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Comparing cattle nutritional plane to forage quality 
to determine mineral intake and deficiencies.
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Introduction
Knowing nutritional status of range beef cattle through the year can assist ranchers in their decision making regarding 
grazing management and supplementation practices. With proper nutrient management they could potentially see an 
increase in livestock pregnancy rates, be able to shorten the breeding/calving seasons, and increase weaning weights 
due to birth of more robust calves and/or improved milk quality of the cows leading to heavier calf weaning weights.

Objectives
(1) Obtain crude protein and net energy intake estimates for three cow herds using NIRS analysis of their fecal matter 
and assess if their annual requirements were being met; (2) obtain crude protein and net energy content of human-
sampled range forage and assess how similar results are obtained by NIRS analysis of cattle fecal matter; and (3) obtain 
macro and trace mineral contents of the forage and evaluate if a correction factor in potential intake is needed.

Materials and Methods
The project was conducted at two cooperator ranches: Ranch1 in Johnson County, and Ranch2 near the Johnson/
Natrona County line. Ranch2 splits their cows into two herds June–December: One herd on foothill pastures of the 
southern Bighorns and the other on pastures along the Red Wall. They are combined January–May. Both ranches calve 
from early April to late May. Fresh fecal matter was collected every four to six weeks from the cow herds for three years 
(Jul 2015–Oct 2018). The samples underwent Near-Infra-Red Spectrometry (NIRS) analysis by the Grazing Animal 
Nutrition (GAN) Lab of Texas A&M University to assess dietary intake of crude protein and digestible organic matter 
(DOM). From DOM values, Total Digestible Nutrients (TDN) and Net Energy for maintenance (NEm) amounts were 
calculated. In conjunction with fecal sampling, range grasses and grass-like plants were sampled from various areas 
of the pastures. Plants sampled were of species that the cattle appeared to be utilizing, the five most common being 
western wheatgrass, needle-and-thread, green needlegrass, bluebunch wheatgrass, prairie Junegrass, and threadleaf 
sedge. These six plants accounted for 89% of all that were sampled. The plant samples were sent to the Soil, Water, 
and Forage Lab of Texas A&M University and analyzed for their crude protein, acid detergent fiber (ADF), calcium, 
phosphorus, potassium, magnesium, sulfur, iron, manganese, zinc, and copper contents. From ADF values TDN and 
NEm values were calculated.

Results and Discussion
NIRS analysis of the cows’ fecal matter indicated that the rangeland forage provided them an adequate amount of crude 
protein in May and June (early lactation) but not during mid-lactation (Jul–Aug) and late lactation (Sep–Oct) when it 
averaged 1.7% and 2.5% below their needs, respectively. Once calves were weaned (late Oct/early Nov) dietary protein 
was generally adequate until mid-December. Thereafter until May dietary protein was below their needs by an average 
of 3.6%. Crude protein content of all hand-sampled rangeland grasses and grass-like plants averaged 6.3% compared 
to 6.6% obtained from NIRS analysis of beef cow fecal matter. Plant crude protein content averaged 9% higher April 
through September compared to that in the cows’ diet. This was possibly due to only new growth being clipped by hand 
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whereas it is feasible that the cows consumed some old growth along with new. From October through March plant 
crude protein content averaged 30% lower than that in the cows’ diet. Apparently during the dormant season the cows 
selected a higher quality diet compared to what plants were selected for hand sampling.

Dietary NEm was sufficient throughout the year, except in February and March 2016 and 2018 at Ranch1 averaging 
about 0.40 Mcal/lb. below the cows’ requirement. The reason for this low intake of NEm was probably due to the very 
low level of crude protein in their diet (< 4.50%). Low levels of dietary protein, especially the degradable portion, 
results in rumen microbes not being able to fully degrade the fiber in forages and as a result not all available NEm 
in the forage is utilized by them and in turn the cow. In addition, this causes the forage to remain in the rumen for a 
longer period before it passes to the abomasum and out the intestines, restricting forage intake by the cow. During July 
and August if cow body condition drops to a score of 5.0 or lower, furnishing a protein supplement could be warranted. 
Provision of a protein supplement is generally needed December through late April. NEm content of the hand-sampled 
plants averaged 87% of the amount measured from NIRS fecal analysis (0.58 Mcal/lb. vs. 0.66 Mcal/lb.) and was never 
greater than what was reported to be in the cows’ diet.

NIRS analysis of beef cow fecal matter to assess cows’ dietary crude protein and energy intake appears to be reliable. 
Use of adjustment factors to increase the potential amount of minerals consumed by cows during the dormant season 
and decrease the amount during the growing season would not be warranted. This is a positive outcome as it would be 
easier to base mineral supplements directly on laboratory analysis of the forage instead of trying to adjust as to whether 
the cows’ intake of minerals was higher or lower. Although a more in-depth examination still needs to be conducted 
with regard to how mineral levels compare among the grasses and grass-like plants, based on the similarities in their 
crude protein and NEm contents, ranchers can hand-sample grasses, sedges, and rushes they think their cattle are 
consuming and combine them for quality analysis. If forbs are a significant component in their cattle’s diet they would 
probably want to have them analyzed separately.
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