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Understanding and Interpreting Statistics in 

Research Results   
S. M. DeRouen, Dean Lee Research Station 

 

 
 

Findings  

 

●   Using statistics allows the authors to 

assess the reliability of the data sampled 

from their experiments.  

 

●  When a result is referred to as 

statistically significant, the authors are 

stating that the data have passed a 

mathematical test designed to identify a 

true treatment effect rather than from one 

due solely to chance. 

 

●  Apparent treatment differences that are 

not significant may be due to some type of 

extraneous variation indicating that these 

differences may be due to chance rather 

than to treatment effects. 

 

Most of the articles in this 

publication have used statistics to indicate 

significant differences among specific 

groups (usually treatments) evaluated in 

their experiments.  Using statistics allows 

the authors to assess the reliability of the 

data sampled from their experiments. 

Because animals, by their nature, 

exhibit a wide range of individual 

performance potentials, an adequate number 

of animals and replication of treatments are 

required to obtain reliable data.  Statistical 

analyses are used over a wide range of traits 

in beef cattle (pregnancy rate, body 

condition score, milk yield, average daily 

gain, weaning weight, carcass traits, etc.). 

When animals on one treatment 

perform better (higher pregnancy rates or 

greater weight gains) than those on another 

treatment, it may be that by chance the 

animals in the first treatment performed 

better than the second, or it may be because 

the first treatment truly caused the animals 

to perform better.  Scientists use statistical 

analysis procedures to calculate the 

probability (likelihood) that such difference 

are due to the treatment imposed rather than 

chance.  When a result is referred to as 

statistically significant, the author is stating 

that the data have passed a mathematical test 

designed to identify a true treatment effect 

rather than from one due solely to chance.  

This allows the results to be biologically 

meaningful. 

There are occasions when treatment 

differences in research results may appear 

large but are shown not to be statistically 

different.  This “contradiction” could be 

caused by some type of extraneous variation 

that could be inherent in the experimental 

material (animals and/or treatments 

imposed) and because of this, the statistical 

analysis indicates there is a greater 

probability that these apparent differences 

may be due to chance. 

Most of the data reported are 

presented as means or averages of that 

treatment.  The level of significance is 

usually stated as a probability value (P) and 

will look like P < 0.05 or P < 0.01.  Thus, 

the probability that any two treatment means 

differ solely due to chance is less than 5% or 

1%, respectively.  Therefore, there is a high 

confidence or probability (more than 95% or 
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99%) that the two treatments are truly 

different.  Treatments with the same letter 

are not statistically different, and treatments 

with no common letters are statistically 

different. 

The articles in this publication have 

been subjected to review by qualified 

scientists for scientific merit, adequacy of 

experimental procedures and correctness of 

interpretation.  Readers can further benefit 

from the information provided in this 

publication by understanding and properly 

interpreting the statistics associated with the 

research results reported. 

 

Glossary of some statistical terms: 

Mean – Sum of measured treatment effects 

divided by the number of observations; 

mean can be adjusted or weighted.  

 

Probability – The likelihood or relative 

frequency in which an event occurs or is 

likely to occur.  

 

Reliability - a statement of statistical 

confidence as to the outcome of treatment 

effects of an experiment.  

 

Replication - duplication of an experiment 

so as to reduce experimental error. 

 

Significant (statistically) – A rule of 

deciding, from data analysis, whether or not 

to reject the hypothesis about the action or 

effects of the treatments being tested. 

 

Statistics - the science that deals with 

collection, classification, analysis and 

interpretation of numerical facts and data. 

 

Treatments - term used to describe the 

different procedures whose effects are 

measured and compared in an experiment.
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Performance Evaluation of Beef Bulls-Dean Lee 

Bull Test   
S. M. DeRouen and D. Coombs, Dean Lee Research Station  

 

 

 
Findings  

 

●   One hundred seventy-nine bulls 

representing six beef breeds and 26 

Louisiana breeders were evaluated on 

four 112-day grain-fed bull performance 

tests in the winters of 2008-09 and 2009-

10 and the summers of 2009 and 2010. 

 

●  Daily gains averaged 3.67 pounds and 

adjusted yearling weight averaged 1069 

pounds for the winter tests.  Daily gains 

and adjusted yearling weights for the 

summer tests averaged 3.18 and 1096 

pounds, respectively. 
 

●  Comparisons of 112-day gain 

performance among bulls in a common 

environment provide a powerful tool in 

making herd sire selections. 

 

Introduction 

        It has been well established that such 

traits as post weaning growth rate, feed 

efficiency and frame size at a given age are 

moderately to highly heritable. Selection 

based on individual performance for growth 

is an effective means of achieving genetic 

improvement for these economically 

important traits. 

        Since 1958, the Louisiana Agricultural 

Experiment Station has been performance 

testing beef bulls for interested breeders 

throughout the state. The primary objective 

of this program is to evaluate and compare 

the ability of bulls to gain rapidly and 

efficiently under uniform or common 

environmental conditions. In addition to the 

actual weight gain and frame size 

evaluations, the testing station also provides 

other tools (i.e., ultra-sound and breeding 

soundness exams) to breeders to further 

assess and evaluate future herd sires. 

Approach  

        A total of two 112-day tests were 

conducted each year; one from late October 

to mid-February (winter test) for spring-born 

bull calves and one from early June to late 

September (summer test) for fall-born bull 

calves.  All bull calves ranged in age from 

six to nine months at the start of each test. 

Body weights were taken at 28 day intervals 

in addition to the initial and final weights. 

Hip height and scrotal circumference 

measurements were taken at the end of each 

test and adjusted to a 365-day basis. Bulls 

were full-fed, free-choice in groups of 

approximately 7 to 10 heads per pen. The 

diet contained 65% TDN (total digestible 

nutrients) and 13% crude protein. The ration 

was composed of 41% ground corn, 20% 

crimped oats, 20% cottonseed hulls, 10% 

cottonseed meal, 7% molasses, 1.3% urea 

and  0.7% sodium bicarbonate-salt-vitamin 

A-D-E premix. 

        All bulls were required to be properly 

vaccinated and have a negative PI-BVD 

(persistently infected- bovine viral disease) 

test before arriving at the test station. 

Participants were given an option to have 

their bulls ultra-sounded for loin eye 

(ribeye) area, fat thickness and marbling and 

have a Breeding Soundness Exam conducted 

which includes a semen evaluation, as well 

as a physical exam.   
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Results and Discussion 

        Tables 1, 2, 3 and 4 present averaged 

performance data by breed for the two 

winter tests (Tables 1 and 2) and the two 

summer tests (Tables 3 and 4). For the 

winter tests, overall performance trended 

higher for the 2009-10 test relative to the 

2008-09 test with the 112-day average daily 

gain being 0.10 pounds greater (3.72 vs. 

3.62 pounds).  Likewise for the summer 

tests, overall performance was higher for the 

more recent test (2010) relative to the 2009 

test with the 112-day average daily gain 

being 0.15 pounds greater (3.25 vs. 3.10 

pounds).  These higher weight gains indicate 

positive genetic trends for growth over this 

two year period.  

        Overall weight gain performance was 

greater during the winter tests. Gains during 

the winter testing period are normally higher 

than in the summer.  Even with installation 

of fans and a sprinkler system to help offset 

the heat and humidity during the summer, 

gains were still lower for bulls fed during 

the summer feeding periods. Daily gain for 

the winter group over the two years 

averaged 3.67 pounds, whereas the summer 

tested group averaged 3.18 pounds for over 

the two year period. 

        The 112-day average daily gain is the 

most important measurement in these results 

because it evaluates growth during the 

period when the bulls are together under 

uniform environmental conditions.  

Selection for 112-day gains in bulls should 

improve offspring weaning and yearling 

weights as well as feedlot rate of gain 

because these growth traits are moderately 

to highly heritable and are highly 

(positively) correlated. 

 

 

 

Table 1. Performance of bulls on Test 101 (winter 2008-09). 
 

              Start of test               End of test                        365-day adjusted 

      No.              10/28/2008                        2/17/2009                       112-day       Hip           Weight, 

Breed      bulls     Weight, lbs. WDA
a
, lbs.  Weight, lbs. WDA

a
, lbs.       ADG

b
, lbs.     height, in.     lbs.  

 

Angus       33         688              2.59          1126   2.97       3.91             49.1            1098 

Charolais   11           787               2.71             1172           2.92                      3.44             50.8            1072  

Hereford    36           703               2.53             1084           2.78                      3.40             49.0            1029 

 

Total/avg.  80           708               2.58             1113           2.88                      3.62             49.3            1064 
 

a 
Weight per day of age.  

b
 Average daily gain.  
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Table 2. Performance of bulls on Test 103 (winter 2009-10). 
 

              Start of test               End of test                       365-day adjusted 

      No.              10/28/2009                        2/17/2010                      112-day       Hip           Weight, 

Breed      bulls     Weight, lbs. WDA
a
, lbs.  Weight, lbs. WDA

a
, lbs.      ADG

b
, lbs.    height, in.     lbs.  

 

Angus       26         757              2.88             1187      3.15     3.80          49.9              1156 

Brangus      2             717              2.51                1102           2.77                  3.41            49.2             1016  

Braford       1            860               2.60                1212           2.73                  3.12            53.0             1011 

Charolais   15           640               2.25                1087           2.73                  3.96            50.3             1004 

Hereford    12           698               2.46                1077           2.71                  3.35            49.6               999 

 

Total/avg.  56           713               2.60                1134           2.92                  3.72              50.0            1074 
 

a 
Weight per day of age.  

b
 Average daily gain.  

 

 

Table 3. Performance of bulls on Test 102 (summer 2009). 
 

             Start of test             End of test                      365-day adjusted 

      No.              6/10/2009                      9/30/2009                       112-day         Hip           Weight, 

Breed      bulls     Weight, lbs. WDA
a
, lbs.  Weight, lbs. WDA

a
, lbs.    ADG

b
, lbs.     height, in.     lbs.  

 

Angus       25          711              2.93        1069           3.00                   3.19        49.7                 1102 

Charolais   18            706               2.94           1043           2.96                  3.01              51.1                1085  

Hereford    15            639              3.00             982            3.02                  3.06              50.8                1105 

Simmental  1             978              3.47            1310           3.32                  2.96              53.3                1220 

 

Total/avg.  59            696              2.96            1043           3.00                  3.10              50.5                1100 
 

a 
Weight per day of age.  

b
 Average daily gain.  

 

 

Table 4. Performance of bulls on Test 104 (summer 2010). 
 

             Start of test             End of test                      365-day adjusted 

      No.              6/9/2010                          9/29/2010                       112-day        Hip           Weight, 

Breed      bulls     Weight, lbs. WDA
a
, lbs.  Weight, lbs. WDA

a
, lbs.    ADG

b
, lbs.     height, in.     lbs.  

 

Angus       14         684              2.87             1054      3.00     3.31          49.4              1113 

Charolais   17           693               2.81                1052           2.93                  3.20            51.1             1075  

Simmental  1            730               2.74                1083           2.87                  3.15            51.2             1089 

 

Total/avg.  32           690               2.83                 1054           2.96                  3.25            50.4            1092 
 

a 
Weight per day of age.  

b
 Average daily gain.  
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2009-2010 LSU AgCenter Junior Beef Grazing 

Program  
T. Page, School of Animal Sciences 
 
 
 

 

Findings 

  

●  27 Junior Beef Grazing Projects were 

completed in 12 different parishes 

 

●  The calves gained from a low of 1.51 

pounds per day to a high of 3.68 pounds 

per day on ryegrass 

 

●   Cost of gains ranged  between 27.10 

per cwt to 73.10 per cwt 

 

Introduction 

The LSU AgCenter Junior Beef 

Grazing Program is an outstanding 

educational program for Louisiana 4-H and 

FFA members who have an interest in 

grazing calves on ryegrass during the winter 

and spring.  The three divisions consist of 

Steers, Heifers and Bulls.  Participants must 

have four calves of the same sex per pen 

(2.5 acres).  Participants in this program 

may enter more than one pen in multiple 

divisions.  Calves may be from commercial 

or registered cattle. 

Participants may implant their calves 

with a growth stimulant at weigh-in 

(optional) unless they are planning to keep 

heifers as replacements for their herd.  

Calves are identified (tagged), dewormed 

and implanted (optional) at weigh in.  

Calves must be grown out on ryegrass 

pasture only.  Calves may be fed silage or 

hay during adverse weather periods or when 

ryegrass stands become short.  No 

supplemental feed may be fed to the calves 

during the grazing period.  Minerals may be 

provided to the calves during the project.  

The calves will be grazed for approximately 

150 days and the project usually ends in mid 

May. 

The awards for the Junior Beef 

Grazing Program are furnished by the 

Louisiana Cattlemen‟s Association.  The 

Top Pen of each division (Steers, Heifers, 

and Bulls) receives a certificate and a $500 

Scholarship.  Each parish winner receives a 

certificate and a $50 cash award.  All 

participants who produced 500 pounds or 

more of beef per acre receive a certificate 

for the 500 Club. 

Sponsors for this year‟s program 

include the Louisiana Cattlemen‟s 

Association, the LSU AgCenter, Merial 

Limited, Fort Dodge Animal Health, 

Schering Sales Corporation and the Wax 

Company, Inc. of Amory, Mississippi.  The 

Wax Company supplied the rye grass seed 

for the program. 

 

Results and Discussion 

This year‟s Top Pen of Steers was 

owned by Kailey Bailey of Beauregard 

Parish.  Their average daily gain was 3.68 

pounds per head with an estimated cost of 

$27.10 per hundred weight of gain.  Her 

project produced 884 pounds of beef per 

acre.  Also, Kailey had the highest 

performing Pen of Heifers but each 

participant is only allowed to win one 

division each year. 

The Top Pen of Heifers was awarded 

to Allison Melsheimer of Beauregard Parish.  

Their average daily gain was 2.89 pounds 

per head with an estimated cost of $34.50 
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per hundred weight of gain.  Her project 

produced 694 pounds of beef per acre. 

The Top Pen of Bulls was awarded 

to Aimee Crosby of Lafourche Parish.  Their 

average daily gain was 2.52 pounds per head 

with an estimated cost of $34.60 per 

hundred weight of gain.  Her project 

produced 692.2 pounds of beef per acre. 

There were 29 4-H and FFA 

members from 12 different parishes who 

participated in the 2009-2010 Junior Beef 

Grazing Program.  The average estimated 

cost for each acre of ryegrass produced was 

$239.67.  The average daily gain for the 

steers in the program was 2.59 pounds with 

an average estimated cost of $44.88 per 

hundred weight of gain.  The average daily 

gain for the heifers was 2.48 pounds with an 

average estimated cost of $41.79 per 

hundred weight of gain.  The average daily 

gain for the bulls was 2.15 pounds with an 

estimated cost of $47.41 per hundred weight 

of gain. 

Participants producing 500 pounds or 

more of beef per acre will receive a 

certificate of achievement of the 500 Club 

status.  The following 4-H and FFA 

members achieved the 500 Club status for 

the Steer Division:  Kailey Bailey, 

Beauregard Parish; Stephen Mike Lewis, 

Washington Parish and Brett Landry from 

Terrebonne Parish.  The following 4-H and 

FFA members achieved the 500 Club status 

for the Heifer Division:  Kailey Bailey, 

Beauregard Parish; Allison Melsheimer (2 

Pens), Beauregard Parish; Dylan Benoit (2 

Pens), Jeff Davis Parish; Katie Benoit, 

Terrebonne Parish; Nick Bourgeois (2 Pens), 

Jeff Davis Parish; Christal Lewis, 

Washington Parish; Jonathan Fontenot, 

Evangeline Parish; Avery Boone, Ouachita 

Parish; Lorna Klein, West Feliciana Parish; 

Cyle Denison, Calcasieu Parish; and 

Brooklee Hurst, St. Helena Parish.  The 

following 4-H and FFA members achieved 

the 500 Club status for the Bull Division:  

Aimee Crosby (2 Pens), Lafourche Parish; 

Laura Chapentier, Terrebonne Parish; 

Garrett Charpentier, Terrebonne Parish; and 

Katie Crosby, Lafourche Parish. 

All 4-H and FFA members, parents, 

Extension agents and FFA advisors who 

participated and assisted in this program are 

to be commended for their excellent work.  

Congratulations to all the winners and 

participants of the 2009-2010 Junior Beef 

Grazing Program.  Also, again thanks to all 

our sponsors.  Without them, we would not 

be able to have such an outstanding 

educational program. 
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Table 1. 2009-2010 Junior Beef Grazing Program Results 

HEIFERS Placing Parish Gain/head/day Gain/Acre Cost/lb/gain 

500 

lb/ac 

     

Cents 

Club 

Winner 

Kailey Bailey * Beauregard 3.29 lb/d 790 lb/ac 30.3 YES 

Allison Melsheimer Pen 1 1 Beauregard 2.89 lb/d 694 lb/ac 34.5 YES 

Dylan Benoit Pen 2 2 Jeff Davis 2.90 lb/d 682 lb/ac 35.1 YES 

Allison Melsheimer Pen 2 3 Beauregard 2.74 lb/d 658 lb/ac 36.4 YES 

Katie Benoit 4 Terrebonne 2.67 lb/d 640 lb/ac 37.5 YES 

Nick Bourgeois Pen 2 5 Jeff Davis 2.68 lb/d 630 lb/ac 38.0 YES 

Christal Lewis 6 Washington 2.70 lb/d 618 lb/ac 38.7 YES 

Jonathon Fontenot Pen 1 7 Evangeline 2.60 lb/d 616 lb/ac 38.9 YES 

Nick Bourgeois Pen 1 8 Jeff Davis 2.56 lb/d 603.2 lb/ac 39.7 YES 

Jonathon Fontenot Pen 2 9 Evangeline 2.50 lb/d 592 lb/ac 40.1 YES 

Dylan Benoit Pen 1 10 Jeff Davis 2.39 lb/d 562.8 lb/ac 42.6 YES 

Avery Boone 11 Ouachita 2.19 lb/d 557.6 lb/ac 43.0 YES 

Lorna Klein 12 West Feliciana 2.30 lb/d 556 lb/ac 43.1 YES 

Cyle Denison 13 Calcasieu 2.21 lb/d 540 lb/ac 44.8 YES 

Brooklee Hurst 14 St. Helena 2.30 lb/d 507.2 lb/ac 47.3 YES 

Lacee Hurst 15 St. Helena 2.16 lb/d 476 lb/ac 50.4 

 Cyle Denison 16 Calcasieu 1.88 lb/d 459.2 lb/ac 52.2 

 Matthew Benoit 17 Terrebonne 1.68 lb/d 402 lb/ac 59.6 

 

       

       BULLS 

      

       Aimee Crosby Pen 1 1 Lafourche 2.52 lb/d 692.2 lb/ac 34.6 YES 

Laura Charpentier 2 Terrebonne 2.44 lb/d 586 lb/ac 40.9 YES 

Aimee Crosby Pen 2 3 Lafourche 2.34 lb/d 581.2 lb/ac 41.2 YES 

Garett Charpentier 4 Terrebonne 2.28 lb/d 548 lb/ac 43.7 YES 

Kristie Crosby 5 Lafourche 2.13 lb/d 531.2 lb/ac 45.1 YES 

Luke Chiasson 6 Lafourche 1.86 lb/d 450 lb/ac 53.3 

 Dustin Strickland 7 Tangipahoa 1.51 lb/d 328 lb/ac 73.1 

 

       

       STEERS 

      

       Kailey Bailey 1 Beauregard 3.68 lb/d 884 lb/ac 27.1 YES 

Stephen Mike Lewis 2 Washington 3.08 lb/d 704.8 lb/ac 34.0 YES 

Brett Landry 3 Terrebonne 2.27 lb/d 544 lb/ac 44.1 YES 

Alex Lovell 4 St. Mary 1.33 lb/d 322.4 lb/ac 74.3 
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       PARISH WINNERS 

      Kailey Bailey 

 

Beauregard 3.68 lb/d 884 lb/ac 27.1 

 Dylan Benoit 

 

Jeff Davis 2.90 lb/d 682 lb/ac 35.1 

 Katie Benoit 

 

Terrebonne 2.67 lb/d 640 lb/ac 37.5 

 Aimee Crosby 

 

Lafourche 2.52 lb/d 692.2 lb/ac 34.6 

 Stephen Mike Lewis 

 

Washington 3.08 lb/d 704.8 lb/ac 34.0 

 Jonathon Fontenot 

 

Evangeline 2.60 lb/d 616 lb/ac 38.9 

 Avery Boone 

 

Ouachita 2.19 lb/d 557.6 lb/ac 43.0 

 Lorna Klein 

 

West Feliciana 2.30 lb/d 556 lb/ac 43.1 

 Cyle Denison 

 

Calcasieu 2.21 lb/d 540 lb/ac 44.8 

 Dustin Strickland 

 

Tangipahoa 1.51 lb/d 328 lb/ac 73.1 

 Brooklee Hurst 

 

St. Helena 2.30 lb/d 507.2 lb/ac 47.3 

 Alex Lovell 

 

St. Mary 1.33 lb/d 322.4 lb/ac 74.3 

 

       *Can win only one Division in one year. 
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Louisiana Calf to Carcass Program  
T. Page, School of Animal Sciences 

 

 

 
 

Findings 

  

●  Average daily gains ranged from 

3.14 to 3.84 pounds 

 

●  Source and Age verified cattle 

received $20-$35 per head premium 

 

●   Profit per head over feeder calf 

value ranged from a low of $118.98 

per head to a high $376.88 per head 

 

Introduction 

 The Louisiana Calf to Carcass 

Program was started in 1992 under the 

administration of the LSU Agricultural 

Center with support from the Louisiana 

Cattlemen‟s Association, the Department of 

Agriculture and Forestry, and McNeese 

State University.  Several other states have 

similar educational programs such as 

Mississippi‟s Farm to Feedlot and Texas‟s 

Ranch to Rail. 

 It is a valuable educational program 

for Louisiana beef cattle producers.  

Producers learn how their cattle perform 

post weaning and the program makes 

producers more aware of different marketing 

strategies as well as ways to add value to the 

product they are producing.  Yes, producers 

usually make a profit on the calves they 

place into the program, but, that is not what 

the program is about.  It is educational and 

provides valuable information, networking 

and feedback that producers receive at 

basically no costs. 

 To participate in the program, beef 

cattle producers nominated a minimum of 

three calves.  Nominations were due by 

August 17, 2009.  The nomination fee is 

$35.00 per head.  This covers the cost of 

trucking the cattle to the feedyard.  

Performance data on the cattle was provided 

to each producer.  The information 

addresses issues such as marketing 

alternatives, growth and feedyard 

performance, carcass quality, health, 

trucking costs and cattle shrink.  The 

information is very useful for producers in 

making more informed decisions about 

management, breeding, genetics, and 

nutrition and herd health.  Producers retain 

ownership of their cattle until purchased by 

a packer and slaughtered. 

 

Procedures 

 This year‟s preconditioning sites 

were Dean Lee Research Station, McNeese 

State University and Lafourche Parish.  

Some calves were preconditioned at home 

according to the program‟s guidelines and 

allowed to participate in the Calf to Carcass 

Program.   

 The Louisiana Calf to Carcass 

Program preconditioning plan follows the 

Southeast Pride Health Certification 

Program.  Upon arrival at the 

preconditioning sites, cattle were weighed, 

tagged, vaccinated, and treated for parasites.  

All cattle were vaccinated and later given 

boosters with an injectable BRD complex 

plus pasteurella vaccine and an 8-way 

Clostridial vaccine.  The cattle received a 

metaphylactic antibiotic treatment upon 

arrival at the sites as well as internal and 

external parasite control treatment with an 

endectocide.  The cattle were fed a 

medicated balanced ration as well as free 

choice hay designed for a 1.0-1.5 pound 
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gain per day.  Keith Williams, Federal 

Market Supervisor with the USDA and the 

Louisiana Department of Agriculture and 

Forestry, determined feeder cattle grade and 

calf values before the cattle were shipped to 

Hitch Feedyard in Guymon, Oklahoma. 

 The cattle were preconditioned for 

45 days and then shipped to Henry C. Hitch 

Feedyard.  Preconditioning charges to 

producers normally are around $75 per head.  

The charges pay for ear tags, medicated 

feed, hay and a minimal labor charge.  There 

is no charge for pharmaceuticals because 

Fort Dodge Animal Health, Elanco Animal 

Health, Pfizer and Intervet supply them to 

the program at no cost. 

 After the cattle arrive at the 

feedyard, they were weighed and placed by 

weight in pens.  Cattle were fed Optaflex the 

last month on feed to increase weight gains. 

 

2009-2010 Louisiana Calf to Carcass 

Results and Discussion 

 Prices received on the pens below 

ranged from a low of $93.00/cwt to a high of 

$100/cwt.  Profits over feeder calf value 

ranged from a low of $118.98/head to a high 

of $376.88/head.  For example:  If you 

nominated a feeder calf valued at $550.00, 

then your received a check after all expenses 

(feed, processing, treatments, etc.) were 

taken out for $668.98 on the low profit pen 

to $926.88 on the highest profit pen.  Three 

of the pens reported quality graded 77% 

Choice, 60% Choice, and 72.5% Choice.  

The average daily gains ranged from a low 

of 3.14/lbs/day to a high of 3.84/lbs/day.  

Source and Age verified cattle received from 

$20 to $35 per head premiums. 

The Louisiana Calf to Carcass 

Program also includes an annual educational 

tour.  We take a charter bus and this last 

spring we toured the Waggoner Ranch in 

Vernon, Texas, Tyson Fresh Foods Beef 

Slaughter Plant in Amarillo, Texas, Hitch 

Feedyard in Guymon, Oklahoma, Buffalo 

Feeders in Buffalo, Oklahoma, and the 

Noble Foundation in Ardomore, Oklahoma.  

We sincerely thank the following 

sponsors of the Louisiana Calf to Carcass 

Program:  Louisiana Cattlemen‟s 

Association, Fort Dodge Animal Health, 

Cargill/Nutrena, Purina, Pfizer, Elanco 

Animal Health, and Intervet. 
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Table 1. Performance and Carcass Data on 2009-2010 Calf to Carcass 

Pen    208 (Steers) 209 (Steers) 54 (Heifers) 560 (Steers) 

Beg. No.   66  67  40  36 

Sale No.   64  67  40  33* 

Sale Price   $100.00/cwt $98.59/cwt $93.00/cwt $93.00/cwt 

Avg. Beg. Wt.   619 lbs  702 lbs  529 lbs  510 lbs 

Avg. Sale Wt.   1295 lbs 1331 lbs 1182 lbs 1302 lbs 

Cost of gain (cents/lb)  63.39  66.78  77.38  69.45 

Avg. Profit/Head  $376.88 $367.49 $118.98 $202.40 

 (over feeder value)  

ADG    3.67  3.84  3.14  3.65 

Feed Conversion (dry) 5.31 lbs 5.69 lbs 6.14 lbs 5.49 lbs 

% Choice   77.0  60.0  72.5  48.5 

% Select   23.0  40.0  27.5  45.5 

% Standard           6.0 

*2 deads and 1 railer. 
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Beef Quality Assurance Program Update  
C. B. Navarre, Department of Veterinary Science  

 

 

 

 

 

What is Beef Quality Assurance (BQA)? 

Beef Quality Assurance is a 

nationally coordinated, state implemented 

program that provides systematic 

information to U.S. beef producers and beef 

consumers on how common sense 

husbandry techniques can be coupled with 

accepted scientific knowledge to raise cattle 

under optimum management and 

environmental conditions.  The program 

raises consumer confidence through offering 

proper management techniques and a 

commitment to quality within every segment 

of the beef industry.  Beef Quality 

Assurance guidelines are designed to make 

certain all beef consumers can trust and have 

confidence in the entire beef industry and 

beef products.  

The BQA program is a cooperative 

effort between beef producers, veterinarians, 

nutritionists, extension staff, and other 

professionals. Beef Quality Assurance 

programs include best practices which can 

result in more profits for producers. Through 

BQA programs, producers recognize the 

economic value of committing to quality 

beef production at every level - not just at 

the feedlot or packing plant, but within 

every segment of the cattle industry.  When 

better quality cattle leave the farm and reach 

the market place, the producer, packer, and 

consumer all benefit. When better quality 

beef reaches the supermarket, consumers are 

more confident in the product they are 

buying, which increases its consumption. 

 

History of BQA  

 The forerunner to BQA was the Beef 

Safety Assurance program that was 

instituted in the 1970s.  This program 

targeted pharmaceutical residues in beef 

products and educated stakeholders about 

the proper use of pharmaceutical products 

and abiding by withdrawal times.  In the 

early 1990s, the program was named Beef 

Quality Assurance and became a check-off 

funded program delivered by the states.  The 

program has grown beyond just drug residue 

and injection site prevention to include best 

management practices for cattle handling, 

biosecurity, transportation, and 

environmental stewardship.  The National 

BQA Producer Manual provides a 

framework for program consistency, but the 

states still determine the best programs for 

their producers. 

 

BQA's Value to the Industry  

Beef Quality Assurance has helped 

beef producers capture more value from 

their cattle and enhanced herd profitability 

through better management.  Also, it has 

helped project a positive public image and 

improved consumer confidence in the beef 

industry.  This has become increasingly 

more important because of increased public 

attention on animal welfare. Beef Quality 

Assurance has been instrumental in re-

building and maintaining beef demand and 

provided cattlemen an important tool in 

avoiding additional government regulation. 

 

Louisiana BQA Program 

 Because of the diverse nature of the 

beef industry, each state is allowed to tailor 

the BQA program to its unique needs.  

However, accountability of the beef industry 
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is becoming increasingly important.  

Because each state has its own program, it is 

difficult to account for the quality and 

consistency of the programs from state to 

state, or account for the total number of 

producers certified across the United States.   

Having accountability of quality and 

producer buy-in on a national basis would 

make it easier for beef industry leaders to 

assure consumer confidence.  In other 

words, quality assurance for the quality 

assurance program would be beneficial to 

beef producers.  For this reason, a new more 

comprehensive national program was 

adopted that states can now use if they so 

choose.    

Like many states, Louisiana has had 

its own BQA program based on the national 

guidelines for many years.  After 

considering many options, Louisiana has 

decided to adopt the new national program.  

This program allows Louisiana producers to 

join ranks with producers from across the 

United States to guarantee accountability 

and quality training of the entire beef 

industry.  The educational modules and the 

database of certified producers are 

maintained at a remote site, which saves 

valuable state resources. The Louisiana 

BQA coordinator is the only person that has 

access to the names of Louisiana producers 

certified through this arrangement.  The 

national BQA office only has access to 

numbers of producers certified in each state 

(which has always been available on 

request).    

Beef Quality Assurance certification 

meetings will be scheduled in regions 

throughout the state each year.  Certification 

of producers through these meetings will be 

free of charge.  Producers may also get 

certified individually, either online or by 

CDRom (individual producer certification is 

$25).  Please contact the Louisiana BQA 

coordinator for more information:  

 

Christine Navarre 

cnavarre@agcenter.lsu.edu 

225-578-4194 (work) 

225-773-1382 (cell)     
 

For more information about BQA go to 

www.bqa.org  
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Control of Blackberry Briars in Louisiana 

Pastures   
E. K. Twidwell, School of Plant, Environment and Soil 

Science, Tommy Shields, County Agent, and Ron Strahan, 

Associate Specialist 

 
 

Findings  

 

●   Blackberry briar thickets vary in 

density and thickness and it is very 

difficult to achieve thorough vegetative 

coverage with various herbicide products. 

 

●  Herbicide control of blackberry briars 

in this study ranged from 28 to 96%. 

 

●  The herbicide Cimarron Max provided 

the most consistent level of briar control 

(88-90%) throughout the duration of the 

study. 

 

Introduction 

 Blackberry (Rubus fruticosus) is a 

perennial, thicket-forming shrub that is 

common throughout the southeastern United 

States.  It is frequently found growing along 

fencerows, ditch banks and in pastures.  It 

has an extensive rhizomatous root system, 

and if left uncontrolled, can grow into 

thickets measuring 10 to 20 feet in diameter.  

These thickets provide extensive 

competition and shading of desirable forage 

species such as bermudagrass and 

bahiagrass. 

 Blackberries are able to regenerate 

from the crown or rhizomes following 

mowing, burning or chemical control.  This 

makes blackberries a very difficult species 

to control in pastures.  For effective 

chemical control, the herbicide must be 

translocated within the plant to the rhizomes 

and new growing points (DiTmaso and 

Kyser, 2008). 

 There are several broadleaf 

herbicides available for use in pastures that 

list blackberry as a species that can be 

suppressed or killed by their application.  

These herbicides differ in their active 

ingredients and mode of action.  This study 

was conducted in 2010 at a location in 

southwest Louisiana to determine post-

emergence control of blackberry by single 

application of 7 different herbicides.        

 

Experimental Approach 

 A perennial grass pasture consisting 

primarily of bermudagrass located near 

Iowa, LA was chosen as the test site.  The 

pasture was infested with blackberry briars.  

The majority of the briars were in the post-

flowering maturity stage and actively 

growing at the time of herbicide treatment.  

Seven herbicide treatments were applied on 

July 14, 2010.  A description of the 

herbicides used can be found in Table 1.  All 

herbicide treatments were applied using a 

CO2-powered backpack sprayer with an 8 ft 

boom and calibrated to deliver 15 gallons 

per acre.  Plot size was 10 ft x 20 ft.  

Experimental design was a randomized 

complete block with four replications.  

Visual briar control was evaluated 29, 68, 

and 93 days after herbicide application.  

Data were analyzed using ANOVA and 

means were separated using Fisher‟s 

Protected LSD (P=0.05).    

 

Results and Discussion 

 After 29 days after treatment (DAT), 

the herbicides Cimarron Max, PastureGard 

and Remedy provided the best control of 
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blackberry (Table 2).  As time elapsed to 68 

DAT, results changed as blackberry control 

increased for most herbicides; however, 

control using PastureGard and Remedy both 

decreased.  Both of these herbicides contain 

the active ingredient triclopyr, and while it 

appeared to severely damage the blackberry 

plants initially, the plants quickly regrew.  

Triclopyr is a systemic herbicide that is 

absorbed mainly through the foliage, and 

does not have long residual activity in the 

soil.  Blackberry control increased 

dramatically during this time period for the 

herbicides GrazonNext and Chaparral.  Both 

of these herbicides contain the active 

ingredient aminopyralid, which appears to 

work slower than other herbicides.  On the 

last rating date (93 DAT), the herbicides 

GrazonNext, Chaparral and Cimarron Max 

provided the best control of blackberry 

(Table 2).  Cimarron Max provided the most 

consistent control of any herbicide used in 

the study, as it provided 88 to 90% at all 

rating dates.  The metsulfuron methyl 

component of this herbicide is absorbed 

through the foliage and root system of 

plants, and has been reported to cause a 

slow, steady death to both root and above-

ground parts of blackberry (Ferrell and 

Sellers, 2009). The herbicides 2, 4-D and 

Grazon P+D provided the poorest level of 

blackberry control throughout the duration 

of the study.  This result was not 

unexpected, as similar results have been 

observed in previous LCES pasture 

demonstrations involving blackberry 

control. 

 One of the difficulties in controlling 

blackberry briars in pastures deals with the 

density of the briar thickets.  Some of the 

thickets can be very dense and therefore 

difficult to provide thorough coverage of 

herbicides to the plants.  This problem, 

coupled with the extensive crown and root 

system of blackberry plants, makes it 

difficult to provide adequate control with a 

single application.  Producers may need to 

use multiple herbicide applications in one 

year, or single applications over a period of 

several years to provide for complete 

eradication of blackberry briars from their 

pastures. 
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Table 1.  Characteristics of herbicides used in the study 

 

 

Herbicide 

 

Active ingredient 

Application 

rate per acre 

Herbicide cost 

per acre
1
 

2,4-D  2,4-Dichlorophenoxy 

acetic acid 

1 quart $3-5 

Grazon P+D Picloram + 2,4-D 1 quart $7-10 

GrazonNext Picloram + Aminopyralid 1 quart $7-10 

Cimarron Max Metsulfuron methyl +2,4-D 

+ dicamba 

0.33 ounces 

+0.75 quart 

$7-9 

 

PastureGard Triclopyr + fluoxypyr  1.5 quarts $18-22 

Remedy Triclopyr 1 quart $20-30 

Chaparral Metsulfuron methyl + 2.5 ounces $10-15 

 
1
These costs may vary depending upon supplier and region of the state.  Values do not include 

application costs. 

 

 

 

 

 

Table 2.  Blackberry control with seven herbicides in 2010 

 

 Blackberry control (%) 

Herbicide 29 DAT
1
 68 DAT 93 DAT 

2,4 D 33 63 53 

Grazon P+D 28 75 63 

GrazinNext 48 90 94 

Cimarron Max 88 90 88 

PastureGard 96 63 58 

Remedy 96 75 73 

Chaparral 75 93 91 

 
1
DAT = Days after herbicide treatment.  
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Fire Ant Control Demonstration   
E. K. Twidwell, School of Plant, Environment and Soil Science, 

D. Pollet, Specialist (retired), W. Alison, Macon Ridge Research 

Station, M. Sistrunk and R.L. Frazier, County Agents 

 

 

 

Findings  

 

●   Esteem and Extinguish fire ant baits 

reduced active fire ant mounds by over 

80% during a one-year time period. 

 

●  The approximate cost of applying these 

baits twice per year would be about $20 

per acre. 

 

●  Interactive decision modules are 

available to help producers determine if 

treatment with baits is economically 

justified in their operation 

 

Introduction 

 The red imported fire ant, Solenopsis 

invicta Buren, is a major pest affecting many 

cattle and forage operations in Louisiana.  

This species was introduced into Mobile, 

Alabama in the early 1930‟s from South 

America.  Today, approximately 270 million 

acres in the southern United States (Virginia 

to California) are infested.  In 2003, the 

USDA estimated production losses to 

exceed $38 million.  Some of these losses 

include damage to cows and calves, hay 

harvesting equipment and electrical devices 

on the farm. 

 Fire ants can be controlled via 

chemical, nonchemical or biological means.  

Chemical treatment can suppress fire ants in 

pastures and hayfields for approximately 

$15 to $20 per acre per year.  Chemical 

treatments do not totally eradicate fire ants, 

and the treatments need to be repeated 

periodically.  Ant baits work differently 

depending on the active ingredient in the  

bait.  Some baits contain an insecticide that 

kills all ants that ingest a sufficient dose.   

 

Baits with an insect growth regulator (IGR) 

sterilize the colony, gradually reducing the 

production of viable eggs.  Some baits 

contain both insecticides and growth 

regulators.  These products do not kill the 

queen or the adult workers but cause 

colonies to gradually die out as new 

members of the caste are not replaced when 

those in the colony die.  This is because ants 

live only about six weeks due to their work 

pace, very similar to honeybees.   

 This study was conducted in 2009-

2010 in a pasture/hayfield located near 

Epps, LA to compare the effectiveness of 

two commercial bait products on the control 

of active fire ant mounds.   

 

Experimental Approach 

 An improved pasture/hayfield 

measuring approximately 30 acres was used 

for this study.  This field was sub-divided 

using a GPS into 3 plots measuring 

approximately 10 acres each.  Within each 

10 acre plot, 3 sub-plots measuring 0.26-

acre in a circular area were established.  On 

September 2, 2009 the treatments were 

applied.  Treatments evaluated in this trial 

included:  1) untreated control; 2) 1.0 lb/acre 

Extinguish bait, containing the IGR s-

methoprene and 3) 1.0 lb/acre Esteem bait, 

containing the IGR pyripoxyfen.  All ant 

bait products were applied using a Herd GT-

77 Seeder mounted on an all terrain vehicle.  

Active ant mounds within each 0.26-acre 

circular area were counted prior to bait 

application on September 2 and then again 

on October 8, November 13, December 18, 
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2009 and March 24, 2010.  On April 17, 

2010, a second application of the two bait 

treatments was made.  Mound counts were 

then taken on July 8 and September 9, 2010.  

Mound counts per acre were calculated for 

each treatment on each individual sampling 

date.     

 

Results and Discussion 

 Due to the non-replicated design of 

this trial, statistical analysis of results were 

not performed.  While sampling was done 

on a monthly basis after the September 2 

application, the number of active ant 

mounds didn‟t decline substantially until the 

December 18 sampling (Table 1).  During 

that time period, a 38% reduction in active 

mounds was recorded for the Esteem 

treatment, while a similar reduction of 36% 

was found for the Extinguish treatment.  

This result was expected since both of these 

baits are IGR products and can take as long 

as 9 to 12 weeks to work adequately.  Insect 

growth regulator-based baits take advantage 

of the territorial nature of fire ants, their 

aggressive foraging ability and minimize 

reinfestation because the queen doesn‟t die.  

The colony slowly disappears as the workers 

die naturally and no new workers develop.  

Ultimately, the queen dies when there are no 

workers left to take care of her.  Queens 

produced by the colony are also sterile so 

they cannot produce new colonies.   

 A second application of the ant bait 

products to the field was made on April 17, 

2010.   This application caused a dramatic 

reduction in active fire ant mounds as counts 

taken on July 8 showed that the Esteem and 

Extinguish treatments had mound counts of 

only 9 and 0, respectively, compared to 28 

mounds per acre in the control (Table 1).  

On the last sampling date of September 9, 

2010, the Esteem and Extinguish treatments 

contained 10 active mounds per acre 

compared to 19 in the control. 

 Overall, both IGR treatments 

provided excellent control of fire ants in this 

demonstration.  From the initial sampling to 

the final sampling, the Esteem and 

Extinguish treatments reduced active fire ant 

mounds by 86 and 80%, respectively.  It is 

interesting to note, however, that the number 

of active ant mounds in the control declined 

by 68% from the initiation to the conclusion 

of the demonstration. This result may have 

been due to unfavorable environmental 

conditions, as the weather was cold and wet 

during the winter of 2009-2010 and 

extremely dry conditions were present 

during the summer of 2010, or from 

foraging by those colonies in treated areas, 

as ants will forage 300 feet from their 

mounds.    

 Results of this demonstration 

indicate fire ant numbers can be reduced 

significantly by using either Esteem or 

Extinguish.  Both products reduced active 

ant mounds by over 80% during a one-year 

time period.  The cost of applying either 

product two times in one year is about $20 

per acre.  There are decision modules 

available that can aid producers in 

determining whether or not to treat for fire 

ants on their individual farm or ranch 

(http://tools.extension.org/decisiontool/main

.html/1).  In most cases, if the loss per acre 

is more than $15, producers are likely to see 

some economic benefit from treating for fire 

ants. 
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Table 1.  Fire ant mound control with different treatments in 2009-2010 

 

 Active mounds/acre 

 2009  2010 

Treatment 9/2 10/8 11/13 12/18  3/24 7/8 9/9 

Esteem 71 47 50 44  21 9 10 

Extinguish 50 42 39 32  19 0 10 

Control 59 47 54 46  36 28 19 
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Perceptions of the Effectiveness of the LSU 

AgCenter’s Master Cattle Producer Program 
L. Lirette, Associate Extension Agent and K. Harborth, 

School of Animal Sciences 

 

 

Introduction 

 The beef cattle industry is the second 

largest animal production industry in the 

state of Louisiana.  The Master Cattle 

Producer Program (MCPP), a follow-up to 

the Master Farmer Program, is a 

commodity-specific program to enhance the 

profitability of beef producers by teaching 

research-based recommendations on all 

aspects of beef production.  The LSU 

AgCenter‟s MCPP has operated since 2004. 

For  producers to successfully complete this  

program they must attend 10 three-hour 

MCPP lectures, become Beef Quality 

Assurance certified (National Cattleman‟s 

Beef Association, 2010), and complete the 

first phase of the Master Farmer Program 

which consists of two environmental 

stewardship lectures totaling 8 hours.  This 

study addressed the need to evaluate the 

effectiveness of the MCPP as perceived by 

program graduates. 

Experimental Approach 

 The data used in this study were 

obtained from a survey of known completers 

of the MCPP as of 2007. Records showed 

440 program graduates from which 236 

were chosen for the survey. Three data 

collection efforts (two mailings and a 

telephone follow-up of 25 non-respondents) 

were conducted at two week intervals.  After 

the three data collection efforts, 129 

responses were received of the 236 program 

graduates that were contacted.  These seven 

subject areas were addressed: 

1. What were the selected personal 

characteristics of graduates?  The 

characteristics included were gender, 

age, education level, and percent of 

household income generated by the 

cattle operation, farm size, farm type, 

and years raising cattle. 

2. To what extent did the graduates 

implement the production practices 

recommended by the LSU AgCenter in 

their cattle operation prior to MCPP 

participation?   

3. To what extent did the graduates 

implement the production practices 

recommended by the LSU AgCenter in 

their cattle operation after MCPP 

participation?   

4. What were the graduates‟ 

perceptions of the value of the training 

received from the MCPP to producers‟ 

success in the eight programming areas?  

The eight recommended practices 

programming areas include:  

reproduction, animal health, financial 

management, nutrition, animal breeding 

and selection, animal handling, end 

product, and pasture management. 

Findings  

 

● Survey results of 129 Master Cattle 

Producer Program graduates. 

 

● Program appeared to be successful with 

some additions and changes needed. 

● Animal Health was the perceived area 

of greatest value in the program and the 

area with greatest need for future 

educational programs. 
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5. Determine if a relationship 

existed between the extent graduates 

reported implementation of the 

recommended and the personal 

characteristics listed above. 

6. Determine if graduates‟ 

recommended practice adoption score 

changed from their pre-program score to 

their post-program score.  

7. Determine the graduates‟ 

perceptions of the future programming 

needs of the MCPP in the eight 

programming areas listed in research 

question 4. 

 

All responses are reported on a scale of 1 to 

5. 

   

Results and Discussion 

 The majority of the surveyed 

producers were male with an average age of 

53 years and most having at least graduated 

from high school.  Furthermore, almost two-

thirds of the completers derive less than 

25% of their total household income from 

beef cattle production with the typical cattle 

operation size being 121 cows, with most of 

the operations being cow-calf operations. 

Their average years in the cattle business 

was 22.9 (standard deviation, SD = 13.3). 

 The recommendation in which 

completers perceived that they had the 

highest level of implementation prior to 

participating in the program was “Ensured 

that heifers reached 65% of expected mature 

weight before being exposed to a bull for 

first breeding” (mean = 3.44, SD = 1.37) 

which indicates this recommendation was 

often followed. 

 Of the production practices taught in 

MCPP, producers responded that one that 

has the greatest perceived adoption after the 

class is “Followed Beef Quality Assurance 

guidelines when giving injections”, which 

indicates the respondents always followed 

this recommendation. The results of this 

survey indicate a large gain occurred in 

graduates‟ knowledge. 

 The recommended production 

practice that was least implemented in 

MCPP graduates operations before or after 

is “Conducted tenderness DNA test on sires 

selected for breeding” which indicate this 

recommendation was never used. 

 The program area that was perceived 

to have the most value to reviewers was the 

Animal Health section of the program. 

 The programming area in which 

program reviewers perceived that they had 

the highest need for training need after 

participating in the program was “Animal 

Health” (mean = 4.27, SD = 0.79).  The 

programming area in which the respondents 

had the lowest level of self-perceived need 

for training after participating in the 

program was “Financial Management” 

(mean = 3.70, SD = 0.86). 

 The survey also showed more efforts 

should be made in the future to more 

accurately measure knowledge gain with 

pre- and post-tests to determine pre- and 

post-program practice implementation. 

 Follow-up programming and updates 

that relate to material from this program 

need to be made available to program 

graduates.  In their comments made about 

future programming needs, many said this 

was one of the best programs in which they 

had ever participated.  However, they were 

disappointed that no post-program classes 

were available for updates or reviews.  

Many even stated that they would like to 

retake the MCPP.  A related 

recommendation is that the MCPP 

coordinator should maintain an accurate 

record of all graduates over the years for the 

purposes of providing updated material to 

graduates and also for the purpose of 

offering additional or more advanced 

training as needed. 
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 It is further recommended that all 

programming areas within extension 

conduct evaluations of the effectiveness of 

extension programming from the perspective 

of the participants.  The evaluations should 

include field-based observations and 

measures of practice adoption.  It is also 

recommended that faculty continue to 

provide research based practice adoption 

information through innovative and quality 

programs like the MCPP. To address some 

of the needs that were found in this survey a 

centralized data base has been created to 

keep track of all graduate‟s information for 

future contact.  Continuing education 

opportunities will be offered to all MCPP 

graduates with plans for these to be required.  

Other avenues of program delivery are being 

developed which include an online version 

to give producers more flexibility in taking 

the course.  
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Effects of Year-Round Stocking Rates and Stocking 

Methods on Cow-Calf Production (Phase 2):  

Grazing Parameters   
W. E. Wyatt, Iberia Research Station, J. M. Gillespie, 

Department of Agricultural Economics and Agribusiness, B. C. 

Venuto, Grazinglands Research Laboratory, USDA-ARS, El 

Reno, OK, and D. C. Blouin, Department of Experimental 

Statistics 
          

Findings  

 

●   A low stocking rate (0.5 cow-calf 

pairs) will generally result in heavier cow 

and calf weights maintained during the 

early spring and summer grazing seasons.  

Also, forage allowance will be 

correspondingly greater for those grazing 

animals. 

 

●  The transition from a medium (0.8 cow-

calf pairs) to a high (1.1 cow-calf pairs) 

stocking rate resulted in greater forage 

allowance for the former in both early 

spring and summer grazing seasons, but 

didn’t necessarily result in heavier mean 

weights of the cow-calf pairs. 

 

●  Stocking method, i.e., continuous 

versus rotational at a medium stocking 

rate, had little effect on animal weight 

maintained and forage allowance in the 

early spring grazing season. 

 

●  The opportunity to make hay and/or 

baleage as a result of rotational stocking 

should be considered a benefit, but it 

increases the complexity of assessing the 

effects of stocking rate and method on 

forage mass and forage allowance. 

 

Introduction 

 Cow-calf producers along the Gulf Coast 

rely on the abundant forage resource 

afforded by fertile soils and ample rainfall.  

Devising grazing schemes that 

advantageously exploit the interactive 

effects of stocking rate and stocking method 

coupled with seasonal changes in forage 

species has presented ample challenges to 

cow-calf producers and researchers as well.  

In 1999, a study was initiated that was 

designed to evaluate the effects of pasture 

stocking rate (low, medium, and high) and 

method (continuous, rotational) on cow-calf 

production.  This report addresses some 

pertinent questions as to the influence of 

these factors on animal and forage growth.   

 

Experimental Approach 

 A set of four 16-acre and a set of four 

10-acre pasture groups were used in this 

study.  Within each set of four pastures, one 

of the following grazing treatments were 

assigned each pasture: rotational stocked (8 

paddocks) at either a low, medium, or high 

stocking rate (RL, RM, and RH) and 

continuously stocked at a medium stocking 

rate (CM).  Brangus cows and suckling 

calves (seasonal) were stocked on treatment 

pastures on a year-around basis for two 

years.  Low, medium, and high stocking 

rates were 0.5, 0.8, and 1.1 cows per acre (2, 

1.25, and .9 acres per cow), respectively.  A 

more detailed explanation of grazing 

management and data collection has 

previously been presented in Wyatt et al. 

(2007a,b). 

 Mature, spring-calving, Brangus cows 

(either pregnant or with calf at side) were 

stocked onto treatment pastures in March 

2004.  Cow pre-calving and pre-breeding 
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weights were averaged and summed with the 

average of calf birth weight and “pre-

breeding” weights to calculate the mean 

cow-calf weight for the early-spring (ES) 

grazing season (February through April).  

Cow post-breeding weight and weight at 

weaning were averaged and summed with 

the average of calf weights at the “post-

breeding” and weaning dates for calculation 

of mean cow-calf weight for the summer (S) 

grazing season (July through October).   The 

predominant forage in the ES was annual 

ryegrass, whereas the predominant forages 

in the S were warm-season grasses (e.g., 

bermudagrass, dallisgrass, etc.).   

 Forage mass (dry matter basis; DM) was 

determined monthly (2004-2005) by 

clipping 1.08 ft
2
 (0.1 m

2
) areas to ground 

level (5 random samples for continuous-

stocked pastures and 5 samples taken in the 

“rotate-in” and “rotate-out” paddocks at the 

time of rotation in the rotationally-stocked 

pastures).  Samples (dry matter weight) were 

pooled within replicate-treatment-year 

subclasses for the ES and S periods.  Forage 

mass is expressed in terms of pounds of 

forage DM/acre.  Correspondingly, grazing 

pressure was the product of mean cow-calf 

weight and number of cow-calf pairs 

stocked onto the pasture and is expressed as 

pounds of liveweight/acre.  Forage 

allowance is then the ratio of forage mass 

(pounds of forage DM/acre) to grazing 

pressure (expressed as 100 pounds 

bodyweight/acre) and is expressed as 

pounds of forage DM/100 pounds of 

liveweight.  Forage mass, grazing pressure, 

and forage allowance were calculated and 

pooled for each replicate-treatment-year-

season subclasses. Dry hay (typically warm-

season grasses) and baleage (typically 

annual ryegrass) were harvested from 

“rotation” paddocks during this phase of the 

project.  Hay and baylage is credited to the 

replicate-treatment-year subclass.  The 

economic analysis of this phase of the 

project is presented in a companion paper by 

Gillespie et al. (this publication). 

    

Results and Discussion 

 Mean number of days in rotation and the 

number of rotations were 7.4 days and 40 

rotations for RL, 5.6 days and 49 rotations 

for RM, and 3.4 days and 68 rotations for 

RH.  One of the benefits of rotational 

grazing is the opportunity to harvest excess 

forage as dry hay or baleage.  Hay and 

baleage harvested was 18 and 14 bales 

annually for RL, 6 and 12 bales for RM, and 

0 and 3 for RH.  Net number (made minus 

fed on a per cow-calf basis) of hay and 

baleage was 3 and 1 for RL, -0.5 and 0.6 for 

RM, -2 and 0 for RH, and -1.3 and -0.1 for 

CM. 

 Number of days spent in drylot was 

affected by stocking treatment (P < 0.05) 

and year (P < 0.01) (data not shown).  

Number of days spent in drylot was similar 

(P = 0.13) between RL and RM (36 and 55 

days, respectively), was less (P < 0.05) for 

RM compared to RH (55 and 86 days, 

respectively), and was similar (P = 

0.32).between RM and CM (67 and 55 days, 

respectively).  More days were spent in the 

drylot for 2005 than in 2004 (78 vs 43 days). 

 Mean weight of cow-calf pairs was 

affected by both stocking treatment (P < 

0.05) and year (P < 0.01) for ES and S 

(Table 1).  In ES, mean cow-calf weight was 

135 pounds greater (P < 0.01) for RL 

compared to RM, but was similar among 

remaining stocking treatments.  Similarly, in 

S, mean cow-calf weight was 115 pounds 

greater (P < 0.01) for RL compared to RM, 

but again no other comparisons were 

significant.  However, mean cow-calf 

weight tended (P = 0.08) to be greater (80 

pounds) for CM compared to RM.  Between 

RL and RM, stocking rate, the lower rate 

positively affected mean cow-calf weight. 
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Surprisingly, the combined cow-calf weights 

for RM and RH were similar.  The addition 

of an energy supplement presumably 

lessened the adverse effect of placing 

animals in a drylot experienced in the first 

phase of the project.  Stocking treatment 

effects on mean cow-calf weight were 

similar in both ES and S. 

 Grazing pressure was affected by both 

stocking treatment (P < 0.01) and year (P < 

0.05) (Table 1).  Increases in stocking rate 

were accompanied by an increase in grazing 

pressure (P < 0.01) for both the low to 

medium rate and the medium to high rate.  

Stocking method did not affect grazing 

pressure.  These differences or lack thereof 

were consistent for both the ES and S. 

 Forage mass was greater (P = 0.01) in 

the ES of 2004 than in 2005, but was similar 

during S for both years (Table 1).  Forage 

mass estimates were similar (P = 0.28) 

among stocking treatments in ES.  Forage 

mass was affected (P = 0.02) by stocking 

treatment in S, and forage mass was greater 

for RM compared to RH.  Remaining 

treatment comparisons were similar in terms 

of forage mass.  Forage mass was affected 

(P < 0.05) by the stocking treatment by year 

interaction in S.  The interaction was 

associated with differences in magnitude, 

i.e., forage mass was greater in 2005 than 

2004 for RL (2,138 and 1,893 pounds/acre) 

and RH (1,557 and 1,307 pounds/acre); and 

reversals of ranking, i.e., forage mass was 

greater in 2004 than 2005 for RM (2,132 

and 1,674 pounds/acre) and CM (1,863 and 

1,366 pounds/acre).  An explanation for the 

interaction is likely associated with the 

relatively greater hay harvest for the RL and 

RM stocking treatment compared to RH and 

CM (no hay harvested). 

 Forage allowance (pounds of forage 

DM/100 pounds of cow-calf bodyweight) 

was also greater (P = 0.01) in 2004 than in 

2005 for both ES and S grazing seasons.  In 

ES, forage allowance tended to be greater 

for RL compared to RM (P = 0.06) and 

tended to be greater for RM compared to RH 

(P = 0.08), but was similar (P = 0.80) 

between RM and CM.  Stocking rate had an 

effect on forage allowance in the ES, 

whereas stocking method did not.  In the S, 

forage allowance was affected (P = 0.03) by 

the stocking treatment by year interaction.  

Forage allowance was similar between years 

(2004 and 2005) for RL (245 and 243 lb 

DM/100 lb bodyweight) and RH (79 and 89 

lb DM/100 lb bodyweight); but was greater 

in 2004 than in 2005 for RM (182 vs 133 lb 

DM/100 lb bodyweight) and CM (151 and 

103 lb DM/100 lb bodyweight).   

Mean weight of cow-calf pair and grazing 

pressure were consistently affected by 

stocking rate in both ES and S, but were 

little influenced by stocking method in either 

season.  In the ES, forage mass numerically 

decreases and forage allowance decreases 

with increases in stocking rate among 

rotational treatments, but neither differed in 

response to stocking method (i.e., rotational 

vs continuous).  In the S, neither stocking 

rate nor stocking method consistently 

affected forage mass or forage allowance 

between the two years of the study.  

Certainly, the opportunity to make hay 

and/or baleage as a result of rotation 

stocking should be considered a benefit, but 

it increases the complexity of assessing the 

effects of stocking rate and method on 

forage mass and forage allowance.  
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Table 1.  Stocking method-rate treatment and year effects on mean cow-calf pair weight, 

grazing pressure, and forage mass and allowance for early spring (ES; February-April) 

and summer (S; July-October). 

  

Mean weight 

of cow-calf 

pair, lb 

 

Grazing 

pressure, lb/ac 

 

Forage mass, 

lb/ac 

 

Forage 

allowance, 

lb DM/100 

lb BW 

Item n ES S 

 

ES S 

 

ES S
a 

 

ES S
a 

Treatments
b 

              Significance 

level
c 

 

0.04 0.04 

 

< 0.01 < 0.01 

 

0.28 0.02 

 

0.04 0.01 

    RL 4 1402 1656 

 

699 825 

 

1646 2016 

 

238 244 

    RM 4 1267 1541 

 

997 1218 

 

1593 1903 

 

161 158 

    RH 4 1274 1531 

 

1413 1698 

 

1321 1432 

 

94 84 

    CM 4 1297 1621 

 

1020 1275 

 

1716 1614 

 

169 127 

      SE 

 

28 28 

 

27 28 

 

237 102 

 

30 7 

             Treatment 

contrasts 

              RL vs RM 

 

135
** 

115
** 

 

-298
** 

-393
** 

 

53 113 

 

77
†
 86

** 

  RM vs RH 

 

-7
 

10 

 

-416
** 

-480
** 

 

272 471
** 

 

67
†
 74

** 

  RM vs CM 

 

-30 -80
†
 

 

-23 -57 

 

-123 289 

 

-8 31
* 

    SE 

 

40 40 

 

38 39 

 

167 144 

 

26 9 

             Year 

              Significance 

level
c 

 

0.01 <0.01 

 

0.04 0.01 

 

0.01 0.29 

 

0.01 0.01 

    2004 8 1259 1521 

 

999 1205 

 

1763 1799 

 

191 165 

    2005 8 1361 1654 

 

1066 1300 

 

1375 1684 

 

140 142 

      SE 

 

20 20 

 

19 19 

 

217 72 

 

25 19 
†
P < 0.10, 

*
P < 0.05, 

**
P < 0.01.  

a
Treatment by year affected (P = 0.03) pasture weaning weight. 

b
Stocking treatments:  RL = rotational -low; RM = rotational -medium; RH = rotational -high; and 

CM = continuous-medium.   
c
Main effect level of significance. 
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Choosing a Grazing System in the Gulf Coast 

Region:  The Roles of Labor and Profitability  
J. Gillespie, Department of Agricultural Economics and 

Agribusiness, W. Wyatt, Iberia Research Station, B. Venuto, 

Grazinglands Research Laboratory, USDA-ARS, D. Blouin, 

Department of Experimental Statistics, R. Boucher, W. Nipper, 

and B. Qushim, Department of Agricultural Economics and 

Agribusiness 
       

Findings 

 Labor requirements per acre were 

higher with a high stocking rate 

rotational grazing system relative to 

medium stocking rate continuous and 

low stocking rate rotational grazing 

systems. 

 Direct and fixed expenses per acre 

were highest with a high stocking rate 

rotational grazing system. 

 Return over total specified expenses 

per acre was higher for a high 

stocking rate rotational grazing 

system than for a low stocking rate 

rotational grazing system, regardless 

of whether operator labor expense 

was included. 

 

Introduction 

In determining which of a number of 

grazing systems to use, factors such as 

productivity, conservation, management, 

profitability, and labor are usually 

considered.  We focus on profitability and 

labor requirements associated with four 

grazing systems:  rotational grazing low 

stocking rate, 0.5 cows/acre (RL); rotational 

grazing medium stocking rate, 0.8 cows/acre 

(RM); rotational grazing high stocking rate, 

1.1 cows/acre (RH); and continuous grazing 

medium stocking rate, 0.8 cows/acre (CM).  

This research was conducted at the Iberia 

Research Station in Jeanerette, LA, during 

2004 and 2005, and is considered Phase II of 

a larger grazing study. Phase I of this study, 

conducted during 1999-2001, compared the 

RH and CM systems with continuous 

grazing using low (0.5 cows/acre) and high 

(1.1 cows/acre) systems, with economic 

results published in Gillespie et al. (2008).  

Interested readers are directed to that source 

for more detail on the economic methods 

used in both Phases I and II of the study. 

 

Experimental Approach 

We used two fields (replicates) with four 

pastures each (the treatments as listed above 

for Phase II) in this study.   Sixteen and 10-

acre pasture groups were used in the two 

fields.  Unpublished surveys of Louisiana 

beef producers had been used to determine 

the stocking rates for treatments in Phase I.  

Phase I results were then used to determine 

systems for Phase II, where the most 

profitable Phase I system (CM) was chosen 

and compared with three rotational grazing 

systems.  The forage was a mixed warm-

season perennial grass sod (common 

bermudagrass, Dallis grass) with an 

encroachment of warm-season annuals (e.g., 

broadleaf signal grass, crabgrass) and weeds 

(e.g., horsenettle, jungle rice, umbrella 

sedge).  Dormant warm-season grass 

pastures were overseeded with annual 

ryegrass each fall.  The soil on which the 

experiment was conducted was principally 

Baldwin and Iberia silty clay loam, 

previously shaped to improve drainage. 
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Beginning in February, 2004, mature, 

spring-calving, straight-bred Brangus cows 

and their suckling calves were stocked on 

pastures year-round, with the same pastures 

used for each treatment both years.  Routine 

cow-calf management such as vaccinations, 

deworming, weighing, etc., was uniformly 

employed across all treatments.  Visual 

evaluation of the forage, such as plant 

height, dead plant matter, etc., was the basis 

for rotating animals among paddocks in the 

rotational treatments.  When available 

forage was determined to be inadequate 

within a pasture,  cows and calves were 

moved to a drylot and fed hay or baleage 

free-choice and were fed soybean hulls as a 

supplement.  Portable shades were available 

for the animals and were moved each time 

animals were rotated among paddocks. 

Detailed costs, input, and labor records 

were kept for each pasture.  When any labor 

activity was conducted, its description, date, 

time required, and number of persons 

required was recorded.  Only trained staff 

members were allowed to work on this 

study. Though labor would be expected to 

vary among commercial operations and in 

some cases may differ from experimental 

labor usage, relative differences among 

grazing strategies would not be expected to 

differ greatly.  Labor required for 

development of initial infrastructure such as 

fences was not included. 

Other records kept included (1) 

equipment (field operation, date, time, 

equipment used); (2) seed, fertilizer, lime, 

herbicide, and insecticide use, including 

amount, cost, and date applied; (3) hay, 

baleage, and other feedstuffs used and days 

in the drylot; and (4) cattle purchases and 

sales.  Cows that palpated open, failed to 

calve, died, or had an injury or disease were 

removed and replaced with another cow and 

her suckling calf.  

Cost and returns estimates were 

developed for each pasture each year.  

Direct Expenses include costs associated 

with hay, baleage, soybean hulls, mineral 

mix, ear tags, vaccinations and dewormers, 

marketing commission, pasture expenses, 

fuel, repairs and maintenance, and interest 

on operating capital.  Labor costs are not 

included.  Fixed Expenses include 

depreciation and interest on machinery, 

equipment, and fencing.  Budgets for each 

pasture were developed by altering Boucher 

and Gillespie‟s (2004, 2005) cost and 

returns estimates according to input use.  

Revenue depended upon calf size (which 

also determined price per cwt) and value of 

baleage and hay produced in the pasture. 

Hay and baleage were priced at their cost of 

production, including a charge for operator 

labor.  One measure of return over total 

expenses does not include labor, while the 

other includes labor priced at $9.60/hour.  

Differences in labor, costs, returns, and net 

returns among treatments were determined 

using a mixed model with fixed treatments, 

random pastures within treatments, and 

years as fixed repeated measures effects.  

The Kenward-Rogers Degrees of Freedom 

method was used. 

 

Results and Discussion 
Total labor was greatest with RH, at 6.98 

hrs/ac, followed by RM, then RL, and 

finally CM at 2.95 hrs/ac (Table 1).  Labor 

differences are due primarily to different 

requirements associated with routine daily 

tasks such as checking animals, which takes 

longer with more animals, and moving 

animals among paddocks, since this is done 

more often with higher stocking rates.  The 

differences in labor are clearly noted. 

Total revenue from calves was greater 

with the heavier stocking rates – with more 

cows, there were more calves to sell.  Note 

that when returns from producing hay and 
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baleage on the pastures were considered, the 

magnitude of the differences in revenue per 

acre decreased somewhat since more forage 

was made on the lower stocking rate 

rotational pastures.  Note also that there 

were no significant differences in revenue 

between RM and CM.  Direct expenses per 

acre differed only between RH and RL, and 

RH and CM, with the RL and CM pastures 

having lower direct expenses per acre than 

RH pastures.  This reflects the greater 

number of animals per acre, as well as the 

additional direct expenses associated with 

RH cross-fencing.  Fixed expenses were 

highest for RH, with the remaining pastures 

not differing significantly in fixed expenses.  

This reflects greater machinery usage as cow 

numbers increase.  Return over total 

expenses per acre with or without labor was 

highest for RH, though RH did not differ 

significantly from RM or CM.  

Phase II results differ from those found 

in Phase I, where RH was the least 

profitable of the four systems (including 

CM) analyzed in 1999-2001.  In Phase I, 

weaning weights were lower in the RH 

treatment than the others, 70 pounds lighter 

than CM, while in Phase II, weaning 

weights for RH were only 44 pounds lighter 

than CM.  The years of Phase II produced 

greater rainfall than Phase I years. Less time 

was spent in the drylot during Phase II 

compared to Phase I.  Also, unlike Phase I, 

during Phase II both hay and baleage were 

made in some cases on the pastures and 

ungrazed forage residues were less.  In 

deciding whether to use rotational grazing 

and determining what stocking rate to use, 

one must consider preference and whether 

the conditions of this study would hold on 

the farm.  The experiment did not evaluate 

possible long-term effects of stocking 

method on plant composition and pasture 

fertility, factors that might influence the 

competitiveness of each system.  Forage 

type may also be of importance.   
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Table 1.  Means of labor use, revenue, expenses, and returns over expenses, $ per acre. 

Measure 

Rotational 

     High 

Rotational  

Medium 

Rotational 

Low 

Continuous   

       Medium 

Total Labor, Hours     6.98
a
    6.34

ab
    5.56

b
   2.95

c
 

Calf Revenue, $ 648.00
a
 462.76

b
 301.65

c
 472.62

b
 

Total Revenue (Calf, 

Hay and Baleage), $ 656.31
a
 499.60

b
 355.37

c
 478.62

b
 

Direct Expenses (No 

Labor), $ 227.71
a
 182.54

ab
 171.02

b
 176.44

b
 

Fixed Expenses, $ 193.69
a
   160.22

b
 141.45

b
 149.92

b
 

Return Over Total 

Expenses, No Labor, $ 234.89
a
 156.79

ab 
42.91

b 
152.22

ab
 

Return over Total 

Expenses, with Labor, $  167.86
a
 95.90

ab
  -10.47

b
   123.87

ab
 

Entries within a row lacking a common superscript differ (P < 0.05).  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



32 

 

Effect of Rotational or Continuous Stocking 

Method of Winter Pasture on Beef Heifer 

Performance  
J. E. Rowntree, Michigan State University, G. Scaglia , Iberia 

Research Station, G. T. Gentry, Reproductive Biology Center, 

D. G. Skean, L. L.. Southern, School of Animal Sciences. and C.  

Leonardi, Department of Experimental Statistics 

 

Findings 

 

 The advantage of ROT is that the 28 

days of regrowth seems to result in 

greater forage mass when compared 

to CONT. 

  

 Greater ADG by ROT only occurred 

when CONT forage mass was limited. 

 

 The use of ROT under continuous 

stocking rate of 1.67 heifers/acre does 

not seem to consistently increase 

heifer ADG 

 

Introduction 

Winter annuals are often used to 

complement summer grazing by providing 

high nutritive value forage throughout 

winter months. The cool, damp winter 

conditions common in Louisiana and the 

southern United States make cool season 

annuals an option for winter grazing. As a 

result, many Louisiana cattle producers rely 

on winter annuals for cool season grazing. 

However, rising input costs associated with 

preparing winter pastures require efficient 

utilization of high nutritive value forages to 

be economical. Stocking method is one 

aspect of grazing management that has been 

of particular interest to stocker grazers. 

Research has shown that when 

compared to continuous, rotational stocking 

method using stocking rate adjusted to fit 

variable supply of forage resulted in greater 

weight gain/acre. The problem that arises 

with adjusted stocking rates is that few 

commercial producers have additional  

animals to add or remove throughout the 

grazing season. Therefore, the objective of 

this research was to determine the effect of 

12-paddock rotational (ROT) vs. continuous 

(CONT) stocking method while maintaining 

a set stocking rate of 1.67 heifers/acre. 

 

Experimental Design 

Two similar experiments were 

conducted: one at the Idlewild Research 

center (winter of 2006 to 2007) located near 

Clinton, LA (30°86‟N, 91°02‟W) and the 

second at the Reproductive Biology Center 

(winter of 2007 to 2008) located in St. 

Gabriel, LA (30°25‟N, 91°10‟W). Across 

both locations, twenty ac pastures were 

lightly disked and planted in October with 

„Ranger‟ winter wheat and „Marshall‟ 

annual ryegrass at a rate of 70 and 30 

lb/acre, respectively. Fertilizer was applied 

at planting in the form of 13-13-13 at a rate 

of 200 lb/acre. Urea (46-0-0) was applied 

November and January supplying 50 units of 

nitrogen/acre at each application. Two 20 

acre pastures were designated for CONT. 

Each of the two remaining pastures were 

subdivided into 12- 1.67 acre paddocks.  

Bloat preventative mineral supplement 

(Purina Sweetlix© Wheat Pasture Mineral 

with Bloat Guard) was offered free choice. 

Low to medium quality Bermudagrass was 

offered ad libitum and amount offered and 

refused was recorded but not statistically 

analyzed. Mid December, ROT and CONT 

pastures were stocked at 1.67 heifers/acre 

(average body weight of 558 lb). Heifers 
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allotted to ROT were rotated to a different 

paddock on Mondays, Wednesdays, and 

Fridays resulting in 2 or 3 days of stocking 

followed by 28 days of regrowth. 

Forage mass was monitored using a 

rising plate meter (Jenquip, Feilding, New 

Zealand) following manufacturer 

instructions. Meter calibrations was 

conducted in triplicate at each sampling date 

by taking a plate meter reading of a 

randomly selected area and collecting a 0.97 

square feet forage sub-sample of that area to 

estimate forage in pounds of dry matter per 

acre. Forage sub-samples were clipped to a 

height of 0.8 inches then dried in a forced air 

oven at 140° Fahrenheit. Dry matter of that 

sample was recorded in g and divided by the 

plate meter reading recorded in units. 

Experiment 1 and 2 were conducted at 

different locations and in succeeding years; 

therefore analyzed separately but with the 

same models. 

Pasture (n = 4) was considered the 

experimental unit for all analyses, and heifer 

was the sampling unit for ADG and BW. All 

dependent variables were analyzed using the 

MIXED procedure of SAS (SAS Institute 

Inc., SAS Campus Drive, Cary, North 

Carolina, USA).  

 

Heifer Performance  
In Experiment 1 (Table 1), heifers 

allotted to 12-paddock rotational stocking 

method (ROT) tended to have greater ADG 

compared with heifers in continuous 

stocking method (CONT) (P = 0.10). 

Average heifer weight at trial end (day 132) 

was higher in ROT compared to CONT (P = 

0.05).  In Experiment 2 (Table 1), ADG did 

not significantly differ between ROT and 

CONT (P = 0.36). Average heifer weight at 

trial end was not affected by treatment (P = 

0.16).  Overall, heifer ADG were lower than 

that reported for steers grazing ryegrass and 

crimson clover pasture under similar 

Louisiana conditions and stocking rates in 

other experiments.  

 

Forage Mass  
Forage mass in Experiment 1 

changed over time differently in ROT 

compared to CONT (P = 0.002; Table 2). 

Forage mass was not significantly different 

between stocking methods at the initiation of 

the study but was significantly higher in 

ROT vs. CONT for the remaining portion of 

the study (P < 0.04). Forage mass in ROT 

pastures was above 1,338 lb DM/acre 

throughout the study, and peaked on day 

132. Forage mass under CONT decreased 

through the trial.   

Also in Experiment 2 forage mass 

tended to change over time differently 

between ROT and CONT (P = 0.07; Table 

2). Forage mass did not differ between 

stocking methods during the first two 

months and was higher for ROT vs. CONT 

in the last two sampling dates. Forage mass 

in CONT was maintained above 1,070 lb 

DM/acre for the final two sampling dates 

and was maintained above 669 pounds of 

dry matter/acre during the entire trial.  In 

Experiment 1 forage mass below 398 lb 

DM/acre in CONT may have limited heifer 

dry matter intake in the final grazing period. 

The decline in forage mass observed in 

CONT pastures (Experiment 1) was the 

result of stocking rates being too high. At 

the same continuous stocking rate of 1.67 

heifers/acre, forage mass in ROT remained 

above 1,338 lb DM/acre for the entire trial, 

suggesting that ROT could maintain greater 

stocking rates compared with CONT. 

Similar to Experiment 1, forage mass in 

Experiment 2 was higher in ROT when 

compared to CONT in the final two 

sampling periods. However, in the final two 

sampling periods, CONT forage mass was 

not limited and remained above 1,070 lb 

DM/acre. Forage mass in both CONT and 
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ROT pastures was below 892 lb DM/acre at 

the initiation of stocking in Experiment 2.  

Results indicate that ROT increased forage 

mass when compared to CONT. 

  

Hay Disappearance 

In Experiment 1 total hay 

disappearance was 2.00 and 18.81 tons DM 

for ROT and CONT, respectively. This 

difference reflected the sheer lack of 

available forage in CONT. In Experiment 2 

hay disappearance was similar among 

stocking methods and was 5.08 for ROT and 

4.46 tons DM for CONT. 

Conclusions 

The advantage of ROT is that the 28 

days of regrowth seems to result in greater 

forage mass when compared to CONT. 

However, greater ADG by ROT only 

occurred when CONT forage mass was 

limited. The use of ROT under continuous 

stocking rate of 1.67 heifers/acre does not 

seem to consistently increase heifer ADG. 

However, these conclusions were based on 

one growing season in two different 

locations.  

 

 

Table 1. Average daily gain (ADG), and final body weight (FBW) of heifers on a 12-

paddock rotational (ROT) or a continuous (CONT) stocking method (SM) in experiment 1 

and 2. 

 

Item ROT CONT SEM P-value 

Experiment 1     

  ADG, lb 1.74 0.90 0.12 0.10 

  FBW, lb 774 667 44.1 0.05 

Experiment 2     

  ADG,  lb 1.45 1.69 .54 0.36 

  FBW, lb 678 704 29.7 0.16 

 

 

Table 2. Forage mass (FM) across time of pastures grazed using a 12-paddock rotational 

(ROT) or a continuous (CONT) stocking method (SM, Experiment 1 and 2).  

 

  Sampling Day-Experiment 1  SM SMx

SD 

Item SM 0 31 62 93 124 132 SEM
1 

--P-value-- 

FM, 
lb/ac 

ROT 

1,484 1,443
a 

1,967
a 

1,384
a 

1,543
a 

2,085
a 

148 0.01 0.00

2 

CONT 1,369 1,054
b 

  804
b 

  296
b 

  190
b 

  444
b 

44   

 

            Sampling Day-Experiment 2  SM SMxSD 

Item SM 0 33 66 99 113 SEM
1 

--P-value-- 

FM, lb/ac ROT 742 1,383 1,170 2,370
a 

3,079
a 

271 0.02 0.07 

CONT 837 1,072 669 1,094
b 

1,445
b 

271   
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Effects of Time of Supplementation on Beef Stocker 

Calves Grazing Ryegrass. I. Animal Performance   
G. Scaglia , Iberia Research Station,  H. T. Boland, Mississippi 

State University, G. T. Gentry, Reproductive Biology Center, C. 

C. Williams, School of Animal Sciences, and W. E. Wyatt, Iberia 

Research Station 

 

 

Introduction
 

The Southeastern U.S. cattle industry 

is predominately comprised of cow-calf 

production systems, with the vast majority 

of producers being small and medium sized. 

Very few producers have enough calves to 

market in sufficient quantities of 48,000-lb 

loads to sell direct to background and 

finishing operations. Retaining these 

animals in a stocker program seems to be a 

viable alternative to add value to them. The 

primary objective of this study was to 

compare performance of continuously 

stocked calves grazing ryegrass and 

supplemented at different times of the day. 

 

Experimental Approach 

All procedures involving animals 

were approved by the LSU AgCenter 

Animal Care and Use Committee.Twelve-

3.3 acre paddocks containing annual 

ryegrass (Lolium multiflorum var. 

„Marshall‟) were used in two consecutive 

years. Seeding rate was 25 lb/ac and was 

planted late September at 0.5 inch deep into 

a sod using a 15 foot no-till planter. 

Nitrogen fertilization (urea) was split 

applied at 3 different times during the 

growing season, at approximately 50, 115, 

and 160 days (50, 75, and 75 lb of 

nitrogen/acre, respectively) after planting. 

Grazing was initiated at approximately 90 d 

after planting (at a height of approximately 9 

inches) and continued for 105 d. Seventy-

two spring-born crossbred (with different 

proportions of Bos taurus x Bos indicus) 

steer calves (initial BW = 507 ±1.1lb) raised 

at the Iberia Research Station were allotted 

based on BW and biological type to 12 

groups of 6 animals each and continuously 

stocked at 1.8 steers/acre or 0.55 ac/steer (in 

both years) on 12 ryegrass pastures with 

each treatment randomly allotted to 3 

paddocks. At weaning (October) and 45 

days into the experiment steers were 

dewormed with Ivomec Plus Injectable 

(Merial; Duluth, GA). Treatments were: 

control (no supplement) (CTRL), 0.5% of 

BW of pelleted corn gluten feed (CGF) fed 

at 0700 (AM), 0.5% of BW of pelleted CGF 

fed at 1200 (NOON), or 0.5% of BW of 

pelleted CGF fed at 1600 (PM). Corn gluten 

feed chemical composition was: 24.7% CP, 

12% ADF, 39% NDF, and 72% TDN. 

Amount of supplement was adjusted every 

time the steers were weighed without 

restriction of water and feed. Mineral mix 

that guaranteed 12% Ca, 6% P, 10% NaCl, 

2.50% Mg, 0.75% K, 0.0043% Cu, 0.00012 

Se, 0.0067% Zn, 200,000 IU of Vitamin A 

and water were available at all times. Forage 

mass was determined at the beginning of the 

trial (d 0) and every 14 d when the steers 

were weighed. Samples of forage for 

nutritive value analyses were taken 

Findings 

 

●   Supplementing in the morning hours 

was more productive than doing it at 

noon.  

 

●  Time of supplementation did not affect 

forage mass available for grazing, 

nutritive value and amount of supplement 

fed. 
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simulating the animal‟s bite (handplucking) 

and dried for dry matter (DM) determination 

in a force air oven at 131 °F for 48 hours.  

The experiment was a completely 

randomized design with 3 replicates. Data 

were analyzed with PROC Mixed of SAS.   

 

Results and Discussion 

A quadratic response was observed 

for forage mass (P = 0.031).  Forage mass 

tended to decline after stocking until 

approximately the mid-point of the grazing 

season (Table 1).  The third fertilization 

occurred after day 60 and before day 75 of 

grazing. Greater values for forage mass were 

again observed on days 90 and 105 of the 

grazing period, mainly due to normal 

ryegrass development reaching the 

reproductive stages.  It can be concluded 

that forage mass available throughout the 

experiment was appropriate in all treatments 

and that there should not have been any 

negative effect on dry matter intake (DMI). 

There was no effect of treatment or 

treatment x day interaction (P > 0.05) for 

any of the nutritive value variables but there 

was an effect of sampling date (P < 0.0001) 

for all variables (Table 2). The greater 

values for CP on day 30 and 75 are 

explained by previous N-fertilizer 

application. Concentration of CP and other 

nutritive value variables throughout the 

experimental period were above that 

required for growing beef cattle which 

impact the gains observed in each period 

(Table 3). Productivity (beef produced/ac) 

differed (P = 0.042) between the AM and 

NOON treatments even though there was no 

difference (P = 0.053) between them in 

ADG when considering the entire 

experimental period (Table 4).  There was a 

difference (P = 0.03) in cumulative daily 

gains among steers supplemented AM and 

NOON (3.2 and 2.6 lb, respectively) at the 

end of 60 d grazing which may explain the 

difference in productivity (beef 

produced/acre). Initial BW was not different 

among treatments (P = 0.74), while final 

BW for steers in AM was different (P = 

0.023) than those in NOON. Total pounds of 

CGF fed among supplemented groups did 

not differ (P > 0.10). Total amount was 

2028, 1936, and 2026 lb while the daily 

amount of CGF was 3.2, 3.0, and 3.1 

lb/head, for AM, NOON, and PM, 

respectively. Based on the data reported, 

steers in all 4 treatments exhibited 

acceptable gains. 

Controlling the time of supplement 

offer and thus influencing forage intake, can 

potentially affect animal performance. The 

decreased DMI and DM digestibility often 

observed with levels of concentrate 

supplementation greater than 0.7% of BW 

could be attributed to disruption of the 

rumen environment via fluctuations in pH, 

predominant microbial species and/or 

population.  The use of a small amount of 

supplement (0.5% BW) had the objective of 

affecting grazing behavior and DMI as 

reported in a companion article (Scaglia et 

al., 2011) as well as animal performance.  

The time and location of supplement feeding 

can alter behavior patterns of beef cattle. 

Cattle that are fed a supplement may feel 

satiated and may not begin to graze for some 

time afterward. Traditionally, it has not been 

considered possible that protein 

supplementation of forages containing high 

CP (20% or more of the DM) would 

enhance animal performance. In the present 

experiment, although the amount of 

supplement was small, there was a positive 

effect on the total beef produced per unit of 

land in the AM compared to NOON (Table 

4). This higher beef production was 

probably a result of affecting grazing 

behavior and DMI, variables reported in the 

companion paper (Scaglia et al., 2011) since 

cattle in both treatments received the same 
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supplement and performance did not differ 

from those receiving no supplement. 

 

Implications 

Under the grazing conditions of the 

present experiment, there was a difference in 

productivity between supplementing steers 

in the AM compared to NOON. Although no 

differences in forage mass, nutritive value, 

or supplement amount fed among these 2 

treatments were detected, time of 

supplementation may have affected the 

rumen environment. Further studies on this 

issue are necessary.  

 

Acknowledgments 

We would like to express 

appreciation to the Louisiana Beef Industry 

Council for partially funding this research. 

Also, to the beef cattle crew of the Iberia 

Research Station for daily care and feeding 

of the experimental animals.

 

Table 1. Forage mass available (lb DM/acre) at 15 d intervals during the grazing 

season. 

 Treatments  

Days of grazing
2
  

CTRL 

 

AM 

 

NOON 

 

PM 

 

SEM 

0 1,680 1,130 1,350 1,701 245 

15     985
b
  1,741

a
    1,495

ab
   1,001

b
 201 

30 1,325
a
 1,314

a
  1,290

a
      925

b
 111 

45   981   760 1,045   1,017 299 

60   775 1,187 1,298   1,478 257 

75 1,789 2,107  2,071   1,707 401 

90 2,014 2,104 1,722   2,298 266 

105   1,142
b
  2,014

a
    1,507

ab
    1,531

ab
 241 

a,b
 Least square means within a row, means without a common superscript letter differ 

(P < 0.05). 
2
P = 0.059 and 0.031 for linear and quadratic effect, respectively. 

 

Table 2. Nutritive value characteristics (% DM) of handplucked samples of ryegrass 

at 15 d intervals during the grazing season. 

                  Nutritive value characteristic
1
  

Days of grazing CP NDF ADF IVDMD 

0  22.1
de

 30.1
f
 18.7

e
 86.3

a
 

15 18.9
e
 34.5

e
 21.6

d
 83.2

b
 

30 29.1
b
 42.4

d
 27.0

b
 79.3

c
 

45 24.7
c
  43.6

cd
 24.7

c
 77.9

c
 

60 24.9
c
 44.6

c
  25.4

bc
 77.6

c
 

75 33.9
a
 44.5

c
 25.0

c
 79.3

c
 

90  23.9
cd

 52.7
b
 31.0

a
 71.9

d
 

105 20.1
e
 56.8

a
 31.2

a
 68.3

e
 

SEM 0.66 0.61 0.57 0.58 
1
CP = crude protein; NDF =  neutral detergent fiber; ADF = acid detergent fiber; IVDMD 

= in vitro dry matter digestibility 
a-e

Within a column, means without a common superscript letter differ (P < 0.05). 
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Table 3. Average daily gains (lb) of steers grazing ryegrass and supplemented 

with corn gluten feed at 0.5% BW. 

 Treatments  

 CTRL AM NOON PM SEM 

Period
2
      

1  2.7
b
  3.6

a
   3.2

ab
   3.1

ab
 0.3 

2   2.7
ab

  3.0
a
  2.1

b
   2.5

ab
 0.4 

3  2.8
b
   3.2

ab
   2.9

ab
  3.7

a
 0.4 

4  3.2
a
  3.1

a
  2.5

b
   2.7

ab
 0.2 

5 2.3 2.8 2.3 2.7 0.3 

6 2.7 3.0 3.1 3.2 0.3 

7 2.6 2.4 2.2 2.2 0.3 
a,b

 Least square means within a row, means without a common superscript letter differ 

(P < 0.05). 
2
Period: 1 = d 0 to 15; 2 = d 15 to 30; 3 = d 30 to 45; 4 = d 45 to 60; 5 = d 60 to 75; 6 

= d 75 to 90; 7 = d 90 to 105 of grazing. 

 

 

Table 4. Initial, final body weight (BW), ADG, and beef production per acre of 

steers grazing ryegrass with and without corn gluten feed supplementation. 

 Treatments  

Item
2
 CTRL AM NOON PM SEM 

Initial BW, lb 505 509 508 508 9.4 

Final BW, lb  780
ab

  815
a
  770

b
   795

ab
 21 

ADG, lb 2.6 2.9 2.5 2.7 0.3 

Beef produced, lb/ac 505
ab

 558
a
 478

b
   524

ab
 39 

a,b
 Least square means within a row, means without a common superscript letter differ 

(P < 0.05). 
2 

ADG = average daily gain for the whole grazing period, lb; Beef produced = beef 

produced per acre, lb/ac. 
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Effects of Time of Supplementation on Beef Calves 

Grazing Ryegrass. II. Behavior and Dry Matter 

Intake  
G. Scaglia , Iberia Research Station,  H. T. Boland, Mississippi 

State University, G. T. Gentry, Reproductive Biology Center, 

and C. C. Williams, School of Animal Sciences 
 

Findings 

  

●   Time of supplementation affected DMI 

and grazing behavior of steers grazing 

annual ryegrass. 

 

●  Time of day had significant effects on 

bite rate, which can result in differences 

in intake rate over the day. 

 

 

Introduction 
 

Ruminants have three to four major 

grazing events per day. As such, the precise 

time of the grazing events may be modified 

by events such as removal for milking, time 

of herbage allocations, or supplementation. 

Regardless of frequency, the major grazing 

events occur near sunrise and sunset, with 

the latter having greater intensity and longer 

duration. Shorter grazing events (dismal 

contribution to total forage intake) may 

occur at night. Grazing frequency and 

grazing time can be affected by external 

environment (i.e. rainfall) but also by 

behavioral adaptations (i.e. 

supplementation). The objective of the 

present experiment was to evaluate the 

effect of time of supplementation on the 

behavior and dry matter intake of beef steers 

continuously stocked on annual ryegrass.  

 

Experimental Approach 

Description of experimental 

paddocks, animals and treatments, 

measurements of forage mass, height and 

nutritive value are described in the previous 

article (Scaglia et al., 2011). To estimate 

forage growth a 10.7 ft
2
 exclusion cage 

constructed using cattle panels (squares of 4 

x 4 inches) was utilized in each of the 

experimental paddocks to block the steers 

from grazing the area within it. The cage 

was placed in the paddock on day 0 and 

moved to a representative area every 14 

days during the experimental period.  

Dry matter intake (DMI) per paddock was 

estimated as: 

DMI paddock = (Yield Exclosure t1 - Yield Grazed 

t0) - (Yield Grazed t1 - Yield Grazed t0) 

where t0 = the previous sampling and t1 = 

the current sampling. This was then used to 

calculate average individual DMI (lb/d and 

as %BW) for each period. Forage allowance 

was also calculated for each period as: 

Forage allowance = forage mass 

(lb/ac)/animal weight (lb/ac) 

Grazing behavior recordings were conducted 

in two 14-day experimental periods 

beginning on days 45 (Period A) and 75 

(Period B) of each grazing season. One steer 

per paddock (3 steers per treatment) was 

randomly selected each period to wear an 

animal activity monitor. This monitor 

(IceTag
TM

, version 2.004) was attached to a 

Velcro
®
 strap on the left rear leg just above 

the metatarsophalangeal joint. Data were 

downloaded from on-board memory to a 

personal computer and analyzed by 

IceTagAnalyser
TM 

software. On days 6, 7, 

and 8 of Periods A and B, bite rate (number 

of bites/min) of the steers wearing the 

pedometer was visually determined once per 

hour between 0700 and 0900, 1100 and 

1300, and 1500 to 1700. Information 

obtained from the animal activity monitor 
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was summarized as follows: for each steer 

within period, information was summarized 

by day (24 hours) and also by time of the 

day (TOD): 0600 to 1000, 1000 to 1400, 

and 1400 to 1800 h. These periods were 

selected in order to contain a time of 

supplementation at the mid-point of each 

TOD interval. Bite rate was determined 

visually in 2 consecutive-1 min intervals (in 

each hour) in each of the days and averaged 

by animal within Periods A and B. 

The experiment was a completely 

randomized design with 3 replicates. Data 

were analyzed with PROC Mixed of SAS. 

Daily (24 hours) data (time spent standing, 

active, lying, and number of steps) from 

behavior recordings were analyzed for 

treatment, period, and their interaction. 

Daily forage growth rate (lb DM/ac), forage 

allowance (lb DM/lb BW), daily forage 

DMI (lb DM), forage DMI (as % BW), and 

bite rate (number of bites/min) data were 

analyzed using PROC Mixed of SAS. In all 

cases, level of significance was set at α = 

0.05. 

 

Results and Discussion 

For the present data set (Table 1), 

there was no treatment x period interaction 

nor treatment impact on forage growth rate 

(P = 0.286 and 0.646, respectively) or 

forage allowance (P = 0.130 and 0.662, 

respectively). An effect of grazing period on 

forage growth rate (P < 0.0001) and 

allowance (P < 0.0001) was observed (Table 

1). Less forage growth in periods 3 and 4 

coincide with the least forage mass observed 

as well as the lowest temperatures, more 

rainfall, and shorter days. Greater growth 

rates in periods 5 and 6 are a respond to 

increase forage maturity with the last period 

returning to growth rates similar to the first 

3 periods but with less nutritive value as 

reported in the previous article (Scaglia et 

al., 2011). As expected, greater forage 

allowance was observed in period 1 (Table 

1), gradually declining as a result of 

increasing animal BW and decreasing 

ryegrass growth rates. Forage allowance 

increased again by the end of the grazing 

season when forage availability increased 

again (Scaglia et al., 2011). Forage 

allowance calculated for the present 

experiment (Table 1) suggested that DMI 

was not limited by forage availability. There 

was an effect (Table 2) of treatment on 

forage DMI as lb DM/d and as % BW (P = 

0.048 and 0.036, respectively). Steers that 

were supplemented at NOON and PM 

consumed more forage than those 

supplemented in the AM hours with CTRL 

being intermediate. This may partially 

explained the greater forage mass available 

on day 105 in the pastures of the AM 

treatment (2,014 lb DM/ac) when compared 

to the other treatments (Scaglia, et al., this 

publication). Analyses of the 24 h-behavior 

data revealed that all variables measured 

were affected by period (Table 3). In period 

A (day 45 to 60 of grazing), steers spent 

more time standing still, grazing, walking, 

and less time lying while exhibiting greater 

number of steps and bite rate when 

compared to period B (day 75 to 90 of 

grazing). In Period A, the shorter sward 

height and decreased forage mass (Scaglia et 

al., this publication), which were due to 

slower growth rate (Table 1), are the likely 

explanations for the differences in behavior 

between periods. On day 45, it was clearly 

observed that some areas of the pasture were 

over-utilized while others had become 

mature and under-utilized due to continuous 

grazing pressure, which is known to be 

associated with the stressful effects of 

trampling, tugging, waste excretion, and 

almost daily plant defoliation. In Period B, 

less activity was observed due to the 

heterogeneous structure of the sward. There 

were patches where sward height was too 
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short to prehend, leading animals to graze 

the taller and more mature patches of lesser 

nutritive value. The decrease in leaf:stem 

ratio, and increase in fiber level of the  

forage in Period B (Scaglia et al., this 

publication) likely increased retention time 

in the gut and thus reduced grazing time and 

bite rate. Treatment, TOD, and period 

effects were detected (P < 0.05) with none 

of their interactions significant (P > 0.05). A 

treatment effect (Table 4) was detected on 

standing time (P = 0.007), grazing time (P = 

0.06), and bite rate (P = 0.04). 

Supplementation, regardless of TOD, 

affected the time that animals remained 

standing still. This is mainly explained by 

the time that supplemented animals 

remained standing while eating the 

supplement and idling activities afterwards 

(i.e. licking and grooming). Steers that were 

not supplemented (CTRL) spent more time 

grazing than PM steers.  By supplementing 

steers in the PM, the major grazing activity 

of the day was disturbed, thus reducing the 

total amount of time they grazed as well as 

bite rate. A possible explanation might be 

that feeding corn gluten feed may have had a 

greater impact on the PM treatment due to 

the soluble carbohydrates and protein 

content present in the supplement hence 

satiating the need for rapidly fermented feed 

fractions from ryegrass. During the 

afternoon (1400 to 1800 h), steers spent less 

time standing still and lying, but had greater 

grazing time, number of steps taken, and 

bites/min compared to the morning (0600 to 

1000) and mid-day (1000 to 14000) periods 

(Table 5).  Cattle have been observed to 

reduce the amount of time masticating when 

grazing later in the day (which increases bite 

rate and intake rate to maintain daily 

herbage intake) perhaps in anticipation of 

bedding down after dusk when they would 

have ample time to ruminate before dawn, 

preventing a need to graze at night to 

maintain gut fill. Increased grazing time in 

the afternoon hours has also been attributed 

to chemical changes such as the increase 

concentration of products of photosynthesis 

(sugars) and dry matter content.  The 

manipulation of grazing patterns by 

supplementation, in addition to diurnal and 

seasonal changes in chemical composition 

of forages, should be considered when 

planning supplementation regimes because 

such factors can alter nutrient supply to 

grazing animals. 
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Table 1. Forage growth and allowance by grazing period. 

 Period
1
   

Item 1 2 3 4 5 6 7  SEM 

Forage growth, kg 

DM/acre d
-1

 

 

123.2
b
 

 

113.4
bc

 

 

105.8
bc

 

 

96.5
c
 

 

171.4
a
 

 

183.0
a
 

 

116.1
bc

 

  

9.9 

Forage allowance, 

lb DM/lb BW 

 

1.14
a
 

 

0.98
ab

 

 

0.83
bc

 

 

0.60
d
 

 

0.69
cd

 

 

1.05
ab

 

 

1.03
ab

 

  

0.09 
a-d

Least square means within a row without a common superscript letter differ (P < 0.05). 
1
Period: 1 (d 0 to 14), 2 (d15 to 29), 3 (d 30 to 44), 4 (d 45 to 59), 5 (d 60 to 74), 6 (d 75to 89), 7 (d 90 

to105). 
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Table 2. Daily forage dry matter intake as % body weight (BW) and lb of dry 

matter. 

 Treatment   

Item CTRL AM NOON PM  SEM 

DMI, % BW 2.12
ab

 1.71
b
 2.60

a
 2.51

a
  0.29 

DMI, lb DM/d 13.3
ab

 11.0
b
 17.2

a
 16.5

a
  2.2 

a,b
Least square means within a row without a common superscript letter differ (P < 0.05). 

 

Table 3. Daily (24 h observations) grazing behavior activities by period of study. 

 Period
1
    P - value 

 A B  SEM  Period Treatment PeriodxTreatment 

Standing, min 140.6
a
 101.5

b
  11.9  0.0008 0.632 0.386 

Grazing, min 616.2
a
 582.6

b
  14.6  0.027 0.358 0.399 

Lying, min 656.3
a
 737.9

b
  29.6  <0.0001 0.536 0.504 

Walking, min 26.9
a
 18.0

b
  3.0  0.005 0.901 0.628 

Number of steps 4,728
a
 3,969

b
  251  <0.0001 0.439 0.908 

Bite rate, bites/min 62
a
 53

b
  3.2  0.038 0.291 0.419 

a,b 
Least square means within a row without a common superscript letter differ (P < 0.05). 

1
Period A = d 45 to d 59 of grazing; Period B = d 75 to 89 of grazing. 

 

Table 4. Effect of treatment on grazing behavior activities. 

 Treatment   

Item CTRL AM NOON PM  SEM 

Standing, min 18.0
b
 25.1

a
 22.4

a
 24.0

a
  1.5 

Grazing, min 139.7
a
 137.0

ab
 136.3

ab
 129.8

b
  3.8 

Lying, min 76.2 71.5 75.8 79.7  3.7 

Walking, min 6.1 6.4 5.6 6.6  1.0 

Number of steps 1083 1065 1021 1025  41 

Bite rate, bites/min 65
ab

 61
a
 60

ab
 57

b
  3.5 

a,b 
Least square means within a row without a common superscript letter differ (P < 0.05). 

 

Table 5. Effect of time of day and period on grazing behavior activities.  

 Time of the day
1
    Period

2
    

Item Morning Mid-day Afternoon  SEM  A B  SEM  

Standing, min 28.0
ab

 21.1
b
 18.0

c
  1.3  23.2 21.5  1.5  

Grazing, min 120.3
c
 128.4

b
 158.4

a
  3.3  149.4

a
 121.9

b
  2.7  

Lying, min 88.9
a
 83.2

a
 55.3

b
  3.2  59

b
 92

a
  2.6  

Walking, min 2.9 7.3 8.3  0.8  8.3 3.9  0.7  

Number of steps 769
c
 1056

b
 1322

a
  35.7  1257

a
 841

b
  29.1  

Bite rate, bites/min 59
b
 56

b
 67

a
  3.1  64

a
 55

b
  3.9  

a,b 
Least square means within a row without a common superscript letter differ (P < 0.05). 

1
Time of the day: Morning = 0600 to 1000, Mid-day = 1000 to 1400, Afternoon = 1400 to 1800. 

2
Period A = d 45 to  59 of grazing; Period B = d 75 to 89 of grazing. 
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The Economics of Supplementing Beef Stocker 

Calves Grazing Ryegrass   
J. Gillespie, Department of Agricultural Economics and 

Agribusiness, G. Scaglia,  Iberia Research Station, H.T. 

Boland, Mississippi State University, W. Wyatt, Iberia 

Research Station  

 

Findings 
 

 Total revenue was highest with 

morning supplementation of corn 

gluten feed. 

 

 When hay expenses were included, 

total expenses were highest for 

morning supplementation of corn 

gluten feed. 

 

 Net returns above direct and total 

expenses were higher for the control 

than for the noon and afternoon 

supplementation of corn gluten feed. 

 

Introduction 
One of the ways in which Southeastern 

U.S. stocker producers can potentially 

influence the profitability associated with 

the stocker enterprise is by paying close 

attention to animal feeding.  Some stocker 

producers supplement their stockers with 

feedstuffs such as corn gluten feed.  

However, relatively little is known about the 

optimal time to supplement stockers.  The 

question is, does it matter from an economic 

perspective whether supplementation is done 

in the morning, mid-day, or the evening, 

given a specific forage treatment?  

Furthermore, is supplemental feeding 

profitable?  The objective of this study is to 

compare the profitability of supplementing 

continuously stocked calves grazing 

ryegrass at different times of the day with 

not feeding supplement.    

 

Experimental Approach 

An experiment was conducted at the 

Iberia Research Station at Jeanerette, 

Louisiana, during Winter-Early Spring 

2007-08 and 2008-2009 to determine the 

impact of daily supplementation of corn 

gluten feed on animal productivity and 

profitability.  Ryegrass was planted on 

September 16, 2007, and October 22, 2008, 

and grazing was begun 90 days after 

planting.  Stockers grazed the ryegrass for 

105 days.  The animals had been weaned in 

October, castrated, and maintained on 

bermudagrass for 40-60 days prior to being 

placed on annual ryegrass prior to initiation 

of the experiment.  This allowed the animals 

to adapt to the new diet prior to beginning 

the experiment. 

Spring-born crossbred steer calves (with 

differing proportions of Bos taurus  and Bos 

indicus) were allotted to 12 groups of 6 

animals each.  There were 4 treatments with 

3 replications each, with each pasture 

containing 6 animals, so 4 treatments × 3 

replications × 6 animals in each pasture = 72 

animals in the experiment.  The treatments 

included (1) a control with no supplement, 

(2) supplement of 0.5% of body weight of 

corn gluten feed in the morning (7:00 a.m.), 

(3) supplement of 0.5% of body weight of 

corn gluten feed at noon (12:00) and (4) 

supplement of 0.5% of body weight of corn 

gluten feed in the afternoon (4:00 p.m.).   

In both years, 200 lb nitrogen/acre was 

applied in the form of urea at three different 

times during the season.  Stocking rate was 

0.72 steers/ha.  Steers were weighed every 

14 days, and supplement was adjusted 

accordingly.  Mineral mix and water were 
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available without restriction.  Steers had 

been vaccinated prior to the experiment and 

were dewormed 45 days into the experiment 

with Ivomec.  Further details of the 

experiment are found in Scaglia et al. 

(2009), as well as other articles in this 

volume of the LSU AgCenter Beef Report.   

To conduct the economic analysis, 

stocker budgets developed by Boucher and 

Gillespie (2008, 2009) were used as a base 

and partial budgeting was utilized to 

incorporate differences in the treatments.  

These cost and returns estimates assume 100 

stocker cattle on 50 acres, to represent a 

typical Louisiana farm situation.  Any 

forage remaining at the end of the grazing 

season was assumed to be harvested and 

sold.  Cost and return estimates were 

developed for each of the 24 pastures in the 

experiment (4 treatments × 3 replicates × 2 

years).  Prices assumed were those found in 

Boucher and Gillespie (2008, 2009), with 

three exceptions.  First, actual price for 

supplement paid was used.  Second, the 

average price for good-quality hay in East 

Texas in April 2008 and April 2009, as 

reported by the USDA-Agricultural 

Marketing Service (2008, 2009) was used.  

Third, since animal prices depend upon their 

weight at sale, and weights differed 

depending upon treatment, calf prices were 

estimated based upon 2,498 monthly 

Oklahoma City feeder cattle prices for 

calves, ranging from 200 to 1,100 lb, from 

October 1, 2007, through September 1, 

2009.  Given these data, an equation was 

estimated using ordinary least squares 

regression to estimate the calf price, given 

its weight, whether it was a steer, the season 

in which it was sold, and the year in which it 

was sold.  The adjusted R
2
 for the equation 

was  0.8337, suggesting a reasonably good 

fit.  Equation details are found in Scaglia et 

al. (2009). 

Ryegrass establishment costs were 

developed from Boucher and Gillespie 

(2008, 2009), adjusted for the use of no-

tillage. Hay harvested from pasture 

expenses, developed by Boucher and 

Gillespie (2008, 2009) were also used.  

Actual body weights of cattle and tonnage 

value of harvestable forage at the end of the 

grazing season, based upon rising plate data, 

were used.  Fixed expenses of interest and 

depreciation were determined based upon 

the portion of the useful life of the 

equipment devoted to the enterprise, similar 

to methods used by Boucher and Gillespie 

(2008, 2009). 

All measures of interest (total returns, 

stocker returns, hay returns, direct expenses, 

total expenses, return over direct expenses, 

and return over total expenses) were 

analyzed using the MIXED procedure in 

SAS (SAS Institute, Inc.), with treatment 

and period as fixed effects and year as a 

random effect.  The Kenward-Roger degrees 

of freedom method was used (Kenward and 

Roger, 1997). 

 

Results and Discussion 
Results are presented in Table 1.  

Though revenue per stocker was 

numerically higher for the morning 

supplementation treatment, it was 

statistically higher (P ≤ 0.5) than only the 

noon treatment.  The morning 

supplementation stockers were heavier at 

sale, 816.0 lb versus 785.4, 768.2, and 794.9 

lb for the control, noon, and afternoon 

treatments, respectively.  Furthermore, 

forage mass available on day 105 was 

numerically higher for the morning 

treatment (2,045 lb/acre) than for the others 

(Control = 1,133 lb/acre, Noon = 1,494 

lb/acre, Afternoon = 1,523 lb/acre), and 

statistically higher than the control.  

Therefore, hay returns were greater for the 

morning treatment than for all others.  Total 
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returns were numerically highest for the 

morning treatment and statistically higher 

than the control and noon treatments. 

Further details of the results and thus 

reasons why revenue, expenses, and profits 

differ, may be found in Scaglia et al. (2009), 

as well as other articles in this volume of the 

LSU AgCenter Beef Report.   

Both direct and total expenses were 

lowest for the control treatment since there 

was no expense associated with 

supplementing animals.  When including 

hay expenses, total expenses were greatest 

for the morning treatment; however, when 

hay expenses were not included, direct and 

total expenses differed only for the control 

treatment. 

The noon supplement treatment had the 

lowest return over direct expenses and the 

lowest return over total expenses, though 

differences between the noon and afternoon 

treatments were not statistically significant.  

When the hay returns and expenses were not 

included, there were no significant 

differences in returns over direct expenses or 

returns over total expenses among the 

supplement treatments, with no treatment 

having significantly higher returns over both 

direct and total expenses than any of the 

treatments.   

Though this study found differences in 

profitability among treatments, several 

additional items need to be considered.  We 

did not include labor in the analysis, so any 

additional labor required for providing 

supplement was not assumed.  If 15 

additional minutes were needed for 

providing supplement each day, over 100 

days, 25 hours of additional labor would 

have been required for providing 

supplement.  If labor were priced at 

$9.60/hour, additional expense would be 

$2.40/stocker, reducing the profitability 

more.  In addition, the price of corn gluten 

feed would impact relative profitability, 

particularly between the control and all 

supplement treatments.  The price of corn 

gluten feed was relatively high in 2008-

2009, and thus relatively high in the present 

study. 
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Table 1.  Revenue, expenses, and profit per calf. 

        Treatment 

Item     Control Morning Noon  Afternoon 

Revenue 

  Stocker Returns   776.18
ab

 789.55
a
 761.03

b
 777.94

ab 

  Hay Returns      18.54
a
   35.05

b
   24.33

a
   24.35

a
 

  Total Returns    794.73
a
 824.61

b
 785.35

a
 802.29

ab 

Expenses (with Hay Expenses) 

  Direct Expenses   754.30
a 

788.89
b
 779.31

c 
784.33

bc 

  Total Expenses   779.18
a
 816.81

b
 805.16

c 
810.16

bc
 

Profit (with Hay Expenses) 

  Return over Direct Expenses   40.33
a
   35.71

a
     6.05

b
   17.96

ab 

  Return over Total Expenses    15.53
a
     7.79

a
 -19.80

b
    -7.87

ab 

Expenses (without Hay Expenses) 

  Direct Expenses   747.80
a
 776.17

b
 770.68

b
 775.76

b 

  Total Expenses   769.21
a
 797.60

b
 792.10

b
 797.18

b 

Profit (without Hay Returns or Expenses) 

  Return over Direct Expenses   28.38
a
   13.38

ab
   -9.64

b
      2.17

b 

  Return over Total Expenses      6.97
a
   -8.04

ab
 -31.06

b
  -19.24

b
 

Least squares means within a row with different subscripts differ (P< 0.05). 
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Comparison of Warner Bratzler Shear Force, Slice 

Shear Force, and Impedance Measurements of 

Beef Steaks   
K.W. McMillin, J.M. Patin, W. Tangkham, M.A. Persica III, 

School of Animal Sciences 
  

 

Findings  

 

●   Warner-Bratzler shear force and slice 

shear measurements were highly 

correlated.  

 

●  Correlations of the electrical reactance 

and phase directed generation (DG) 

measurements with slice shear force 

approached significance. 

 

●  Electrical measurements of impedance and 

resistance were highly correlated only among 

other impedance and resistance 

measurements. 

 

Introduction 

Electrical impedance is a measure of 

alternating electrical current (AC) that 

extends the concept of resistance to AC 

circuits with two components or vectors, 

resistance and reactance (Lukaski, 1996). 

Impedance has been used for in vivo human 

body composition (Lukaski, 1996) although 

the body is made of many components from 

cellular biomolecules, membranes, and 

organelles that organize into tissues, organs, 

and systems that have differing capacitance 

and resistance in parallel and series 

orientations. 

The theory for using impedance to 

determine quality parameters of biological 

materials such as food is based on the ability 

of cells to briefly store electrical charges and 

the decreased storage capacity with time as 

the membranes or cellular components 

degrade with time. Measurement and 

tracking of electrical values may be related  

 

 

to the tenderness, flavor, freshness, and 

other food properties. Electric impedance is 

the property of a material to oppose the flow 

of electric current (Damez et al., 2008).   

Meat is electrically anisotropic so 

that electrical properties change with the 

direction of the electrical field in the sample 

(Lepetit et al., 2002). Studies linking meat 

tenderness and electrical properties had 

varying results, possibly because connective 

tissue that does not degrade and myofibrillar 

proteins that do degrade have similar 

impedance values (Damez et al., 2008). 

Comparison of near infrared spectroscopy 

(NIRS) and impedance on prediction of 

variation in Warner-Bratzler shear force 

(WBSF) of steaks indicated a coefficient of 

determination of 0.07 for NIRS and 0.16 for 

impedance with WBSF at 14 days 

postmortem (Nath and Wulf, 2007). It was 

also reported in this study that NIRS was the 

most effective means to identify carcasses 

that would produce tough steaks while 

marbling or impedance were not useful for 

this determination. However, impedance 

was the most effective instrument at 

identifying cattle carcasses that produced the 

most tender steaks. It was also noted that 2-

inch penetration was more accurate for 

tenderness prediction than surface electrodes 

and impedance measurements on days 2 and 

3 were highly correlated (Nath and Wulf, 

2007). 

The objective of this study was to 

compare surface electrical measurements of 

impedance, resistance, reactance, and phase 

distributed generation (DG) on raw beef 

steaks with WBSF and slice shear force of 

cooked beef steaks. 
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Experimental Approach  
USDA Select ribeye racks with the 

lip attached (n=15) were purchased from a 

commercial grocery wholesale supplier at a 

minimum of 21 days postmortem.  All 

primals were frozen and two weeks later 

were cut into steaks 1-inch thick on a band 

saw, individually vacuum packaged, and 

thawed overnight at 36°F. The thawed 

steaks were randomly assigned so two steaks 

from each rib primal were used for WBSF 

and two thawed steaks from each rib primal 

were used for slice shear force. Electrical 

measurements of resistance, reactance, 

phase DG, and impedance were made with a 

bioelectrical impedance analyzer (Quantum 

IV, RJL Systems, Clinton Township, 

Michigan) using blunt electrodes in contact 

with the surface of the steaks with the 

electrodes parallel to the length of the steak 

surface. Each steak was cooked on a 

Faberware Open Grill to 158°F internal 

temperature monitored with a thermocouple 

recorder. Slice shear force was measured 

after cutting each steak with a double bladed 

knife to give a one-inch thick muscle cut 

parallel to the muscle fiber length. Three ½-

inch cores from the center and three ½-inch 

cores from the periphery of each cooked 

steak after cooling overnight were taken for 

WBSF. Peak force for slice shear and WBSF 

were measured on a Texture Technologies 

analyzer (100-kg force load cell). Data was 

analyzed using PROC CORR procedures of 

SAS (Cary, NC). Correlations among 

variables were determined on the data 

arranged into four different sets. The 

resulting four correlation tables represented 

those among the two shear variables and 

electrical measurements using data from 

only the steaks for WBSF, among the slice 

shear variable and electrical measurements 

using data only from the steaks for slice 

shear, among all of the variables using the 

averages of the measurements of the steaks 

for WBSF and for slice shear and electrical 

parameters, and among all of the variables 

using the entire data with steaks from each 

rib serving as replications of the 

measurements for WBSF, slice shear, and 

electrical properties. 

 

Results and Discussion  
Table 1 has the correlations of 

WBSF and electrical measurements of 

steaks that were used only for WBSF 

determinations. As expected, the 

correlations between the WBSF measured 

on the 3 center cores and WBSF measured 

on the 3 periphery cores were high, at 

r=0.87, but not perfect due to the texture 

variation normally found within a single 

steak. Impedance was not highly correlated 

to either WBSF measurement, but was 

almost perfectly correlated to resistance 

(r=0.999) and reactance was highly 

correlated with phase DG (r=0.9662). The 

poor correlation between WBSF and 

impedance or the other electrical 

measurements may be caused by the 

freezing and thawing of the steaks before 

electrical measurements were taken. 

Similar results were found in the 

steaks used only for slice shear force (Table 

2). The slice shear force was negatively 

related to impedance, resistance, and phase 

DG. For these samples, the correlation 

between impedance and resistance was also 

moderate, but not significant at r=0.35 while 

the correlation between impedance and 

phase DG was higher at r=0.987 than for the 

WBSF steak samples. 

Similar correlations were found 

between the shear and electrical 

measurements when all of the data were 

considered as individual discrete numbers 

using the slice shear and WBSF steak 

samples as replicates rather than calculating 

the average values (Table 3). Correlations 

among the shear force measurements were 

significant, but lower, than when the 

averages were used.  The reactance and 

phase DG measurements of the individual 

steak groups and of all steaks combined 
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were significantly correlated at r=0.66 or 

higher. Using this method of statistical 

analysis, the impedance measurements 

among WBSF steaks, slice shear steaks, and 

all steaks were significantly correlated with 

one another at r=0.66 or higher. The three 

resistance measurements were similarly 

correlated with one another. The correlations 

among the reactance measurements, among 

the phase DG measurements, and among the 

reactance and phase DG measurements were 

all significantly correlated with one another. 

The correlations of the reactance of all 

steaks and phase DG of all steaks with slice 

shear force approached significance at 

r=0.09 and r=0.10, respectively. 
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Table 1. Correlations and probabilities (in parentheses) of Warner-Bratzler shear force 

(WBSF) and electrical measurements of steaks used only for WBSF. 

 

Periphery WBSF Resistance Reactance Phase DG Impedance 

WBSF on 3 0.8710 0.0552 0.3347 0.3306 0.0414 

center cores (< 0.01) (0.85) (0.22) (0.23) (0.88) 

Shear force on  

 

0.1292 0.2140 0.15201 0.1252 

3 periphery cores 

 

(0.65) (0.44) (0.59) (0.66) 

Resistance 

  

0.4984 0.2882 0.9988 

   

(0.06) (0.30) (< 0.01) 

Reactance 

   

0.9662 0.5015 

    

(< 0.01) (0.06) 

Phase DG 

    

0.2903 

     

(0.29) 

 

Table 2. Correlations and probabilities (in parentheses) of slice shear force and electrical 

measurements of steaks used only for slice shear force. 

 

Resistance Reactance Phase DG Impedance 

Slice shear force -0.2558 0.0452 -0.4880 -0.5017 

 

(0.36) (0.87) (0.07) (0.06) 

Resistance 

 

0.2391 0.3875 0.3479 

  

(0.39) (0.15) (0.20) 

Reactance 

  

0.2850 0.1626 

   

(0.30) (0.56) 

Phase DG 

   

0.9866 

    

(< 0.01) 
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Tenderness Evaluation of Beef: Sliced Shear Force 

vs. Warner-Bratzler Shear   
T.D. Bidner, M.A. Persica III, J.M. Patin, School of Animal 

Sciences; and C.J. Monlezun, Department of Experimental 

Statistics 

 

 
Findings  

 

●   The sliced shear force (SSF) method of 

determining beef tenderness is faster and 

easier to perform when compared to 

Warner-Bratzler shear (WBS). 

 

●  The SSF method was also more 

repeatable than WBS using two different 

metrics for repeatability. 

 

Introduction 

Warner-Bratzler shear force has been 

the standard method of obtaining objective 

tenderness measurements of beef, pork, and 

lamb for a number of years. A literature 

search in the Journal of Animal Science for 

Warner-Bratzler shear found 1175 journal 

articles. The original mechanical method for 

measuring meat tenderness was reported by 

Lehman in 1907 and the mechanics to 

measure meat tenderness were improved by 

Warner in 1928. This instrument was later 

redesigned by Lyman Bratzler while he was 

a graduate student at Kansas State 

University and is now known as the Warner-

Bratzler Shear (Bratzler, 1958). This has 

been the accepted objective method of 

measuring meat tenderness since the early 

1940‟s. However, scientists at Roman L. 

Hruska US Meat Animal Research Center 

have developed a slice shear force method 

of determining tenderness. Their research 

indicates that this method is technically less 

difficult than the WBS method and the 

USDA scientists also reported that the SSF 

method is more rapid and accurate. Since 

tenderness is the most important quality 

attribute of any intact steak or chop, the 

objective determination of meat tenderness 

is important for all consumers.  The SSF 

method of determining objective tenderness 

may replace WBS; therefore, it is important 

to compare the two methods for ease of use 

and repeatability.  Repeatability may be 

thought of as a measure of how close 

replications come to duplicating each other.    

 

Experimental Approach 

Twenty five USDA Select ribeye rolls 

(IMPS # 112) were purchased and shipped to 

the LSU School of Animal Sciences Meat 

Laboratory. Upon arrival, a 5-inch section 

was removed from the posterior end of each 

ribeye, vacuum-packed, aged (36°F) until 21 

days postmortem, and frozen (-20°F) for 

evaluation of tenderness at 21 days 

postmortem. A band saw was used to cut 

four, 1 inch thick steaks from the frozen 

muscle. The four steaks were randomly 

allotted to the two treatments. Two steaks 

from each ribeye roll were randomly 

assigned to WBS and the remaining two 

steaks to SSF. The two steaks assigned to 

WBS were then randomly assigned to Reps 

(replications) 1 and 2, as were the two steaks 

assigned to SSF. The four steaks from each 

ribeye were thawed at 39°F for 24 hours (on 

the same day for each set of four steaks). 

Steaks were cooked on an open hearth 

electric grill (Farberware Inc., Corning, NY) 

to an end point temperature of 158°F. The 

SSF was measured within 10 minutes of 

obtaining the final temperature using the 

method of Shackelford et al. (1999). The 

Texture Analyzer (Model TA.HD, Texture 
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Technologies, Scarsdale, NY) was used to 

measure both the SSF and the WBS. After 

cooking, steaks for WBS were chilled for 24 

hours at 39°F before removal of six cores 

(1/2 inch) parallel to the longitudinal 

orientation of the muscle fibers. Each core 

was sheared once with a WBS force 

attachment with a cross-head speed of 7.9 

inches/min.  

Throughout the animal science 

literature, repeatability is defined to be the 

proportion of total variance that can be 

attributed to animal (ribeye roll in this case) 

variance; i.e. repeatability = σ
2

animal  / (σ
2
animal 

 
 

+  σ
2

error) , where  σ
2

animal 
 
and  σ

2
error  are 

variance components for the appropriate split 

plot model (Hassen et al., 1999; Steiner et al., 

2003). With this definition, repeatability 

takes on values between 0 and 1, with values 

close to 1 indicating a high level of 

repeatability.  To obtain a numeric value of 

repeatability for our experiment, both σ
2

animal 

and σ
2

error were estimated within the context 

of the model using the MIVQUEO option of 

the VARCOMP procedure of SAS (Littell et 

al., 2006).  Repeatability may also be 

measured by the usual correlation coefficient, 

which takes on values between -1 and 1.  

Correlation coefficient values close to 1 

indicate a high level of repeatability.  The 

ratio of variance components and the 

correlation coefficient are two distinct 

metrics for measuring repeatability and 

neither is a function of the other. 

 

Results and Discussion 

Our repeatability values for SSF and 

WBS were 0.64 and 0.54, respectively, 

indicating that SSF was more repeatable 

than was WBS.  The correlation between the 

Rep 1 and Rep 2 SSF measurements was 

0.67, while the correlation between the Rep 

1 and Rep 2 WBS measurements was 0.57. 

Thus, SSF was also found to be more 

repeatable than WBS using the correlation 

metric. This is in agreement with the 

conclusions of Shackelford et al. (1999). 

Since only one slice is required per 

steak and SSF is measured on the warm 

steak, the SSF is faster and easier to obtain 

compared to the WBS.  Steaks for the WBS 

are chilled for 24 hours after cooking; 

furthermore, six ½ inch cores must be taken 

parallel to the muscle fibers, and each of the 

six must then be sheared. 

Our repeatability values for the SSF 

were lower than reported in the literature 

(Wheeler et al., 2007). However, in the 

Wheeler study, the longissimus steaks were 

obtained from 50 Select carcasses compared 

to 25 steaks in our study. In addition, of the 

seven institutions that participated in the 

Wheeler study, the institution that cooked 

steaks on a Farberware grill had the lowest 

correlation for the SSF. 

The means for the shear data are 

given in Table 1. 

 

Literature Cited 

Bratzler, Lyman J., 1958. Fifty years of 

progress in meat research. J. Anim. Sci. 

17:1079-1087. 

 

Hassen, A., D.E. Wilson, V.R. Amin, and 

G.H. Rouse. 1999. Repeatability of 

ultrasound-predicted percentage of 

intramuscular fat in feedlot cattle. J. Anim. 

Sci. 77:1335-1340. 

 

Littell, Roman C., George A. Milliken, 

Walter W. Stoup, Russell D. Wolfinger, and 

Oliver Schabenberger. 2006. SAS
® 

for 

Mixed Models, Second Edition, Cary, NC. 

 

Shackelford, S.D., T.L. Wheeler, and M. 

Koohmaraie. 1999. Tenderness 

classification of beef: II. Design and 

analysis of a system to measure beef 

longissimus shear force under commercial 



53 

 

processing conditions. J. Anim. Sci. 

77:1474-1481. 

 

Steiner, R., D.J. Vote, K.E. Belk, J.A. 

Scanga, J.W. Wise, J.D. Tatum and G.C. 

Smith. 2003. Accuracy and repeatability of 

beef carcass longissimus area 

measurements. J. Anim. Sci. 81:1980-1988. 

Wheeler, T.L., S.D. Shackelford, and M. 

Koohmaraie. 2007. Beef longissimus slice 

shear force measurements among steak 

locations and institutions. J. Anim. Sci. 

85:2283-2289. 

 

 

 

 

Table 1. Shear data for the steaks from 25 ribeye rolls 

 

Trait Number Mean Shear force (lb) Standard deviation 

SSF (Rep 1)
1
 25 48.1 12.3 

SSF (Rep 2) 25 47.0 8.8 

WBS (Rep 1)
2
 25 9.5 2.1 

WBS (Rep 2) 25 8.0 2.1 
1
SSF are based upon 1 slice per steak. 

2
WBS are based upon six, ½ inch cores per steak. 
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Distributions and Associations of Single Nucleotide 

Polymorphisms in the Leptin Gene with 

Production Traits of First-Cross Beef Cows   
D. H. Fischer, Jr., Former Graduate Student, D. E. Franke, 

and M. D. Garcia, School of Animal Sciences 

  
 

Findings  

 

●   Five of the eight leptin single 

nucleotide polymorphisms (SNPs) studied 

were variable enough to be evaluated for 

association with several beef cattle 

production traits. 

 

●  SNP E2FB genotypes were associated 

with variation in body condition scores 

taken in April. 

 

●  Variation in cow weight change from 

April to October, calving date, and body 

condition score were mildly associated 

with genotypes in SNP A1457G.  SNP 

UA2 genotypes were also associated with 

cow weight change from April to October. 

 

●  Genotypes in SNP UA1 were weakly 

associated with variation in calving date 

and calf average daily gain.E2FB 

genotypes were associated with variation 

in body condition scores taken in April. 

 

Introduction 

 The identification of genetic markers 

and their variants called single nucleotide 

polymorphisms (SNPs) that are closely 

linked to, or a part of, the DNA structure for 

production traits has developed into an 

important area of research.  Laboratories at 

many universities and at several private 

companies are heavily involved in this 

effort.  

 The leptin gene is located on 

chromosome number 4 in the bovine 

genome (Barendse et al., 1994) and is just  

 

one of many genes being studied in the 

industry.  Leptin has been implicated in the 

regulation of feed intake, energy 

expenditure, and whole body energy balance 

in humans, livestock, and rodents 

(Houseknecht et al., 1998; Buchanan et al., 

2002).  Although most research with leptin 

has been associated with growth and degree 

of fatness in livestock, Almeida et al., 

(2003) reported that several SNP in the 

leptin gene were associated with calving 

date in a Brangus herd. 

 The objectives of this research were 

to determine the genotypic and allelic 

frequencies of eight previously identified 

leptin SNP in a herd of first-cross beef cows, 

and to determine the association of 

genotypes in these SNP with variation in 

several important cow production traits. 

 

Experimental Approach 
 First-cross beef cows (n = 228) 

maintained at the LSU Agricultural Center 

Central Research Station in Baton Rouge 

were utilized in this study. The herd 

included similar numbers of Brahman-, 

Beefmaster-, Brangus-, Bonsmara-, and 

Romosinuano-sired cows.  Brahman-sired 

F1 females were from Angus dams and 

purchased from Louisiana breeders.  

Beefmaster-, Brangus-, Bonsmara- and 

Romosinuano-sired F1 females were from 

Angus and MARC3 dams and were 

purchased from the USDA Meat Animal 

Research Center in Clay Center, NE.  All 

females were born in 2001 and 2002.  

Females were exposed as yearlings to 

MARC3 bulls and to Charolais bulls for all 
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other calves.  The 75-day breeding season 

began on April 15 each year.  Calves were 

weaned in September at an average age of 

200 d. Cows were weighed and body 

condition scores (BCS) were taken in April 

and October each year, except in 2009.  

 Blood was taken from each cow in 

2006 and shipped to Igenity
® 

(Lincoln, NE) 

to determine genotypes for the following 

previously identified leptin SNP: E2FB, 

A1457G, A252T, A59V, C963T, T945M, 

UA1, and UA2.  The distribution of 

genotypes within each SNP was used to 

determine the frequency of each allele in 

each SNP. 

 The general statistical model used to 

determine the association of SNP genotypes 

with various cow traits included cow sire 

breed, cow age, and the following SNP: 

E2FB, A1457G, C963T, UA1, and UA2.  

Three SNP (A252T, A59V, and T945M) 

were not included in the analyses because of 

possible bias introduced in the statistical 

procedure due to their minor allele 

frequency being 10% or less (Abecasis et 

al., 2001).  A probability level of P ≤ 0.10 

was considered significant in these analyses.  

 

Results and Discussion 
 The number of cows in each 

genotype of the SNPs and the frequency of 

each allele is given in Table 1.  The 

distribution of cows by genotype within 

SNP for each F1 cow breed type was 

relatively similar across breed types.  The 

frequencies of alleles given in Table 1 are 

similar to those reported in beef cattle by 

other researchers. 

 Generally, only a small number of 

cow production traits were associated with 

differences in SNP genotypes (Table 2).  

SNP E2FB genotypes were associated with 

variation in cow body condition score in 

April. Genotypes in SNP A1457G were 

associated with variation in three traits: cow 

BCS taken in April, cow weight change 

from April to October, and cow calving 

date.  SNP UA2 genotypes were also 

associated with variation cow weight 

change.  SNP UA1 genotypes were 

associated with variation in cow calving date 

and calf average daily gain.  None of the 

SNP genotypes appeared to be associated 

with cow calving rate.  

 The results of this study suggest that 

several SNP previously identified in the 

DNA structure of the leptin gene may be 

associated with variation in important beef 

cow production traits.  Commercial 

companies such as Pfizer Animal Genetics
®
 

(Kalamazoo, MI) and Igenity
® 

currently 

have programs where they take blood 

samples from herds of commercial or 

purebred cattle and provide the ownership 

with information on large numbers of SNP 

(25,000 to 50,000) to identify genetically 

superior animals for a relatively large 

number of production traits including feed 

efficiency and docility.  These commercial 

companies also work closely with Purebred 

Associations to enhance predictability of 

genetic merit.  
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Table 1.  Genotypes and allelic frequencies of the E2FB, A1457G, A252T, A59V, 

C963T, T945M, UA1, and UA2 SNP’s over five breed groups of cows in the study. 

 

SNP & 

Genotype 

 

No. (%) 

of cows 

 

 

Allele 

 

Allele 

freq. 

  

SNP & 

Genotype 

 

No. (%) 

of cows 

 

 

Allele 

 

Allele 

freq. 

E2FB     C963T    

   CC 67  (30)    C 0.56     CC 71  (32)    C 0.57 

   CT 112(51)    T 0.44     CT 110(50)    T 0.43 

   TT 41  (19)       TT 39  (18)      

         

A1457G     T945M    

   AA 65  (30)    A 0.55     CC 178(81)    C 0.90 

   AG 111(50)    G 0.45     CT 40  (18)    T 0.10 

   GG 44  (20)       TT 1      (1)   

         

A252T     UA1    

   AA 205(94)    A 0.97     CC 52  (24)    C 0.46 

   AT 12    (6)    T 0.03     CT 97  (44)    T 0.54 

   TT 0      (0)       TT 70  (32)   

         

A59V     UA2    

   CC 195(89)    C 0.95     CC 118(54)    C 0.75 

   CT 24  (11)    T 0.05     CT 95  (43)    T 0.25 

   TT 0      (0)       TT 7      (3)   
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Table 2.  Least squares means and standard errors of SNP genotypes for production  

traits of first-cross beef cows. 

          

SNP & 

genotypes 

         

April   

BCS 

     

October 

BCS 

Weight  

change, 

lb 

     

Calving            

rate, % 

 Julian          

birth 

date, d 

Average        

daily 

gain, lb/d 

       

E2FB P < 0.05
a
 NS

b
 NS NS NS NS 

CC 4.9 ± 0.1 5.3 ± 0.1 122 ± 12 87 ± 4 41 ± 3 2.0 ± 0.04 

CT 5.3 ± 0.1 5.5 ± 0.1 109 ±   9 89 ± 3 44 ± 2 2.0 ± 0.03 

TT 5.3 ± 0.1 5.4 ± 0.1 92 ± 14 85 ± 4 46 ± 3 2.0 ± 0.04 

       

A1457G P < 0.05 NS P<0.07 NS P<0.06 NS 

AA 5.4 ± 0.1 5.5 ± 0.2 110 ± 16 88 ± 5 51 ± 4 2.1 ± 0.05 

AG 5.3 ± 0.1 5.2 ± 0.1 85 ± 12 86 ± 4 44 ± 3 2.0 ± 0.04 

GG 4.8 ± 0.2 5.5 ± 0.2 128 ± 17 87 ± 6 35 ± 4 2.0 ± 0.05 

       

C963T NS NS NS NS NS NS 

CC 5.1 ± 0.2 5.4 ± 0.3 145 ± 24 95 ± 8 48 ± 5 1.9 ± 0.07 

CT 5.0 ± 0.1 5.4 ± 0.2 106 ± 15 85 ± 5 40 ± 3 2.1 ± 0.04 

TT 5.4 ± 0.2 5.3 ± 0.2 72 ± 22 81 ± 7 42 ± 5 2.1 ± 0.06 

       

UA1 NS NS NS NS P < 0.1 P < 0.1 

CC 5.1 ± 0.2 5.4 ± 0.2 138 ± 17 93 ± 6 51 ± 4 2.0 ± .05 

CT 5.2 ± 0.1 5.5 ± 0.2 126 ± 15 89 ± 5 46 ± 3 1.9 ± .04 

TT 5.1 ± 0.3 5.3 ± 0.3 59 ± 27 79 ± 9 34 ± 6 2.1 ± 0.08 

       

UA2 NS NS P < 0.07 NS NS NS 

CC 5.1 ± 0.04 5.3 ± 0.1 118 ±   6 87 ± 2 45 ± 1 2.0 ± 0.01 

CT 5.1 ± 0.05 5.3 ± 0.1 120 ±   6 87 ± 2 44 ± 1 2.0 ± 0.02 

TT 5.3 ± 0.20 5.6 ± 0.2 85 ± 16 87 ± 5 41 ± 4 2.0 ± 0.05 

       
a 
Probability level for association between SNP genotypes and production trait.  

b
 A non- 

significant (NS) association between SNP genotypes and production trait.  
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Pregnancy Rates in Beef Cattle Artificially 

Inseminated with Aged Frozen-Thawed Beef 

Semen 
D. Carwell, School of Animal Sciences, J. Pitchford, 

Reproductive Biology Center, H. Blackburn, USDA-ARS 

National Animal Germplasm Program,  K. Bondioli, R.A. 

Godke, School of Animal Science and G.T. Gentry, 

Reproductive Biology Center 
 

Findings 

 Semen, if properly handled, can be 

stored in liquid nitrogen for up to 43 

years without negatively affecting first 

service pregnancy rates in beef cattle. 

 Calf birth weights and gestation 

lengths were similar in modern cows 

inseminated to bulls collected in the 

mid 1960s vs. bulls collected in the 

last 20 years when inseminated to 

modern cattle. 

 Estrous response rates of 86% in 

postpartum beef cattle can be 

achieved using the Select Synch 

protocol and pre-selection of breeding 

females. 

 

Introduction 

        Since the first calf was produced from 

frozen-thawed semen in 1951, artificial 

insemination has impacted genetic 

performance in both the dairy and beef cattle 

industries. This technology allows male 

genetics to be disseminated across a greater 

number of females when compared with 

natural breeding. 

The glass ampule was one of the first 

semen packaging methods used under field 

conditions. This packaging method was 

extensively used until the invention of the 0.5 

ml plastic straw. This 0.5 ml plastic straw has 

remained the standard for preserving bull 

semen for many years. However, more 

recently the 0.25 ml straw is becoming more 

popular in bull studs in an effort to reduce 

storage space.      

To date, the effect of long term storage 

on post-thaw semen viability has not been 

evaluated in cattle. However, short term 

storage (1 year to 5 years) has been reported to 

have no effect on pregnancy rates using 

frozen-thawed bull semen (Macpherson, 1954; 

Andersen and Pedersen, 1976), ram semen 

(Salamon, 1972; Salamon and Visser, 1974) 

and human semen (Horne et al., 2004; 

Feldschuh et al., 2005; Clarke et al., 2006).  

Typically, visual post-thaw semen 

evaluations (total motility, progressive 

motility, concentration and morphology) are 

commonly performed on one unit of the 

semen to be used for insemination. Each of 

these factors have been previously shown to 

be correlated with pregnancy rates in cattle 

(Foote, 1975; Saacke, 1982; Foote, 2003). 

More recently, a CASA (Computer Assisted 

Sperm Analysis) system has been utilized in 

laboratories and in some cases has replaced 

visual evaluations. 

A variety of factors other than semen 

quality can also potentially influence cow 

fertility. These include environmental 

temperature and animal management, 

postpartum nutrition, lactational status, and 

suckling stimulus, among others. Likewise, 

semen handling can dramatically affect 

subsequent fertility. 

To determine if long term storage of 

frozen-thawed bull semen affects first service 

pregnancy rates, a preliminary trial was 
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conducted at the LSU Reproductive Biology 

Center. For this study, crossbred beef females 

were estrous synchronized and subsequently 

inseminated with frozen-thawed Holstein bull 

semen ranging in storage time from 43 to 47 

years. Transrectal ultrasonography was 

performed at 45 to 50 days post-insemination, 

which confirmed a 60% pregnancy rate, 

followed by a 50% calving rate. These results 

indicated that a larger trial was warranted. 

Therefore, the overall objective of this 

study was to compare first service pregnancy 

rates of Angus and crossbred cattle 

inseminated with frozen-thawed Angus semen 

ranging in collection year from 1966 to 2004.  

In addition we evaluated birth weights and 

gestations lengths of calves born across three 

different time frames. 

 

Experimental Approach 

        Two experiments using Angus cows 

(n=44) and heifers (n=17) (Experiment I) and 

crossbred cows (n=196) (Experiment II) were 

conducted during the 2009 spring breeding 

season. Both herds were maintained at the 

LSU AgCenter‟s Central Research Station. 

Females in both experiments were allowed 

free access to bermudagrass and ryegrass 

pastures and unrestricted access to water. 

        Semen from purebred Angus bulls (n = 

25) representing three different time frames 

(TF; 1: 1960-1975, n = 5; 2: 1976-1991, n = 

10; 3: 1991-2009, n = 10) were used for 

artificial insemination in this study. The 

frozen semen utilized in this study was 

provided by the USDA-ARS National Animal 

Germplasm Program in Fort Collins, 

Colorado. 

        For both experiments cows and heifers 

were estrous synchronized for artificial 

insemination using the Select Synch + CIDR 

(Eazi-Breed
®
 Controlled Internal Drug 

Release) protocol. Pre-selected mature 

females were required to be a minimum of 45 

days postpartum before being synchronized 

for AI. On day 0, all females received a CIDR 

insert and a 200 µg injection (im) of a GnRH 

analogue (Factryl
®

), followed by a 25 mg 

injection (im) of prostaglandin F2α (PG, 

Lutalyse
®
) and CIDR removal on day 7. 

        Cattle were fitted with either HeatWatch
®
 

transponders or Estrotect™ patches to 

facilitate estrus detection. Females observed in 

heat were artificially inseminated using the 

am/pm rule. For females not responding to the 

initial SelectSynch protocol, a 25 mg injection 

(im) of prostaglandin F2α, (Lutalyse
®

) was 

administered 7 days following initial CIDR 

pull. 

        Pregnancy diagnosis was determined at 

45 to 50 days post-insemination via transrectal 

ultrasonography. Fetal measurements were 

recorded to aid in identifying artificial 

inseminated pregnancies from cleanup-bull 

pregnancies.  Final pregnancy rate was based 

on calf phenotype at birth. Shortly after birth, 

both calf weights and sex were recorded.  

Statistical analysis was completed using 

the Sigma Stat software package. Chi square 

analysis was used to determine differences in 

first service pregnancy rates and analysis of 

variance was utilized to determine differences 

in birth weight and gestation length across 

time frames. The level of significance was set 

at the P<0.05 level. 

  

Results and Discussion 

        In Experiment I, 81% of the cows and 

76% of the heifers responded to the initial 

estrous synchronization protocol. 

        First service pregnancy rates across TF1, 

2 and 3 were not different for Angus cows or 

heifers (Table 1). Likewise, there were no 

difference in pregnancy rates within TF 

between Angus cows and heifers, therefore the 

data were combined. The combined first 

service pregnancy rates for Angus cows and 

heifers were not different (P=0.22) across TF 

1, 2, and 3 and were 60%, 64%, and 61%, 

respectively (Table 1). 
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        The mean gestation lengths (P=0.82) and 

mean birth weights (P=0.68) were not 

different for calves born from semen from 

TF1, 2 and 3 for Angus cows and heifers (Exp 

I; Table 2). 

        For Experiment II, 6 cows were 

inseminated prior to estrous synchronization 

following detection of a natural standing 

estrus. Eighty-six percent of the females 

responded to the SelectSynch + CIDR 

synchronization protocol. 

        Crossbred first service pregnancy rates 

were not different (P=0.19) across TF 1, 2 and 

3 (56%, 62% and 55%, respectively) (Table 

1). For TF 1, 2, and 3 the mean gestation 

length (282, 281 and 283 days, respectively) 

and mean birth weights (81, 79 and 79 lbs, 

respectively) for the crossbred females were 

not different (Table 2). 

        In summary, pregnancy rates in this study 

using frozen-thawed Angus semen collected 

as early as the mid 1960‟s and stored for 43 

years were not different from frozen-thawed 

Angus semen that had been collected and 

stored for 8 years. These results indicate that 

the length of storage time does not appear to 

lower pregnancy rates in beef females, if the 

semen is stored and handled properly. 
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Table 1. Experiment I and II first service pregnancy rates to artificial insemination 

across Time Frames 1, 2 and 3. 

Animals Time Frame
1 

Pregnant Females (%)
2 

Angus Cows (Exp I) 1  (n = 15) 8    (53%) 

 2  (n = 12) 9    (75%) 

 3  (n = 13) 10   (76%) 

Angus Heifers (Exp I) 1  (n = 5) 4    (80%) 

 2  (n = 5) 2    (40%) 

 3  (n = 5) 1    (20%) 

Angus Combined (Exp I) 1  (n = 20) 12    (60%) 

 2  (n = 17) 11    (64%) 

 3  (n = 18) 11    (61%) 

Crossbred Females (Exp II) 1  (n = 53) 30    (56%) 

 2  (n = 58) 36    (62%) 

 3  (n = 58) 32    (55%) 
1 

Time Frame = 1 (1960-1975); 2 (1976-1991); 3  (1992-2009). 
2 

Pregnant Females = Number and percentage of females confirmed pregnant to artificial 

insemination (Percentage = number of artificial insemination pregnancies divided by the 

number of females detected in heat). 

 

 

 

Table 2. Experiment I and II calving data across Time Frames 1, 2 and 3. 

Animals Time Frame
1  

    BW (lbs)
2
      GL (days)

3 

Angus Cows (Exp I) 1  75 ± 4 273 ± 7 

 2  79 ± 4 278 ± 1 

 3  84 ± 2 283 ± 6 

Angus Heifers (Exp I) 1  79 ± 7 280 ± 1 

 2  95 ± 7 282 ± 1 

 3  64 277 

Angus Combined (Exp I) 1  77 ± 11   275 ± 13 

 2  81 ± 15 276 ± 7 

 3  84 ± 9 276 ± 7 

Crossbred Females (Exp II) 1  81 ± 2 282 ± 1 

 2  79 ± 2 281 ± 1 

 3  36 ± 2 283 ± 1 
1 

Time Frame = 1 (1960-1975); 2 (1976-1991); 3 (1992-2009). 
2 

Mean birth weight, lbs ± SE.
 

3 
Mean gestation length, days ± SE.
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The Effect of Animal Temperment on Artificial 

Insemination Pregnancy Rates in Beef Cows 
D. Carwell, K. Bondioli, R.A. Godke, School of Animal 

Sciences and G.T. Gentry, Reproductive Biology Center 
 
 

 

Findings 

 Exit velocity tended to be lower for 

pregnant compared with non-pregnant 

beef cows estrous synchronized and 

artificially inseminated. 

 Chute scores were not different for 

pregnant and non-pregnant beef cows 

estrous synchronized and artificially 

inseminated. 

 

Introduction 

        The negative effect of animal 

temperament on beef cattle carcass 

characteristics has been documented in the 

scientific literature (Vann, 2006; Nkrumah et 

al., 2007; Behrends et al., 2009). Two reports 

have shown that Brahman cattle with excitable 

temperament have higher levels of the stress 

hormone, cortisol, when compared with cattle 

assessed as having a more docile temperament 

(Curley et al., 2006; Cooke et al., 2009). Beef 

females exhibiting a higher serum cortisol 

level were less likely to become pregnant by 

the end of the breeding season when compared 

with females having a lower serum cortisol 

level (Cooke et al., 2009). 

        It is common knowledge that 

temperament can be associated with breed 

type. Humes et al. (1987) reported that Angus 

cattle had a more quiet temperament during 

the handling process when compared with 

Chianina females. Likewise, Cooke et al. 

(2010) reported that females having 

significant Brahman influence exhibited a 

more excitable temperament during handling 

procedures when compared with Angus 

and Simmental x Angus females.     

The effect of animal temperament on 

subsequent cattle reproductive efficiency 

has been limited in the literature. Recently, 

Cooke et al. (2010) reported that Angus x 

Herford cattle with excitable temperament 

exhibited lower pregnancy rates at the end 

of a natural breeding season when 

compared with less excitable cattle. 

However, to our knowledge no controlled 

studies have reported the effect of animal 

temperament on subsequent artificial 

insemination (AI) pregnancy rates in beef 

cattle.   

Therefore, the objective of this 

experiment was to evaluate cattle 

temperament during the administration of 

an estrous synchronization protocol to 

determine if animal temperament is 

associated with subsequent AI pregnancy 

rates. 

 

Experimental Approach 

        Angus and crossbred females (n = 

194) were utilized for this experiment. All 

females were handled similarly during 

estrous synchronization and artificial 

insemination. 

        For this experiment cows and heifers 

were estrous synchronized using the Select 

Synch synchronization protocol. On day 0, 

all females received a Eazi-Breed
®
 

Controlled Internal Drug Releasing insert 

(CIDR) and received a 200 µg injection 

(im) of a GnRH analogue (Factryl
®

). On 

day 7 of treatment, CIDR inserts were 

removed and a 25 mg injection (im) of 
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prostaglandin F2α, (Lutalyse
®
) was 

administered to each female. All mature 

females synchronized with this protocol were 

required to be a minimum of 45 days 

postpartum before being enrolled into the 

estrous synchronization protocol. 

        Cattle were fitted with either a 

HeatWatch
®
 transponders or Estrotect™ 

patches to facilitate estrus detection. All 

females were maintained on bermudagrass and 

ryegrass pastures and received unlimited 

access water for the duration of the study. 

        On day 0 and 7 of the estrous 

synchronization procedure, each female was 

assigned a chute behavior score while 

restrained without side pressure based on 

visual observation by the same technician. The 

chute behavior scores were categorized as 

follows: 1 = calm, no or little movement, 2 = 

moderate, slightly restless movement or 3 = 

excited, flighty into chute, extremely restless. 

        In addition, on day 0 and 7, exit velocity 

was measured on each female as they exited 

the working chute. To obtain exit velocity, an 

electronic timing system (Farmtek, Wylie, 

TX) equipped with a Polaris Multi-Event 

timer was utilized. This system included a set 

of two laser detectors, the first for initiating 

the timing system (Set 1), and a second for 

stopping the timing system (Set 2). Set 1 was 

placed 3 feet from the working chute. This 

distance was chosen to prevent inaccurate 

reading when animals leaped from the chute 

upon release. Set 2 was placed 6 feet from Set 

1. Exit velocity was measured as the amount 

of time in seconds it took for the female to 

transverse the 6 foot gap. These times were 

then converted to meters/second for data 

analysis. Any female that sidetracked a timer 

or had received only a partial temperament 

assessment was excluded from the data set. 

        For statistical analysis, analysis of 

variance and Tukey‟s comparison was used to 

determine differences in exit velocity across 

breed type and pregnancy outcome. Logistic 

Regression was used to test for differences 

in chute scores between breed type and 

pregnancy outcome. A Pearson 

Correlation test was utilized for all 

correlations between exit velocity and 

chute scores. The level of significance was 

set at the P<0.05 level.  

Results and Discussion 

        Breed type tended to effect chute 

score (P=0.076), however, mean exit 

velocity was different (P=0.0033) across 

the different breeds (Table 1). A higher 

exit velocity indicates that the female 

exited faster when released from the 

squeeze chute. Mean chute score for 

Brangus F1 females was (2.0) compared 

with Romosinuano (1.2), Braford (1.5), 

Brangus (1.5), Angus (1.3), Beefmaster 

(1.6) and Bonsmara (1.6) females. 

        In comparison, Brangus F1 females 

had a higher (P<0.05) mean exit velocity 

(3.0) when compared with Romosinuano 

(2.3), Braford (2.1), Bonsmara (2.2) and 

Angus (2.0) females. However, there were 

no differences in the mean exit velocity 

between Brangus F1 females (3.0) when 

compared with Brangus (2.4) and 

Beefmaster (2.5) females (Table 1). 

        There were no difference in mean 

chute score for pregnant (1.5) and 

nonpregnant females (1.5). However, 

pregnant females tended (P=0.14) to have 

a lower exit velocity (2.3) compared with 

nonpregnant females (2.5) (Table 1). 

        Days 0 and 7 chute score (1.5 and 

1.5, respectively) and exit velocity (2.4 

and 2.5, respectively) were correlated (r 

=0.58) indicating that the repeated 

working of these cattle through the 

working facility did not result in an 

acclimation response and reduced 

excitability. Although relatively a weak 

relationship, chute score and exit velocity 

were correlated indicating that the 

subjective chute score was somewhat 
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indicative of exit velocity. 

        In summary, neither exit velocity nor 

chute score was not associated with 

subsequent AI pregnancy rates in beef cattle. 

This finding leads us to believe that visual 

appraisal of temperament is not a good 

indicator of subsequent pregnancy rates in 

beef cattle. However, more studies on exit 

velocity may yield information that would be 

helpful in selecting less excitable animals to 

be enrolled in an estrous synchronization and 

AI program. 

        The only other report associating animal 

temperament effects on reproduction did not 

incorporate the use of AI (Cooke et al. 2010). 

However they did report lower pregnancy 

rates in more excitable cattle (89%) compared 

with more docile cattle (94%) following a 

natural breeding season. To our knowledge, 

this study is the first to evaluate the effect of 

beef cattle temperament on subsequent 

pregnancy rates following artificial 

insemination.  
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Table 1.  Temperament characteristics of artificially inseminated beef females by 

breed type and pregnancy status 

Group Number Chute Score
1,2 

Exit Velocity
1,3 

Beefmaster 25 1.6 ± 0.11
a 

2.5 ± 0.13
ab 

Bonsmara 23 1.6 ± 0.11
a 

2.2 ± 0.18
a 

Brangus 23 1.5 ± 0.12
a 

2.4 ± 0.17
ab 

Romosinuano 24 1.2 ± 0.08
a 

2.3 ± 0.20
a 

Brangus F1 23 2.0 ± 0.13
b 

3.0 ± 0.22
b 

Braford 21 1.5 ± 0.13
a 

2.1 ± 0.25
a 

Angus 55 1.3 ± 0.06
a 

2.0 ± 0.12
a 

Pregnant Females 112 1.5 ± 0.60
a 

2.3 ± 0.11
a 

Non pregnant Females 82 1.5 ± 0.62
a 

2.5 ± 0.01
a 

1 
Mean ± SE. 

2 
Chute score (average of day 0 and 7): 1 = calm, no or little movement, 2 = moderate, 

slightly restless movement or 3 = excited, flighty into chute, extremely restless. 
3 

Exit velocity (average of day 0 and 7) = meters/second 
a,b 

Values within columns within breed type and pregnancy status are significantly 

different (P<0.05). 
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Effects of Serum Addition to Culture Medium in 

Gene Expression of Day-7 and Day-14 Bovine 

Embryos 
J. Campos, School of Animal Sciences, G.T. Gentry, 

Reproductive Biology Center, R.A. Godke, and K. Bondioli, 

School of Animal Sciences 
 

Findings 

 The addition of 5% calf serum to 

mSOFaa culture medium increased the 

proportion of day-7 blastocysts 

compared with no serum addition. 

 The expression of COX6A, IFNT1a, 

IGF2R and PLAC8 was not effected by 

serum addition to culture medium and 

was not different from IVD embryos in 

either blastocyst pools or day-14 

embryos. 

 In day-7 embryos upregulated 

expression of IGF2R, COX6A and 

IFNT1 was observed in some embryos. 

In day-14 embryos, upregulated gene 

expression of IFNT, IGF2R and PLAC8 

occurred with serum supplemented 

medium compared to the no-serum and 

IVD day-14 embryos. 

 

Introduction 

        During the last four decades development 

of techniques for in vitro production of 

embryos has facilitated the understanding of 

embryo development. Recently, modifications 

to improve media to more closely mimic the 

reproductive tract environment have increased 

the efficiency of in vitro production 

techniques and developmental competence of 

in vitro- produced embryos. However, 

considerable progress is still needed to 

produce embryos in vitro (IVP) equal in 

competence to in vivo-derived (IVD) 

embryos. Currently, IVD embryos are 

considered the “gold standard”. In some 

countries the availability of recipients and 

cattle genetics have stimulated the use of 

follicle aspiration and in vitro production 

of embryos in order to obtain as many 

offspring as possible from valuable donor 

cows. Similarly, the use of embryo IVP 

from domestic species can be used for 

research purposes in general, and as 

research models to study diseases and 

syndromes that may affect humans and 

other species, and preservation of 

endangered species.  These assisted 

reproductive techniques are an alternative 

to multiple ovulation and embryos transfer 

techniques (MOET), which have been 

reliable during the past 40 years. 

        The addition of serum has been 

extensively applied to in vitro culture 

medium to increase embryo development. 

However, serum addition to culture 

medium has been implicated as a cause for 

abnormal offspring from cows and sheep. 

These offspring are characterized by 

weaker calves, respiratory difficulties, 

high stillbirth rates, high embryonic and 

early fetal loss, sudden perinatal death, 

increased dystocia incidence, congenital 

malformations, organomegaly, placental 

abnormalities and skeletal abnormalities. 

        The study of large offspring 

syndrome (LOS) is a difficult task 

because, in addition to serum addition, 

there are other factors in culture media that 

may lead to LOS. Furthermore, in order to 

identify significant statistical differences 

in the effects of culture conditions on 

LOS, large number of IVP embryo 

transfers are needed. Research station 

herds do not typically maintain the large 
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numbers of recipients necessary to perform 

embryo transfer. From the welfare standpoint, 

these trials are difficult to obtain approval 

from Animal Care and Use Committees due to 

the incidence of dystocia. Thus, the 

application of molecular techniques such as 

allows examination of gene expression (rtPCR 

or QPCR not PCR?) from embryos cultured 

under specific conditions. Embryo transcript 

levels of genes of interest can be analyzed to 

discern the possible effects of culture 

conditions on gene expression. Such an 

approach can reduce the number of samples, 

increase the accuracy of results, and reduce 

the costs, and allow results to be obtained in a 

shorter period of time. 

Experimental Approach 

        Pools of IVP and IVD day-7 blastocysts 

were produced (5-10 blastocysts per pool) for 

each treatment. For IVP embryos, in vitro 

fertilization (IVF) was performed and at 18 

hours post-insemination, presumptive zygotes 

were cultured in mSOFaa. At 72 hours post-

insemination, embryos were allocated to one 

of two treatments (mSOFaa or mSOFaa with 

5% calf serum). At day 7 post-insemination 

the rate of development to the blastocyst state 

was assessed for each treatment. Embryos 

were pooled into 1.5 ml vials with 3 µl of PBS 

containing 0.1% polyvinyl alcohol (PVA), and 

immediately stored at -112
o
F. 

        Collection of IVD blastocyst, cows was 

conducted by non-surgically flushing on day 8 

after artificial insemination (AI). In vivo 

derived embryos were pooled, and processed 

in the same manner as IVP embryos. mRNA 

was isolated, reversed transcribed to cDNA, 

and gene expression was analyzed by 

quantitative PCR (Q-PCR) from all embryo 

pools. 

        Similarly, IVP day-14 embryos were 

produced for each treatment. For these 

embryos, IVF was performed as previously 

described. At day 7 post-insemination the rate 

of development to the blastocyst state was 

assessed for each treatment. Blastocysts 

were transferred into synchronized 

recipients, and were recovered 7 days after 

transfer. 

In vivo derived day-14 embryos were 

generated from superovulated cows, which 

were inseminated with the same semen 

used to generate the IVP embryos. IVD 

embryos were collected on day 15 after 

AI. At embryo recovery, all IVP and IVD 

elongated embryos were photographed, 

measured and stored independently in a 

minimum volume (30-60 µl) of PBS + 

0.1% PVA into a 1.5 ml vial, and were 

stored at -112
o
F. Messenger RNA was 

isolated, reversed transcribed to cDNA, 

and gene expression analyzed by Q-PCR.  

  For this study four genes were 

chosen Cox 6A, PLAC8, Interferon Tau 1a 

(IFNT1a and Insulin Like Growth Factor 2 

receptor (IGF2R) because of there 

potential involvement in early placental 

development.  A ubiquitously expressed 

gene GAPDH was used an internal 

reference to account for differences in cell 

number and RNA extraction efficiency.  

The analysis of difference in the 

expression of the genes was performed 

using one-way ANOVA. Gene expressions 

of IVP embryos cultured with serum, 

without serum and IVD embryos at two 

different stages, blastocyst and day-14 

embryos, were compared. Descriptive 

statistics were used to determine embryos 

that were upregulated or downregulated 

above two standard deviations from the 

mean of IVD treatment for each gene of 

interest. To accomplish this, a 95% 

confidence interval was constructed for 

IVD embryo expressions for each gene of 

interest. If the relative expression of a 

sample (gene of interest/ GAPDH 

expression) did not fall within the 

confidence interval for the in vivo 

embryos for each gene of interest, the 
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sample was considered either significantly 

upregulated or downregulated. 

Blastocyst rates for IVP treatments were 

analyzed using chi square. The length of day 

14 embryos from each treatment was analyzed 

using ANOVA. Pearson correlation was 

performed in order to observe any correlation 

in expression profiles between genes of 

interest. Variance in gene expression between 

stages was performed using one-way 

ANOVA. Statistical analysis was run using 

SAS software (SAS Institute Inc.). Differences 

of P≤0.05 were considered to be significant. 

 

Results and Discussion 

        In vitro culture results are summarized in 

Table 1. The addition of 5% calf serum to the 

culture medium at 72 hours post-insemination 

increased (P<0.001) blastocyst rates compared 

to embryos that were cultured in mSOFaa only. 

        Day-7 blastocyst pools obtained per 

treatment were 7 pools for serum treatment, 6 

pools for no-serum and 5 pools for IVD. 

Serum treatment averaged 9.4 blastocysts per 

pool, no-serum average 6.3 blastocysts per 

pool and IVD pools average 5.8 blastocysts 

per pool. The number of blastocysts per pool 

did not influence gene expression due to the 

fact that relative expression was calculated as 

a ratio of the genes of interest and GAPDH 

transcripts of the same sample. There was no 

difference in the mean expression for COX6A, 

IFNT1a, IGF2R and PLAC8 among serum, 

no-serum and IVD day-7 blastocyst pools. 

Mean relative levels may not be the best 

method of analysis of gene expression data, in 

particular when sample size is small, the mean 

reported values are low, and the distribution of 

expression is well spread. Therefore, in order 

to observe the incidence of abnormal 

expression in each treatment a confidence 

interval based on expression of IVD embryos 

was constructed for each gene of interest, with 

relative expression either two standard 

deviations above or below the mean was 

considered as altered expression pattern. 

        With this descriptive statistical 

method, the expression of COX6A, 

IFNT1a and IGF2R were upregulated in 

some samples of the IVP treatments 

(serum and non-serum) (Table 2). The 

expression of PLAC8 in all samples of all 

treatments was considered as normal. 

Expression levels of PLAC8 and IFNT1a 

were correlated across all treatments 

groups. 

        Day-14 embryos were classified as 

elongated and ovoid according to their 

stage of development. There was no 

difference in the length of all day-14 

embryos. However, IVD embryos were 

longer (P=0.002) than IVP embryos. No 

difference was observed in recovery rate 

for embryos cultured with and without 

serum. Mean expression for COX6A, 

IFNT1a, IGF2R and PLAC8 did not differ 

among treatment groups. In the IVP serum 

treatment, 3 out of 11 samples had 

upregulated IFNT1a expression over two 

standard deviations above the mean of 

IVD embryos (Table 2). For PLAC8 

expression, 2 out of 11 samples were 

upregulated two fold above IVD mean. 

For IGF2R expression in the serum 

treatment, 4 of 11 samples were above 2 

standard deviations of the IVD mean. 

However, there was no COX6A abnormal 

expression at this stage. Interferon Tau 

transcripts increased significantly between 

day-7 pools and day-14 elongated embryos 

across all treatments, but other genes 

analyzed did not differ. No treatment 

interaction was found across stages. 

        In summary, the addition of serum to 

media may stimulate earlier blastulation, 

however, culture with serum may increase 

the frequency of abnormal gene expression 

at later embryo stages. It is probable that 

some of the effects of non-physiological 

maturation, fertilization and culture 
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conditions may not occur immediately, but 

that they may occur at later developmental 

stages. This type of gene expression analysis 

will be useful for refining in vitro embryo 

production conditions and ensuring normal 

full term development of these embryos.

 

 

Table 1. Day-7 blastocyst rates for embryos cultured in mSOFaa in the absence or   

presence of calf serum 

Treatment Oocytes Blastocyst Blastocyst (%)  

No-serum 1939 143 7.4% 
a
 

Serum 1054 157 14.9%  
b
 

a,b 
Values within row with different superscript are significantly different (P<0.001) 

 

 

 

 

Table 2. Gene expression of Day-7 and Day-14 blastocysts based on IVD 95% confidence 

interval for each gene of interest 

  Day-7  Day-14 

Gene Expression* Serum No-serum IVD Serum No-serum IVD 

 Upregulated 0 1 0 0 0 0 

COX6A Normal 7 5 5 11 5 6 

 Downregulated 0 0 0 0 0 0 

     

 Upregulated 1 2 1 3 0 1 

IFNT1a Normal 6 4 4 8 5 5 

 Downregulated 0 0 0 0 0 0 

     

 Upregulated 1 1 0 4 0 0 

IGF2R Normal 6 5 5 7 5 6 

 Downregulated 0 0 0 0 0 0 

     

 Upregulated 0 0 0 2 0 0 

PLAC8 Normal 7 6 5 9 5 6 

 Downregulated 0 0 0 0 0 0 

*Upregulated and dowregulated samples are those that are two standard deviations above or 

below the of the IVD mean for each gene of interest, respectively 
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Palatability and Nutritive Value of Round Hay 

Bales Injected with a Molasses-Urea Solution   
M. E. McCormick and K. J. Han, Southeast Research Station 

 

 

 

 

Findings  

 

●   Injecting round hay bales with a 

diluted molasses-urea solution before 

feeding substantially improved 

consumption of hay by growing Holstein 

heifers. 

 

●  At the level used in this study, 

molasses-urea injection did not 

significantly improve nutritive value of 

treated hay. 

 

 

Introduction 

Hay nutritive value and consumption 

are critical to economical livestock 

production.  However, hay crop quality in 

southern US states is often compromised 

due to plant genetic limitations and 

environmental factors.  Low forage quality 

not only limits availability of protein, 

carbohydrates, and other nutrients essential 

for efficient animal production, but it often 

leads to depressed forage intake.  Treatment 

of hays and other forages with molasses and 

other sugar sources at moderate levels (2-5% 

of diet) has been shown to increase feed 

consumption, stimulate rumen digestion, 

improve efficiency of dietary protein use, 

and promote improved animal performance 

(Preston ,1972; Keady, 1996; McCormick et 

al., 2002).  In addition, urea addition to low 

protein forage diets has been shown to 

enhance microbial protein synthesis, 

stimulate fiber digestion and improve calf 

growth rates (Wah et al., 1981). A 

preliminary study was conducted to  

determine the effect of injecting medium 

and low quality outdoor-stored hays with a  

molasses-urea solution on hay nutritive 

value and palatability to Holstein heifers. 

 

Experimental Approach 

Two outdoor-stored hays were 

evaluated for approximately four weeks 

each during the fall of 2009.  In the first 

study, the hay evaluated was produced from 

a field containing seven week old regrowth 

of „007 Sumrall‟ bermudagrass.  The second 

hay crop (Study 2) was comprised of headed 

johnsongrass-crabgrass that volunteered in a 

field following corn silage harvest.  Bale 

Booster 20 (molasses-urea complex) was 

injected via three perforated stainless steel 

probes into large round hay bales (5 x 5 ft) 

with a three-point hitch mounted HayMaster 

Injector System (HayMaster TM Nutrition 

Injection Systems, Savannah, GA).  The 

molasses-urea mixture containing 20% 

crude protein equivalent was diluted 2:1 

with water, thoroughly mixed, and was 

injected into a total of 8 bermudagrass and 6 

Johnsongrass bales for approximately 40 

seconds or until 2.5 gallons of the diluted 

product was applied.  Hay treatment cost 

was approximately $6.20 per bale (2.5 

gallons x $2.48 per diluted gallon).  Prior to 

injection, similar treated and untreated bales 

were weighed on digital platform scales.  

Before feeding, each bale was core-sampled 

to a depth of 18 inches in eight locations and 

the resulting cores were composited into a 

single sample for forage quality evaluation.  

Nutritive value analyses were conducted in 

the Southeast Research Station Forage 
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Quality Laboratory and included moisture, 

crude protein (CP), acid detergent fiber 

(ADF), neutral detergent fiber (NDF), and in 

vitro digestibility.  Total digestible nutrients 

(TDN) concentration was estimated based 

on hay ADF and CP content.  

Approximately 30 minutes after injection, 

treated and untreated hays were offered free 

choice to 30 dry lot-confined Holstein 

heifers.  When less than approximately 25% 

of the hay bales remained (usually 3-4 days), 

hay refusals were removed from the 

paddock and weighed.  Calves were also 

provided approximately five pounds of a 

20% protein corn-soybean meal-mineral 

supplement daily. 

 

Results and Discussion 

Results from the nutritive value 

analyses and palatability trial for the 

bermudagrass and johnsongrass hay are 

presented in Table 1.  Although direct 

comparison of the two hay crops was not 

possible, laboratory analyses revealed that 

the bermudagrass hay was markedly 

superior in quality to the johnsongrass-

crabgrass hay, with these quality differences 

likely being related to plant maturity at 

harvest and genetic variability.  Molasses-

urea treatment did not statistically improve 

nutritive value of either hay crop, although 

numerical increases in crude protein and 

digestibility were observed for treated 

bermudagrass hay.  Given the relatively 

small amounts of molasses and urea applied, 

the absence of a consistent improvement in 

forage quality was not unexpected.  Other 

researchers have noted improvements in 

forage digestibility when small amounts of 

molasses and urea were provided to cattle on 

hay diets but this difference may be hard to 

detect when core sampling bales injected 

with molasses and urea. 

In spite of a lack of substantial improvement 

in hay quality, Holstein heifers apparently 

detected the presence of the molasses-urea 

mixture (Bale Booster 20) and showed a 

distinct preference for the treated bales 

(Table 1). During the bermudagrass hay 

feeding period (study 1), calves on average 

consumed 3.06 pounds, or 59%, more 

treated than untreated hay.  A similar though 

less dramatic trend (27.3% improvement in 

hay intake) was noted for treated 

johnsongrass-crabgrass hay (study 2).  It 

was observed that more of the molasses-urea 

mixture seeped out of the treated 

johnsongrass-crabgrass bales than was 

observed with the bermudagrass bales.  It 

may be that the lower leaf area or thicker 

stems of the johnsongrass limited product 

absorption.  A slower injection rate may 

have improved adherence of the product to 

the lower quality hay.  Also, it is worth 

noting that since study initiation the 

manufacturer of the hay injector system has 

increased the number of injector probes 

from three to five which should facilitate 

improved product distribution. 

Improvements in forage consumption would 

be expected to allow for reductions in 

concentrate supplementation and or 

improvements in animal performance.   A 

long-term study measuring animal growth or 

milk production is required to fully assess 

the value of this new hay nutrient injection 

system. 
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Table 1.  Hay injection with molasses-urea solution (Bale Booster 20): Effect on forage 

quality and palatability. 

 Study 1 - Bermudagrass 

hay 

Study 2 - 

Johnsongrass-

crabgrass hay 

Item Control Injected Control Injected 

Forage quality: (% dry matter)
1
     

  Crude protein, CP 12.3 13.2  7.8  7.5 

  Acid detergent fiber, ADF   39.5 38.6 47.3 47.0 

  Neutral Detergent fiber, NDF 70.7 70.3 74.7 73.9 

  Total digestible nutrients, TDN 53.0 54.0 44.1 44.4 

  In vitro digestibility, IVD 69.8 71.6 64.3 64.2 

Palatability study:
 2
     

  Number of hay bales tested 8 8 6 6 

  Bale weights, lbs 1227 1282 1229 1272 

  Hay refusals, lbs 641
a
 343

b
 700

a
 555

b
 

  Total hay intake, lbs/period
3
 586

a
 939

b
 529

a
 717

b
 

  Hay intake, lbs/calf/day 5.22
a
 8.28

b
 5.01

a
 6.38

b
 

  Hay intake, % BW 0.75 1.18 0.71 0.91 
1
 Injection with molasses-urea solution had no significant effect on nutritive value measurements 

for either hay (P > 0.10).
 

2 
Hay bales offered free-choice to 30 yearling Holstein heifers. 

3 
Periods for hay feeding per bale ranged from 3 to 5 days. 

a,b 
Bermudagrass hay means with different superscripts differed significantly (P < 0.001) while 

Johnsongrass-crabgrass hay means with different superscripts tended to differ (P < 0.10). 
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Nutritive Values of Forage Utilized in Louisiana 

and Mississippi Livestock Operations   
K. J. Han, M. E. McCormick, Southeast Research Station, E. 

K. Twidwell, School of Plant, Environment and Soil Science, 

and V. R. Moreira, Southeast Research Station 

 

 

Findings  

 

●   Mean CP (crude protein) levels in hay 

were generally lower than fresh forage by 

3 and 11 percentage units in 

bermudagrass and Italian ryegrass, 

respectively. 

 

●  Mean TDN (total digestible nutrients) 

in Italian ryegrass hay samples was up to 

20 percentage units lower than in fresh 

samples, while the TDN difference 

between bermudagrass hay and fresh 

samples was less than 3 percentage units. 

 

●  Percentages of forage having CP and 

TDN contents higher than the 

maintenance requirements of yearling 

beef heifers (TDN > 54.0 and CP > 7.0 % 

DM basis) were 90, 40, and 12% in 

Italian ryegrass, bermudagrass, and 

bahiagrass, respectively. 

 

●  Generally, energy (TDN) concentration 

in stored warm-season perennial grass 

was more limiting than protein 

concentration for beef cattle production. 

 

Introduction 

Forage is the backbone of livestock 

production in the US.  A recent survey 

conducted by Leonardi et al. (in press) 

indicates that more than 50% of dairy 

producers understand balancing diets based 

on CP and energy values. Knowing forage 

nutritive value is important to livestock 

producers to achieve economic gains more 

efficiently. Forage sample submission 

records at the LSU AgCenter Forage Quality  

 

Laboratory indicate Italian ryegrass, 

bermudagrass, bahiagrass, and mixtures of 

warm-season grasses are the most 

commonly submitted forage samples from 

dairy or beef cattle producers.  Italian 

ryegrass samples originated primarily from 

the dairy area of southeast Louisiana and 

southwest Mississippi, while warm-season 

perennial grass sample submissions were 

broadly scattered throughout the two states.      

Excess seasonal forage production 

often necessitates harvest management to 

preserve surplus forage and maintain pasture 

quality. Although the most common forage 

preservation type is hay, livestock producers 

also preserve forage as chopped silage or 

baleage. High storage losses, high humidity 

and unpredictable rainfall have stimulated 

interest in round bale silage as an alternative 

to hay in the Southeast US.  This review was 

conducted to understand the status of 

commercially produced forage samples 

based on forage CP and TDN 

concentrations, and to apply the information 

to developing future forage research and 

extension guidelines for production of 

higher quality forage in Louisiana and 

Mississippi. 

 

Experimental Approach  

This review includes nine years 

(1999 to 2007) of forage nutritive analyses 

data from the Southeast Research Station 

Forage Laboratory. Producers‟ forage 

samples were classified based on species 

and utilization method. Submitted forage 
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samples received wet (pasture, greenchop, 

silage, baleage) were weighed and dried at 

131 
O
F for 48 hours before feed value 

analysis. Hay samples were processed as 

received. Because pasture and greenchop 

samples are commonly submitted as green, 

un-preserved forages, those utilization types 

were pooled together and designated as 

„Fresh‟.  Producer samples submitted as 

chopped silage and baleage were combined 

into „Silage‟.  The dried subsample was 

ground with a Wiley mill equipped with a 1-

mm screen. Samples were scanned with near 

infrared spectroscopy (Mod. 6500, Foss 

NIRSystem, Inc., Silver Spring, MD) for 

determination of TDN and CP.  When 

scanned sample analysis results deviated 

from 3.0 global H value and 0.6 

neighborhood H value ranges for a given 

species, those samples were selected and 

analyzed using wet chemistry for acid 

detergent fiber (ADF) (Van Soest and 

Robertson, 1980).  Total digestible nutrients 

equations were applied by forage species or 

types. Crude protein was estimated as 6.25 

times the percentage of nitrogen determined 

using a semimicro-Kjeldahl procedure of 

Bremner and Breitenbeck (1983). Data were 

compared by forage species and use. Proc 

Means of SAS (2002) was used to determine 

means and standard deviations. 

 

Results and Discussion 

CP and TDN in Forage Samples 

 Individual within forage CP content 

was distributed broadly, reflecting a large 

variation among producers (Table 1).  

Different management practices and 

regional differences accounted for much of 

this variation.  Overall producers‟ cool-

season forage preserved as silage seems to 

maintain higher CP concentrations than hay. 

This probably reflects difficulties in 

producing high quality hay in Louisiana and 

Mississippi due to high humidity and 

frequent rains. Although CP content in fresh 

warm-season forages such as bermudagrass, 

bahiagrass and forage sorghum was always 

lower than that in cool-season forage, 

several warm-season annual grass silages 

(i.e. crabgrass, forage sorghum, sorghum-

sudangrass hybrid) contained CP content 

approaching 12%, a value similar to cool-

season grass silage.   

The difference in TDN between 

cool-season forage and warm-season forage 

was smaller in silage and hay samples than 

in fresh samples (Table 1).  The TDN 

content difference between pre-storage and 

post-storage samples was larger in cool-

season forages than in warm-season forages 

which mirrors the relationship between CP 

in these forages previously discussed.  

When TDN content in forage 

sorghum was compared with corn silage, 

mean TDN values were 81% of corn silage 

means (data not presented). There is some 

possibility of underestimating the energy 

values of immature annual type warm-

season grasses since equations used to 

generate TDN estimates are primarily ADF-

driven and this chemical measure does not 

account for lower lignification of immature 

crops.   

 

Proportion of Forages below Beef Heifer 

Nutrient Requirement 

When livestock are fed forages as 

100% of their diet, energy and CP intake 

often fail to meet their nutrient 

requirements.  Percentages of TDN and CP 

required in the diet of a mature heifer (798 

lb, no daily gain) were cited as 54 and 7%
 
on 

DM basis, respectively (Moore et al., 1999).  

Using these nutrient requirements as a 

reference, the percentages of major forage 

samples below these standards are presented 

for fresh forage, silage, and hay (Figure 1).  

There were consistent differences in 

percentages of low quality forages by forage 
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type (cool season grasses vs. warm-season 

grasses) and utilization method (fresh vs. 

preserved).  When Italian ryegrass or cool-

season grass mixture forage were utilized for 

grazing or silage, less than 5% of submitted 

samples were categorized as CP insufficient.  

In the case of TDN, the percentage becomes 

slightly higher.   

The percent of warm-season grass 

samples classified as low in TDN was much 

higher than the percent that were low in CP.  

Bermudagrass and bahiagrass, the 

foundation warm-season forages of many 

southeast cattle operations, were often low 

in nutrient content compared to cool-season 

grasses.  During the sample collection 

period, 8% of bermudagrass samples were 

categorized as low CP while 30% of fresh 

bermudagrass samples were low TDN 

forages.  Also, the percentage of low CP 

warm-season forage was higher in preserved 

samples than fresh samples.  More than 90% 

of bahiagrass post storage samples did not 

contain enough energy to meet the 

maintenance requirement.  Bahiagrass hay 

percentage containing both low CP (<7%) 

and low TDN (<54%) was more than double 

the percentage of low quality fresh 

bahiagrass. The percentage of bahiagrass 

hay with meeting the minimum TDN and 

CP maintenance requirement was only 10% 

while that of bermudagrass hay was 39%.  

As Moore et al. (1999) and Arthington and 

Brown (2005) reported, CP content was one 

of the primary nutritive factors limiting beef 

cattle performance in warm-season grasses.  

However, the majority of warm-season 

grasses produced in Louisiana and 

Mississippi can be categorized as low TDN 

forages.   
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Table 1. Crude protein (CP) and total digestible nutrients (TDN) concentration in forage 

samples submitted by the beef and dairy producers in Louisiana and Mississippi. 

 

Forage Fresh† Silage‡ Hay 

CP        % DM basis 

Italian ryegrass 21.4 ± 7.8  13.7 ± 3.9  10.7 ± 3.8 

Cool-season grass mixture 21.0 ± 8.5  12.6 ± 4.2  10.8 ± 3.9 

Bermudagrass 13.2 ± 5.2  10.0 ± 3.1  10.1 ± 3.2 

Bahiagrass 11.8 ± 4.1  10.3 ± 2.6  8.2 ± 2.5 

Warm-season grass annual¶ 

 13.9 ± 2.3  12.0 ± 2.7  9.4 ± 3.3 

TDN  

Italian ryegrass 71.8 ± 8.0  61.8 ± 5.4 57.0 ± 5.0 

Cool-season grass mixture 73.0 ± 7.5 61.4 ± 7.3 58.3 ± 4.5 

Bermudagrass 56.7 ± 7.7 51.3 ± 6.1 53.1 ± 4.0 

Bahiagrass 54.8 ± 5.0 50.1 ± 3.0 49.3 ± 3.6 

Warm-season grass annual¶ 

 57.4 ± 9.1   49.9 ± 4.9 49.2 ± 7.4 

† Fresh includes forage samples submitted as pasture and greenchop. 

‡ Silage includes baleage and chopped silage. 

§ Mean ± standard error of the mean. 

¶Comprising forage sorghums, sorghum-sudangrass hyrid, crabgrass, and other warm-season 

annual types. 
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Figure 1. Selected major forage sample (IR, Italian ryegrass; CSG, cool-season grass 

mixture; BERG, bermudagrass; BAHG, bahiagrass; WSAG, warm-season annual grass) 

percentages containing CP (crude protein) and TDN (total digestible nutrient) below 7 and 

54%, respectively.  
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Utilization of Sweet Sorghum Bagasse for Livestock 

Feed   
K. J. Han, Southeast Research Station, W. D Pitman, Hill Farm 

Research Station, M. E. McCormick, Southeast Research 

Station, and W. M. Alison, Macon Ridge Research Station 

 

 

Findings  

 

●   Crude protein content is a limitation to 

feed value and ranged from 3.4 to 3.9% 

DM in sweet sorghum bagasse, and from 

2.4 to 3.1% DM in whole sweet sorghum 

stems harvested at the hard dough stage. 

 

●  In vitro digestibility results indicated 

that sweet sorghum bagasse can be 

utilizable for livestock feed at 

maintenance energy level with meaningful 

differences among cultivars in energy 

value. 

 

Introduction  

           Sweet sorghum (Sorghum bicolor L.) 

is a highly versatile grass providing forage, 

food, and biofuel feedstock. Sweet sorghum 

is differentiated from forage or grain 

sorghum by its high sugar concentration (15 

~16 
O
 Brix) and large biomass.  Culturally, it 

is tolerant of lower input management than 

sugarcane. In Louisiana, growing sweet 

sorghum could be beneficial to crop 

producers and the sugar processing industry 

by diversifying crop production, reducing 

production cost, and achieving efficiency in 

annual sugar mill operation. After extraction 

of easily fermentable sweet sorghum juice, 

the remaining bagasse may be utilizable as 

livestock feed. With the current interest in 

biofuel production in Louisiana and the 

greater value of the juice for biofuel with 

current technology, local availability of 

lower-cost sweet sorghum bagasse may 

provide a possible livestock feed option.  

Experimental Approach 

             Stem samples for analysis of 

bagasse feed value and digestibility were 

obtained from field plots at the Southeast 

Research Station near Franklinton, 

Louisiana in 2008 and 2009.  Four cultivars 

(Dale, M81-E, Theis, and Topper) were 

planted in a randomized complete block 

experimental design with four replications.  

Plots were planted in April at 1.8 lbs/acre
 
of 

seed on a Tangi silt loam (fine-silty, mixed 

thermic Typic Fragiudult) soil.  Each 

experimental unit consisted of a plot four 

rows wide and 50 ft long with 3.0 ft row 

spacing.  Nitrogen fertilizer was applied at a 

rate of 30 lbs/acre when plants were 1.0 ft 

tall.  Plants were harvested in September at 

the hard-dough stage of seed maturation.  

Stems were hand clipped from the two 

center rows in each plot at approximately a 

2.4 inch stubble height.  Leaves were 

stripped from stems and seed heads were 

removed, with only stems subjected to 

further analysis. Stems were processed 

through a three-roller mill to obtain juice-

free bagasse samples. 

             To confirm cultivar responses to 

fiber analyses, a second set of stem samples 

from plots at the Hill Farm Research Station 

in northwestern Louisiana were collected 

and processed by standard forage quality 

evaluation procedures.  As with the plots at 

the Southeast Research Station described in 

the preceding paragraph, the sweet sorghum 

cultivars were grown in field plots in a 

randomized complete block experimental 

design with four replications.  Plots were 

planted in April 2008 at a seeding rate of 2.0 
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lbs/acre on a Darley gravelly loamy fine 

sand (clayey, kaolinitic, thermic Typic 

Hapludult).  Plots were 5.0 by 20.0 ft 

planted on 7.1 inch row spacing.  Nitrogen 

fertilizer was applied at 60 lbs/acre in late 

May.  Harvest was in September when 

plants were in the hard-dough stage.  Stems 

were not processed through the three-roller 

mill to remove the juice as was done with 

samples from the Southeast Research 

Station, but harvest and sample preparation 

for fiber analyses were otherwise similar to 

procedures used to prepare the bagasse 

samples from the Southeast Research 

Station with dried, ground samples subjected 

to the fiber analysis procedures.

 Samples of about 1.1 lbs each were 

taken from the bagasse or stems of each 

experimental unit.  Samples were weighed 

fresh and dried for 72 h at 131 ˚F. Dried 

samples were ground to pass through a 2-

mm screen in a Wiley mill (Arthur H. 

Thomas Co., Philadelphia, PA) and then 

ground to pass a 1-mm screen using a 

Cyclotec 1093 sample mill (Foss Tecator, 

Hoganas, Sweden).  Dried, ground samples 

of both bagasse from the Southeast Research 

Station and stems, which had not been 

pressed to remove juice, from the Hill Farm 

Research Station were subjected to standard 

forage fiber analyses.  Neutral detergent 

fiber (NDF), acid detergent fiber (ADF), and 

acid detergent lignin (ADL) were 

determined by standard methods (Robertson 

and Van Soest, 1981). Crude protein (CP) 

was analyzed using a combustion method 

based on Dumas (1831). Duplicate 0.25-g 

samples were analyzed for in vitro true 

digestibility (IVTD) by procedures of 

Goering and Van Soest (1970).

 Statistical analysis consisted of 

analysis of variance for CP, IVTD, and the 

fiber measures using the proc mixed 

procedure of SAS.  Means were used in the 

statistical analysis when duplicate laboratory 

analyses were conducted.  

Results and Discussion 

 Distinct differences were obtained 

among cultivars in all fiber analysis 

measures and in vitro digestibility of the 

whole stem and bagasse (Table 1).  Dale 

was lowest (P < 0.05) in NDF, ADF, and 

ADL and highest (P < 0.05) in dry matter 

digestibility (IVTD) among the four 

cultivars.  Theis bagasse ranked highest in 

all fiber measures and was lowest (P <0.05) 

in digestibility.  The low fiber and higher 

digestibility of structural carbohydrates of 

bagasse from Dale were confirmed by the 

whole stem samples (before milling) from 

the Hill Farm Research Station (Table 1).  In 

contrast to fiber content and DM 

digestibility, CP content was similar among 

the tested varieties. Mean protein values 

were 2.8 and 3.7% in bagasse and whole 

stems. Compared with protein content of 

samples in the Southeast Research Station 

Forage Quality Laboratory sorghum-

sudangrass database, these protein values are 

lower than sorghum-sudangrass or forage 

sorghum by more than 5 percentage units. 

Sweet sorghum in this study was stripped of 

leaves after harvest for the milling process. 

The removal of leaves and seedheads along 

with the maturity of sweet sorghum at 

harvest, which is usually at the hard-dough 

stage to maximize sugar yield, negatively 

affected feed values in these sweet sorghum 

samples. Overall, the feed value based on 

CP, fiber, and digestibility indicated energy 

values similar to mature bahiagrass hay. 

Sweet sorghum typically produces 

approximately 7.0 ton/acre of dry bagasse. 

Besides, using bagasse for co-firing 

electrical generators or as ethanol feedstock, 

depending on market conditions, utilization 

as cattle feed may be an alternative option.     

 There were significant differences in 

feed value of both sweet sorghum stems and 
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bagasse among the tested varieties. Based on 

the digestibility and fiber content, sweet 

sorghum bagasse may be utilized for feeding 

cattle at the maintenance energy 

requirement. Lower protein content of this 

feedstock, due to maturity and leaf removal, 

will be a limiting factor for utilization as an 

alternative feed.  Energy value of stems 

without juice extraction (Hill Farm samples) 

was considerably higher than that of the 

bagasse indicating that even rather mature 

sweet sorghum may be worth harvesting for 

livestock feed when changing market 

conditions remove the biofuel option for an 

existing crop near harvest time.  
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Table 1. Feed values of stems of four sweet sorghum varieties and their bagasse (% DM).  

Bagasse     

CP  3.91 3.75 3.81 3.42 
NDF  60.0c 66.6b 67.9ab 71.0a 
ADF 36.1c 

 

40.2b 40.9ab 43.1a 

ADL 3.26c 5.18b 5.01b 6.03a 
IVTD  70.1a 61.4b 61.3b 57.5c 

†: Numbers followed by the same letter within a row are not significantly (P < 0.05) different 

according to pair-wise comparison.   

 

 
 
 

 Dale M81E Topper Theis 

Whole stem  

CP 3.06 2.38 2.99 2.88 

NDF 40.4b† 48.9a 41.7b 46.0a 

ADF 22.2b 27.5a 22.4b 25.3a 

ADL 2.06b 3.71a 2.47b 3.06ab 

IVTD 81.3a 73.0c 79.1ab 75.7bc 

http://www.getcited.org/pub/101564920
http://www.getcited.org/pub/101564920
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Evaluation of Austrian Winter Pea as a Cool-season 

Legume Option in North and South Louisiana   
K. J. Han, Southeast Research Station and M. W. Alison, Macon 

Ridge Research Station 
 

 

 

Findings  

 

●   Use of Austrian winter peas in 

mixtures with cool-season annual grasses 

will provide approximately 2 tons of 

relatively high quality forage dry matter 

prior to mid-April without using nitrogen 

fertilizer. 

 

●  Including Austrian winter peas 

enhances the forage crude protein level 

compared to cool-season annual grasses 

grown without nitrogen fertilizer 

 

●  There is a tendency for increasing 

early season forage production by 

increasing seeding rate but the value of 

this early production would have to 

exceed the seed cost for this to be an 

economic advantage. 

 

Introduction 

 Austrian winter peas (Pisum sativus ssp. 

arvense (L.) Poir) were once used extensively 

as a forage crop in the northern area of the US 

and Canada with reports of Austrian winter 

pea and oat mixtures being planted for hay or 

silage on as much as 40% of the cropland on 

dairy farms in some of these areas (Hodgson, 

1956).  Austrian winter peas are a popular 

inclusion in seed mixtures for wildlife food 

plots.  There is limited information regarding 

effect of Austrian winter pea seeding rate on 

forage production.  Suggested seeding rates 

from various sources range from 15 to 90 

lb/acre.  Hodgson (1956) showed forage yield 

increased slightly when seeding rate increased 

from 20 to 80 lb/acre.  This study was 

designed to evaluate the effect of seeding rate 

on forage yield and quality of Austrian winter 

peas when they were included in a mixture 

with cool-season annual grasses. 

 

Experimental Approach 

 A field study was conducted for two 

years on a Tangi silt loam soil at the 

Southeast Research Station near Franklinton, 

LA and on a Gigger silt loam soil at the 

Macon Ridge Research Station near 

Winnsboro, LA.  Austrian winter peas were 

mixed at different seeding rates with 'Gulf' 

annual ryegrass or „Bob‟ oats and seeded with 

a drill planter into a prepared seedbed.  

Seeding rates for Austrian winter peas were 

28, 56, 84 (with ryegrass only) and 112 

lb/acre and the seeding rates for the grasses 

were 25 and 75 lb/acre for ryegrass and oats, 

respectively, in the mixtures. The grasses 

were also planted in monoculture at the 

seeding rates of 30 lb/acre for ryegrass and 

100 lb/acre for oats. Phosphorous and 

potassium were applied as recommended 

from soil tests and no nitrogen was applied.  

The trials were planted on October 31, 2008, 

and November 19, 2009 at the Southeast 

Research Station and November 20, 2008 and 

November 5, 2009 at the Macon Ridge 

Research Station.  The experiment was 

arranged in a randomized complete block 

design with four replications. 

 Plots were first harvested to a two-inch 

stubble when growth reached approximately 8 
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inches and continued approximately monthly 

after the initial harvest.  Actual harvest dates 

were January 27, 2009, March 13, 2009, April 

6, 2010 and May 3, 2010 at the Southeast 

Research Station and March 18, 2009, April 

21, 2009, March 22, 2010 and April 22, 2010 

at the Macon Ridge Research Station.  Whole 

plot weights were recorded and a subsample 

was taken from each whole sample and 

weighed, dried and reweighed to facilitate dry 

matter determinations.  Samples were ground 

and analyzed for forage quality parameters.  

Data were analyzed using analysis of variance 

procedures and treatment means were 

compared using Fisher's protected least 

significant difference (LSD) at P < 0.05. 

 

Results and Discussion 

 Inclusion of Austrian winter peas in a 

mixture with cool-season annual grass 

increased dry forage yield above that of the 

grass grown in monoculture with no nitrogen 

fertilizer (Table 1).  This difference is 

primarily attributed to the consistent 

improvement in yield during the latter part of 

the productive season when Austrian winter 

peas were included in the mixture.  Previous 

work noted when peas and oats were grown 

in a mixture the peas provided a greater 

amount of the forage later in the season 

(Klebesadel, 1969).  Increasing the seeding 

rate of Austrian winter pea from 28 to 112 

lb/acre resulted in greater forage production at 

the first harvest.  Although there was a 

tendency toward greater total forage 

production as seeding rate of Austrian winter 

pea increased, the difference did not 

significantly enhance total forage production. 

 Forage quality was high throughout the 

production season with in-vitro true 

digestibility always exceeding 80% (data not 

shown).  Crude protein level of the forage 

was increased when Austrian winter pea was 

included (Table 2).  There was a tendency for 

crude protein level to increase as Austrian 

winter pea seeding rate increased but seeding 

rate had to increase from 28 to 112 lb/acre 

before there was a significant advantage to 

increasing seeding rate.  There were some 

slight variations in forage quality as measured 

by neutral detergent fiber and acid-detergent 

fiber but results were not consistent with 

respect to treatments. 

 

 Since Austrian winter peas are well 

adapted to more northern environments it was 

hoped forage production would be greater 

than from more traditional legumes during the 

colder months.  It appears this would not 

necessarily be the case in that winter peas 

seemed to have more impact on forage 

production later in the growing season.  

Although not providing the expected early 

season production, the results from this study 

do indicate Austrian winter peas could be 

considered a potential alternative legume for 

forage production in Louisiana. 
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Table 1.  Dry forage production from Austrian winter pea-grass mixtures at two 

locations and two years. 

 Winter Pea   Total 

 Seeding  First Second Annual 

Grass Rate  Harvest* Harvest Yield 

 (lbs/acre)  ------------------- Dry forage, lbs/acre ------------------- 

Oats 112  2,068 2,436 4,504 

Ryegrass 84  2,224 2,118 4,342 

Ryegrass 112  2,267 2,030 4,297 

Oats 56  1,929 2,222 4,152 

Ryegrass 56  1,954 2,148 4,102 

Ryegrass 28  1,796 2,261 4,057 

Oats 28  1,512 2,284 3,796 

Ryegrass 0  1,565 1,569 3,134 

Oats 0  1,396 1,434 2,831 

      

LSD (0.05)   406 582 730 

*First harvest for the four location-year combinations ranged from January 27 to April 6. 

 

 

Table 2.  Crude protein levels from mixtures of Austrian winter peas and cool-season 

grasses from two locations and two years. 

 Winter Pea   

 Seeding  First Second 

Grass Rate  Harvest* Harvest 

 (lbs/acre)  ------ Crude Protein, % DM------ 

Ryegrass 112  16.7 14.2 

Ryegrass 84  16.6 14.9 

Oats 112  16.2 14.2 

Ryegrass 56  15.1 13.2 

Oats 56  14.6 14.0 

Ryegrass 28  14.0 12.3 

Oats 28  13.8 12.6 

Oats 0  12.9 10.1 

Ryegrass 0  12.7 10.5 

     

LSD (0.05)   2.1 1.5 

*First harvest for the four location-year combinations ranged from January 27 to April 6. 
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Appendix A 

 

Reviewers of the 2011 LSU AgCenter Beef and Forage Report 

This document would not have been possible without the team of reviewers that took the time 

and effort to review and edit the manuscripts that are contained in this report. A debt of gratitude 

is extended to these research scientists, extension specialists and agents. 

 

M.W. Alison, Macon Ridge Research Station 

D.F. Coombs, Dean Lee Research Station 

S.M. DeRouen, Hill Farm Research Station 

V. Deshotel, St. Landry Parish 

M. Garcia, School of Animal Sciences  

G.T. Gentry, Jr., Reproductive Biology Center 

A. Granger, Vermilion Parish 

K. Harborth, School of Animal Sciences 

C. Hutchison, School of Animal Sciences 

K. McMillin, School of Animal Sciences 

T. Page, School of Animal Sciences 

W.A. Pitman, Hill Farm Research Station 

R. Pruitt, Department of Agricultural Economics and Agribusiness 

G. Scaglia, Iberia Research Station 

E.K. Twidwell, School of Plant, Soil and Environmental Sciences 

R. Walker, Hill Farm Research Station 

C. C. Williams, School of Animal Sciences 

W.E. Wyatt, Iberia Research Station 

 

Sincerest appreciation is extended to Dr. D. Morrison for assistance in editing, formatting and 

publishing this document. 
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Appendix B 

 

Current Beef and Forage Research Projects 

(Listed by project number) 

 

#3540   S. DeRouen   Dean Lee Research Station   (318) 473-6589 

Performance Testing of Beef Bulls in Central Louisiana 

To evaluate growth rate and feed efficiency within breed type of young, potential beef herd sires 

in a uniform 112-day, grain-fed performance test and to develop scrotal circumference 

adjustment factors for Brahman-derivative beef breeds. 

 

#3749  K. Bondioli   School of Animal Sciences   (225) 578-3442 

The Influence of Trace Mineral Status and Mineral Supplementation on Louisiana Cow 

and Calf Production 

The mineral status of Louisiana cattle and forages are largely unknown. The purpose of this 

study is to learn more about mineral requirements of Louisiana beef cattle and their forages by 

estimating Louisiana forage and cow trace mineral status, by developing trace mineral 

supplementation recommendations and by evaluating the impact of cow age and mineral 

supplementation on cow and calf mineral requirements.  

 

#3802   W. Wyatt   Iberia Research Station   (337) 276-5527 

Production and Carcass Traits of Non-adapted, Traditionally Adapted, and Adapted Non-

Bos Indicus Beef Cattle Breeds in a Humid, Sub-tropical Environment 

Production advantages of Brahman-influenced cattle include resistance to parasitism, tolerance 

to tropical environments, and unsurpassed maternal productivity.  Disadvantages include delayed 

reproductive development, temperament, and meat quality (tenderness). Several alternative 

tropically adapted breeds (such as the Bonsmara) may effectively offset Brahman disadvantages. 

This research seeks to address whether the addition of Bonsmara genetics into Gulf Coast beef 

herds will result in more acceptable meat quality (especially tenderness) and maintain an 

adequate level of tropical adaptation and maternal productivity. 

 

#3818   K. Kousoulas   Veterinary Science Department  (225) 578-4194 

An Integrated Approach to Control Bovine Respiratory Diseases 

Bovine respiratory disease (BRD) continues to be the most costly disease problem facing the 

cattle industry. In cattle, respiratory disease occurs as a complex caused by a variety of bacteria 

and viruses, and exacerbated by certain management practices. The purpose of this project is to 

continue research on the nature of factors that put cattle at risk for significant respiratory disease 

and on the pathogenesis of single agent and multi-agent respiratory diseases. Efficient and cost 

effective diagnostic methods for identification and control of pathogens in the production setting, 

and management tools that optimize the development of immunological responses to limit 

infection and disease, must be developed. 

 

#3841   P. Elzer   Veterinary Science Department  (225) 578-4763 

Evaluation of B. abortus RB51 and B. suis VTRS1 as Multivalent Vaccines to Generate 

Immune Responses Against Brucellosis 
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The eradication of bovine and swine brucellosis and tuberculosis from cattle and pigs within the 

United States remains a major goal of the USDA. Although eradication is essentially complete, 

isolated pockets of disease continue to plague both programs. The long term goal of this research 

project is to develop recombinant Brucella species strains that would function as highly 

efficacious live multivalent vaccines against three important chronic intracellular diseases: 

brucellosis, tuberculosis, and pseudorabies. 

 

#3858   J. Gillespie       Ag Economics & Agbusiness Dept.  (225) 578-2768 

Optimal Economic Decision Making for Producers in Animal Ag Industries 

To evaluate alternative strategies that Louisiana beef and dairy producers can use to adjust to 

industry structural changes, such as dealing with the changing risk environment. Also, the rate of 

adoption of new production technologies and its relationship to profitability will be determined. 

 

#3875   G. Gentry   Reproductive Biology Center   (225) 642-

5474 

Leptin and Reproductive Performance in Domesticated Livestock 

Leptin is a protein hormone produced by the body‟s fat cells that plays a key role in regulating 

energy intake and energy expenditure, including appetite and metabolism. This study will 

examine the role leptin plays in attainment of puberty and reproductive efficiency in young 

crossbred beef females and its effects on early embryonic development of bovine embryos. 

 

#3894   K. Han    Southeast Research Station   (985) 839-2322 

Evaluations of Forage Legumes for Nitrogen Fertilization, Establishment, and Nutrient 

Utilization 

Interseeding cool-season legumes into warm-season grass dominant pastures is a possible 

approach to enhance soil N utilization and to improve feed value without encroaching 

excessively on perennial pasture.  This project will evaluate interseeded cool-season legumes in 

bermudagrass pasture for replacing inorganic N fertilizer and improving annual forage yield 

distribution.  Cultural practices to promote early forage yield from newly established rhizoma 

peanut also will be developed.  

 

#3920   K. Han    Southeast Research Station   (985) 839-2322 

Forage and Feedstuff Quality Analysis 

Producers and researchers need forage and feed quality analysis to determine effects of 

management changes and to formulate rations for animals. This project will provide laboratory 

support so that forage and feed quality analysis will be available to producers and researchers. 

 

#3928   G. Scaglia   Iberia Research Station   (337) 276-5527 

Utilization of Forage Resources by Beef Cattle Grazing in the Gulf Coast Region of 

Louisiana 

The project will contribute to the development of the stocker and grass-fed industry in Louisiana 

and improve the utilization of the State's forage resources. Appropriate use of forage resources 

and/or supplementation may increase animal performance and hence economic return for beef 

producers. The knowledge generated in terms of producing grass-fed beef in the Deep South may 

open the possibility of a new niche market that will strengthen the State‟s beef industry. 
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#3962   B. Jenny   School of Animal Sciences   (225) 578-4411 

Support of a Full Service A.I. Program for Genetic Improvement of Dairy and Beef Cattle 

To help insure continued success in livestock production operations, it is important that young 

animals coming into the herd have greater genetic potential than their parents. Through artificial 

insemination, a wide selection of genetically superior sires is available to beef cattle producers in 

Louisiana. The purpose of this project is to help insure continued genetic progress in beef cattle. 

 

#3987   M. Alison   Northeast Research Station   (318) 766-3769 

Productivity of Forage Germplasm for Livestock and Biomass in Louisiana 

To determine optimum cultivars for use in Louisiana, to evaluate forage crops for use in the 

biofuels industry, and to provide information to plant breeders for selecting germplasm to 

improve forage performance. 

 

#4015  K. Bondioli   School of Animal Sciences   (225) 578-3442 

Germ Cell and Embryo Development and Manipulation for the Improvement of Livestock 

Procedures for the production of experimental animals with genetic enhancements can involve 

the use of in vitro oocyte maturation, in vitro fertilization, in vitro culture, cell culture and 

nuclear transfer either before or after gene transfer. Currently, these technologies are very 

inefficient so the aim of the proposed research is to increase the efficiency of animal 

biotechnology by gaining a better understanding of the biology and underlying mechanisms of 

gamete development, fertilization, and embryogenesis and by refining methods for the 

production of genetically enhanced animals to improve livestock production efficiency. 

 

#4016  S. DeRouen   Hill Farm Research Station   (318) 927-2578 

  M. Garcia  School of Animal Sciences  (225) 578-3436 

W. Wyatt   Iberia Research Station   (337) 276-5527 

Genetic Considerations for Beef Cattle Production in Challenging Environments 

To determine genetic variation for resistance to Infectious Bovine Keratoconjunctivitis 

(pinkeye), Bovine Respiratory Disease Complex, specific external parasites, and the effect of 

hair coat type (length and color) on production traits. If sufficient variation exists, beef producers 

can identify cattle genetic types that express resistance to these maladies or that are well-adapted 

to the ambient conditions of the southern U.S. (high temperature and humidity) and therefore 

increase herd productivity. In addition, the project will characterize the reproductive and 

maternal performance of cows in the Southern region. 

 

#4021  K. McMillin   School of Animal Sciences  (225) 578-3438 

Production, Processing, and Packaging to Improve Properties of Forage-Beef, Goat Meat, 

and Chicken Containing Functional Ingredients 

This project will examine meat from different production, processing, and packaging treatments 

to improve its usefulness, shelf life and safety.  Direct comparison of different forages on the 

carcass and meat traits of cattle raised under the same management and environmental practices 

at a single location will be made.  The project will address specific aspects of production, 

processing, preservation, and packaging of locally and regionally produced meat to provide 

increased convenience and utility of meat and meat products. 

 

#4040   L. Foil    Entomology Department   (225) 578-1825 
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Developing New Techniques to Use in the Integrated Pest Management of Stable Flies 
The stable fly has emerged as the primary pest of pastured cattle.  There are no effective control 

measures available that are fully developed and available for use by cattlemen. This project will 

use techniques and technology from previous studies to develop methods for adult stable fly 

control that can readily be adopted by producers. 

 

#4044  M. Garcia  School of Animal Sciences  (225) 578-3436 

  T. Bidner  School of Animal Sciences  (225) 578-3437 

Identification of SNPs Associated With Carcass Quality and Composition Traits through 

Development of a Multi-Breed Mapping Population 

To identify genetic markers in many regions of the bovine genome so producers can more 

accurately select animals early in the production process for high yielding and high quality 

carcasses. Also, to test other traits for any genetic markers that may be used to select animals for 

optimal carcass traits and determine if detrimental relationships with other complex performance 

traits exist.  

 

#4081  G. Scaglia  Iberia Research Station  (337) 276-5527 

  J. Gillespie      Ag Economics & Agbusiness Dept.  (225) 578-2759 

  K. McMillin   School of Animal Sciences  (225) 578-3438 

Profitability for Small Beef Producers through Sustainable Forage Systems and Value 

Added Forage-Fed Beef Production  
This project will determine the most profitable strategies for producing and distributing forage-

fed beef, and will address e-commerce entrepreneurial network development by inclusion of 

Louisiana Market Maker in the program. It will also evaluate producer and consumer perceptions 

that affect current production strategies and consumer preferences for forage-fed beef and link 

the various segments of a forage‐fed beef system from the farm to the consumer. 

 

#4086  T. Bidner  School of Animal Sciences  (225) 578-3437 

Value Added Louisiana Meat Products 

Louisiana has experienced a dramatic decrease in slaughter plants the past 20 years and the need 

exists to provide research that can help remaining firms stay in business. This research will 

address various aspects of fabrication and further processing of purchased product from out-of 

state venders that can be sold as Louisiana value-added meat products. The expected outcome of 

this research is to stimulate the Louisiana meats industry and increase the profit of wholesale and 

retail meat outlets. 

 

#4090  K. Harborth  School of Animal Sciences  (225) 578-2416 

Influence of Pre- and Post-Weaning Management Practices on Beef Cow-Calf Production 

Alternative weaning practices, such as two-stage weaning, can reduce the stress of weaning. 

More information on the interaction of alternative weaning practices and the length of a 

preconditioning period is needed. The benefits of preconditioning have been proven, but its 

practicality and cost effectiveness remain a concern. This project will determine if two-stage and 

fence-line weaning reduce the length of time calves need to be preconditioned, will determine 

the benefits of creep-feeding in conjunction with two-stage weaning on the length of the 

preconditioning period, and assess the economics of these management practices.   
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#4099  W. D. Pitman   Hill Farm Research Station   (318) 927-2578 

Pasture Management Alternatives to Intensively Managed, Nitrogen-Fertilized Grasses on 

Louisiana Coastal Plain and Associated Soils 

The overall goal of this project is to provide useful pasture management alternatives for 

Louisiana livestock producers which reduce dependence on costly nitrogen fertilizer and 

diversify the forage resource for both increased environmental sustainability and economic 

viability.  This will be addressed by assessing the potential for sustainable clovers and native 

warm-season legumes, by evaluating defoliation tolerance of adapted, non-sod-forming warm-

season perennial grasses, and by evaluating tolerance of late-spring defoliation by selected cool-

season, perennial grasses.  This project will be conducted at the Red River and Rosepine 

Research Stations in addition to the Hill Farm. 

 

Total Beef and Forage Research Projects by Category
a 

Animal Health and Disease    3 

Beef Breeding and Genetics    5 

Economics      4 

Forage Production and Quality   6 

Meat Quality and Tenderness    5 

Nutrition and Grazing     4 

Reproduction      2 

 
a
There are 21 total projects. Some are counted twice because they relate to more than one 

category. 
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Appendix C 

 

LSU AgCenter Beef and Forage Research and Extension Personnel 

 

Alison, Jr. Montgomery “Wink” 

Coordinator and Associate Professor, 

Forage Evaluation and Management 

Macon Ridge  

Research Station 

212 Macon Ridge Road 

Winnsboro, LA 71295-5719 

(318) 435-2157 

walison@agcenter.lsu.edu 

 

Baldwin, Jack L. 

Professor, Extension Entomology 

Department of Entomology 

418 Life Sciences, LSU 

Baton Rouge, LA 70803 

(225) 578-2180 

jbaldwin@agcenter.lsu.edu 

 

Bellon, Randall K. 

County Agent (Animal Science) 

104 South Fourth St. 

P.O. Box 188 

Oberlin, LA 70655 

(337) 639-4376 

rbellon@agcenter.lsu.edu 

 

Bidner, Thomas D. 

Professor, Meat Science 

School of Animal Sciences 

116 J.B. Francioni Hall, LSU 

Baton Rouge, LA 70803 

(225) 578-3437 

tbidner@agcenter.lsu.edu 

 

Brashier, Miles  

County Agent   

Pointe Coupee Parish 

Courthouse Annex 

180 East Main St., 1st Floor 

New Roads, LA  70760 - 3506 

(225)638-5533 

mbrashier@agcenter.lsu.edu 

DeRouen, Sidney M. 

Professor, Beef Breeding and 

Management 

Dean Lee Research Station 

8105 Tom Bowman Drive 

Alexandria, LA 71302 

(318) 473-6589 

sderouen@agcenter.lsu.edu 

 

Deshotel, Vincent  

Assistant Extension Agent  

St. Landry Parish 

1065 Highway 749, Suite A 

Opelousas, LA  70570 – 9298 

(337) 948-0561 

vdeshotel@agcenter.lsu.edu 

 

Devillier, James E. 

County Agent, (Animal Science) 

P.O. Box 129 

Clinton, LA 70722-0129 

(225) 683-3101 

jdevillier@agcenter.lsu.edu 

 

DuBois, Brandon  

Assistant Extension Agent  

Ouachita Parish 

704 Cypress Street 

West Monroe, LA  71291 – 2959 

(318) 323-2251 

bdubois@agcenter.lsu.edu 

 

Dutile, Stanley J. 

County Agent (Animal Science) 

1010 Lafayette St., Suite 325 

Lafayette, LA 70501-6884 

(337) 291-7090 

sdutile@agcenter.lsu.edu 

 

Elzer, Philip 

Professor and Interim Head 

mailto:mbrashier@agcenter.lsu.edu
mailto:vdeshotel@agcenter.lsu.edu
mailto:bdubois@agcenter.lsu.edu
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Veterinary Science Department 

111 Dalrymple Bldg, LSU 

Baton Rouge, LA 70803 

(225) 578-4763 

pelzer@agcenter.lsu.edu 

 

Ferguson, Robert  

Assistant County Agent  

Avoyelles Parish 

8592 Hwy. 1 

Suite 1 

Mansura, LA  71350 

(318) 964-2249 

referguson@agcenter.lsu.edu  

 

Fontenot, Keith  

County Agent  

Evangeline Parish 

230 Court Street 

Ville Platte, LA  70586 - 4493 

(337) 363-5646 

kfontenot@agcenter.lsu.edu 

 

Frazier, Jr., R. L. 

County Agent 

114 North Cedar St. 

Tallulah, LA 71282 

(318) 574-2465 

rfrazier@agcenter.lsu.edu 

 

Foil, Lane D. 

Professor, Livestock Pest Management 

Department of Entomology 

204 Life Science Building, LSU 

Baton Rouge, LA 70803 

(225) 578-1825 

lfoil@agcenter.lsu.edu 

 

Garcia, Matthew 

Assistant Professor, Beef Breeding and 

Genetics 

102 J. B. Francioni Hall, LSU 

Baton Rouge, LA 70803 

(225) 578-3436 

mgarcia@agcenter.lsu.edu 

Gillespie, Jeffery M. 

Professor, Livestock Budgets & Risk 

Assessment 

Department of Agricultural Economics and 

Agribusiness 

279 Ag Administration Bldg., LSU 

Baton Rouge, LA 70803 

(225) 578-2794 

jgillespie@agcenter.lsu.edu 

 

Godke, Robert A. 

Boyd Professor Emertitus 

Livestock Biotechnology 

School of Animal Sciences 

203 J.B. Francioni Hall, LSU 

Baton Rouge, LA 708703 

(225) 578-3444 

rgodke@agcenter.lsu.edu 

 

Granger, Andrew 

County Agent (Animal Science) 

1105 West Port St. 

Abbeville, LA 70510-5831 

(337) 898-4335 

agranger@agcenter.lsu.edu 

 

Guidry, Kurt 

Associate Professor, Extension Economist 

Department of Agricultural Economics and 

Agribusiness 

220 Ag Administration Bldg, LSU 

Baton Rouge, LA 70803 

(225) 578-4567 

kguidry@agcenter.lsu.edu 

 

Hagen, Chad  

Assistant County Agent  

Vernon Parish 

201 South Third Street 

Leesville, LA  71496 

(337) 239-3231 

chagan@agcenter.lsu.edu 

 

Han, Kun Jun 

Assistant Professor, Forage Quality and 

mailto:referguson@agcenter.lsu.edu
mailto:chagan@agcenter.lsu.edu
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Management 

Southeast Research Station 

P.O. Drawer 569 

Franklinton, LA 70438 

(985) 839-2322 

khan@agcenter.lsu.edu 

 

Harborth, Karl 

Assistant Professor, Beef Management 

School of Animal Sciences 

105 Francioni Hall, LSU 

Baton Rouge, LA 70803 

(225) 578-2416 

kharborth@agcenter.lsu.edu 

 

Hay, Gary M. 

Professor and Interim Director 

School of Animal Sciences 

105A J. B. Francioni Hall, LSU 

Baton Rouge, LA 70803 

(225) 578-3241 

ghay@agcenter.lsu.edu 

 

Hebert, Michael C. 

County Agent (Animal Science) 

402 West Fifth St. 

P.O. Box 429 

Thibodaux, LA 70302 

(985) 446-1316 

mhebert@agcenter.lsu.edu 

 

Hogan, Jr., William A. 

County Agent 

Jefferson Davis Parish 

P. O. Box 1407 

Jennings, LA  70546 - 1407 

Phone: (337) 824-1773 

ahogan@agcenter.lsu.edu 

 

Holmes, Jason E. 

Associate County Agent 

210 East Water Street 

Farmerville, LA 71241 

(318) 368-9935 

jholmes@agcenter.lsu.edu 

Hutchison, Charles F. 

Associate Professor, Extension Dairy 

School of Animal Sciences 

101 Dairy Science Bldg., LSU 

Baton Rouge, LA 70803 

(225) 578-2214 

chutchison@agcenter.lsu.edu 

 

Johnson, Rodney  

Associate County Agent  

Grant Parish 

513 8th Street 

Colfax, LA  71417 

318) 627-3675 

rjohnson@agcenter.lsu.edu 

 

Kousoulas, Gus 

Professor, Virology 

Department of Veterinary Science 

Baton Rouge, LA 70803 

(225) 578-9682 

vtgusk@lsu.edu 

 

LeVasseur, John B. 

County Agent 

2408 E. 70th Street 

Shreveport, LA 71105 

(318) 226-6805 

jlevasseur@agcenter.lsu.ed 

 

Lirette, Louis 

Associate Extension Agent 

West Baton Rouge Parish 

210 Turner Road 

Port Allen, LA  70767 

(225) 336-2416 

llirette@agcenter.lsu.edu 

 

Luther, D. Gene 

Attending Veterinarian 

Department of Veterinary Science 

136 Dalrymple Hall, LSU 

Baton Rouge, LA 70803 

(225) 578-5420 

dluther@agcenter.lsu.edu 

mailto:rjohnson@agcenter.lsu.edu
mailto:jlevasseur@agcenter.lsu.ed
mailto:llirette@agcenter.lsu.edu
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Martin, Matt A., Jr. 

County Agent (Animal Science) 

300 Grady Britt Dr. 

Alexandria, LA 71302 

(318) 767-3968 

mmartin@agcenter.lsu.edu 

 

Morrison, David G. 

Assistant Vice Chancellor  

for Animal & Food Sciences 

P.O. Box 25055 

Baton Rouge, LA 70894 

(225) 578-4182 

dmorrison@agcenter.lsu.edu 

 

Navarre, Christine B. 

Professor, Extension Veterinarian 

Department of Veterinary Science 

131 Dalrymple Building, LSU 

Baton Rouge, LA 70803 

(225) 578-6590 

cnavarre@agcenter.lsu.edu 

 

Page, Timothy 

Professor, Extension Beef & Swine 

Francioni Hall, LSU 

Baton Rouge, LA 70803 

(225) 578-7906 

tpage@agcenter.lsu.edu 

 

Pitman, William D. 

Professor, Forage Evaluation & 

Management 

Hill Farm Research Station 

11959 Highway 9 

Homer, LA 71040 

(318) 927-2578 

wpitman@agcenter.lsu.edu 

 

Pruitt, J. Ross 

Assistant Professor, Extension Livestock 

Economist 

Agricultural Economics and Agribusiness 

101 Agricultural Administration Building 

Baton Rouge, LA 70803 

(225) 578-2719 

rpruitt@agcenter.lsu.edu 

 

Sanders, Dearl E. 

Professor and Resident Coordinator 

Bob R. Jones Idlewild Research Station 

4419 Idlewild Rd. 

Clinton, LA 70722 

(225) 683-5848 

dsanders@agcenter.lsu.edu 

 

Scaglia, Guillermo 

Associate Professor, Beef Nutrition 

Iberia Research Station 

P.O Box 466 

Jeanerette, LA 70544 

(337) 276-5527 

gscaglia@agcenter.lsu.edu 

 

Sharpe, Kenneth W. 

County Agent (Animal Science) 

20180 Iowa St. 

P.O. Box 158 

Livingston, LA 70754 

(225) 686-3020 

ksharpe@agcenter.lsu.edu 

 

Shields, Thomas H., III 

County Agent (Animal Science) 

7101 Gulf Hwy. 

Lake Charles, LA 70607 

(337) 475-8812 

tshields@agcenter.lsu.edu 

 

Twidwell, Edward K. 

Professor, Extension Forages 

School of Plant, Environmental, & Soil 

Sciences 

220 Sturgis Hall, LSU 

Baton Rouge, LA 770894 

(225) 578-2118 

etwidwell@agcenter.lsu.edu 

 

Walker, Ryon 

Assistant Professor, Beef Management 
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Hill Farm Research Station 

11959 Hwy 9 

Homer, LA 71040 

(318) 927-2578 

rswalker@agcenter.lsu.edu 

 

Wyatt, Wayne E. 

Professor, Beef Breeding and Genetics 

Iberia Research Station 

P.O Box 466 

Jeanerette, LA 70544 

(337) 276-5527 

wwyatt@agcenter.lsu.edu 

 

Zaunbrecher, Dusty 

Assistant Extension Agent  

Cameron Parish 

10086 Gulf Highway 

Grand Lake, LA  70607 

(337) 905-1318 

dzaunbrecher@agcenter.lsu.edu 

 
 

mailto:wwyatt@agcenter.lsu.edu
mailto:dzaunbrecher@agcenter.lsu.edu
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