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DEVELOPING REPLACEMENT BEEF HEIFERS USING DIETS BASED ON AMMONIATED LOW-QUALITY FORAGES.
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ABSTRACT:  The utilization of ammoniated low-quality grass hay in the diets of replacement beef heifers was evaluated. Sixty crossbred weanling heifers of approximately 240 d of age and weighing approximately 260 kg were stratified into six groups of ten animals each based on weight and breed in a randomized block design.  Two pens each were then assigned to either rehydrated ammoniated tall fescue hay (TFH), air-dried ammoniated TFH, or untreated TFH.  Daily feed intake and monthly BW were recorded.  All heifers were offered a supplement to ensure that nutritional requirements were met.  This portion of the study lasted 60 d.  No significant differences in DMI were found.  There was a significant difference in ADG with heifers receiving the untreated TFH gaining nearly twice that of (P = 0.02) heifers receiving the ammoniated hays.  Feed efficiency was also significantly higher (P = 0.02) for the heifers receiving the untreated TFH.  After completion of this study, heifers remained in their original pens and were reassigned to one of two dietary treatments.  Diets consisted of either untreated TFH or ammoniated wheat straw (AWS). Daily feed intake and monthly BW were recorded.  All heifers were again offered a supplement plus free-choice forage to ensure that nutritional requirements were met.  This portion of the trial lasted 60 d.  Dry matter intake was significantly less (P = 0.01) for heifers consuming AWS.  However, ADG was not significantly. (P = 0.75) different between treatments. Feed efficiency was similar throughout the trial.  All heifers reached an acceptable target weight for puberty by 13 months of age.
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Introduction

Replacement heifer costs associated with cow depreciation can account for 10-20% of the annual cow cost on cow-calf operations (Taylor and Field, 1999). Thus it is important to control these costs. However, reducing heifer development costs can’t come at the expense of an improperly developed heifer since lifetime productivity can be affected by management practices instituted during the developmental period (Deutscher, 1985; Arije and Wiltbank, 1971).

Feed costs usually account for 65 to 70% of the expense associated with heifer development (Ritchie, 1994). So it is logical to investigate methods to reduce feed costs without reducing performance. The hay produced on many cow-calf operations is of low-quality, which is satisfactory for mature cows but not for heifer development. This necessitates the purchase of expensive off-ranch feeds for heifer development.

The ammoniation of low-quality forages under proper conditions has been shown to increase intake and digestibility (Roberts, 1991). Weiss and Underwood (1995) reported that cereal straw ammoniated at 15 to 30% moisture resulted in DM digestibility as high as 60%. Digestibility of that magnitude indicates that properly ammoniated low-quality forages could be used in the diet of developing replacement heifers.

The objective of this study was to determine if weanling beef heifers could be wintered on ammoniated low-quality forage diets without negative effects on development.

Materials and Methods

Sixty spring-born, crossbred heifers of approximately 240 d of age and weighing 260 kg were stratified into one of six groups based on age, weight, and breed.  Groups were composed of ten heifers each and randomly assigned to one of three treatments.  Treatments consisted of rehydrated ammoniated TFH, air dried ammoniated TFH, or untreated TFH.  For this portion of the study, two pens were assigned to each treatment.  Heifers were fed once daily (am) with bunks being read prior to feeding to determine the quantity of forage to be offered.  Forage was fed ad libitum.  Before the forage was weighed and offered to the heifers, a supplement was fed at the rate of 2.3 kg per head per day.  This supplement was designed to rectify vitamin and mineral deficiencies of the TFH and stimulate its utilization.  Body weights were recorded at the beginning of the study and monthly until completion.  This portion of the study lasted 60 d (period 1).  After completion, heifers remained in their original pens and were reassigned to one of two dietary treatments. Diets consisted of either untreated TFH or AWS. Daily feed intake and monthly BW were recorded.  All heifers were again offered a supplement to ensure nutritional requirements were met and to stimulate the utilization of TFH and AWS. The forage was offered ad libitum and this portion of the study lasted for 60 d (period 2).

Results and Discussion

Period 1.  

Results for period one are found in Table 1. Although ammoniation of either air-dried or rehydrated TFH did not affect DMI, intake tended to be higher with the nonammoniated TFH, which served as the control.  Heifers consuming the untreated TFH diet exhibited ADG nearly twice that of the heifers consuming the rehydrated ammoniated TFH diet (P = 0.02).  The ADG of heifers consuming the ammoniated TFH was intermediate.  As a result of similar DMI but increased ADG, heifers consuming the untreated TFH were nearly twice as efficient regarding the conversion of feed to BW gain.  Only heifers consuming the untreated TFH diet were gaining BW at a rate that would result in adequate BW to initiate puberty by the target date set for this group of heifers.  The results were contrary to our original hypothesis.  One would have expected heifers consuming the ammoniated forages to exhibit higher DMI and ADG.  Many studies have reported increased forage utilization and improved animal performance when low-quality forages were ammoniated (Brown, 1993; Brown and Johnson, 1991; Ritchie, 1994). Throughout this part of the study the heifers that were offered the rehydrated TFH diet seemed to become visibly depressed and showed generally less vigor than other heifers on the study.  Patterson and Kerley (1995), and Weiss and Underwood (1995), noted toxic effects from some forages upon ammoniation. Both of these authors noted that when forages with a concentration of free sugars that were to high where ammoniated, toxic glucosides could be formed. These glucosides affect the central nervous system of cattle, resulting in the anomaly commonly known as “bovine bonkers”. Our speculation was that similar events happened in this trial, and perhaps heifers assigned to the ammoniated TFH and the rehydrated ammoniated TFH diets were experiencing a glucoside poisoning. 

Period 2

Results for period 2 are found in Table 2.  Beginning BW was not different even though daily BW gains of the heifers assigned to the different forage treatments during period 1 were different.  This can be explained by the fact that forage assignments during period 2 were not made randomly.  Rather, these assignments were made such that each of the replicate forage assignment during period 1 was reassigned to either AWS or untreated TFH during period 2.  Thus, average initial BW of heifers assigned to either the AWS or untreated TFH during period 2 were the same.

Heifers consuming untreated TFH consumed 10.6% more forage DM than those consuming AWS.  This is likely due to the difference in the fiber content of the two forages; AWS, 55.2% ADF; and untreated TFH, 42.0% ADF.  High forage fiber content usually correlates with lower forage intake and digestibility (Weiss and Underwood, 1995).  However, the increased DMI by heifers consuming untreated TFH did not translate into increased BW gain.  In fact, heifers consuming the AWS diet only tended to gain 0.1 kg more per day than those consuming untreated TFH.  Although nutrient digestibility was not measured directly, this would indicate a higher digestibility for AWS than for the TFH, eventhough, the ADF content was much higher. This difference in live weight gain could have a great deal of impact on the ability of heifers to reach an acceptable BW by a management target date.

Others have reported significantly increased intake and gain when feeding ammoniated straw diets.  Wiersma and Allrich (1997) reported wheat straw to have between 3.6 and 4 % CP, 50-55% ADF and 41-47% TDN prior to ammonia treatment.  They showed that the ammoniation process increased DM digestibility by about 10 percentage points.  Along with greater digestibility, the ammonia treatment increased total consumption (25%).  Males et al. (1982) noted similar findings although they placed the CP value of untreated wheat straw slightly lower (3.4%) and the ADF content somewhat higher (56.7%).  However, each of these experiments reported significantly increased performance of animals when fed ammoniated cereal straws.  Rasby et al., (1989) noted increased digestibility of 10 to 15 % when comparing ammoniated versus untreated forages for a variety of different species.  We also noticed increases in heifer gains and performance.  Monthly changes in BW for both period 1 and period 2 are shown below.

Reproductive performance did not differ among pens of heifers after completion of this feed trial.  Each of the different groups of heifers conceived within two estrus cycles.  The overall mean time of conception was at 1.85 estrus cycles (P = 0.72).  Target weight goals were met by the onset of the breeding season with the mean weight of the heifers reaching 352.1 kg.  If the heifers that were offered rehydrated ammoniated grass hay in Trial 1 had remained on that forage until breeding, they were not likely to reach sexual maturity by 14-15 months of age.  Their impeded growth and lack of vigor indicated a projected growth pattern that would have fallen short of replacement heifer management goals.  When these same animals were switched to the AWS and untreated TFH diets, their nutrient intake was not only sufficient to meet their net energy for maintenance and growth requirements, but large enough to compensate for their earlier deficiencies.. 

Implications

Cow-calf operators contemplating the ammoniation of a portion of their hay crop for use in the diets of weanling replacement heifers should use caution since this study showed a negative effect of the ammoniation of TFH on heifer performance.  The TFH used in this study was evidently of too high a quality for ammoniation resulting in the formation of toxic glucosides from the free sugars in the hay.  However, AWS proved to be slightly superior to TFH as the forage base for wintering weanling replacement beef heifers. Both the AWS and TFH diet support ADG necessary for proper heifer development. In this study, the cost of the AWS-based diet provided ample nutrition for proper replacement heifer development, but at a much lower cost than the TFH-based diet. 
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Table 1.  Effects of ammoniation of air-dried or rehydrated tall fescue hay on intake and daily gain of weanling beef heifers.

_______________________________________________________________________



RATFHa

ATFHb

TFHc

SEMd

P         

DMI, kg

4.99

4.92

5.34

1.09

0.14

ADG, kg
0.34f

0.50fg

0.61g

0.07

0.03

Feed Efficiencyh
0.06

0.14

0.13

0.01

0.02

________________________________________________________________________
a RATFH = rehydrated ammoniated tall fescue hay.

b ATFH = ammoniated tall fescue hay.

c TFH = untreated tall fescue hay.

d SEM = standard error of mean.

fg = means in same row with different superscript differ.

h=gain:feed

Table 2.  Average daily gains for replacement heifers fed either ammoniated wheat straw or untreated grass hay

________________________________________________________________________



AWSa

TFHb

SEMc

P>Fd
             

Initial Weight, kg

283.59

285.46

5.52

0.81

DMI, kg


    5.99

    6.63

0.57

0.01

ADG, kg

    0.89

    0.79

0.04

0.75

Feed Efficiency

    0.18

    0.17

0.02

0.73                
aAWS = ammoniated wheat straw

bTFH = untreated tall fescue hay

cSEM = standard error of mean

dP>F = probability greater than F score

e gain:feed
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