers were rebred (n = 781) so as to have the same SOC the next year. Calves were weaned (early and late) at 6 or 8 mo for February and April calves and at 4 or 6 mo for June calves. Data were collected from all calves and cows within each SOC at both weanings. There were small but significant (P < .05) effects of SOC on birth weight of calves (36.7, 35.6, and 37.8 kg for F, A, and J, respectively), and there were no significant effects (P > .05) on rebreeding pregnancy rates (86.3, 85.2, and 87.1% for F, A, and J, respectively). Calf weight at a standard age (190 d) was decreased (P < .05) as SOC became later (226, 214, and 191 kg for F, A, and J, respectively), and for June calves at 190 d, late weaned calves were heavier (P < .05) than early weaned (196 vs 186 kg). Calf gains from 1st to 2nd weaning decreased (P < .05) as SOC became later (45, 41, and 30 kg for F, A, and J, respectively). June calves that were late weaned gained more (P < .05) than early weaned (33 vs 26 kg). Cow weight change from 1st to 2nd weaning decreased (P < .05) as SOC became later and with late weaning (early weaned; 38.7, 14.7, and 9.9 kg vs late weaned; 10.7, -5.5, and -15.7 kg both F, A, and J, respectively). Change in cow body condition score from 1st to 2nd weaning was mainly affected by weaning age of the calf with late weaned cows having a greater (P < .05) loss in condition than early weaned cows for each SOC (early weaned; -.04, -.03, and -.30 vs late weaned; -.54, -.51, and -.64 both F, A, and J, respectively). Conclusions are that SOC does not affect rebreeding, but it does have dramatic effects on age constant weight and weight gains of calves. Age of calf at weaning has effects on weight and condition score changes of cows but little effect on calves.
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Introduction
Decisions to optimize economic outcomes in cow/calf beef production systems are complicated because of the hundreds of variables that affect the economic and biological outcomes of the system. Also, these variables change dramatically over time (mainly seasonal and annual but at times the changes can be daily) and the optimal integration of decisions is almost always regional and even site specific due to unique aspects of regional ecosystems and individual ranches or production systems. Two of the most basic decisions that a cow/calf producer must deal with are 1) when should cows be bred and 2) when should the calves be weaned so that calving and weaning occur at the optimal times during the year. Research in other regions of the U. S. have shown season of calving (SOC) effects on amount and costs of inputs as well as effects on production such as calf weaning weights and rebreeding percentages (Bellido et al., 1981; Bagley et al., 1987; Clark et al., 1999), and we (Short et al., 1996) have shown effects of age at weaning on cow/calf performance. This experiment is being conducted to better understand the economic and biological variables associated with SOC and weaning age in a Northern Great Plains environment. The data reported here include only animal performance traits measured from calving to weaning from the first year of a three-year study.


Materials and Methods
A herd of crossbred cows that were mainly crosses of Red Angus, Tarentaise, and Charolais, but also included some Hereford, Angus, Limousin, Piedmontese, and Simmental, were randomly assigned to one of three SOC (February, April, or June) and one of two weaning ages (early and late) within each SOC. A summary of the design is shown in Table 1.

The April calving group was included to represent the normal calving season for this area, the February group was included to increase fall calf weights as is done currently in some systems, and the June calving group was included as an attempt to more closely align peak nutrient requirements of the cow with that available from grazed forage to decrease inputs from harvested forages and other feeds. In this region, range forage is highest in quality and quantity in June and is lowest in January to March. Nutrient requirements of cows are greatest about 30 d after calving and then decrease to the lowest point after weaning. The result of these two seasonal fluctuations is that the earlier that peak lactation occurs before June, the more out of synchrony nutrient requirements of the cow are with available range forage.

Table 1. Experimental design

	
	Season of calving

	Item
	Feb.
	April
	June

	Number calved
	180
	194
	201

	Number bred
	258
	257
	266

	Breeding season
	
	
	

	   Begin
	April 20
	June 15
	Aug. 10

	   End
	May 22
	July 17
	Sep. 11

	Calving season
	
	
	

	   Begin
	Jan. 28
	Mar. 25
	May 20

	   End
	Feb. 28
	April 26
	June 22

	Weaning date (calf age)
	
	
	

	   Early
	Aug.

(6 mo)
	Oct.

(6 mo)
	Oct.

(4 mo)

	   Late
	Oct.

(8 mo)
	Dec.

(8 mo)
	Dec.

(6 mo)


Breeding was by natural service using the same battery of bulls (20 to 25 each year) in all three seasons. Bulls were in each herd for a total of 32 d, and Lutalyse® was injected 7 d after turning the bulls in to synchronize estrus and shorten the breeding season. All cows and heifers within each SOC were bred in one pasture. Each SOC herd was run completely independent (primarily on native or improved rangeland), and management decisions were made separately for each herd based on input needs for that herd. For example, the winter and spring calving herds were calved in lots and were moved to pasture after calving as forage became available, whereas the summer calving herd was calved on rangeland and were moved from one pasture to another as they calved. Winter supplementation strategy was tailored to the needs of individual herds.

Early weaned steers were put in feedlots on a growing diet while early weaned heifers were held in feedlots for 10 to 25 d on a growing diet to adjust to weaning, and then half were turned out on improved, irrigated pastures and half were left in the feedlot on a growing diet. Early weaned calves were reweighed on approximately the same day as late weaning so that both early and late weaned calves had comparable weights taken at both weanings. Calf weights were adjusted to a constant date (October 19) or to constant ages (140, 190, or 250 d) using weight gain from birth to weaning to make the adjustments. Cow data were also collected at both weanings but were not adjusted.


Results
Results are summarized in Table 2.

There were small but significant (P < .05) effects of SOC on birth weight of calves, but these effects did not have any consistent pattern as SOC changed from early to late. Weaning weight of calves on a constant date was decreased (P < .05) as SOC became later. This decrease was partially caused by differences in chronological age, but also involved was the effect of SOC on calf age-constant weights and calf gains. As SOC became later, age-constant weights decreased (P < .05) which was caused by a reduction in calf gains from birth to weaning. Calf gains from 1st to 2nd weaning (Weaning 2 - Weaning 1) also decreased (P < .05) as SOC became later with the largest decrease being in the June calvers.

Age at weaning had little effect on calf performance. The only significant effects observed were that, in the June SOC, late weaned calves were heavier (P < .05) at 190 d and gained (P < .05) more from 1st to 2nd weaning than early-weaned calves.

Initial cow weight (Wean 1) was not affected by SOC, but initial body condition score (CS) decreased (P < .05) as SOC became later. Cow weight change from 1st to 2nd weaning was less (P < .05) as SOC became later and with late weaning. Cows lost CS from 1st to 2nd weaning. This decrease in CS was not affected by SOC, but it was more severe in late weaned than early weaned cows (P < .05).

Rebreeding pregnancy rates were not affected by SOC.


Discussion
Calf performance was decreased as calving occurred later as has been reported by Clark et al. (1999); however, Bellido et al. (1981) and Bagley et al. (1987) in much different environments did not observe this effect. In a summary of both published and nonpublished data, Sprott (2000) found that calf performance as affected by season of birth was quite variable. In environments where calf performance is decreased by later calving, this decrease will need to be offset by decreased costs to make that alternative profitable. It is possible that later calving in these environments may decrease calf performance because of lower forage quantity/quality during times when a higher percentage of a calf’s diet comes from forage. Matching seasonal forage resources to requirements of cows may decrease calf performance. Effects of SOC on cow performance does not affect reproduction because rebreeding pregnancy rates were not adversely affected in the late calving groups as has been reported in hotter and more humid climates (Sprott, 2000).

Table 2. Effects of season of calving and calf weaning age on cow and calf traits (mean ± S.E.) measured from birth to weaning

	Trait
	Date, age (d), or weaninga
	Wean groupa
	Season of calving

	
	
	
	Feb.
	April
	June

	Birth wt., kg
	--
	--
	36.7±.42b,d
	35.6±.40b
	37.8±.50d

	
	
	
	
	
	

	Calf wean wt, kg
	Oct. 19
	–
	272±2.1a
	225±1.9b
	162±2.4c

	
	140
	Early
	–
	–
	160±3.0

	
	
	Late
	–
	–
	163±3.1

	
	190
	Early
	228±2.5b
	214±2.4c
	186±3.5e

	
	
	Late
	224±2.6b
	215±2.4c
	196±3.6d

	
	250
	Early
	273±3.0b
	254±2.8c
	–

	
	
	Late
	268±3.1b
	258±2.8c
	–

	
	
	
	
	
	

	Calf gain, kg
	Wean 2 - Wean 1
	Early
	45±1.1b
	40±1.1c
	26±1.3e

	
	
	Late
	44±1.1b
	42±1.1b,c
	33±1.4d

	
	
	
	
	
	

	Cow wt, kg
	Wean 1
	Early
	519±6.7
	512±6.3
	498±7.9

	
	
	Late
	516±6.8
	514±6.3
	510±7.9

	
	
	
	
	
	

	Cow wt change, kg
	Wean 2 - Wean 1
	Early
	38.7±2.9b
	14.7±2.8c
	9.9±3.7c

	
	
	Late
	10.7±2.7c
	-5.5±2.5d
	-15.7±3.2e

	
	
	
	
	
	

	Cow CS
	Wean 1
	Early
	5.4±.09b
	5.1±.08c
	4.8±.10d

	
	
	Late
	5.4±.09b
	5.1±.08c
	5.0±.10c,d

	
	
	
	
	
	

	CS change
	Wean 2 - Wean 1
	Early
	-.04±.09b
	-.03±.09b
	-.30±.12b,c

	
	
	Late
	-.54±.09c,d
	-.51±.08c,d
	-.64±.10d

	
	
	
	
	
	

	Preg., %
	–
	–
	86.3±2.4
	85.2±2.3
	87.1±2.7


aWean 1 and early weaning were in August for February calvers and in October for April and June calvers and Wean 2 and late weaning were in October for February calvers and December for April and June calvers.
b,c,d,eMeans with different superscripts within trait and age are different (P < .05).




Implications
Selection of the optimal times to calve and wean are important decisions for cow/calf producers. The production data reported here will be useful to producers in this decision process. As calving occurred earlier in the year, pregnancy rates were not affected, but weaning weights on a given date increased because calves were older and gained faster. This increase in productivity may be offset by increased production costs. Weaning age affected cow traits more than calf traits.
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