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INFLUENCE OF FAT-SUPPLEMENTATION ON BEEF COW REPRODUCTION AND CALF PERFORMANCE

B. M. Alexander1, D. L. Hixon1, B. W. Hess1, B. L. Garrett1, J. D. Bottger1, D. D. Simms2, and G. E. Moss1.  1University of Wyoming, Laramie, 82071 and 2Consolidated Nutrition, Omaha, NE.

ABSTRACT: Effects of fat supplementation on cow reproduction and calf performance were evaluated using Angus x Gelbvieh cows.  High Fat Range Supplement (HFRS) and HFRS-SPH (same product as HFRS except differing fat source; Consolidated Nutrition, Omaha, NE) were compared to an isocaloric, isonitrogenous corn-soybean (CON) supplement. In Exp. 1, primiparous cows were individually fed (CON, n = 12; HFRS, n = 12; HFS n = 10) for approximately 56 d prepartum.  Heifer body condition score (BCS; 1 = emaciated, 9 = obese) did not differ (P = 0.78) among groups and averaged 5.3 ( .02 and 4.7 ( .05 pre- and postpartum, respectively.  Milk production and samples for analysis of fat, protein, somatic cells and milk solids were collected at d 30, 60 and 90 postpartum. Milk production was greater (P < 0.01) in HFRS than CON supplemented cows, while somatic cell counts were greater (P < 0.01) in CON than HFRS or HFRS-SPH supplemented primiparous cows.  However, calf body temperature, vigor at birth, birth weight, and weight gain did not differ (P > 0.1).  Serum concentrations of IGF-I before and during the postpartum interval were not (P = 0.32) influenced by diet.  Neither number of cows cycling by 90 d postpartum (P = 0.15) or length of the postpartum interval differed (P = 0.25) among groups. In Exp. 2, multiparous cows were randomly assigned to one of four isocaloric, isonitrogenous supplements: CON (n = 49), fed 56 d pre- to 56 d postpartum; HFRS fed 56 d pre- and CON fed 56 d postpartum (n = 47); HFRS-SPH fed 56 d pre- and CON fed postpartum (n = 49); or CON fed pre- and HFRS-SPH fed 56 d postpartum (n = 49).  At parturition, cows fed the CON supplement were in better BCS (5.8 ( .1; P < 0.001) than cows fed either commercial supplement (5.4  ( .1).  Calf performance, first service and overall conception rates, however, did not differ among treatments (P > 0.1).  Although fat supplementation may have beneficial effects, in the current study these effects were not beyond those garnered by supplements providing equal protein and energy in heifers and cows in moderate body condition.  
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Introduction


Fat supplementation has been shown to stimulate ovarian follicular growth (Thomas et al., 1997).  Additionally, Espinoza et al. (1995) showed supplementation with calcium soaps of fatty acids increased calf weaning weights, cow body weight and condition score. Fatty acid supplementation also increased the number of cows cycling between 30 and 60 d postpartum and the number of cows pregnant during the first half of the breeding season (Espinoza et al., 1995).  


The objective of these studies was to determine the effectiveness of two commercially available fat supplements on cow reproduction and calf performance in primiparous and multiparous beef cows. 

Materials and Methods

Spring-calving, rotationally-crossed Angus x Gelbvieh primiparous and multiparous cows were utilized in two separate studies. Supplementation with a corn-soybean control supplement including trace mineralized salt (CON) was compared to one of two commercial supplements provided by Consolidated Nutrition, Omaha, NE. High Fat Range Supplement (HFRS) contains lipid from seed oils (primarily sunflower or soybean).  HFRS-SPH consisted of lipid from a soybean soapstock, a byproduct of soybean processing. Cows were provided ad libitum access to bromegrass hay.  All diets were designed to be isocaloric and isonitrogenous to meet NRC (1996) requirements for prepartum beef cattle. 

Exp. 1. Thirty-four primiparous cows were randomly assigned to either CON (n = 12), HFRS (n = 12), or HFRS-SHP (n = 10). Supplements were individually fed once daily for approximately 56 d prepartum with CON supplement fed to all cows postpartum.  Cow weights and body condition scores (BCS; 1=emaciated, 9=obese) were collected approximately every 30 d until 90 d postpartum. Body condition was scored by two independent technicians and averaged. Calf weight, body temperature and vigor (NCBA, 2000) were recorded at birth.  Calf weight change was monitored every 30 d through 90 d of age.  


Milk production was measured using a modified weigh-suckle-weigh technique (Wiley et al., 1991) at d 30, 60 and 90 postpartum.  In addition, milk samples for analysis of fat, protein, somatic cell count and milk solids non-fat (Zumbrota Laboratory, Zumbrota, MN) were collected for the same time periods. 

Blood samples were collected approximately every 30 d for analysis of serum IGF-I (Funston et al., 1995). Inter- and Intra-assay coefficients of variation were 14.4 and 13.2%, respectively. To determine the onset of estrus activity, blood samples were collected twice per week beginning at d 30 through d 90 postpartum for analysis of concentrations of serum progesterone.  Progesterone was quantified (Eggleston et al., 1990) in a single assay with 11.9% inter-assay coefficient of variation. Cows were considered to have started estrous activity when concentrations of serum progesterone were greater than 1 ng/ml.  Ovulation was considered to have occurred 5 d prior to concentrations of serum progesterone > 1 ng/ml.

Postpartum cows were bred by artificial insemination.  Pregnancy was confirmed at approximately d 85 by rectal palpation.  


Exp. 2.    Multiparous cows (n = 194) were randomly assigned to supplemental treatment and group-fed. The CON (n = 49)  group was fed their supplement for approximately 56 d pre- and 56 d postpartum.  HFRS fed 56 d pre- and CON fed 56 d postpartum (n = 47).  HFRS-SPH was fed either 56 d pre- (HFRS-SPH-pre, n = 49), or 56 d postpartum (HFRS-SPH-Post, n=49) with CON supplement fed post- and prepartum, respectively. Cows were weighed and scored for body condition by two independent technicians at d 0 and d 30 of supplementation prepartum, once supplementation was terminated and at weaning.  Calf weight, temperature and vigor (NCBA, 2000) at birth were recorded.  Postpartum cows were synchronized for estrus and bred by artificial insemination.  Pregnancy was confirmed by rectal palpation at approximately d 85.  In addition, calves were weighed when dams were removed from supplement and at weaning.  Weaning weights were normalized to 205 d weights.  

All continuous data were analyzed using the General Linear Model (GLM) procedure in SAS (Version 8, Carey, NC).  When differences were detected, post-hoc comparisons were analyzed using protected LSD procedures.  Calf vigor, first service and overall conception rates were analyzed using either CATMOD or Chi Square procedures of SAS. 

Results


Exp. 1.   Heifer body condition scores did not differ (P = 0.72) among treatment groups averaging 5.3 ( .02 and 4.7 ( .05 pre- and post-partum, respectively.  

Six hour milk production was greater (P = 0.03) in HFRS cows compared to CON supplemented cows (Figure 1).  In addition, cows supplemented with either HFRS or HFRS-SPH had lower (P < 0.01) somatic cell counts than CON cows (Figure 1).  Percent milk solids non-fat did not vary (P = 0.81)  with treatment and was 8.6% ( .6 for all treatments. Milk fat did not differ (P = 0.15) with treatment, but decreased (P < 0.01) over time (4.13% ( .08 on d 30 and 3.33% ( .15 on d 90). Percent milk protein tended (P = 0.07) to have a treatment by time interaction.  In CON cows, percent milk protein was 3.88 (  .21, 3.53 ( .17 and 3.33 ( .13 for d 30, 60 and 90, respectively.  In cows supplemented with HFRS, percent milk protein was 3.36 ( .11, 3.36( .09, and 3.05( .08 for d 30, 60 and 90, respectively.  Percent milk protein for HFRS-SPH supplemented cows was 3.41 ( .13, 3.56 ( .14 and 3.27 ( .13 for d 30, 60 and 90, respectively. 

Calves weighed 33.3 ( 1.2 kg at birth and had gained 72.7 ( 4.7 kg by the end of the trial. Calf birth weight, calf temperature, vigor at birth and weight gain did not differ (P > 0.1) among treatment groups. 


The number of days to the first estrous cycle averaged 66.3 ( 5.1 and was not different (P = 0.25) among treatment groups.  The number of cows cycling by 90 d postpartum did not differ (P = 0.15) among treatment groups.  Numbers of animals with estrous activity by 90 d postpartum were 10 of 12, 6 of 12, and 6 of 10 for CON, HFRS and HFRS-SPH,  respectively.  First service conception rates did not differ (P = 0.36) among treatment groups and were 54.6, 37.5 and 71.4% for CON, HFRS and HFRS-SPH, respectively.  In addition, overall pregnancy rates did not differ (P = 0.19) among groups and were 72.7% for CON and 100% for HFRS and HFRS-SPH supplemented cows. 

Concentrations (ng/ml) of serum IGF-I did not differ (P = 0.14) and averaged 99.6 ( 8.1, 82.0 ( 7.7 and 86.2 ( 7.9 for CON, HFRS and HFRS-SPH, respectively. 

Exp. 2.  Cow body condition score was influenced by a treatment by time interaction (P = 0.02). All cows had similar BCS at the initiation of treatment (5.4 ( 0.1).   At calving, however, cows fed the CON diet prepartum were in slightly greater (P < 0.001) body condition than those fed either commercial supplement (5.8( .1 and 5.7( .1 for CON and HFRS-SPH-Post vs 5.3 (  .1 and 5.4 ( .1 for HFRS and HFRS-SPH-Pre, respectively). By 56 d postpartum and at weaning, cows on all supplements had similar BCS (5.2 ( .1 and 5.4 ( .1, respectively).  Cow weight change did not differ (P > 0.2) across treatments.  

Calf birth weight, body temperature and vigor did not differ (P > 0.7).  Calf weights at 90 d were not different (P = 0.77) and averaged 87.0 ( 2.6 kg. In addition, 205 d adjusted weaning weights (kg) did not differ (P = 0.73) with treatment (283.6 ( 4.5, 282.7 ( 5.1, 287.3 ( 5.0 and 289.1 ( 4.8 for CON, HFRS, HFRS-SPH-Pre and HFRS-SPH-Post, respectively). 

First service conception rates and overall pregnancy rates did not differ (P = 0.53, P = 0.71) with treatment and were 59.5 and 88.1% for CON, 67.4 and 90.7% for HFRS, 71.1 and 92.1% for HFRS-SPH-Pre, and 68.9 and 93.3% for HFRS-SPH-Post cows.  

Discussion


Fat supplementation has been shown to enhance cow reproductive performance.  Supplementation with soybean oil was shown to increase the number of medium-sized follicles within three weeks of feeding (Thomas et al., 1997). In addition, supplementing cows with calcium soaps of fatty acids has been shown to increase numbers of cows cycling from 30 to 90 d postpartum, as well as pregnancy rates during the first half of the breeding season (Espinoza et al., 1995).  In contrast to these published reports, cow reproductive performance was not influenced by fat supplementation in this experiment.  No significant differences in first service or overall conception rates were noted in these experiments nor did days to first estrus or the number of cows showing estrous activity during the 90 d breeding season differ with fat supplementation. The lack of treatment effect may be attributed to the fact that cows in these studies were in moderate body condition at the initiation of treatments because of the small number of cows in each treatment.  Alternatively, the fats supplied by these commercial supplements may not garner reproductive benefits beyond those provided by supplements with equal protein and energy.  Nonetheless, it should be noted that the winter prior to spring calving was mild and allowed cows to maintain condition during the calving season, which may have contributed to the response to oil supplementation in these experiments. 

Although modest gains in milk production were noted in HFRS supplemented cows in Exp. 1, the increase in milk production was not translated into calf weight gain, which contrasts results of Espinoza et al. (1995). Bellows (1997) suggested that the amount of energy supplied to the dam during gestation could affect the calf’s susceptibility to weak calf syndrome and cold stress.  No treatment differences in calf vigor or body temperature at birth were noted in these studies, which was expected because diets were formulated to be isocaloric and climatic conditions were mild at calving.  Although not significant, differences in first-service conception might suggest an economic benefit from fat supplementation.

Implications

Although fat supplementation may have beneficial effects on calf and reproductive performance, under the conditions of these studies the commercial fat supplements utilized did not significantly enhance cow or calf performance beyond supplements providing equal protein and energy.  There may only be a marginal advantage to oil supplementation of cows and heifers in moderate body condition at parturition. 
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Figure 1.  Panel A. Six hour milk production (kg) in primiparous cows for corn-soybean (CON), High Fat Range Supplement (HFRS), and HFRS-SPH (SPH).  Panel B. Somatic cell count x 100 for corn-soybean (CON), High Fat Range Supplement (HFRS), and HFRS-SPH (SPH). Columns with differing subscripts differ (P < .05).








