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ABSTRACT: Thirty-two mature, crossbred beef cows (avg. 630 kg) were stratified into 8 groups of 4 cows each based on BW, BCS, age and breed. These groups were randomly assigned to 8 pens. Pens were randomly assigned to one of two dietary treatment groups: free choice ammoniated wheat straw (AWS) supplemented with alfalfa hay (AWSAH) or AWS supplemented with grass hay (AWSGH), 4 pens per treatment.  During the first 60 d, cows on the AWSAH and AWSGH received 2.27 and 2.72 kg of DM from AH and GH, respectively.  During the next 30 d the cows received 4.09 and 4.91 kg DM, respectively.  The AWS was offered free choice with intake measured daily. During the first 60 d intake of AWS and total DM did not differ (P = 0.54). During the next 30 d, cows receiving the AWSAH diet tended to consume more AWS than those fed the AWSGH diet (9.89 versus 9.05 kg, respectively) (P = 0.18). During the last 50 d, cows on the AWSAH diet consumed more AWS and total DM than those assigned to the AWSGH diet (13.66 versus 12.64 kg, respectively) (P = 0.05). By the end of the first 90 d no difference in cow BW could be detected (P = 0.5). However, cows on the AWSAH exhibited higher BCS (5.25 versus 5.0) (P = 0.08). By the end of the 150 d wintering period cows on the AWSAH diet exhibited higher BW (625 versus 595 kg) (P= 0.06) and BCS (5.0 versus 4.6) (P = 0.02). We concluded GH was an adequate supplement for beef cows wintered on AWS during late gestation, but not during the early lactation period..
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Introduction
Winter feed cost for beef cow herds in the Intermountain West can account for 40 to 60% of the annual cow cost. During periods of drought or other circumstances that reduce on-ranch production of grass hay (GH) producers are faced with the purchase of expensive off-ranch feeds to winter their cow herds. This expense can substantially increase annual cow cost. Proper use of low-quality forages (LQF) during these periods can reduce these costs (Wiedmeier, 2000). Ammoniation of LQF (ALQF) can enhance both intake and digestibility (Sundstol, 1988). However, extensive supplementation programs are usually necessary when LQF are used, especially during the latter portions of the wintering period when the cows are in late gestation or early lactation. Alfalfa hay (AH) in many cases has proven to be the most economically and biologically efficient supplement for LQF diets used to winter beef cows (Wiedmeier, 2000).

During years when on-ranch production of GH is limited producers are faced with several alternatives to reduce the expenses associated with purchase of off-ranch feeds to winter beef cows:

· Reduce cow numbers to match feed resources.

· Purchase enough LQF and AH to winter cows during the early portions of the winter period and feed the limited supply of GH during the latter portions of the wintering period.

· Purchase and ammoniate enough LQF to winter the cows for the entire period using on-ranch GH as the major supplement.

We hypothesize that the latter alternative would be the most economically efficient. We also predict that the free sugar content of GH will be in fermentation synchrony with the NPN associated with ALQF. Thus GH would be a satisfactory supplement for cows wintered on ALQF.

The objective of this study was to determine if GH is an affective supplement for beef cows wintered on ALQF diets as determined by DM intake, BW and BCS change, and PPI to rebreeding.


Materials and Methods
Thirty-two spring-calving, crossbred beef cows (630 kg) were used for the study. Cows were stratified into 8 groups of four cows each based on BW, BCS, age and breed. Each group of cows was then randomly assigned to one of 8 pens. Pens had covered, bedded loafing areas at one end and a covered feeder area at the other end. The feeder area was separated into four compartments such that only one cow at a time could access each compartment. The pens were paved with concrete and equipped with wind breaks. Fresh, clean water was available at all times. Cows were in these pens from December through May coinciding with late gestation and early lactation.

Ammoniated wheat straw (AWS) served as the ALQF for the study. Prior to treatment, the straw was 3.7% CP and 77.9% NDF. Stacks of baled straw were covered and sealed with polyethylene sheets. Anhydrous ammonia was then injected into the stack at 3% of DM according to Sundstol (1988). After ammoniation the straw was 9.6% CP and 75.4% NDF. The straw was ammoniated the summer just prior to the study.

Two supplements were formulated. One was designed to rectify vitamin and mineral deficiencies associated with an AWS diet supplemented with alfalfa hay (AH) (AWSAH) and the other for an AWS diet supplemented with GH (AWSGH). Both supplements were fed at a rate of .41 kg/cow/d and were composed of approximately one half ground barley as a carrier to improve palatability. The AH used for the study was 18.7% CP and 41.5% NDF. The GH used was a mixture of tall fescue, meadow brome and orchard grasses with a small amount of Kentucky bluegrass. This GH contained 9.8% CP and 62.4% NDF.

Cows were fed once per day at 1500 hrs. First .41 kg of vitamin-mineral supplement was placed in each feeding compartment. Since only one cow at a time could access a feeder compartment and since the small amount of supplement was consumed quickly, each cow was insured of receiving the proper amount of this supplement. Next the proper amount of AWS was weighed, delivered to each pen and evenly distributed between each of the four feeder compartments. The amount of AWS offered each day was adjusted such that the cows were consuming free-choice with minimal orts. After delivery of the AWS the proper amount of AH was weighed, delivered to the four pens assigned and evenly distributed to each feeding compartment. Then the appropriate amount of GH was delivered to assigned pens and distributed. Amount of AH and GH offered was adjusted through the winter period as the cows advanced through late gestation and early lactation as follows:

	
	Alfalfa

Hay
	Grass

Hay

	December through January, 

kg DM/cow/d
	2.27
	2.72

	February, kg DM/cow/d
	3.18
	3.82

	March through May
	4.09
	4.91


Cow BW was recorded monthly along with assignment of BCS. Cow BW was always taken at 1300 hr just prior to the 1500 hr daily feeding routine. Cow BCS was based on the 1 through 9 system with 1 = emaciated and physically weakened and 9 = extremely obese.

Data were analyzed using the GLM procedure of the SAS system (SAS, 1997). Cow performance factors at certain critical points during the wintering period and DM intake for both winter diets were analyzed. The months of December, March and June were chosen due to their importance in the production cycle. December measurements represent those at the beginning of the winter trial. March measurements were those just prior to calving. June measurements were just prior to pasture turn-out. The main effect in these analyses was treatment based on the type of winter diet supplementation (GH or AH). These results are reported as least-squares means with corresponding P-values determined from standard T-tests.


Results and Discussions
Total and AWS DM intake of cows supplemented with either GH or AH are reported in Table 1. During December through January when the cows were in the earlier portion of the last trimester of gestation cows exhibited similar total DM intake with both groups consuming approximately 1.9% of BW. Intake of AWS was approximated 1.53% of BW. During February when the cows were in later portion of gestation total DM intake remained similar between the two groups. However the means appear to be separating with higher total DM for cows supplemented with AH. During the calving/ lactational period from March through May cows receiving the AH supplement consumed approximately 1.0 kg more DM than those receiving the GH supplement. Most of this difference was due to a 1.84 kg lower AWS DM intake. This may have been due to higher bulk density of the GH compared to AH, which could have limited AWS and thus total DM intake. The DM intake of the cows corresponded to cow BW and BCS changes.

Table 2 reports BW and BCS of cow at the beginning of the study (December), at the beginning of the calving season (March), and at the end of the study (June). Cows receiving the AH supplement exhibited satisfactory BW and BCS changes through the wintering period. The BW recorded in March reflect change in BW mainly associated with conceptus development. Comparison of December and June BW would indicate actual changes in cow BW due to the wintering period. Cows receiving the AH supplement gained both BW and BCS during this period while cows receiving the GH supplement lost both BW and BCS. This was likely due to the reduced DM intake exhibited by these cows especially during the lactational period March through May (Table 1).

The diets were originally balanced based on the predicted energy content. The NEm content of the AW was estimated to be 1.31 Mcal/kg while that of the GH was estimated to be 1.09 Mcal/kg. Thus the amount of AH and GH fed was predicted to provide similar energy. Neither diet should have been deficient in CP relative to animal or ruminal requirements. However, AWS intake was lower for cows receiving the GH. This may have been due to the lower density of the GH compared to AH, or due to AH providing more stimulating factors for ruminal microorganisms. The AH would have provided more ruminally degradable amino acids and peptides than the GH, which may have stimulated higher ruminal fiber fermentation rates and thus increased AWS intake.

Even though cows receiving the AH supplement exhibited superior performance with regard to BW and BCS change both groups of cows performed adequately with regard to PPI to rebreeding. Cows receiving the AH and GH supplement rebred within 81 and 82 d, respectively (P= .81). This was likely due to the fact that both groups of cows were in adequate BCS at the beginning of March when the calving season began.


Implication
When wintering beef cows on ALQF, GH can serve as an adequate supplement especially during the gestational period. During the lactational period the GH supplement resulted in lower overall DM intake and losses in cow BW and BCS compared to cows receiving the AH supplement.



Table 1.
Intake of ammoniated wheat straw and total dry matter of beef cows supplemented with either grass or alfalfa hay.

	
	Supplement Type
	
	

	
Period
	AHa
	AWSb
	Total
	GHc
	AWS
	Total
	SEMd
	Pe

	December-January, kg/cow/d
	2.27
	9.62
	11.89
	2.72
	9.43
	12.15
	.71
	.54

	February, kg/cow/d
	3.18
	9.89
	13.07
	3.82
	9.05
	12.87
	.27
	.18

	March-May, kg/cow/d
	4.09
	9.57
	13.66
	4.91
	7.73
	12.64
	.31
	.05


aAlfalfa hay

bAmmoniated wheat straw

cGrass hay

dStandard error of mean

eProbability > than F score

Table 2.
Body weight and body condition score of beef wintered on ammoniated wheat straw supplemented with either grass or alfalfa hay.

	
	Cow Body Weight, kg
	Cow Body Condition Scored

	
	Supplement
	
	Supplement
	

	
Month
	AHa
	GHb
	Pc
	AH
	GH
	P

	December
	618
	625
	.74
	4.85
	5.15
	.14

	March
	665
	655
	.46
	5.25
	5.00
	.08

	June
	627
	597
	.06
	5.00
	4.60
	.02


aAlfalfa hay

bGrass hay

cProbability > F score

d1 = emaciated and physically weak, 9 = extremely obese
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