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Story in Brief 

Six Santa-Cruz steers were harvested during the 2000/2001 wheat pasture season to determine 
phosphorus accretion of stocker cattle grazing winter wheat pasture.  Phosphorus concentration 
of carcass and offal was determined and phosphorus accretion in carcass, offal, empty body, and 
live weight was determined by simple linear regression.  Phosphorus accretion (g/kg) of carcass, 
empty body, and live weight was 7.5, 6.4, and 7.1, respectively.  Phosphorus accretion (g/kg) of 
carcass and empty body protein was 32.6 and 26.7, respectively.  Overall soil phosphorus 
removal by cattle is influenced by total weight gained, and is substantially less than phosphorus 
removed by forage biomass. 
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Introduction 

The primary method of soil phosphorus removal is by harvesting grain or forage crops.  Another 
way that phosphorus can be removed is by grazing cattle.  In order to determine the amount of 
phosphorus removed by winter wheat, phosphorus removal via wheat grain, hay, and grazing 
must be quantified.  The data reported herein was obtained as part of a larger five-treatment 
study that was conducted to determine the amount of soil phosphorus removed in grain, hay, and 
grazing.  Treatments included: 1) grazing during the winter, followed by grazing in the spring; 2) 
grazing during the winter, forage harvested as hay in the spring; 3) grazing during the winter, 
grain harvested in the spring; 4) no winter grazing, forage harvested as hay in the spring; and 5) 
no winter grazing, grain harvested in the spring.  The objective of this study was to quantify the 
amount of phosphorus that is removed from soil as a result of winter grazing of stocker cattle on 
wheat pasture. 

Materials and Methods 

Six Santa Cruz steers were randomly selected from a group of steers used for another study.  
Three steers were harvested at the Oklahoma Food and Agricultural Products Research and 
Technology Center (FAPC) on January 15, 2001, prior to grazing wheat pasture, to determine 
initial phosphorus concentration in the whole body.  Live weights of these steers were measured 
on January 10, when the steers were being withheld from feed and water.  Steers that remained 
were introduced to pastures on January 10 until March 21, 2001 (winter grazing period, 70 d), 
and from March 21 to April 11 (grazeout period, 21 d).  During the winter period, eight to 12 
steers were assigned to each of four pastures (2.1 acres/steer), and during the grazeout period, 
stocking density was adjusted to eight to 14 steers in each pasture (.70 acres/steer).  Three steers 
were harvested following completion of the grazeout period on April 16, to determine final 
phosphorus concentration in the whole body.  Live weights of this group were measured on April 
11 following an overnight shrink (approximately 16 hours) without feed or water. 



Steers were harvested following normal operating procedures for FAPC.  Once the steers were 
eviscerated, the visceral organs were removed, cleaned of their contents, and weighed 
individually.  In addition to organs, head, hide, blood, mesenteric fat, and feet and ears were 
weighed.  These weights were combined to determine total offal weight for each steer. 

Offal was ground in a whole body grinder on the day of harvest.  The right side of each carcass 
was ground in the same grinder following a 24-h chill.  Triplicate samples, about 10 lb each, 
were collected from carcass and offal.  Sub samples were collected to be lyophilized, and finely 
ground for subsequent laboratory analysis to determine nitrogen and phosphorus concentration.  
Samples were digested in 25% HCl, and analyzed spectrophotometrically to determine 
phosphorus concentration.  Phosphorus concentration was then used to determine total 
phosphorus (g DM) in carcass and offal.  Total phosphorus gain (g/kg) in carcass, empty body, 
and live weight was determined using simple linear regression analysis. 

Nitrogen concentration was determined using a total combustion technique (NS-2000ậ; LECO, 
St. Joseph, MI).  Nitrogen concentration was used to compute percent crude protein in carcass 
and offal, by multiplying percent nitrogen x 6.25.  Phosphorus accretion per kg of protein in 
carcass and total empty body was determined by regression of total phosphorus (g) against total 
protein (kg) in carcass, and empty body. 

Results and Discussion 

Mean daily gain of the three steers harvested on April 16 was .90, 3.21, and 1.44 lb for winter, 
grazeout, and the overall trial (91 d), respectively.  Phosphorus accretion in carcass, empty body, 
and live weight was 7.5, 6.4, and 7.1 g/kg and is shown graphically in Figures 1, 2, and 3, 
respectively.  Phosphorus accretion in this study was within the range of 5 to 8 g P/kg live 
weight in pigs reported by Jongbloed (1987).  Phosphorus concentrations in beef and swine 
tissue are similar (Anderson and Hoke, 1990; Anderson et al., 1992), and therefore, phosphorus 
accretion rates in cattle should be similar to that of the pig. 

 



 

 

Phosphorus accretion rates in this study were 32.6, and 26.7 g/kg of protein in carcass and empty 
body, and are shown graphically in Figures 4 and 5, respectively.  Rate of phosphorus accretion 
(g P/kg of protein) in this study was lower than the phosphorus requirement above maintenance 
of 39 g P/kg of protein reported by the 1996 Beef Cattle NRC. 



 

 

Phosphorus removal was calculated as phosphorus removal per kg of live weight (g/kg), 
phosphorus removal per steer (g/steer), and phosphorus removal per acre (g/acre).  Phosphorus 
removal per kg of live weight was 7.1 g/kg.  Phosphorus removal per steer was dependant upon 
total gain of the steers, and averaged 354 g/steer.  The wheat pasture year of 2000/2001 was poor 
for steer gains due to low standing crop and a short grazing season, which limited steer 
performance.  Steers in this study gained only 50 kg over the entire (91-d) trial, therefore, 
phosphorus removal per acre was lower than expected at 370 g/acre. 

Implications 

Quantification of soil phosphorus removal from various sources is important in determining the 
amount of phosphorus that can be applied to the soil, in the form of animal manure, over a 



specific area.  In the current study, the greatest amount of soil phosphorus was removed by 
forage biomass.  At the Marshall location, 6,595 g P/acre was removed by harvesting the forage 
as hay, and 4,926 g P/acre was removed by harvesting grain.  This is substantially greater than 
the amount of phosphorus removed by grazing cattle (370 g/acre). 
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