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ABSTRACT:  The objective of this study was to determine the effect of growing season on crude protein levels of native range in Eastern Colorado. Diet samples from three rumen fistulated cows, were collected over 12 mo (October 1999-September 2000) in a repeated measures experiment with animal as the experimental unit. Native range consisted of warm (prairie sandred, sand bluestem, blue grama) and cool (needle and thread, western wheatgrass, and sun sedge) season grasses. Spring (April, May) and summer (June, July, August) samples were collected twice per month, and fall (September, October) and winter (November, December, January, February, March) samples were collected once per month. Following rumen evacuation, cows were allowed to graze for 1 hour, and diet samples were then collected from the rumen. Samples were immediately frozen, freeze dried, and later analyzed for crude protein. Crude protein levels in the collected diet samples were similar (P>0.05) between the three rumen fistulated cows. Least squares means for crude protein ranged from 11.9% to 12.5% for the three animals across all samples. No interaction between individual animals and growing season was found (P>0.05). Growing season had an effect on crude protein level (P<0.05). Spring (lsmean = 16.0%) crude protein levels differed (P<0.05) compared to early summer, late summer, fall and winter (13.7%, 11.2%, 10.4% and 9.5%, respectively). Late summer and fall protein values were not different (P>0.05). Analyses for ADF, NDF, EE, and in situ protein degradation are currently underway. Understanding the seasonal effects on native range crude protein levels is important for developing cost effective nutrition programs for the cow herd.
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Introduction

Beef cows typically use forages as their source of nutrients throughout the grazing season, being supplemented primarily during the winter. Animal productivity in a range environment depends on three major factors: 1) nutrient concentration and availability to the animal; 2) forage intake; 3) and animal requirements (Adams, 1988). The objective of this study was to determine the effect of growing season on crude protein levels of native range in Eastern Colorado.

Materials and Methods

Three rumen fistulated cows were used over 12 mo (October 1999 through September 2000) in a repeated measures experiment with animal as the experimental unit to collect diet samples from Eastern Colorado native range at Eastern Colorado Research Center (ECRC) in Akron, Colorado. Native range consisted of warm (prairie sandred, sand bluestem, blue grama) and cool (needle and thread, western wheatgrass, and sun sedge) season grasses. Seasons were divided into five categories based on the growing season found at the ECRC. These seasons were 1) early summer (June); 2) late summer (July and August); 3) fall (September and October); 4) winter (November through February); and 5) spring (April and May). Samples were immediately frozen, and were later freeze dried, and analyzed for crude protein with the combustion method (AOAC, 1996) using a N analyzer (Leco, St. Joseph, MI). Analysis of variance using the general linear model procedure (SAS, 1991) was preformed to analyze the effects of growing season on crude protein levels on native range in Eastern Colorado. Growing season and rumen-cannulated cows were the independent variables with level of crude protein as the dependant variable. Three observations were removed from analysis. One observation was removed because the cow consumed supplemental feed during one collection period. The other two observations had biologically irrelevant levels of crude protein. It is believed that the samples from these cows were contaminated with old rumen contents. Analysis of data with outliers concurred with reported analysis. Analyses for ADF, NDF, EE, and in situ protein degradation are currently underway. Degradable and undegradable protein are also being characterized.

Results and Discussion

There was no difference between individual rumen fistulated cows and the level of crude protein (P>0.05) in diet sample collected. Least squared means for crude protein ranged from 11.9% to 12.5% for the three animals. No effect of interaction between individual animals and growing season was found (P>0.05). Growing season had an effect on crude protein level (P<0.05). Crude protein levels (Figure 1) were the highest in the spring (lsmean = 16.0%) and differed from all other seasons (P<0.05). Early summer protein level (lsmean = 13.7%) was lower than spring values (P<0.05), but higher than late summer, fall, and winter values (P<0.05).  Late summer and fall protein values (lsmean = 11.2% and 10.4%, respectively) were not different (P>0.05).  Crude protein was lowest during the winter (lsmean = 9.5%) and differed from all seasons (P<0.05) except fall (P>0.05).
Implications

Understanding seasonal effects on native range crude protein levels and ruminal degradability is important for developing cost effective cow herd nutritional management. 
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Figure 1. Least Squares Means for Crude Protein at Eastern Colorado Range.
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Columns with different letters indicates differences in Lsmeans (p<0.05).
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