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ABSTRACT:  Hereford (HH), Tarentaise (TT), and F1 reciprocal cross (HT) cows were evaluated for biological efficiency under range conditions.  The objective was to evaluate ratio of calf weight to cow weight (RATIO) as a predictor of cow efficiency.  Fecal output (FO) was measured and forage intake (FI) calculated for 51 cows using a constant release intraruminal bolus of chromic oxide during five periods of each of 4 yr.  Pregnant cows (17) of each breed group were selected at random previous to the first period in November.  Calf weight (CALFWT) and cow weight (COWWT) were measured at weaning in early October.  Cow/calf unit efficiency values were calculated as CALFWT divided by the sum of cow FI over the five periods (EFF) and as CALFWT divided by the sum of cow FI over the five periods on a per unit of cow weight basis (EFF/BW).  The same calculations were made using FO and all results were very similar to those using FI.  RATIO was calculated as CALFWT/COWWT.   Number of cow-calf pairs was 147.  The model included dam breed group, dam sire within dam breed group, age of dam, sex of calf, calf sire breed group, year, and various covariates.  Dam breed group was important (P < 0.01) for EFF, EFF/BW, and RATIO.  Least-squares means for HH, HT, and TT, respectively, were 6.63, 7.50, and 7.74 kg/kg for EFF, 3.45, 3.93, and 4.00 kg(g-1(kg-1 for EFF/BW, and 0.38, 0.44, and 0.47 kg/kg for RATIO.  With RATIO  as a covariate, dam breed group was not important (P > 0.57) for EFF or EFF/BW and suggested RATIO was a good proxy for the genetic effect of dam breed group.  Partial regressions of EFF and EFF/BW on RATIO were 13.35 and 7.35, respectively.  Standard partial regressions of EFF and EFF/BW on RATIO were 0.94 and 1.03, respectively, indicating that RATIO accounted for a large percentage of variation in efficiency.  RATIO was an accurate predictor of cow/calf biological efficiency.
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Introduction


Efficiency of the cow/calf unit is one of the most important measures of economic value for the beef cattle industry.  Efficiency is difficult and expensive to measure because it requires measuring inputs such as feed intake.  It would be of great value to the beef cattle industry to have an accurate predictor of efficiency that was easier and less expensive to measure than true biological efficiency.  Some beef cattle breeders have suggested that the ratio of calf weight at weaning to cow weight at weaning might be a good proxy for true efficiency.  Therefore, the objective of this study was to evaluate calf/cow weight ratio at weaning as a predictor of beef cattle cow/calf unit efficiency under range conditions in Montana.

Materials and Methods


Cow/calf unit biological efficiency was estimated by dividing calf weaning weight by the fecal output or forage intake of the cow during the year.  Fecal output (FO) was measured and forage intake (FI) calculated using a constant release intraruminal bolus of chromic oxide.  Cows were bolused during five periods of the year, starting with PI in November, PII in February, PII in May, PIV in June, and PV in September.  Following a 10-d equilibration period, three fecal grab samples were collected 3 d apart, frozen, and analyzed later for chromic oxide concentration (Fassel, 1978).  Forage samples were collected by clipping and analyzed for digestibility (Vanzant et al., 1998).


Biological types of cows evaluated were Hereford (HH), Tarentaise (TT), and F1 reciprocal crosses (HT).  For each of 4 yr, 51 pregnant cows were selected at random to be evaluated, with each biological type represented by 17 cows.  Animals were all young cows (2-, 3-, 4-, and 5+ yr-olds) and they were nearly equally distributed over age groups.


Breeding was in a 3 x 3 factorial design where the biological types of cows were bred at random to HH, HT, and TT sires.  Matings were by natural service for the first calves and by artificial insemination for the second and later calves.  The breeding season was 45 d and the calving season was from early March to early May.  Calves were weaned at 180 d of age in early October.  Calf weight and cow weight were measured at this time.


Cows were on range during periods I, IV, and V in the Bears Paw Mountains near the Northern Agricultural Research Center at Havre.  Milk production was measured at periods III, IV, and V based upon the weigh-suckle-weigh technique (Williams et al., 1979) and was converted to a 24 h basis.


Cow/calf unit efficiency values were calculated as calf weight at weaning divided by the sum of cow FI over the five periods (EFF) and as calf weight at weaning divided by the sum of cow FI over the five periods on a per unit of cow weight basis (EFF/BW).  The same calculations were made using FO and all results were very similar to those using FI.  RATIO was calculated as calf weight at weaning divided by cow weight at weaning.   The number of cow-calf pairs that had complete data over the 4 yr of the study was 147.  More details regarding management of experimental animals and experimental procedures have been given by Stevens (2000).

Data were analyzed by the general linear model prodedure (SAS, 2000).  The model included dam breed group, dam sire within dam breed group, age of dam, sex of calf, calf sire breed group, year, two-way interactions among fixed effects, and various covariates.  Covariates tested were total milk production, cow body condition score, average cow weight, cow weight change from period I to V, cow hip height, and age of calf at weaning.

Results and Discussion

Analyses of variance for RATIO, EFF, and EFF/BW are presented in Table 1.  Analyses for EFF and EFF/BW are shown with and without RATIO in the model as a covariate.

The results for RATIO, EFF, and EFF/BW were similar from the genetic standpoint (Table 1).  Dam breed group was important (P < 0.01) for all three, and the P values for sire within dam breed group and sire breed were similar as well.  The least-squares means for dam breed group (Table 2) reflected trends and differences that were very much alike for RATIO, EFF, and EFF/BW.

When RATIO was included in the model as a covariate for EFF and EFF/BW, dam breed group was no longer an important source of variation (P < 0.67 and P < 0.57, Table 1) and the least-squares means for dam breed group (Table 2) were similar for the different dam breed groups.  These results indicate that RATIO was a good proxy for the genetic effect of dam breed group on EFF and EFF/BW.

Partial regressions of EFF and EFF/BW on RATIO were 13.35 and 7.35, respectively.  Thus, if RATIO increased by 0.1, from 0.50 to 0.60, then EFF increased by 1.34 (18.0 %) and EFF/BW increased by 0.74 (19.4 %).  Standard partial regressions of EFF and EFF/BW on RATIO were 0.94 and 1.03, respectively, indicating that RATIO accounted for a large percentage of variation in efficiency.  

Implications

Calf weight at weaning divided by cow weight at weaning was an accurate predictor of cow/calf biological efficiency under Montana range conditions.  This was especially true for genetic effects in the model such as dam breed group, suggesting that the calf weight/cow weight ratio might be used as a basis for selection.
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Table 1.  Analyses of variance (P-values) for calf/cow weight ratio (RATIO), efficiency (EFF), and efficiency per unit of cow weight (EFF/BW).

	
	
	
	RATIO not model
	
	RATIO in model

	Source
	df
	RATIO
	EFF
	EFF/BW
	
	EFF
	EFF/BW

	Dam breed
	2
	.01
	.01
	.01
	
	.67
	.57

	Sire (dam breed)
	47
	.09
	.01
	.03
	
	.03
	.01

	Sire breed
	2
	.06
	.19
	.19
	
	.91
	.49

	Year
	3
	.01
	.01
	.01
	
	.01
	.01

	Age of dam (AOD)
	3
	.01
	.20
	.52
	
	.54
	.01

	Dam breed x AOD
	6
	.29
	.02
	-
	
	.24
	-

	
	
	
	
	
	
	
	

	Covariates
	
	
	
	
	
	
	

	            Milk-linear 1
	.12
	.03
	-
	
	.23
	-

	            Milk-quadratic 1
	.20
	.03
	-
	
	.18
	-

	            Cow wt ave
	-
	-
	.01
	
	-
	.01

	            Cow wt change
	-
	-
	.05
	
	-
	.80

	            RATIO
	
	
	
	
	.01
	.01


Table 2.  Least-squares means for calf/cow weight ratio (RATIO), efficiency (EFF) and efficiency per unit of cow weight (EFF/BW).

	
	
	RATIO not model
	
	RATIO in model

	Item
	RATIO
	EFF
	EFF/BW
	
	EFF
	EFF/BW

	Dam breed
	
	
	
	
	
	

	HH
	.382
	6.63
	3.45
	
	7.03
	3.68

	HT
	.441
	7.50
	3.93
	
	7.38
	3.78

	TT
	.468
	7.74
	4.00
	
	7.25
	3.87

	Age of dam
	
	
	
	
	
	

	2
	.469
	7.56
	3.99
	
	7.04
	4.15

	3
	.414
	7.00
	3.71
	
	7.13
	3.86

	4
	.421
	7.34
	3.77
	
	7.40
	3.67

	5
	.416
	7.28
	3.71
	
	7.33
	3.43


