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COMPARISON OF HIGH FAT AND PROTEIN SELF-FED SUPPLEMENTS MADE FROM CORN DISTILLERS BYPRODUCTS AND BIURET FOR PREGNANT BEEF COWS.

S. J. Bartle, ADM-MoorMan’s, Quincy, IL 62301

ABSTRACT: Voluntary intake and animal performance of two treatments: 1) a self-fed high energy supplement (HE) containing 20% fat (added fat primarily from soy acid oil) and 20% CP (4.0 units from NPN), and 2) a commercial self-fed protein supplement (XL30) containing 5% fat and 30% CP (17.5 units from NPN) were evaluated using a randomized complete block design.  Hereford X Angus cross cows (n = 120) in the last trimester of pregnancy and body condition score of 5 to 6 were divided into three age-weight blocks and randomly allotted by weight into 12 pens. The base diet consisted of 0.9 kg/d of a soy hull-wheat mid pellet (13.5% CP), and ad libitum access to fescue hay (6.5% CP) in large round bales. Individual bales were weighed prior to delivery to cradle-type bale feeders.  Supplement ingredients were primarily corn distillers grains, condensed distillers solubles, biuret, minerals and vitamins.  Supplements were self-fed as 114 kg tubs from December 15, 1998 to March 20, 1999.  Calves were born between February 8 and April 3, 1999 (54 d).  Because of mud, cattle were consolidated within treatment into 8 pens on March 6. Treatment assignments were tracked through calf weaning.  Supplement intakes (adjusted to 454 kg BW) were 1.0 kg/d for the HE tub (target intake = 0.9 to 1.8 kg/d), and 0.45 kg/d for the XL30 tub (target intake = 0.23 to 0.68 kg/d). Cows fed the HE tub consumed about 0.065 kg/d more CP and 0.18 kg/d more fat than the XL30 fed cows.  Cows fed the HE tub were: 1) offered 1.1 kg/d less hay (P = 0.06, 14.4 vs 15.5 kg);  2) lost 9.7 kg less weight (P = 0.13, 12.9 vs 22.6 kg) between mid December and 24 h post calving; and 3) tended to have heavier calves (P = 0.21, 36.8 vs 35.2 kg) than XL30 fed cows.  No differences (P > 0.3) were observed in calf ADG to weaning (0.79 vs 0.80 kg) or percentage of cows that rebred (92.6 vs 92.0%) between HE and XL30 treatments.  In conclusion, a self-fed supplement containing 20% fat from soy acid oil provided appropriate intake control and delivered useable energy to pregnant cows.
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Introduction

Feeding supplemental fat during the third trimester of pregnancy has shown improvements in reproductive traits of beef heifers (Bellows, 1999, Lammoglia et al., 2000) and increased cold tolerance of newborn calves (Lammoglia et al., 1999).  The amount of fat supplemented has ranged from about 0.23 to over 0.45 kg/d.  The cost of vegetable fat and the cost of delivering fat to large numbers of cows in dispersed locations are barriers to the adaptation of this technology.

Soapstocks, a byproduct of the vegetable oil refining industry, are treated with acid to become “acid oils”.  Acid oils derived from soybean oil are currently about $0.25/kg, or about 50% of the cost of refined soy oil.  Soy acid oils contain over 50% linoleic acid, which may play a role in the cold tolerance of calves (Lammoglia et al., 1999).

Delivery of the supplemental fat in a cost effective way is a challenge.  The maximum fat content of a durable cube or pellet is 8 to 10% (personal communication, MoorMan's Feed Technology Dept.).  Providing 0.23 kg/d of supplemental fat will require feeding 2.3 kg/d.  Storage, handling, and daily delivery of 2 kg/d or more of a feed to a cow herd can be expensive and time consuming (Rich, 2000).  Self-fed supplements, where a 5 to 15 d supply can be placed with the cattle, represent one method to reduce total supplementation costs.  However, the self-fed supplements must control intake within a target range over a wide variety of feeding conditions.  Under consumption will not provide adequate nutrients to the cattle, and over consumption can increase costs to an unacceptable level.

MoorMan’s Nutrition Research and Feed Technology departments have developed an experimental tub containing 20% fat, using  soy acid oil.  The objective of this experiment was to evaluate the voluntary intake of a self-fed high energy (20% fat) supplement, and to compare the animal performance with a commercial self-fed protein supplement.

Materials and Methods

Voluntary intake and animal performance of two treatments: 1) a self-fed high energy supplement (HE) containing 20% fat (added fat primarily from soy acid oil) and 20% CP (4.0 units from NPN), and 2) a commercial self-fed protein supplement (XL30) containing 5% fat and 30% CP (17.5 units from NPN) were evaluated.  Supplement ingredients were primarily corn distillers grains, condensed distillers solubles, biuret, minerals, and vitamins.  Nutrient composition is shown in Table 1. Supplements contained less than 6% molasses and were manufactured using a proprietary process.  Supplements were self-fed as 114-kg tubs from December 15, 1998 to March 20, 1999.  One tub was placed in each pen; new tubs were placed in the pen before the previous tub was emptied.  Tubs were weighed before placing in the pen, and once each week to monitor intake levels.  Supplement intakes were expressed as kg/d adjusted to 454 kg cow BW and on an as is basis.

One hundred and twenty Hereford X Angus cows and replacement heifers were stratified by weight within age-weight blocks and randomly assigned to 12 drylot pens (10 cows/pen). Treatments were randomly assigned to pens.  Pens provided about 90 m2 per cow.  Cows had access to open front barns providing about 20 m2 per cow.  Because of mud issues in 4 pens, the cows were consolidated within treatment into 8 pens on March 6th.  Cows were weighed and body condition scored on day 1 of the experiment and within 24 h after giving birth.  Calves were weighed and ear tagged within 24 h of birth.

Table 1.  Nutrient composition of the supplement treatments, the commercial protein tub (XL30) and the high energy tub (HE)a



Treatment

Item
Unit
XL30
HE

Dry matter
%
85
90

CP
%, not less than
30
20

   NPN
%, not more than
17.5
6.7

Crude fat 
%, not less than
2.5
20.0

Crude fiber 
%, not less than
5.0
4.0

Ca
%, not less than
2.7
1.2

Ca 
%, not less than
3.7
2.2

P
%, not less than
1.5
0.7

Salt 
%, not less than
11.0
5.0

Salt 
%, not more than
13.0
7.0

Mg  
%, not less than
2.7
2.7

K
%, not less than
1.0
0.7

Vitamin A
IU/kg, not less than
99,000
44,000

Vitamin E
IU/kg, not less than
110
48






NEm
Mcal/kg
1.03
1.96

NEg
Mcal/kg
.69
1.38

TDN
%
42
78

a Composition is shown as is, as required on a feed tag by the Association of American Feed Control Officials.  Energy values are added.

The base diet consisted of 0.9 kg/d of a soy hull-wheat mid pellet (13.5% CP, 31% ADF, 70% TDN) fed daily in bunks, and ad libitum access to fescue hay (6.5% CP, 50% ADF, 46% TDN) in large round bales. Individual bales were weighed prior to delivery to cradle-type bale feeders.  Hay offered was defined as the total hay delivered to the pen divided by the number of cow days; wastage was not estimated.  Hay intake was evaluated during two periods, before March 6th when the cattle were consolidated, and after March 6th. 

Treatment identification of the pairs was maintained until calf weaning.  Pairs were reassigned to groups and used in a summer grazing experiment.  There were no differences (P > 0.2) in the summer grazing experiment experiment.  Cow weight change and calf birth weights were evaluated using the initial 12 pens as the experimental unit.  The effects of treatment on calf weaning weight and rebreeding were evaluated using individual animal as the experimental unit.  In one breeding lot with 11 cows, the bull failed to perform; these cows were excluded from the rebreeding data. The experimental design was a randomized complete block.  Statistical analysis was done using the GLM procedure of SAS (1994).

Results and Discussion

Supplement intakes (adjusted to 454 kg BW, as is basis) were within the target ranges. Intake of the XL30 tub averaged 0.45 kg/d and was in the middle of the target range (0.23 to 0.68 kg/d).  Individual pens fed the XL30 tub ranged from 0.23 kg/d to 0.62 kg/d.  Intake of the HE tub averaged 1.0 kg/d.  Individual pens fed the HE tub ranged from 0.9 kg/d to 1.3 kg/d. Intake of the HE tub was on the low end of the target range (0.9 to 1.8 kg/d).  Target intakes are established as a recommendation for the use of the products.  When consumed within the target range, supplements provide a quantity of nutrients thought to be adequate in typical situations.  For example, the HE tub would provide between 0.18 to 0.36 kg of fat per day.  Achieving intakes within the target range under the rigorous conditions of this experiment (drylot pens and poor quality hay) indicates that the self-fed HE tub is a viable means of delivering fat to cows.

Energy provided by the fat in the HE tubs appeared to be available and efficiently utilized by the cows.  Cows consumed 1.0 kg/d supplement and hay offered was reduced 1.1 kg/d (P = 0.06, 14.4 vs 15.5 kg).  Intakes and p values were similar before and after consolidation.  The additional energy supplied by the HE tubs resulted in cows losing less weight between about 60 d precalving and calving (P = 0.13, 12.9 vs 22.6 kg).  Also, calves born to cows receiving the HE tubs tended to be heavier at birth (P = 0.21, 36.8 vs 35.2 kg) than calves born to cows receiving the XL30 tub.

The additional energy supplied by the HE tub did not affect (P > 0.3) the ADG of the calves to weaning (0.79 vs 0.80 kg) or the rebreeding performance of the cows (92.6 vs 92.0%).   These results are in contrast to some earlier reports where improvements in calf growth and rebreeding were noted (Bellows, 1999).  An explanation may be that the cows in this experiment were in relatively good condition at calving (body condition scores of 5 to 6) and the grazing season had adequate to good rainfall and summer forage was abundant.

Implications

The self-fed high energy (20% fat) tub used in this experiment successfully controlled intake within the target range under rigorous feeding conditions.  The energy supplied by the tub was apparently well utilized by the cows based on the reduced hay offered and the lower weight losses between about 60 d precalving and postcalving.  These results support that the 20% fat tub is a viable means to supplement pregnant cows. 
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