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According to recent financial analyses of 240 beef cow operations in New Mexico, Texas and Oklahoma, raised and purchased feed costs per cow averaged $83.  Ironically, grazing costs per cow also averaged $83.  Total operating costs per cow averaged $351 (McGrann et al., 1998).  These data document an important fact that astute cattlemen are well aware of.  That is that feed costs, land costs and grazing management are key elements in the profitability equation for a cow/calf enterprise.  

According to this same data, cow/calf enterprises, on average, have only been profitable in one of the past seven years.  Because purchased and harvested feed represents a variable cost, and because it comprises 24% of the total cost of production, this category is an obvious target to trim cost of production.  However, nutritional status of the cow is closely related to reproductive performance.  Consequently, producers are challenged with providing optimal supplementation at the lowest possible cost, while maintaining or even improving reproduction.  This is a tall order.  However, a few cattlemen are really good at this balancing act!  Table 1 shows production, costs and profit or loss from the most profitable 25% and lowest profitable 25% cow/calf producers in the SPA data base (240 herds represented).  

Table 1.  Production, feed costs, total costs and profit (loss) from high and low profit producers.
Item
Most Profitable 25%
Least Profitable 25%

Pounds weaned per exposed female
457
402

Raised and purchased feed costs ($/cow) 
58
97

Total operating costs ($/cow)
252
474

Net income, ($/cow)
152
-170

Adapted from McGrann et al., 1998. IRM-SPA Handbook. Texas Agricultural Extension Service.


One of the most revealing observations in this data is that astute cattlemen are able to produce more with less!  The overall goal of this paper is to provide cow/calf operators with information that will assist in evaluating supplemental needs and sources.  Hopefully, the end result will be reduced operating costs without reduced performance.  

Many feed ingredients, including traditional commodities as well as alternative feeds, are available to meet the nutrient needs of the beef cow.  A cow/calf producer must determine what nutrients are required, then evaluate the potential nutrient sources that can get the job done at the lowest possible cost.  With this in mind a four-step approach will be taken: 1) determine the nutrient requirements for the appropriate stage of production; 2) anticipate the amount of nutrients cows will receive from winter range and/or hay; 3) determine supplemental needs; 4) evaluate supplement alternatives.

Nutrient Requirements

Nutrient requirements for beef cows include those for water, energy, protein, minerals and vitamins.  Cow age, size, breed, body condition, milk production potential, expected calf birth weight, hair coat length in relation to current temperature and various other environmental effects all influence a cow’s requirements.  The influence cow size and milk production has on nutrient requirements during gestation and early lactation is demonstrated in tables 2 and 3.   

Table 2.  Beef cow nutrient requirements during mid and late pregnancy1

Cow Weight,
Dry Matter
NEm2,
Crude Protein,
Calcium,
Phosphorus,

lb.
Intake lb.
Mcal/day
lb./day
g/day
g/day

Middle 1/3 of pregnancy





1000
19.6
7.7
1.5
13.4
11.0

1100
21.1
8.3
1.6
14.8
12.1

1200
22.5
8.9
1.7
16.1
13.2

Last 1/3 of pregnancy





1000
19.8
9.6
1.6
13.4
11.0

1100
21.3
10.4
1.7
14.8
12.1

1200
22.7
11.1
1.9
16.1
13.2

1Adapted with modifications from Nutrient Requirements of Beef Cattle, NRC, 1996.

2Net energy for maintenance.

Table 3.  Beef cow nutrient requirements during early lactation (1st 90 days)1
Weight,
Milk,
NEm2,
Crude Protein,
Calcium,
Phosphorus,

lb.
lb./day
Mcal/day
lb./day
g/day
g/day

1000
10
12.1
2.1
24.6
17.4

1100
10
12.7
2.2
25.9
18.4

1200
10
13.4
2.3
27.3
19.5








1000
15
13.7
2.5
30.2
20.7

1100
15
14.4
2.6
31.5
21.8

1200
15
15.0
2.6
32.9
22.8








1000
20
15.3
2.9
35.8
24.0

1100
20
16.0
2.9
37.1
25.1

1200
20
16.6
3.0
38.5
26.1








1000
25
17.0
3.2
41.3
27.3

1100
25
17.6
3.3
42.7
28.4

1200
25
18.3
3.4
44.0
29.5

1Adapted with modifications from Nutrient Requirements of Beef Cattle, NRC, 1996.

2Net energy for maintenance.

Nutrient Contribution From Forage

Anticipating nutrients supplied by the forage base is the most difficult task in beef cow nutrition.  The formula is simple:

Forage intake x concentration of available nutrients in the forage

However, many factors influence both components in this formula.  Forage intake is dramatically influenced by forage quality as well as forage availability, and both of these factors vary dramatically from year to year and month to month.  It is interesting to note that after many years of research, an accurate method to account for all this variation in predicting forage intake remains illusive.  General guidelines for estimating forage intake are included in Table 4, and are expressed as a percentage of cow body weight.  In general, intake is lower with lower quality forages and increases considerably with the onset of lactation.  

The next step is to estimate nutrient content of standing forage or hay.  As mentioned earlier, these values are also variable, depending on forage type, grazing management, maturity and weathering.  The most accurate method to determine supplemental needs for cows that will receive primarily a hay diet, is to have the hay analyzed for nutrient concentration.  This will cost from $15 to $40 per sample, but can save hundreds, even thousands of dollars in some cases.  Table 4 includes “average” nutrient values for common harvested forages found in southern Oklahoma and northern Texas.  Nutrient analyses of clipped forage samples are less useful, because cows have the opportunity to selectively graze.  In fact, cows almost always select a higher quality diet than is reflected in clipped pasture samples.  A more practical approach would be to use the values in Table 4 as a base line for winter range nutrient content.  Then, managers can adjust supplemental needs based on local forage conditions, cow condition and experience.      

Table 4.  Average nutrient content of selected forages (dry matter basis)1.

Hay Type
Crude Protein,

 %
NEm, 

Mcal/lb.
Ca, %
P, %
Estimated Intake,

% of body weight

  Gest.        Lact.

Winter range
5.0
.41
.26
.15
1.8
2.0

Prairie hay
6.4
.45
.35
.14
1.8
2.2

Bermuda hay
7.8
.42
.47
.20
1.8
2.0

Sorg/sudan hay
8.0
.52
.55
.30
2.0
2.3

1Nutrient Requirements of Beef Cattle, NRC, 1984 and 1996.

Supplemental Needs

Once nutrient requirements have been established and a reasonable estimate of the nutrient contribution of the forage has been made, determining supplemental needs is simply a comparison of the two.  For this discussion, we will assume cows will graze winter range (receive little or no hay supplementation).  Average cow weight will be 1100 lb. and average calving date is March 15.  Consequently, these cows would be grazing low quality winter range throughout the last one third of gestation.  By using the information in Table 2 and Table 4, supplemental needs for a cow grazing winter range were calculated (Table 5).  Without supplementation, this group of cows would be deficient in both protein and energy, and would be expected to loose considerable body condition before calving.   

Table 5.  Nutrient supply compared to requirements for 1100 lb. beef cow grazing native range during last one third of pregnancy.


Crude Protein, lb.
NEm, Mcal

Required 
1.74
10.39

Supplied by forage
.99
8.12

Supplemental need
.75
2.27

Evaluating Supplement Alternatives


Many energy and protein dense feeds are available to cattlemen in this region due to grain and cotton production in the mid-west and great plains.  Evaluating and capitalizing on low cost supplements requires some knowledge of beef cow nutrition, a mechanism to track markets and the ability to contract or even store feeds in advance of the feeding period.  In addition, cost of ingredients for the supplementation program is only part of the story.  Some alternative feeds are bulky and difficult to handle.  In many cases, storage for truckload lots must be available in order to reduce transportation costs.  Available labor and feeding system must also be considered, and may limit the options for many producers. 

A common method to evaluate feed alternatives is the “cost per unit of nutrient” method.  This method is most useful in situations where only one major nutrient (usually energy or protein) is determined to be deficient.  Table 6 includes cost per ton and cost per unit of protein and energy for several feeds.  Costs for these feeds were estimated based on prices during early January, 1999 with the assumption that they would be delivered to the Fort Worth area.  Certainly, costs will vary from the values in the table, depending on source, transportation costs and other factors.  Consequently, the data presented should be considered a demonstration of the “evaluation” technique, and not an absolute evaluation of feed stuffs for all producers.   

Table 6.  Protein and energy content and cost of various supplement sources.

Feed
Cost/Ton1
Protein, 

% as fed
Cost/lb.

Protein
NEm, Mcal/ lb. as fed
Cost / Mcal NEm

20% cube
$145
20.0
$.37
.74
$.10

25% cube
$165
25.0
$.33
.71
$.12

38% cube
$210
38.0
$.28
.68
$.15

Corn
$96
8.8
$.55
.90
$.05

Milo
$81
10.8
$.38
.81
$.05

Cotton seed meal2 (41%)
$150
41.0
$.18
.78
$.09

Alfalfa hay
$100
15.0
$.34
.49
$.10

Wheat middlings2
$110
15.2
$.36
.74
$.07

Soybean hulls2
$105
10.9
$.48
.76
$.07

Corn gluten feed2
$120
22.5
$.27
.79
$.08

1`Estimated cost as of 1/4/99.

2Cost of bulk delivery from nearest plant included.

Higher protein feeds are usually cheaper sources of protein and high-energy feeds that are low in protein are cheaper sources of energy.  Cost per unit of nutrient can not be used exclusively in evaluating various feeds.  In the current example, the model cowherd requires supplemental protein and energy.  If the cows were in excellent condition (condition score of 6 or greater), 2 lb. of the 38% cube or 2 lb. of cottonseed meal could be fed to meet the protein requirement.  The net effect would be to maximize forage intake and digestion, with the understanding that the cows would lose some weight and condition, due to a slight deficiency in energy intake.  For cows in moderate body condition, both energy and protein requirement must be met in order to maintain weight and body condition prior to calving.  Table 7 demonstrates various supplementation programs and costs that would meet or exceed both protein and energy supplementation needs. 

Table 7.  Supplemental feed cost for 1100-pound beef cow grazing winter range during late pregnancy.

Item
Amount fed,

lb./day
Protein, lb.
NEm, Mcal
$/day
$/90 days

Supplemental need1

.75
2.27



20% cube
3.75
.74
2.77
.27
24.47

25% cube
3.0
.76
2.13
.25
22.28

38% cube
3.0
1.13
2.10
.32
28.35

Corn/CSM2
3.0
.75
2.53
.18
16.61

Milo/CSM3
3.0
.78
2.40
.17
15.59

Alfalfa hay
5.0
.74
2.44
.25
22.50

Wheat middlings
5.0
.76
3.70
.28
24.75

Soybean hulls
7.0
.76
5.36
.37
33.08

Corn gluten feed
3.25
.73
2.57
.20
17.55

1From table 5.

250% corn, 50% cotton seed meal mix.

350% milo, 50% cotton seed meal mix.

Notice that protein must be overfed with the 38% cubes in order to meet the energy need.  Conversely, energy must be overfed in the case of soybean hulls and wheat middlings in order to meet the protein need.  In fact, forage intake would be substantially reduced by feeding this much concentrate (greater than 4 lb. per head).  Therefore, the protein and energy contribution from the forage would need to be reduced.  Because of the low quality forage diet, these cows require considerable supplemental protein and energy.  Consequently, feeds that are moderate in protein (around 25% CP) and high in energy are the most economical supplements in this scenario.  Obviously, for cows receiving bermuda hay or sorghum sudan hay (Table 4), low protein, high energy feeds would be more economical.  


Another rule of thumb to consider is to keep total grain intake below 2 to 3 lb. per head per day (.2% of body weight).  Greater amounts cause reduced forage digestibility and intake.  However, supplements that combine grain and high fiber feeds, such as soybean hulls and wheat middlings can be fed up to 4 - 5 lb. (.4 % of body weight) without having much effect on forage utilization.  Recent research suggests that the negative effects of feeding greater amounts of concentrates can be somewhat offset by slightly overfeeding natural protein sources.  It is thought that the microbial population’s requirement for protein is highly associated with the amount of fermentable feed provided.  Obviously, feedgrains and the byproduct feeds listed in table 6 are highly fermentable.  

In summary, reducing feed costs, while maintaining performance is a must for cow/calf producers.  By using a systematic approach to evaluating beef cow nutritional requirements, forage nutrient contribution and alternative supplemental sources, an optimal winter nutrition program can be designed.  The lowest cost alternative will not always be the best program, due to the relative value of convenience, labor availability and feeding system.  The most effective way to evaluate alternatives is to first determine the cost of the total supplementation program, then compare differences in cost with other factors.   

�Prepared for the TSCRA School for Successful Ranching.  March 27, 1999, Fort Worth, Texas.





