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LSU AgCenter Beef Report 
 
 

Foreword 
 

 
 
Agriculture continues to be a major contributor to the economy of Louisiana with an estimated 
impact in 2006 of over $10 billion.  Continued cutting-edge research and extension education 
will be critical to sustaining these significant economic benefits in coming years, and the LSU 
AgCenter continues its dedication to these ends. 
 
In 2006, the U.S. beef cattle industry saw continued high prices, though the market weakened 
somewhat toward the end of the year because of higher feed grain prices.  Cattle numbers in 
Louisiana decreased, and the number of producers fell sharply during 2006 compared with 
2005, yet the economic contribution of beef cattle to the state was one of the highest in recent 
years, totaling over $419 million, up about $10 million compared to 2005.  This amount resulted 
in beef cattle being ranked fifth in overall economic contribution to the state behind forestry, 
poultry, sugarcane, and horses. 
 
Despite the repercussions of hurricanes Katrina and Rita, which continue to be felt in coastal 
parishes, the beef industry of Louisiana is recovering and has a bright future.  Yet, there are still 
major challenges including higher corn prices, higher fuel and fertilizer costs, the continuing 
need to increase or regain export markets to keep beef demand high, the national animal ID 
issue, and others where beef producers must remain united and seek viable answers for the 
overall good of the industry. 
 
The Beef ACE (AgCenter Exchange) Group is very pleased to provide you with a copy of this 
sixth biennial beef report.  It contains results of research and extension projects completed by 
LSU AgCenter faculty in the two years since the 2005 Beef Report was published.  I want to 
personally thank all the contributing authors for the information they have provided.  I 
especially want to thank Dr. James Devillier who served as coordinator and editor of this 2007 
report.  Should you desire more information about any of the information contained in this 
document, please feel free to contact the authors directly or your local extension agent.  You are 
also invited to visit the AgCenter’s web site at www.lsuagcenter.com.  We hope you will find 
this report informative and beneficial to your beef cattle operation. 
 
 
 
David G. Morrison 
Associate Vice Chancellor 
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Understanding and Interpreting Statistics in 
Research Results
Sid DeRouen, Hill Farm Research Station

ment truly caused the animals to perform bet-
ter.  Scientists use statistical analysis proce-
dures 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 signifi cant, 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 dif-
ferences in research results may appear large 
but are shown not to be statistically differ-
ent.  This “contradiction” is caused by a lack 
of reliable data, such as inadequate animal 
numbers and/or replication, and because of 
this, the statistical analysis indicates there is a 
greater probability that these apparent differ-
ences may be due to chance.

Most of the data reported are presented as 
means or averages of that treatment.  The lev-
el of signifi cance is usually stated as a prob-
ability 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 probability (more than 95% or 
99%) that the two treatments are truly differ-
ent.  Treatments with the same letter are not 
statistically different, and treatments with no 
common letters are different.

 The articles in this publication have been 
subjected to review by qualifi ed scientists for 
scientifi c merit, adequacy of experimental 
procedures and correctness of interpretation.  

Readers can further benefi t from the 
information provided in this publication by 
understanding and properly interpreting the 
statistics associated with the research results 
reported.

 

Findings

• Using statistics allows the author(s) to 
assess the reliability of the data sampled 
from their experiments.

• When a result is referred to as 
statistically signifi cant, 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.

• Apparent treatment differences that are 
not signifi cant may be due to unreliable 
data, such as inadequate animal numbers 
and/or replication, 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 signifi cant 
differences among specifi c 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, ex-
hibit 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 treat-
ment, it may be that by chance the animals in 
the fi rst treatment performed better than the 
second, or it may be because the fi rst treat-
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Infl uence of Angus and Belgian Blue Sires on 
Growth,  Carcass Traits, and Tenderness
T. D. Bidner, P. E. Humes, School of Animal Sciences; W. E. Wyatt, 
Iberia Research Station, D. E. Franke, M. A. Persica III, School of 
Animal Sciences; G. T. Gentry, Bob R. Jones Idlewild Research Station; 
and M. J. Canal, Central Research Station

One method to make rapid progress in 
improving carcass cutability would be to use 
one of the breeds selected for muscle hyper-
trophy (enlargement) such as Belgian Blue 
as terminal sires.  As indicated by the success 
of the Certifi ed Angus Beef Program, Angus 
is the breed of choice to produce high quality 
carcasses.  The Belgian Blue breed was eval-
uated in Cycle V of the Germplasm Evalua-
tion Program at the Roman L. Hruska U.S. 
Meat Animal Research Center. However, in 
that study the Belgian Blue sires were mated 
to Hereford-Angus dams.  Considering these 
facts, a 5-yr project was initiated to evaluate 
the growth, carcass traits, and tenderness of 
steaks from heifers and steers sired by Angus 
and Belgian Blue bulls mated to Brahman x 
Hereford (B x H) cows.

Experimental Approach

A group of 120 B x H pregnant and open 
heifers of similar age from a herd in Loui-
siana and one in Texas were assembled at 
the Idlewild Experiment Station prior to the 
breeding season in 1995.  Approximately 60 
of the heifers were pregnant but these calves 
were not considered part of the project.  All 
fi rst calf heifers and open heifers were estrus 
synchronized prior to the start of the breed-
ing season and estrus synchronization was 
used for each breeding season.  Each year a 
45-day spring breeding season was used.  For 
the fi rst 24 days, all females were bred by 
artifi cial insemination with either A or BB se-
men.  For each breeding season, Angus bulls 
were used for clean-up after AI and for the 
last two breeding seasons BB bulls were also 
used for clean-up.  The goal was to produce 
50% A and 50% BB sired calves.  Because of 
management decisions, data from 13 A and 
12 BB steers from the fi rst calf crop (1996) 
were used for the project.  These 25 steers 

 

Findings

• Belgian Blue- (BB) sired calves were 
heavier at weaning than Angus- (A) 
sired calves.

• Angus-sired heifers and steers gained 
more weight on ryegrass and in the 
feedlot than Belgian Blue-sired heifers 
and steers.

• Carcasses from Belgian Blue-sired 
calves had superior cutability and 
heavier carcass weights while carcasses 
from Angus-sired calves had superior 
marbling and quality grades.

• Steaks aged for 7 days postmortem from 
carcasses sired by Angus and Belgian 
Blue bulls were similar in tenderness 
but with 14 days of aging steaks from 
Angus-sired heifer carcasses were more 
tender than steaks from Belgian Blue-
sired heifer and steer carcasses.

Introduction

Crossbreeding systems can be used to 
successfully improve effi ciency of cattle 
production by matching breeds to market re-
quirements and environmental conditions.  In 
Louisiana, the Brahman x British crossbred 
cow has been the fi rst choice for reproductive 
and maternal traits.  Numerous researchers 
have reported reproduction and production 
advantages of crossing Brahman with Brit-
ish or continental European cattle to produce 
calves that are adapted to the semitropical 
climate of the Southeastern United States.  
However, the 1995 National Beef Quality 
Audit indicated that Bos indicus carcasses 
had the highest numerical yield grade and the 
lowest marbling score compared to native or 
dairy cattle.
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were fi nished at the Iberia Research Station 
feedlot.  For the remaining four calf crops 
all the data from each calf crop (heifers and 
steers) that completed the feedlot phase were 
considered for the project.

The total number of bulls that sired calves 
for the project was 35 (14 A and 21 BB). 
Carcass data was obtained on 354 heifers and 
steers over the 5-yr period (total includes 68 
BB heifers, 96 BB steers, 92 A heifers and 
98 A steers).  After weaning, the calves were 
back-grounded at Idlewild prior to being 
transported to the Central Research Station 
in Baton Rouge.  During the stocker phase, 
the heifers and steers were placed on ryegrass 
pasture around January 15 each year, stocked 
at approximately 650 lbs per acre and grazed 
an annual average of 90 d.

After the stocker phase, a representative 
sample of A and BB heifers and steers (8 in 
1997 and 6 for the remaining years of each 
breed and sex type) were transported to the 
Iberia Research Station and placed on a high 
concentrate diet.  The rest of the cattle were 
transported to a commercial feedlot facility 
in the panhandle of Oklahoma.  Heifers and 
steers were fed in separate pens and each 
pen was harvested when the pen average fat 
thickness was estimated to be 0.4 inches or 
greater as determined by the feedlot person-
nel.  Individual carcass data were obtained 
with the cooperation of the selected packing 
plant and the National Cattleman’s Beef As-
sociation data collection service.

At the Iberia Research Station feedlot, 
cattle were weighed every 28 d, and fat thick-
ness was estimated by real-time ultrasound 
and visual evaluation by a trained evaluator.  
After 120 d on feed, 8 cattle in 1997 and 6 
for the remaining years were harvested every 
28 d.  Consideration was given for both breed 
type and fat thickness.  Each group was 
composed of the fattest A and fattest BB and 
so forth.  Cattle were transported to Baton 
Rouge and slaughtered at the LSU Agricul-
ture Center Meats Laboratory.

Factors used to determine USDA yield 
grade (hot carcass weight, adjusted fat thick-

ness, rib eye area, and estimated kidney, 
pelvic and heart fat percentage) and degree 
of marbling and quality grade were recorded.  
At 48 h postmortem, the 11th and 12th rib 
section was removed from the right side of 
the carcasses (located at the meats labora-
tory).  One-inch-thick boneless steaks were 
removed from the rib section, trimmed, 
vacuum packaged and aged at 38ºF for 7 or 
14 days postmortem and frozen for subse-
quent tenderness evaluation.

Prior to cooking, steaks were thawed at 
38º F for 24 hours and cooked to an internal 
temperature of 158º F on an open-hearth 
electric grill.  The cooked steaks were stored 
at 38º F for 24 hours, and six ½-inch cores 
were removed from each steak parallel to the 
muscle fi bers.  An Instron Testing machine 
equipped with a Warner-Bratzler shear device 
was used to shear each core.  The average of 
the shear force required to shear each of the 
six cores became the average shear force for 
each steak.

Results and Discussion

The means for the growth data are given 
in Table 1.  There was no difference in aver-
age birth weight between A- and BB- sired 
calves.  Since there was no difference in 
birth weight, there was also no difference 
in calving problems.  However, there was a 
difference in growth rate between birth and 
weaning as the BB-sired calves were 44 lbs 
heavier at weaning as compared to the A 
sired calves.  During this time the BB-sired 
calves also started to express their superior 
muscling as compared to A-sired calves.  
During the winter and spring grazing period 
and in the feedlot, there was a trend for the A-
sired calves to gain more weight than the BB-
sired calves. However, the slight advantage in 
growth rate during the growing and fi nishing 
phase of the project for the A- sired calves 
was not large enough to compensate for the 
larger weaning weight, since the BB-sired 
calves had a heavier average fi nal weight at 
the end of the feedlot phase as compared to 
the A-sired calves.
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There were differences between the A- 
and BB-sired calves for most of the carcass 
traits (Table 2).  The BB-sired beef carcasses 
were heavier, with more muscling and less 
fat, which contributed to a superior yield 
grade as compared to the A-sired carcasses.  
The A-sired carcasses had 10% Y.G. 1’s, 30% 
Y.G. 2’s, 43% Y.G. 3’s, 15% Y.G. 4’s, and 2% 
Y.G. 5’s while the BB-sired carcasses had 
32% Y.G. 1’s, 54% Y.G. 2’s, 12% Y.G. 3’s, 
and 2% Y.G. 4’s.  The BB-sired calves also 
had a higher dressing percentage, which con-
tributed to the heavier average carcass weight 
of 43 lbs compared to the A-sired calves.  
The A-sired carcasses were fatter, with more 
marbling and a higher quality grade as com-

pared to the BB-sired carcasses.  The A-sired 
carcasses had 1% Prime, 40% Choice, 54% 
Select, and 5% Standard while the BB-sired 
carcasses had 7% Choice, 70% Select, and 
23% Standard.

Tenderness of steaks was similar for the 
A- and BB-sired carcasses when the steaks 
were aged for 7 days after slaughter (Table 
3).  However, after 14 days of aging, steaks 
from the A heifer carcasses were more tender 
than steaks from either the BB-sired heifer or 
steer carcasses. This would indicate that the 
steaks from the BB carcasses would require 
additional aging time compared to the steaks 
from the A-sired carcasses. 

 

Table 1. Growth data for Angus- and Belgian Blue-sired cattle

Trait Number1      BB        A Sign. Level

Birth wt., lbs 354 76.5 ± 1.1 76.3 ± 1.1 0.90

Weaning wt., lbs 354 561.3 ± 5.7 517.4 ± 5.3 0.08

Forage gain, lbs2 354 237.4 ± 5.3 250.0 ± 4.8 0.001 

Forage ADG 354 2.6 ± 0.04 2.8 ± 0.04 0.08

Feedlot days 354 145.5 ± 1.9 145.3 ± 1.8 0.95

Feedlot gain, lbs 354 421.3 ± 6.8 438.9 ± 6.6 0.07 

Feedlot ADG 354 3.0 ± 0.04 3.1 ± 0.04 0.10 

Final wt., lbs 354 1239.0 ± 9.5 1210.8 ± 8.8 0.03

Final age, days 354 626.7 ± 2.5 628.9 ± 2.3 0.51
1 68 BB heifers, 96 BB steers, 92 A heifers and 98 A steers. 
2Forage data was based upon an annual average of 90 days on ryegrass pasture.
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Table 2. Cutability and quality data for Angus and Belgian Blue sired carcasses

Trait Number1 BB A Sign. Level

Carcass wt., lbs 354 795.2 ± 6.4 752.4 ± 6.0 0.0001

Dressing, % 354 64.2 ± 0.2 62.2 ± 0.2 0.0001

REA, sq in 354 14.3 ± 0.1 12.3 ± 0.1 0.0001

REA, in 2/100 lbs 354 1.8 ± 0.1 1.6 ± 0.1 0.0001

KPH, % 348 2.0 ± 0.04 1.9 ± 0.04 0.11

Fat thickness, in 354 0.36 ± 0.01 0.57 ± 0.01 0.0001

Yield grade 352 2.3 ± 0.06 3.3 ± 0.06 0.0001

Marbling scorea 348 228.8 ± 5.3 299.4 ± 4.9 0.0001

Quality gradeb 352 12.4 ± 0.1 13.8 ± 0.1 0.0001
1 68 BB heifers, 96 BB steers, 92 A heifers and 98 A steers.
a 200 to 299 = Slight; 300 to 399 = Small; 400 to 499 = Modest degree of marbling.
b USDA quality grade; Select - = 12; Select +  = 13; Choice - = 14.

Table 3. Warner-Bratzler shear values for steaks from Angus- and 
Belgian Blue-sired carcasses1

Trait    BB heifers BB steers A heifers A steers

7 Day Shears, lbs 10.8 ± 0.7 11.5 ± 0.7 10.4 ± 0.7 11.2 ± 0.7 

14 Day Shears, lbs 10.8 ± 0.7 b 10.6 ± 0.7 b 8.8 ± 0.7 a 9.5 ± 0.7 ab

ab Within a row, least square means without a common superscript letter 
    differ ( P< 0.07).
1 Shear data were obtained from 25 A heifers, 39 A steers, 25 BB heifers and 
   38 BB steers.
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Age at Puberty, Weaning Rate, and Calf Weight of 
Cows Sired by Tropical Adapted Breeds and Calving 
as Two-Years-Olds in Nebraska and Louisiana
D. E. Franke, School of Animal Sciences; L. V. Cundiff, U. S. Meat Animal 
Research Center, Clay Center NE.

 Findings

• Age and weight at puberty were 
signifi cantly less in Louisiana than in 
Nebraska.

• Females retained in Nebraska had a 
9.8% higher weaning rate than those 
transferred to Louisiana.

• Unassisted births were 20% greater in 
Louisiana than in Nebraska.

• Calf birth and weaning weights were 
5 and 66 lb more in Nebraska than in 
Louisiana.

Introduction

Output per cow has been greater for the 
Bos indicus x Bos taurus than for Bos taurus 
x Bos taurus cows, especially in subtropical 
environments.  However, in both temperate 
and subtropical environments, the advan-
tage of Bos indicus x Bos taurus crosses has 
been tempered by signifi cantly reduced meat 
tenderness and lower levels of marbling as 
the proportion of Bos indicus is increased.  
Concerns about meat quality, delayed pu-
berty, and reproduction rate prompted 
introduction and evaluation of tropically 
adapted germplasm into the U.S.  The pres-
ent experiment was conducted to characterize 
reproductive and maternal performance of F1 
cross females by Bonsmara, Romosinuana, 
Beefmaster, and Brangus sires in a temperate 
environment represented by Nebraska and 
in a subtropical environment represented by 
Louisiana.

The purpose of this report is to present 
postweaning growth and puberty data of heif-
ers at both locations and reproduction and 
calf data of females calving at both locations 
at two years of age.

Materials and Methods

Semen from 20 Bonsmara, 20 Romosinu-
ana, 22 Beefmaster, and 22 Brangus sires was 
used in matings (AI) to Angus and composite 
MARCIII (1/4 Angus, 1/4 Hereford, 1/4 Red 
Poll, and 1/4 Pinzgauer) females to produce 
F1 progeny in the spring of 2001 and 2002 at 
the U.S. Meat Animal Research Center, Clay 
Center, Nebraska.  Bonsmara is a composite 
breed developed in South Africa with 1/2 
Africaner, 1/4 Hereford, and 1/4 Shorthorn 
inheritance. Romosinuana was developed in 
Columbia and introduced into the U.S. from 
Venezuela. Romosinuana is a Criollo breed 
which traces back to Bos taurus cattle intro-
duced from Europe 400 to 500 years ago.  
Beefmaster is an American composite with 
about 50% Brahman, 25% Hereford, and 
25% Shorthorn inheritance.  Brangus is also 
an American composite with 62.5% Angus 
and 37.5% Brahman inheritance.  In the U.S., 
Brangus and Beefmaster rank 7th and 8th 
among beef breeds in registrations, respec-
tively.

In 2001, calves were weaned in early 
October at a mean age of 193 days.  In 2002, 
due to a drought, calves were weaned in early 
September and fed until weaned in October.  
At about 8 months of age, females sired by 
the four tropically adapted sire breeds were 
divided into two groups with about equal 
numbers per sire-breed and sire-dam breed 
group.  One group was transferred by truck 
to the LSU Agricultural Center (LSUAC) and 
the other group remained at MARC.  Groups 
did not differ in body weight at shipment.  
Management of F1 females and their progeny 
was consistent with that generally practiced 
under commercial production systems in the 
respective locations (Nebraska and Louisi-
ana).

Heifers that remained in Nebraska were 
assigned to three pens and fed a ration con-
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taining primarily corn silage and alfalfa hay-
lage for about 140 days.  Heifers were moved 
from the pens to pastures about May 1 each 
year and exposed to MARCIII bulls each year 
beginning about May 20.  The heifers were 
maintained on predominantly cool-season 
smooth brome grass pastures from mid-May 
through mid-June and later from mid-Sep-
tember through October.  In mid-June to mid-
September they grazed warm season mix-
tures of big blue stem, Indian grass, switch 
grass, sideoats gramma, and sand love grass.  
Calves were born from mid-February through 
early May and weaned in late September in 
2003 and early September in 2004 due to 
drought.  All calves were dehorned and male 
calves castrated shortly after birth.

Heifers shipped to Louisiana were as-
signed to a dormant Bermudagrass pasture 
with about 5 lb/h/d of a corn based concen-
trate ration and ad libitum access to bermu-
dagrass hay. Heifers were transferred to rye-
grass pastures about December 1 each year 
with ad libitum access to Bermudagrass hay.  
Heifers were exposed to MARCIII bulls each 
year for 75 days beginning April 15.  Dur-
ing the breeding season heifers continued to 
graze ryegrass pastures mixed with white and 
Persian clovers.  Heifers grazed Bermudag-
rass pastures from mid-May through October 
when they were palpated for pregnancy.  Dur-
ing fall and winter months heifers were main-
tained on bermudagrass pastures with access 
to good quality bermudagrass hay.  As heifers 
calved, they were transferred to ryegrass pas-
tures mixed with white and Persian clovers.  
Calves were born from January 15 through 
late April, identifi ed at birth, dehorned if 
necessary and male calves castrated.  Calves 
were weaned in early October each year at an 
average age of 216 days.

At both locations heifers were observed 
twice daily for signs of estrus activity depict-
ing puberty.  Deviated bulls with chin-ball 
markers were also used to assist in detecting 
estrus.  Ages and weights at observed puberty 
were recorded.

The following data were analyzed for 
this paper: postweaning average daily gain, 
percent attaining puberty, age and weight 

at observed puberty, percent weaning rate, 
percent unassisted births, calf birth weight, 
and calf adjusted 205-d weight.  Codes for 
observed puberty and weaning rate were 1 
for reached puberty and for calving, 0 for no 
observed puberty and for no calf weaned.  
Codes for percent unassisted births were 1 for 
no assistance and 0 for assistance. Weaning 
weights were adjusted to 205 days by (((ac-
tual weaning weight - birth weight)/weaning 
age) x 205) + birth weight.

Data were analyzed by least squares pro-
cedures using a model that included a random 
effect for sire of female nested within breed 
of sire and fi xed effects for the females sire 
breed, dam breed, location, year of birth, sex 
of calf, sire breed x dam breed, sire breed x 
location and other two-way interactions, if 
signifi cant.

Results and Discussion

Least squares means and the mean LSD 
0.05 for sire breed and sire breed x location 
comparisons are shown in Table 1 for puber-
ty, reproduction and calf weight traits.  Sire 
breed differences were found for postwean-
ing ADG, calf birth weight and 205-d wean-
ing weight.  Sire breed x location differences 
were signifi cant for percent unassisted births 
and calf 205-d weight. Even though aver-
age daily gains were lower in Louisiana than 
in Nebraska, observed age at puberty was 
signifi cantly lower in Louisiana than in Ne-
braska.  Mean adjusted weight at puberty was 
84 lb lighter in Louisiana than in Nebraska, 
and this difference was reasonably consistent 
across sire breeds.

Females maintained in Nebraska had a 
signifi cantly higher weaning rate at two years 
of age than cows transferred to Louisiana 
(77 vs 67%). Brangus-, Beefmaster-, and 
Bonsmara-sired cows in Louisiana required 
less calving assistance than similar cows in 
Nebraska.  Percent unassisted calvings were 
similar in both locations for Romosinuana-
sired females.

Calf birth weights from Beefmaster-, 
Bonsmara- and Brangus-sired females were 
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5 lb heavier in Nebraska than in Louisiana, 
although calves from Romosinuana-sired 
females were more similar across locations.  
Adjusted 205-d weaning weights were 90, 
80, 52, and 43 lb heavier in Nebraska than in 
Louisiana for calves from Brangus-, Beef-
master-, Bonsmara-, and Romosinuana-sired 
females, respectively.  This difference sug-
gests that Nebraska was a better environment 
for factors affecting calf growth than Louisi-
ana for the two years of this study (2003 and 
2004).

Since these data represent only the fi rst 
exposures and calves of cows calving at two 
years of age in Louisiana and in Nebraska, 
additional data are required to determine 
which of these breed types may be more 
valuable for commercial production in either 
location.  Plans are for these cows to remain 
in the study until they are 7 and 8 years of 
age.  In addition, carcass data are being col-
lected and will be used to complement the 
reproductive and calf weaning weight data 
for cows three through 7 years of age.

 

 
Table 1. Female breed of sire and location x breed of sire least squares means for 
postweaning growth, puberty, and maternal traits. 

Female  PW       %         Age      Wt.      %            %          Calf   Calf
breed  ADG 2       Obs.        at          at        Wng.     Unassist.        birth  205-d 
of sire1    lb      pub.         pub.       pub.    rate        births             wt., lb   wt., lb

BR – LA 1.25      73.2        319       666      73.2    100.0          74    398
BR – NE 1.86      86.0        333       758      82.8      81.7          80    488
Mean  1.55      79.6        326       712      78.0      90.9          77    443

BM-LA 1.24      50.8        320       672       69.2    100.0          74    416
BM-NE 1.92      92.1        340       785       85.2            81.1          78             496
Mean  1.58      71.5        330       728       77.2            90.9          76             456

BO-LA 1.19      63.6        319       641       70.3            96.8          72             409
BO-NE 1.81      86.6        345       754       72.0            59.5          78             461
Mean  1.50      75.1        332       697       71.1            78.2          75             435

RO-LA 1.04      63.5        314       595       67.7            88.6          71             377
RO-NE 1.62      86.9        352       716       79.4            87.4          72             420
Mean  1.33      75.2        333       657       73.5            88.0          71             398

Sire brd LSD 
P0.05  0.035        9.4          11         24       12.9      10.8            3.1         17.8

Sire breed x 
Location 
LSD P0,05 0.054     14.3           20         40       16.9            15.2   4.4         26.0

1 BR = Brangus, BM = Beefmaster, BO = Bonsmara, RO = Romosinuana.
2 PW ADG = postweaning average daily gain, % Obs. pub. = percent observed reaching 
puberty, Age at pub. = age at puberty in days, Wt at pub. = weight at puberty in lb, % Wng. 
rate = percent weaning rate, % Unassist. bths. = percent unassisted births, Calf birth wt. = 
calf birth weight in lb, Calf 205-d wt = calf weaning weight adjusted to 205 days, lb. 
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Sire Breed and Individual Sire Within Sire Breed 
Infl uences on Daughter Calving Rate
Jose Guerra, Former PhD Graduate Student; D. E. Franke, School 
of Animal Sciences; and D. C. Blouin, Department of Experimental 
Statistics

Findings

• Average calving rates of daughters from 
30 Angus, 61 Brahman, 33 Charolais, 
and 33 Hereford sires were 79, 78, 80, 
and 76% and not statistically different 
from each other.

• Variation among sires within a breed for 
daughter calving rate was much greater 
than among sire breeds.

• Information should be developed to 
identify heifer families that are more 
fertile than to select replacement heifers 
based on postweaning performance.

Introduction

Reproduction is considered to be the 
most important trait in beef cattle production. 
Calving rate is often thought of as an “all or 
none” trait because a cow calves in a given 
calving season or she doesn’t.  Heritability is 
a genetic parameter that indicates the relative 
amount of genetic variation in a population, 
or large group, for a particular production 
trait.  For example, the heritability of yearling 
weight in cattle is about 45% whereas the 
estimate of heritability for calving rate is less 
than 20%.  For breed associations to report 
sire Expected Progeny Differences (EPD) for 
daughter calving rate, purebred breeders must 
report reproductive data on all cows in the 
herd each year.  This means they would sub-
mit a list of all their cows and indicate wheth-
er they calved or didn’t calve.  If they calved, 
they would need to indicate if the calf sur-
vived to weaning in order to obtain an EPD 
for calf survival.  Reporting all data on all 
breeding age females is often called “whole 
herd reporting.”  Consequently, because most 
producers do not report whole herd data, it 
has been diffi cult for breed associations to 

collect the appropriate data to compute and 
publish sire EPD for daughter calving rate.

The purpose of this study was to compute 
estimates of heritability for calving rate in a 
long-term rotational crossbreeding study and 
to predict sire EPD for daughter calving rate.

Experimental Procedures

A total of 4,808 calving rate records 
were recorded for cows and calves in a large 
rotational crossbreeding study (1970 through 
1995).  This study took place at the Ben Hur 
Plantation Farm in Baton Rouge, now known 
as the Central Station.  The Central Station is 
about 3 miles south of the LSU campus and 
is adjacent to the Mississippi River.  A total 
of 1,458 cows sired by 30 Angus, 61 Brah-
man, 33 Charolais, and 33 Hereford bulls had 
calving rate data.

Most bulls used in the study were pur-
chased from Louisiana purebred producers on 
the basis of relative growth and size and on 
fertility of their dams.  All bulls had to pass a 
breeding soundness exam (BSE) before being 
used.  Individual bulls were placed with a 
breeding herd of about 25 cows.  One-third of 
each cow herd was straightbred cows of the 
breed of sire; the remainder was crossbred 
cows.  The breeding season started each year 
on April 15 and lasted for 75 days.  Calves 
were born the next year between January 15 
and April 15.  Bulls were used only two years 
in order to sample as many bulls as possible 
in the breed. Cows were scored a “1” if they 
calved and a “0” if they did not calve in a 
given calving season.  Throughout the study, 
cows that failed to calve in two consecutive 
calving seasons were culled.  A linear mixed 
sire threshold model was used to estimate 
heritability for calving rate. Sire EPD were 
predicted within breed of sire.
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Results and Discussion

The overall calving rate for 4,808 calv-
ing records was 78%.  Small differences in 
daughter calving rate due to cow sire breed 
were found, but none were statistically dif-
ferent from each other.  Average calving rate 
ranged from 76% for 280 daughters sired by 
Hereford bulls to 80% for 324 daughters sired 
by Charolais bulls.  Brahman bulls sired 450 
daughters that had a 78% calving rate and 
Angus bulls sired 313 daughters with a 79% 
calving rate.

Greater differences were found among 
sires within a breed for daughter calving rate 
than among breeds.  For Angus sires that 
produced at least 5 daughters with 15 or more 
total calving records, calving rate ranged 
from a low of 60% for one sire (15 daughters 
and 44 calving records) to a high of 97% for 
another sire with 8 daughters and 31 total 
calving records.  The high Brahman sire pro-
duced 7 daughters with 23 records for a 96% 
calving rate compared to the low Brahman 
sire with 8 daughters and a 64% calving rate 
from 31 records.  The low Charolais sire had 
15 daughters with an overall calving rate of 
65% on 49 records whereas the high Charo-
lais sire had 7 daughters with a 100% calving 
rate on 23 records.  For Hereford bulls, the 
high sire produced 7 daughters with a cu-
mulative calving rate of 96% on 28 calving 
records whereas the low Hereford bull had 13 
daughters with a calving rate of 58% on 38 
opportunities. These data clearly show varia-
tion among sires within each breed of sire for 
daughter calving rate.

The best measure of genetic infl uence 
on a production trait is a genetic parameter 
called heritability.  Heritability is a ratio of 
the additive genetic variance for a trait to the 
phenotypic variance.  The estimate of herita-
bility for calving rate in this study was 15%.  
This means of the total amount of variation 
in calving rate among these cows, only 15% 
was due to additive genetic effects.  This 
estimate is considered to be relatively low.  
The remainder of variation (85%) was due to 
environmental effects and to hybrid vigor.

Sire EPD for daughter calving rate in this 
study were computed within breed of sire. 

Generally, the difference between the aver-
age calving rate of daughters of a specifi c sire 
and the average calving rate of daughters of 
all sires within that breed of sire is weighted 
by the heritability of calving rate, the number 
of daughters of the sire, and the number of 
records.  A sire EPD will be positive if his 
daughter’s average calving rate is greater than 
the average calving rate of all daughters with-
in that sire breed, or negative if his daughter’s 
calving rate is less than the overall average.  
Average sire EPD within each sire breed were 
not different from zero because sire EPD are 
computed as a deviation from the mean.

The ranges of sire EPD within breed of 
sire were similar for Angus, Brahman, Charo-
lais and Hereford bulls, ranging from -11.3% 
for an Angus sire to +12.2% for a Charolais 
sire. Generally, daughters of a sire with an 
EPD for calving rate of +10% and an accu-
racy above 0.70 would be expected to have 
a 14% higher calving rate than daughters of 
a sire with a -4.0% EPD for calving rate and 
a 0.75 accuracy.  Differences between sires 
for daughter calving rate are less clear when 
accuracies are low. Accuracies for sire EPD 
for daughter calving rate are based on the 
number of daughters a sire has in production, 
the number of records of the daughters, and 
the heritability of calving rate. A sire with 5 
daughters in production with 15 total calving 
rate records would have an accuracy of about 
0.50, whereas a sire with 20 daughters in pro-
duction and 74 total calving records would 
have an EPD with an accuracy of about 0.80.  
Thus, a relatively large number of daughters 
and records are necessary for high accuracies 
for calving rate EPDs.

It is reasonable to assume that a sire used 
in natural service for two years will not leave 
as many daughters in production as a sire that 
is used artifi cially throughout the U.S.  It is 
not unusual for a popular sire in a breed to 
have 2,000 or more progeny scattered across 
many herds. Sires with more daughters in 
production will have higher accuracies than 
sires with a limited number of daughters in 
production.

 Breed associations have known for a 
long time that reproduction is an important 
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trait. Attempts by breed associations to get 
breeders to report whole-herd data have not 
been successful.  A few breeds require that 
breeders report whole-herd data in order to 
get calves registered.  They have an opportu-
nity to report sire EPD for daughter calving 
rate.  In addition to calving rate, there is an 
opportunity to obtain sire EPDs for daughter 
age at fi rst calf, which would likely benefi t 
many herds.

Summary

Sire EPD for daughter calving rate is 
within reach of most breed associations.  The 
basic requirement is for breeders to report 
whole-herd data, rather than just calf birth 
and weaning records.  With data submitted 
by breeders to breed associations over a few 
years, sire EPD for daughter calving rate or 
age a fi rst calf can be a reality.
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Variation of Brahman Sires for Purebred Steer 
Growth, Carcass, and Tenderness Traits
T. Smith, University of Louisiana at Monroe and D. E. Franke, 
School of Animal Sciences.

Findings

• Signifi cant differences were found 
among Brahman sires for steer progeny 
feedlot growth rate, carcass traits, and 
shear force.

• Heritability estimates for carcass and 
shear force traits were similar to those 
found for other breeds of cattle.

• Ranges of Brahman sire EPDs for 
progeny feedlot daily gain, selected 
carcass traits and for shear force were 
generally similar to EPDs published for 
sires in other breeds.

Introduction

The Brahman is the most common tropi-
cally adapted breed utilized in the U.S.  Many 
commercial cow-calf producers in the South-
ern Region use Brahman crossbred cows 
in their herds because of their reproductive 
and maternal advantages.  However, several 
researchers have reported that meat from 
Brahman cattle is less tender than meat from 
non-Brahman cattle.  Others have reported 
that tenderness of meat decreased as the 
percentage of Brahman inheritance increased.  
Additionally, others have reported that Brah-
man steers had less marbling when fi nished 
in the feedlot non-Brahman steers, resulting 
in lower carcass quality grades.

With emphasis being placed on carcass 
and tenderness traits in the beef cattle in-
dustry today, it is necessary to obtain infor-
mation on genetic variation for carcass and 
tenderness traits in Brahman cattle in order 
to know how to improve these traits in Brah-
mans.  The objective of this research was to 
test for sire differences, estimate heritability 
and genetic correlations, and predict EPDs 
for Brahman sires for feedlot growth as well 

as carcass and tenderness traits in Brahman 
steers purchased from Brahman breeders in 
Louisiana over a fi ve-year period.

Materials and Methods

Paternal half-sib Brahman male calves 
(n = 430) sired by 68 Brahman bulls were 
purchased from 17 purebred Brahman breed-
ers in Louisiana from 1996 through 2000.  
Calves were spring born, weaned in the fall, 
and transported from breeder’s farms to the 
LSU Agricultural Center in Baton Rouge fol-
lowing weaning.  Owners of these Brahman 
herds indicated their sires were selected on 
the basis of some combination of weight at 
yearling age, muscle thickness, breed charac-
ter, paternal or individual show ring perfor-
mance, or pedigree. None of the producers 
considered carcass merit in sire selection.  
Most bull calves purchased were average or 
above for weaning weight in that herd-year 
group.

Calves were castrated, dehorned if nec-
essary, given routine vaccinations and de-
wormed within two weeks of arrival.  Each 
calf was assigned an identifi cation number 
to be associated with his ancestral pedigree. 
Calves were backgrounded until placed 
on ryegrass around December 1 each year.  
Steers grazed ryegrass for an average of 
135 days over the fi ve-year period.  Fol-
lowing ryegrass, steers were shipped to a 
South Texas feedlot for feeding.  Steers were 
harvested from the feedlot when they reached 
an observed fat thickness of  approximately 
three- to fi ve-tenths inch and an acceptable 
slaughter weight.

Carcass data were collected 24 hr post-
mortem.  A primal rib from the right side of 
each carcass was purchased and returned to 
the Animal Science Department Meats Labo-
ratory where two steaks were cut, trimmed 
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of fat, vacuum packaged, and randomly as-
signed to a seven- or 14-day aging treatment.  
Steaks were frozen following aging.  When 
steaks from all steers fed in a given year were 
accumulated they were thawed and cooked to 
a medium doneness and measured for tender-
ness following procedures of the American 
Meat Science Association.

Animal model statistical procedures were 
used to compute heritability for each trait, 
genetic correlations among traits, and EPDs 
for each sire in the study.  Proc Mixed in SAS 
was used to test for differences among sires.

Results and Discussion

Average performance and heritability 
for feedlot growth rate, select carcass traits, 
and shear force are given in Table 1.  Steers 
gained 3.3 lb/d in the feedlot and had carcass 
weights acceptable to industry standards.  Fat 
thickness was within the desired range for 
harvest.  Loin muscle area averaged 1.8 sq in 
per hundred weight of carcass.  Yield grade 
averaged 2.3, which indicates that carcasses 
were high-yielding for red meat.  The cal-
pastatin enzyme level was similar to levels 
reported in other breeds of cattle at slaughter.  
Average shear force after steaks were aged 
for 7 days was above 8.5 lb, the generally 
accepted shear force for consumer acceptable 
steaks for tenderness.  Average shear force of 
steaks were aged for 14 days was 8.5 lb.

Heritability is defi ned as the propor-
tion of additive genetic variance present in a 
trait relative to the observed, or phenotypic, 
variation for that trait.  Levels of heritability 
for feedlot growth, select carcass traits, and 
for shear force are generally similar to those 
estimates found in European and English 
breeds and in Brahman crossbreds.  This is 
important because some statements have 
been made suggesting that there is very little 
or no genetic variation for shear force and 
marbling in Brahman cattle.  The heritability 

estimates for shear force in these Brahman 
steers are as high as heritability estimates for 
milk yield in dairy cattle, egg production in 
poultry, and weaning weight in other breeds 
of cattle.  Therefore, the genetic variation is 
large enough for producers to select for ge-
netic change in shear force or tenderness and 
be successful.

The problem with a trait like shear force 
is that one has to slaughter the animals to 
obtain the data.  This is why Progeny Testing 
is recommended as a selection tool for these 
type traits. Progeny Testing requires a longer 
time to get information on differences among 
sires than for a trait that can be measured 
directly on sires, such as weight.

Sire EPD ranges for Brahman sires for 
select traits are given in Table 2.  Sire EPDs 
were predicted for all the Brahman sires that 
sired the steers involved in this study.  EPDs 
are measures of the additive genetic effects 
of sires for specifi c traits and are computed 
as deviations from the group mean.  Thus, 
about half the EPDs have negative values and 
the remaining EPDs are positive.  EPDs are 
a function of the average phenotypic values 
progeny of a sire deviated from the group 
average and weighted by the heritability of 
the trait.  Accuracy values are the associa-
tion between the predicted EPDs and actual 
EPDs, which we never know.

Ranges of EPDs in Table 2 for a given 
trait are similar to most ranges of EPDs for 
the same traits in other breeds.  Angus-sired 
EPDs, for example, have a slightly greater 
range for marbling score then found in these 
Brahman steers.  The fi nding that Brahman-
sired EPDs for feedlot growth, select carcass 
traits, and for measures of tenderness, are 
generally similar to those in other breeds is 
important.  These ranges suggest that genetic 
variation for these traits in Brahman cattle is 
similar to that in other breeds.
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Table 1. Number of records, mean performance, and heritability estimates for 
feedlot daily gain, selected carcass traits, and shear force in Brahman steers.

Trait   n Mean SD Heritability

Feedlot ADG, lb/d 430 3.28 0.51 0.33  0.14

Hot carcass weight, lb 430 742  81 0.57  0.15

Fat thickness, in 430 0.34 0.16 0.36  0.17

Loin muscle area, sq in 430 13.3 1.35 0.50  0.16

Marbling score1 430 390.3 61.7 0.37  0.16

Yield grade 430 2.34 0.68 0.46  0.16

Calpastatin2 355 4.51 1.22 0.45  0.17

7 day shear force, lb 430 10.1  2.7 0.29  0.14

14 day shear force, lb 430   8.5  1.9 0.20  0.11

1 Marbling score codes were 300 to 399 for slight, 400 to 499 for small, etc. marbling. 
2 Calpastatin is an enzyme involved in the tenderization process. Higher levels of 
calpastatin are associated with tougher meat whereas lower levels of calpastatin are 
associated with more tender meat.

Table 2. Brahman sire EPD ranges and accuracies for select carcass 
and shear force traits.

Trait Minimum Maximum

Feedlot ADG, lb - 0.15 (0.53) + 0.26 (0.66)

Hot carcass weight, lb - 42.8 (0.63) + 38.8 (0.77)

Fat thickness, in - 0.05 (0.67) + 0.06 (0.39)

Loin muscle area, sq in - 0.51 (0.68) + 1.06 (0.74)

Shear force 7, lb - 0.79 (0.49) + 0.98 (0.67)

Shear force 14, lb - 0.36 (0.54) + 0.72 (0.68)
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Animal Performance and Economic Implications 
with Feeding Cull Beef Cows
 Sid DeRouen, Hill Farm Research Station; Dave Sanson, Dean Lee and 
Rosepine Research Stations; and Dave Foster, Market News Director 
LDAF

Findings

• Health status of cows with unknown 
backgrounds purchased from an auction 
barn should be considered and closely 
monitored.

• Cow-calf producers may consider 
delaying the marketing of cows if culled 
in the fall after weaning, particularly if 
cows are thin and healthy, in order to 
capitalize on seasonal price fl uctuations.

• Feeding thin cull cows to increase body 
condition to an optimal level (score of 
6) for marketing should increase their 
value.

Introduction

Sales of cull beef cows represent 15 to 
30% of the gross revenue of cow-calf enter-
prises. Marketing of cull cows is often over-
looked even though a signifi cant proportion 
of total income is generated from the sale of 
these animals.  The cull cow market fl uctu-
ates within a year and generally follows a 
seasonal pattern with high spring prices and 
low fall prices.  Value is also affected by cow 
grade; increased body condition generally 
increases price.

Composted broiler litter (BL) is an eco-
nomical, protein-rich, byproduct feed that 
is readily available in the southeastern U.S.  
Currently, there is an interim rule that bans 
the use of poultry litter as a feed ingredi-
ent for ruminant animals.  This study was 
conducted prior to this ruling, so feeding of 
broiler litter to cattle is currently not recom-
mended; however, information gained from 
this study will still be useful.  An energy 
supplement is usually added to broiler lit-
ter diets to provide the desired level of gain.  
Corn is most commonly used but soybean 

hulls are another energy feed source that is 
usually lower in cost than corn.

Several studies have reported feeding 
thin cull cows on relatively high-concentrate 
diets for short durations.  Studies are limited 
that evaluated cull cows consuming various 
byproduct diets over longer feeding periods.  
Therefore, the objectives of this study were to 
evaluate performance and economic implica-
tions of feeding different broiler litter-based 
diets to purchased cull beef cows.

Experimental Approach

This study was conducted over 3 con-
secutive years (2000-01 to 2002-03), with 
three separate trials.  Sixty-fi ve to 81 thin 
cows were purchased each October over a 
2 to 3 week period from area livestock auc-
tion barns and transported to the Hill Farm 
Research Station.  Only cows that were 
classifi ed as 10-year-olds or younger were 
purchased.

Cows were processed at time of arrival at 
the station.  Cows were individually identi-
fi ed with an ear tag, vaccinated, dewormed, 
and administrated a low dosage of an anti-
biotic.  After processing, cows were offered 
bermudagrass hay free-choice and were sup-
plemented daily with 2 to 3 pounds of equal 
amounts of ground corn and soybean hulls 
(soyhulls) for 5 days.  Over the next 9 days, 
the cows were acclimated to a BL-corn-soy-
hulls diet along with hay being provided free-
choice.  During processing and the 2-week 
adjustment period, cows were observed daily 
for health status, and cows that exhibited any 
health problems were omitted from the study.  
One to four cows per year were deleted from 
the study due to mortality or health problems 
observed at processing or during the adjust-
ment period.
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Purchase price ($/pound) and purchase 
cost ($/head) were recorded for each cow.  
Purchasing and processing charges for buyer 
fees, hauling, medicine, and feed and hay 
consumed during the adjustment period were 
tracked and assessed on a per cow basis.  The 
sum of these purchasing, processing, and 
adjustment period charges were the start-up 
costs ($/head).

Cows were weighed over two consecu-
tive days, and the mean was used for initial 
body weight to begin the trial.  Cows were 
allocated by body weight, body condition 
score (BCS), and breed type to eight 2-acre 
paddocks (dormant bermudagrass paddocks) 
with two replicates for each of four BL diet 
treatments (TRT).  The TRT were: 80% BL 
and 20% corn (80BL-20C); 80% BL and 
20% soyhulls (80BL-20S); 70% BL and 30% 
corn (70BL-30C); and 70% BL and 30% 
soyhulls (70BL-30S).  In addition to the cows 
having access to the BL diets and free-choice 
hay, they were also provided clean water and 
minerals.  Lengths of feeding trials were 113, 
100, and 99 days for trials 1, 2, and 3, respec-
tively, with initiation occurring in mid- or 
late-November and ending in early or mid-
March.

Diet consumption was tracked on a per- 
paddock basis.  Amount of hay delivered to 
each paddock was also recorded.  Amount of 
hay wastage was factored as 25% of delivery 
amount.  Hay costs were determined based 
on the amount delivered.  Actual feed (as is) 
costs were used to calculate diet costs.  Costs 
($/ton) of BL were $9.50, $16.93, and $13.00 
for trials 1, 2, and 3, respectively.  Costs ($/
ton) of ground corn were $130.40, $129.53, 
and $143.72 for trials 1, 2, and 3, respec-
tively.  Costs ($/ton) of soyhulls were $95.00, 
$92.85, and $115.00 for trials 1, 2, and 3, re-
spectively.  Hay cost remained constant over 
the three trials and was $50 per ton.

At the end of each trial, cows were as-
signed a BCS and weighed on two consecu-
tive days with the mean used for fi nal body 
weight.  After the termination of the trial, 
cows were transported to a local livestock 

auction barn and sold individually.  Final sale 
price, fi nal net sale value, and income gener-
ated were determined.  Final net sale value 
was calculated as the gross fi nal sale value 
less auction barn sale commission and other 
auction barn deductions including hauling.  
Income generated is the fi nal net sale value 
less start-up and diet costs.  Interest on pur-
chase of cows or feedstuff, death losses, and 
labor costs were not included for estimating 
income.

Results and Discussion

Feeding of Composted Broiler Litter to 
Cattle

On January 26, 2004, responding to 
the fi rst bovine spongiform encephalopa-
thy (BSE) case in the U.S. that occurred in 
December 2003, the Food and Drug Ad-
ministration announced an interim rule that 
included a ban on the use of poultry litter as 
a feed ingredient for ruminant animals.  This 
study was conducted prior to this ruling, so 
any feeding of broiler litter to cattle is pres-
ently not recommended.  However, regard-
less of feed ingredients used, information 
ascertained from this study will be useful for 
consideration in managing and marketing of 
cull beef cows.

Health Status of Cull Cows
Six to 12 cows per trial were removed 

from the study during the course of the 
adjustment and feeding trial periods due 
to death or health problems (Table 1).  Six 
of the 14 cows that died were the result of 
respiratory infections.  One cow died due to 
a uterine prolapse and two other cows died 
due to complications from uterine infections.  
The remaining fi ve cows died from unknown 
causes.  Percent mortality of cows over the 
three trials ranged from 3.2 to 9.8%.  Cows 
classifi ed as chronically ill were removed 
from the study upon diagnosis.  The distri-
bution of death losses and morbidity were 
evenly distributed across TRT.  Percent of 
cows that died or were morbid across the tri-
als ranged from 9.6 to 16.0%.
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Broiler Litter Diet Intake, Hay Intake, and 
Diet Costs

The BL diet intake and hay intake were 
not infl uenced (P = 0.16) by TRT; however, 
diet intake for cows fed 70BL-30C and 
70BL-30S were numerically higher than for 
cows fed 80BL-20C and 80BL-20S diets.  
The overall diet cost was $59.41.  Diet costs 
varied (P < 0.005) among BL diets and were 
$14.10 less (P < 0.01) for cows fed 80BL-
20C than for cows fed 70BL-30C.  Likewise, 
diet costs tended to be $6.10 less (P < 0.10) 
for cows fed 80BL-20S than for cows fed 
70BL-30S.  These greater diet costs with 
30% corn and 30% soyhulls would be ex-
pected due to greater ingredient costs of corn 
and soyhulls and higher intake of these diets.  
The greater corn prices relative to soyhulls 
resulted in $5.97 less (P < 0.05) diet costs for 
cows fed BL diets with soyhulls than those 
fed BL diets with corn.

Live Animal Performance
Body weights, BCS, average daily gains, 

and BCS gains of cows by BL diet are sum-
marized in Table 2.  Weight gains and fi nal 
body weights did not differ among the BL di-
ets.  Initial BCS ranged from 4.04 to 4.10 by 
BL diet indicating that cows were relatively 
thin at the start of the trial.  The BCS gains 
were not different among BL diets.  The 
overall fi nal BCS mean was < 5.0, indicating 
that the optimal BCS of 6 for marketing cull 
cows was not achieved in this study.  In gen-
eral, live animal performance of the cows fed 
these BL-based diets was less than expected 
based on the nutrient composition of the 
diets and level of diet intake.  One factor that 
may have contributed to reduced live animal 
performance was the large variation observed 
in body weight and BCS gains of these cows 
whose background was unknown prior to 
purchasing.  The variation in performance of 

these cows may also be partially explained 
by individual variation of diet intake where it 
was observed that some cows consumed very 
little if any amount of the BL diets.  Even 
when removing cows from the study due to 
detectable health reasons, there were those 
cows that responded with minimal body 
weight and BCS gains without exhibiting ap-
parent health problems, whereas some cows 
responded with exceptional body weight and 
BCS gains, regardless of BL diet.

Purchase Price and Cost, Sale Price and 
Value, and Income Generated

Purchase price and cost, fi nal sale price 
and net sale value of cows sold at a lo-
cal auction barn and income generated are 
shown in Table 3.  Overall fi nal sale price 
($0.45/pound) was 25% greater than overall 
purchase price ($0.36/pound) refl ecting the 
seasonality of cull cow market prices (fall 
market value < spring market value).  There 
was a tendency for fi nal sale price to vary 
(P = 0.10) by TRT.  Those cows fed 80BL-
20C tended to receive greater (P < 0.10) 
prices than cows fed 70BL-30C.  In addition, 
cows fed 70BL-30S tended to have greater 
(P < 0.10) prices than cows fed 80BL-20S.   
There is no apparent explanation for these 
sale price differences especially when consid-
ering that fi nal BW and BCS of cows did not 
differ (Table 2).  Cows fed 80BL-20C gen-
erated $28.79 more (P < 0.05) income than 
cows fed 70BL-30C.  In addition, cows fed 
70BL-30S generated $36.70 more (P < 0.05) 
income than cows fed 80BL-20S.  The prin-
cipal factors resulting in greater income for 
80BL-20C and 70BL-30S diets were greater 
fi nal sale prices (P < 0.10) as well as lower 
diet cost (P < 0.05) for 80BL-20C treatment.

.
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Table 1. Number and percent of cull cows removed from the study due to 
health problems by trial.

        Mortality         Morbidity

Item1 No. % No.  %

Trial 1 4 5.0 8 11.0

Trial 2 8 9.8 4 4.9

Trial 3 2 3.2 4 6.4
1 Includes one to four cows per year that died or were morbid during the 
adjustment period.

Table 2. Body weight (BW) and body condition score (BCS) of cull cows by broiler litter 
diet treatment.

 Initial         Final  Initial  BCS  Final
Item1  BW, lb ADG, lb BW, lb BCS gain  BCS

80BL-20C 1012 0.90 1103 4.07 0.70 4.77

80BL-20S 1012 0.77 1093 4.04 0.47 4.51

70BL-30C 1010 1.05 1118 4.10 0.72 4.82

70BL-30S 1013 0.88 1101 4.09 0.60 4.69

SE 3.6 0.07 10.4 0.036 0.09 0.09

P value  0.88 0.13 0.25 0.57 0.27 0.61
1 80 BL-20C = 80% broiler litter - 20% corn; 80BL-20S = 80% broiler litter - 20% soyhulls; 70 
BL-30C = 70% broiler litter - 30% corn; 70 BL-30S = 70% broiler litter - 30% soyhulls. 

Table 3. Initial purchase price and cost, fi nal sale price and net sale value, and income 
generated from cull cows by broiler litter diet treatment.

 Initial Initial   Final net
 purchase  purchase Final sale sale value, Income,
Item1  price, $/lb  cost, $/head price, $/lb $/head2   $/head3

80BL-20C 0.36ab 342.38ab 0.46 464.16 36.16a 

80BL-20S 0.37a 349.13a 0.44 435.97   2.33b

70BL-30C 0.36ab 344.18ab 0.44 442.95   7.37b

70BL-30S 0.35b 336.07b 0.46 464.82 39.03a

SE 0.004     3.35 0.007     8.83   7.14

P value 0.07     0.13 0.10     0.15   0.01
1 80 BL-20C = 80% broiler litter - 20% corn; 80BL-20S = 80% broiler litter - 20% soyhulls; 70 
BL-30C = 70% broiler litter - 30% corn; 70 BL-30S = 70% broiler litter – 30% soyhulls.
2 Final net sale value = gross auction barn sale value minus commission and other auction barn 
deductions.
3 Income = fi nal net sale value minus start-up and diet costs.
a,b Different superscripts are different (P < 0.05) for treatments within columns.
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Preconditioning of Heifer Calves  
Dave Sanson, Dean Lee and Rosepine Research Stations; Dave Foster, 
Director of Market News LDAF; Gary Wicke, Southwest Area Beef 
Agent. 

Findings

• Value of calves decreased $4.64 per 
head.

• Calves lost 13 pounds during the 7-day 
weaning period.

• A negative price margin of $7.17 
associated with the preconditioning 
period resulted in a negative value of the 
calves at the end of the period compared 
to weaning.

Introduction

Preconditioning of beef calves is being 
touted as an important practice in the beef in-
dustry, and several studies have demonstrated 
that preconditioned calves are more profi t-
able in the feedlot.  Preconditioned calves 
have lower rates of mortality and morbidity, 
thus decreasing the feeders’ loss due to death, 
medication, and reduced weight gains.

Although there seems to be many dif-
ferent defi nitions of “preconditioning,” in 
general, the process of preconditioning 
involves vaccinating, weaning, bunk breaking 
and feeding for 30 to 50 days.  This process 
allows the calf to get over the stress of wean-
ing, increase immune status, learn to eat 
and drink from troughs and hopefully gain 
enough weight to pay for the cost involved.

Studies also indicate that many feeders 
are willing to pay more for preconditioned 
calves, although the amount varies from 
$2.00 to $5.00 per hundred pounds.  The 
question a cow-calf producer must answer is 
“will the added weight and increase in price 
enough to offset the cost of preconditioning”.

Often, a producer is shown an example 
where the increase in value is added to the 
price the calves would sell for on weaning 
day.  This type of example can be misleading 

because of the cyclic nature of the calf mar-
ket.  Most calves are weaned in the fall, and 
the calf market tends to decrease from Sep-
tember through December; thus the price of 
the calf decreases during the preconditioning 
period.  In addition, feeder calves typically 
have a negative price margin as they increase 
in weight, further decreasing the value of the 
calf when evaluated as $/cwt.

Experimental Procedures

Data reported in this article are a portion 
of the study at the Rosepine Research Station 
designed to evaluate the effects of different 
levels of growth on heifer development (See 
“Effects of Supplementation and Ryegrass 
Grazing on Heifer Development).  Heifers 
were weaned in mid-September in each of 
three years at an average age of 221 days.  
One-hundred-eight heifers were used each 
year.  Heifers were vaccinated against clos-
tridial bacteria at approximately 60 days of 
age, vaccinated against leptospirosis, vibrio-
sis, IBR-BVD, and clostridium approximate-
ly three weeks before weaning and boosters 
for leptospirosis, vibriosis, IBR-BVD was 
given at weaning

At weaning, calves were fed hay for fi ve 
days.  Subsequently, calves were placed on 
good-quality bermudagrass pastures.  On day 
seven post-weaning, calves were weighed 
and treated with IVOMEC Injectable.  On the 
following day, the calves were weighed again 
and sorted into twelve groups for feeding.  
Calves were fed medium-quality hay and one 
of four levels of supplement (Table 1) during 
the trial.

On days 48 and 49 post-weaning, calves 
were weighed and the average weigh used 
to determine weight gain during the precon-
ditioning period.  Price data were acquired 
from the Livestock and Grain Market News 
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Portal of the Livestock and Grain Market 
News Branch of the USDA Agriculture Mar-
keting Service.  The portal was queried for 
the weekly heifer price in 50 pound incre-
ments for the Louisiana market for the week 
that weight data were collected.

Two data sets were evaluated.  The fi rst 
data set includes heifers feed the four differ-
ent level of supplements.  The second data set 
includes only included the heifers on the high 
level of supplement.  This was done with the 
assumption that producers preconditioning 
calves would want the level of growth during 
this period to be higher than some of the sup-
plements in the heifers study was designed to 
provide.  Both data sets were analyzed using 
SAS.

Results and Discussion

Heifers lost 6 to 18 pounds during the 7-
day weaning period over the three year period 
with an average loss of 12 pounds (Table 2).  
This is understandable since newly weaned 
calves eat very little during the fi rst day or 
two after weaning.  Weaning the calves on a 
grain/hay diet might decrease the weight loss; 
however, use of concentrates during weaning 
can cause health problems associated with 
the erratic eating patterns of newly weaned 
calves.

Gains were positive during the 49-day 
preconditioning in each of the three years 
(Table 2).  Weight gains varied from 18 to 36 
pounds across the three years, with an aver-
age weight gain of 29 pounds.  This level of 
gain is lower than reported in many precondi-
tioning studies; however, producers should be 
aware that many of these studies are conduct-
ed with calves consuming mixed diets instead 
of a forage diet with supplements.  Although 
gains may be higher with these types of stud-
ies, costs of equipment and other expenses 
must be considered.  In addition, due to the 
small cowherds in the southeast, many pro-
ducers have limited options with regards to 
how they can feed weaned calves.

Price data at the time of weaning (Table 
2) refl ect the year to year variation that is 

observed in the calf market.  The price of the 
calves was lower at the end of the precon-
ditioning period in each of the three years 
compared to the price of the calves at wean-
ing.  The average decrease was $7.17 per 
hundredweight.  This decrease is a combina-
tion of the decreasing calf price during the 
fall and the negative price margin associated 
with increasing gains of calves.

Value of the calves at the end of the 
preconditioning period was less in two of the 
three years than at weaning (Table 2), and 
only increased by $0.22 per head in the year 
that the market value increased.  The average 
decrease in value was $4.64 per head over the 
three years.  When data were evaluated with 
an added premium of $5.00 per hundred-
weight, the value of the calves increased from 
weaning to the end of the preconditioning 
period by an average of $20.71 per head.  Al-
though with the premium, the precondition-
ing showed a positive increase in price, the 
costs of vaccines, feed, labor, risk, etc have 
not been accounted for.

Heifers fed at 1 percent of body weight 
did not gain at a higher rate than the average 
of all heifers (Table 3); thus, data from the 
analysis on only these heifers did not indicate 
an increase in profi tability when heifers were 
fed for a higher rate of growth.  One of the 
problems with a short feeding study is need 
for the animals to adapt to the diets.  Many 
scientists assume that it requires 14 to 28 
days for a ruminant animal to fully adapt to a 
new diet.  Performance will be lower during 
this adaptation phase. 

Cow/calf producers considering precon-
ditioning their calves at weaning need to look 
at all aspects of costs, including the negative 
price margin associated with the increase 
weight gain of calves and normal trends in 
the yearly market cycle.  As this data shows, 
it is diffi cult to overcome a negative price 
margin in a 50-day period.  Weight gain pre-
dictions should consider the negative effects 
weaning has on weight gain and that a period 
of time is required for calves to adapt to a 
new diet before effi cient gains are realized.
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Preconditioning of calves at weaning 
will improve the overall effi ciency of the 
beef industry; however, this improvement is 
often realized by a different segment of the 

industry than the segment incurring the costs.  
Additional research and data evaluation are 
needed to develop realistic estimates of costs 
of preconditioning.

 Table 1.  Composition of supplement fed to heifers.

Ingredient  Amount, %

Wheat middlings 39  

Ground corn  25

Rice bran  15

Cottonseed meal 10

Molasses  8.5

Limestone  1.5

Salt  1.0

 Table 2.  Performance and economic data of heifers fed for different levels of growth 
during a 49 day preconditioning period.

Item  Overall 2004 2005 2006 SE

Weight, lb     
 Wean  479 414 520 503 2
 7-days   466 395 514 490 2
 49-days  507 431 557 535 3
Weight gain, lb     
 7-day gain  -13 -19 -6 -13 1
 49-day gain 28 17 37 32 2
Price, $/cwt     
 Wean  113.25 120.63 108.99 110.07 .32
 49-days  106.08 115.82 101.09 101.28 .26
 Change  -7.17 -4.81 -7.90 -8.79 .30
Value, $/head     
 Wean  542.47 499.41 566.75 553.65 1.67
 Post wean  537.83 499.18 563.07 541.85 1.82
 Change  -4.64 0.22 -3.68 -11.80 1.15
Value with premium, $/heada     
 Post wean  563.18 520.73 590.92 568.60 1.95
 Change  20.71 21.33 24.17 14.95 1.57

aAssumes a $5.00/cwt premium for preconditioned calves.
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Table 3.  Performance and economic data of heifers supplemented with 1% of body weight 
during a 49 day preconditioning period.

Item  Overall 2004 2005 2006 SE

Weight, lb     
 Wean  478 413 520 503 4
 7-days   466 395 514 490 4
 49-days  507 431 556 535 5
Weight gain, lb     
 7-day gain -12 -18 -6 -13 1.3
 49-day gain 29 18 36 32 2.0
Price, $/cwt     
 Wean  113.25 120.64 109.03 110.07 .54
 49-days  106.08 115.84 101.11 101.28 .45
 Margin  -7.17 -4.80 -7.92 -8.79 .32
Value, $/head     
 Wean  541.34 498.24 566.96 553.65 2.92
 Post wean  537.83 499.27 562.17 541.85 3.21
 Change  -3.51 -1.03 -4.78 -11.80 1.80
Value with premium, $/heada     
 Post wean  563.18 520.82 589.97 568.60 3.45
 Change  21.84 22.58 23.02 14.95 1.89

aAssumes a $5.00/cwt premium for preconditioned calves
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The Effects of Pasture Stocking Rate and Method on 
Cow-Calf Production (Phase 2):  Cow Performance
W.E. Wyatt, Iberia Research Station; B.C. Venuto, USDA/ARS, El Reno; 
J. M. Gillespie, Department of Agricultural Economics and Agribusiness; 
and D.C. Blouin, Department of Experimental Statistics

 Findings
• Stocking rate had a greater effect on cow 

weights and body condition scores than 
did stocking method.

• Cow weights and body condition 
scores were greater for cows on the 
low stocking rate treatment compared 
to those on the medium stocking rate 
treatment but were similar among 
the medium and high stocking rate 
treatments.  

• Cow weights and body condition scores 
were very similar for continuous and 
rotational stocked pasture management 
systems, when compared at a moderate 
(medium) stocking rate.

Introduction

There is considerable interest among 
Louisiana cow-calf beef producers in short-
duration, rotational, or management-intensive 
grazing (MIG) systems as a way of improv-
ing production effi ciency.  However, no 
research has been conducted to evaluate the 
effectiveness of these systems in supporting 
a year-around, cow-calf system operating 
on fi xed acreage within the forage environ-
ments (bermudagrass, dallisgrass, bahiagrass, 
annual ryegrass, etc.) available to Louisiana 
beef producers.  Research in other states 
and within other forage environments has 
shown that the main advantage of a rotational 
scheme has been the ability to increase stock-
ing rates.  This has often been accomplished 
by placing additional animals on these 
pastures during periods of abundant forage 
growth and forcing a more uniform harvest 
of the forage by disallowing the animals to 
selectively graze.  Conversely, stocking rates 
are decreased (animals removed) during peri-
ods of limited forage growth.  This is called a 

“put-and-take” or variable stocking method.  
Unfortunately, most Louisiana cow-calf pro-
ducers haven’t the capability or inclination to 
utilize a variable stocking rate throughout the 
year.  Often the situation is that pasture acre-
age and the number of cows on that acreage 
is constant throughout the year.  It is impor-
tant that continuous- and rotational-grazing 
schemes be compared based upon the follow-
ing criteria:  1) for cow-calf production, 2) on 
a year-around basis, and 3) across an array 
of fi xed stocking rates.  Also, comparisons of 
continuous and rotational grazing schemes 
should be made at identical stocking rates.  

The fi rst phase of this research was 
completed in 2003.  This report will focus on 
the cow performance of second phase (2004-
2005) of the study.  

Experimental Approach

General design.  Sets of four 16-acre and 
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 
(grazed; eight paddocks) at either a low, 
medium, or high stocking rate (RL, RM, and 
RH) and continuously stocked (grazed) 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 stock-
ing rates were .5, .8, and 1.1 cows per acre 
(2, 1.25, and .9 acres per cow), respectively.  
Beyond the change in treatments between 
Phase 1 and 2 were some additional man-
agement changes.  Perhaps the most notable 
was an attempt to maintain a higher level of 
body condition of all the cows throughout 
the study.  This was accomplished in part, 
by adding a daily energy supplement to the 
drylot diet, i.e., in addition to hay or haylage.  
Also, calves were weaned from the cows in 
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August of 2004, rather than the conventional 
October weaning.  Excess forage throughout 
the season was harvested as either hay or 
haylage.  The latter change will presumably 
affect the economic analyses of the Phase 2 
data (not presented in this report).

Pasture and grazing management.  Dor-
mant warm season grass (bermudagrass, 
dallisgrass, etc.) pastures were overseeded 
(broadcast) with annual ryegrass (40 pounds 
per acre) in the fall of 2003 and 2004.  Pas-
tures annually received 155 lb/acre of nitro-
gen in three split applications (60, 60, and 
35 lb/acre in February, June, and December).  
Potassium and phosphorus soil amendments 
were applied (each 60 lb/acre) in June of each 
year.  Grazon P+D was applied annually in 
the spring (2 pints/acre) for horsenettle weed 
control.  Stocking rates were maintained 
throughout the two-year period.  Continuous 
stocked pastures.  Cows had access to the en-
tire pasture, except when forage available for 
grazing was determined to be lacking.  One-
eighth of each pasture was fenced to provide 
a confi ned drylot area for feeding hay and an 
energy supplement (either whole corn, corn 
gluten meal, or soybean hulls) during periods 
in which forage availability was insuffi cient 
(average compressed forage height of approx-
imately 2 inches).  Cows were given access 
to the entire pasture (inclusive of the drylot 
area) when forage accumulation was suffi -
cient for grazing (average compressed forage 
height of approximately 4 inches).  

Rotational stocked pastures.  Cows rota-
tionally grazed eight paddocks throughout the 
year.  Rotations were based upon the assess-
ment of forage available for grazing (i.e., the 
consideration of forage species, growth rate, 
maturity, and amount accumulated as affected 
by the season, temperature, rainfall frequency 
and amount, etc.) by experienced personnel.  
One paddock also served as a confi ned drylot 
area for feeding hay and an energy supple-
ment (either whole corn, corn gluten meal, 
or soybean hulls) during periods in which 
forage availability was insuffi cient (average 
compressed forage height of approximately 
2 inches).  Cows did not receive an energy 
supplement in Phase 1.  An energy supple-

ment was fed during drylot periods in Phase 
2 to avoid severe weight losses.  Cows were 
only confi ned to the drylot area when forage 
available for grazing was determined to be in-
suffi cient in all of the eight paddocks.  Graz-
ing was re-initiated when forage availability 
was suffi cient for grazing in any of the eight 
paddocks (average compressed forage height 
of approximately 4 inches).

Animal management.  Mature, spring-
calving, Brangus cows (either pregnant or 
with calf at side) were initially stocked onto 
treatment pastures in March 2004.  A 65-day 
breeding season was initiated in May of each 
year.  Herd bulls were rotated among treat-
ment pastures weekly during the fi rst 30 days 
of the breeding season and biweekly for the 
remainder of the season in 2004.  In 2005, 
bulls were randomly assigned a treatment 
pasture, in which they remained for the entire 
breeding season.  Calves were weaned and 
removed from treatment pastures in Au-
gust 2004 and in October 2005.  Cows were 
palpated for pregnancy in November of each 
year.  

Cow replacement management.  Open 
cows were removed from treatment pastures 
in January of each year and replaced with 3 
year-old cows that were pregnant with their 
second calf.  Cows failing to produce a live 
calf were removed in late-April of each year 
and replaced with 2 year-old cows with their 
fi rst calf at side.  

Data collection.  Cows were weighed 
and scored for body condition (9-point scale; 
1=extremely thin, 9=extremely obese) in 
January (pre-calving), April or May (pre-
breeding), July or August (post-breeding), 
and August or October (weaning) of each 
year.  Cows were also weighed and scored for 
body condition the subsequent January.  An-
nual (January to January) changes in weight 
and body condition score were calculated.  
Cows were rectally palpated for pregnancy in 
November of each year.  Calving dates were 
recorded.  Only cow records having complete 
annual performance data were included for 
statistical analyses.  
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Results and Discussion

Cows were confi ned to the drylot areas 
for an average of 36, 55, 67, and 86 days, 
respectively, for the RL, RM, RH, and CM 
treatments.  Net hay reserves (dry sun-cured 
or haylage; hay or haylage harvest minus 
that fed) averaged 4.1, .1, -2.1, and -1.4 
bales, respectively, for the RL, RM, RH, 
and CM treatments.  Mean initial and fi nal 
compressed forage heights and the number 
of days grazing per paddock were 6.1 in., 3.2 
in., and 7.4 days, respectively, for RL; 5.5 in., 
2.8, in. and 5.6 days, respectively, for RM; 
and 4.9 in., 2.6 in., and 3.5 days, respectively, 
for RH.  

Periodic cow weights are presented in 
Figure 1.  Pre-calving weights were similar, 
by design, among grazing treatments at the 
January 2003 weighing.  Typically, cows 
gained weight from pre-calving to pre-breed-
ing (3-4 month period in which pastures 
were predominantly annual ryegrass), were 
somewhat static (or lost weight) between pre-
breeding to weaning, and then gained weight 
from weaning to the subsequent pre-calving 
date.  Perhaps the most notable differences in 
terms of cow weights are the general heavier 
weights of cows on the RL treatment and the 
similar weights of cows on the RM and CM 
treatments.  Annual (January-to-January) 
changes in cow body weight and condition 
score are presented in Table 1.  Cow weight 
change (gain) did not differ among grazing 
treatments or years.  Similarly, change in 
body condition score did not differ among 
treatments, but tended to be greater (P < 0.10) 
in 2004 than in 2005.  

Annual mean cow weight (Table 1) 
tended to be affected by grazing treatment (P 
< 0.10) and was affected by year (P < 0.01).  
Annual mean cow weight was 91 lb greater 
(P < 0.05) for cows on the RL treatment com-
pared to those on the RM treatment.  Weights 
were similar between cows on the RM and 
CM treatments and on the RM and RH treat-
ments.  Cows were heavier (P < 0.01) in 2005 
than in 2004 and likely refl ects the impact of 
the earlier weaning date in 2004.  Pregnancy 
rates (palpation) tended (P < 0.10) to be af-
fected by grazing treatment and were affected 
(P < 0.05) by year.  Pregnancy rates tended (P 
< 0.10) to be greater for RL compared to RM, 
similar between RM and RH, and greater (P 
< 0.05) for CM compared to RM.

In summary, cow weight and body con-
dition score differences were less dramatic 
among grazing treatments in Phase 2 than 
was observed in Phase 1.  The lack of treat-
ment differences, in terms of annual weight 
and body condition score changes, refl ect the 
improved nutrition during drylot-confi nement 
periods (as compared to Phase 1) and the 
earlier weaning date in 2004.  However, the 
lower stocking rate did result in heavier cows 
(marginally higher condition scores) than the 
medium stocking rate.  Annual mean weights 
and body condition scores were similar 
among the RM, RH, and CM treatments and 
again refl ect the higher plain of nutrition fed 
during drylot periods.  Differences in preg-
nancy rates are diffi cult to explain and should 
be interpreted with caution.
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Table 1.  Annual cow weight and body condition score changes (pre-calving to subsequent 
pre-calving), overall mean cow weight and body condition score, and pregnancy rates 
(rectal palpation) as affected by grazing treatment and year.

       Annual Change            Mean                  Pregnancy
Effect n Weight, lb BCSdef Weight, lbab BCScf        rate, %ac

Treatmentsg       
  RL 25 154 0.6 1254 5.6 94.6
  RM 39 101 0.3 1163 5.2 78.0
  RH 54 32 -0.1 1150 5.1 79.5
  CM 38 127 0.6 1168 5.4 98.2
  Standard Error 45 0.3 14 0.1 4.0

Treatment contrasts        RL vs 
RM  53 0.4 91* .4† 16.6†
  RM vs RH  69 0.4 13 0.1 -1.5
  RM vs CM  -26 -0.3 -5 -0.2 20.2*
  Standard Error 63 0.4 20 0.1 5.5

Year       
  2004 78 157 0.8 1133 5.1 94.8
  2005 78 50 -0.1 1235 5.5 80.4
  Standard Error 46 0.2 11 0.1 2.9

†P < 0.10; *P < 0.05.
aTreatment effect (P < 0.10).
b,c,dYear effect (P < 0.01, P < 0.05, and P < 0.10, respectively).
eTreatment x year effect (P < 0.10).
fBody condition score on a 9-point scale (1 = emaciated; 9 = extremely obese).
gStocking method – stocking rate treatments:  rotational - low (RL), rotational - medium (RM), 
rotational – high (RH), and continuous – medium (CM).

 

Figure 1.  Periodic liveweights of cows managed under different grazing management 
(stocking method – stocking rate) treatments:  rotational - low (RL), rotational - 
medium (RM), rotational – high (RH), and continuous – medium (CM) over two grazing 

2004 

1050

1150

1250

1350

1450

Pre-
ca

lvin
g

Pre-
bre

ed
ing

Pos
t-b

ree
din

g

Wean
ing

Sub
se

qu
ent 

pre
-ca

lvin
g

Pre-
ca

lvin
g

Pre-
bre

ed
ing

Pos
t-b

ree
din

g

Wean
ing

Sub
se

qu
ent 

pre
-ca

lvin
g

W
ei

gh
t, 

lb
.

  RL   RM   RH   CM

2005 



LSU AgCenter Beef and Forage Report, Vol. 34, 2007  27

The Effects of Pasture Stocking Rate and 
Method on Cow-Calf Production (Phase 2):  
Calf Performance
E. Wyatt, B. C. Venuto, J. M. Gillespie, and D. C. Blouin, Iberia Research 
Station; USDA/ARS, El Reno; Department of Agricultural Economics and 
Agribusiness, and  Department of Experimental Statistics

 

Findings

• Calf birth weight, pre-weaning ADG, 
weaning weight, and adjusted 205-day 
weight were unaffected by stocking rate.

• Pasture weaning weight (cumulative 
weight divided by acreage, lb/acre) 
was dramatically affected by stocking 
rate.  Within the rotational treatments, 
increasing stocking rate from low to 
medium resulted in an additional 143 
lb. and an increase from medium to 
high resulted in an additional 160 lb. of 
weaning weight per acre.

• Stocking method (continuous vs 
rotational at the medium stocking rate) 
had no effect on calf birth weight, 
pre-weaning ADG, adjusted 205-day 
weight, and pasture weaning weight.  
These results are consistent with Phase 1 
fi ndings.

Introduction

Most Louisiana beef producers have a 
cow-calf system of production.  The principal 
environment in which these cow-calf systems 
must perform is forage based and pasture 
acreage is usually fi xed throughout the year.  
For grazing animals, optimum liveweight 
growth is achieved through a balanced con-
sumption of both forage quality and quantity.  
How close and how often a pasture is grazed 
affects both the amount and quality of the 
forage diet.  Unfortunately, quantity and qual-
ity of pasture forages tend to be negatively 
associated, i.e., typically as greater amounts 
of forage are allowed to accumulate on a pas-
ture the overall forage quality declines.  Both 
the frequency and height of defoliation are af-
fected by management in terms of 1) stocking 
rate (number of cow-calf pairs on a specifi c 

pasture acreage) and 2) the movement or ro-
tation of animals among two or more pastures 
over time.

What is desired, by most cow-calf pro-
ducers, is a grazing management system that 
increases the total calf crop weight at wean-
ing either by increased individual weaning 
weight and/or by increased number of calves 
weaned.  A grazing management system that 
would allow an increase in the number of 
cows maintained on a year-around basis and 
that does not decrease calf weaning weight 
would be ideal.

There is considerable interest among 
beef producers in short-duration, rotational, 
or management-intensive grazing (MIG) 
systems as a way of improving production 
effi ciency.  However, no research has been 
conducted to evaluate the effectiveness of 
these systems in supporting a year-around, 
cow-calf system operating on fi xed acreage 
within the forage environments (bermudag-
rass, dallisgrass, bahiagrass, annual ryegrass, 
etc.) available to Louisiana beef producers.  It 
is important that continuous- and rotational-
grazing schemes be compared based upon the 
following criteria:  1) for cow-calf produc-
tion, 2) on a year-around basis, and 3) across 
an array of fi xed stocking rates.  Also, com-
parisons of continuous and rotational grazing 
schemes should be made at identical stocking 
rates.  The second phase of a six-year study 
designed to evaluate pasture stocking meth-
ods and rates was begun in the spring of 2004 
and was completed in January 2005.  A com-
panion article reported on the cow perfor-
mance of this phase of the study.  This report 
will focus on the calf performance.

Experimental Approach

General design.  Sets of four 16-acre and 
four 10-acre pasture groups were used in 
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this study.  Within each set of four pastures, 
one of the following grazing treatments was 
assigned each pasture: rotational stocked 
(grazed; eight paddocks) at either a low, 
medium, or high stocking rate (RL, RM, and 
RH) and continuously stocked (grazed) 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 stock-
ing rates were .5, .8, and 1.1 cows per acre 
(2, 1.25, and .9 acres per cow), respectively.  
Pasture and grazing management have been 
reported in a companion article focusing on 
cow performance.

Animal management.  Mature, spring-
calving, Brangus cows (either pregnant or 
with calf at side) were stocked onto treat-
ment pastures in March 2004.  Calves were 
individually identifi ed and castrated at birth.  
Calves were weaned and removed from treat-
ment pastures in August 2004 and in October 
2005.  Calves were weighed at birth (Janu-
ary-April 15), in late April or early May, in 
July or early August, and at weaning (August 
in 2004 and October in 2005) of each year.  
Preweaning gains, adjusted 205-day weights, 
and pounds of calf weaned per acre were 
calculated.  Only calf records having com-
plete annual performance data (both cow and 
her calf at side) were included for statistical 
analyses.  The statistical analyses included an 
adjustment (covariate) for the age of dam at 
the time when a cow was initially placed on a 
treatment pasture.

Results and Discussion

With the exception of pasture weaning 
weight, year affected all calf traits with per-
formance being greater in 2005 than in 2004 
(Table 1).  This response is coincidental to 
heavier cow weights (P < 0.01; 1235 vs 1133 
lb.) and greater body condition scores (P < 
0.05; 5.5 vs 5.1) for 2005 compared to 2004.  
Reasons for these differences are reported in 
the companion paper.

Calf birth weight and preweaning ADG 
were similar for all grazing treatments (Table 
1).  Preweaning ADG did appear to decline 

in response to increases in stocking rate and 
was somewhat greater for CM compared to 
RM, but these differences were not statisti-
cally signifi cant.  Calves in the RH and CM 
treatments tended (P < 0.1) to be older (13 
days) than those on the RM treatment and 
refl ect differences in birth dates.  Weaning 
weights were similar for RL vs RM and for 
RM vs RH, i.e., stocking rate had no effect 
on weaning weight; but tended (P < 0.1) to be 
heavier for calves on the continuous- (CM) 
compared to the rotational-stocked treatment 
(RM) .  However, adjusted 205-day weight 
(adjusted for calf age, gender, and dam’s age 
at calving) did not differ among the grazing 
treatments, despite a 41 lb weight advantage 
for CM compared to RM (P = 0.16).

Pasture weaning weight (i.e., the total 
cumulative calf weights at weaning for a 
pasture divided by the pasture acreage) was 
affected (P < 0.01) by grazing treatment.  
Pasture weaning weights were affected by 
incremental increases in the stocking rate 
among the rotationally stocked treatments.  
Pasture weaning weight was 160 lb. heavier 
(P < 0.01) for RH compared to RM pastures 
and was 143 lb. heavier (P < 0.01) for RM 
compared to RL pastures.  Stocking method, 
when compared at the medium stocking rate, 
had no effect on pounds of calf weaned per 
acre between the RM and CM treatments 

Unlike the fi rst phase of this study, stock-
ing rate had little effect on calf growth perfor-
mance, save for the rather dramatic effect on 
pasture weaning weight.  Undoubtedly, man-
agement changes to minimize weight loss of 
cows across treatments played a role in this 
lack of response.  Cows were maintained in 
a body condition throughout the pre-weaning 
period that was suffi cient to ameliorate any 
effect of pasture grazing management upon 
calf performance.  The increased amounts 
of cumulative weaning weight per pasture 
acreage, in light of similar individual wean-
ing weights, are a direct consequence of the 
number of calves weaned per acre.

Stocking method, rotational vs continu-
ous at a medium stocking rate, also, generally 
had no effect on calf growth performance, ex-
cept for the 65 lb weaning weight (unadjusted 
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for calf age, gender, and dam age) advantage 
of the continous-stocked treatment.  In that 
this difference was not realized when wean-
ing weight was adjusted, we suggest that 
other factors (e.g., age at weaning) were hav-
ing a greater impact than stocking method.  
The lack of calf growth response to stocking 
method is consistent with Phase 1 fi ndings.

 It is important for the reader to realize 
that animal (cow and calf) growth perfor-
mances are only a part of the research “story” 
for this project.  In Phase 1, the effects of 
grazing management treatments were allowed 

to impact cow weight and body condition 
score in such a way as to affect calf perfor-
mance.  In this phase (Phase 2), it was impor-
tant to try and maintain the research herd in a 
better overall condition (fatter) for production 
reasons.  This means that merely viewing 
animal performance will not be suffi cient to 
understand the impact of these grazing strate-
gies.  Indeed, information on forage amounts 
and qualities and ultimately an economic 
comparison based upon inputs and outputs 
will be necessary.  The necessary data has 
been collected and will be reported in future 
publications.

 
Table 1.  Calf birth weights, pre-weaning growth rates, and weaning weights (individual and  
pasture) as affected by grazing treatment, calf gender, and year.

   Pre-   Adjusted  Pasture
  Birth weaning Age at Wean 205-day   weaning
  weight, ADG, weaning, weight,  weight,  weight, 
Effect n lbb lbb da lba lbb n lb/acrecd

Treatmentse        
  RL 25 82 2.07 181 463 563 4 278
  RM 39 77 1.94 184 436 532 4 420
  RH 54 79 1.89 198 451 523 4 581
  CM 38 79 2.13 197 502 573 4 449
  SE  3 0.07 4 17 16  14

Treatment contrasts        
  RL vs RM  5 0.13 -3 26 31  -143**
  RM vs RH  -2 0.05 -13† -15 10  -160**
  RM vs CM  -1 -0.19 -13† -65† -41  -28
  SE  4 0.1 6 24 22  20

Calf gender        
  male 84 82 2.07 186 472 566  
  female 72 76 1.89 194 454 529  
  SE  2 0.07 4 11 10  

Year        
  2004 78 76 1.94 163 395 531 8 421
  2005 78 82 2.08 217 531 564 8 442
  SE  2 0.05 4 12 11  10

**P < 0.01.  †P < 0.1.
a,bYear effect (P < 0.01 and P < 0.1, respectively).
cTreatment (P < 0.01).
dTotal cumulative calf weight at weaning for a pasture.
eStocking method – stocking rate treatments:  rotational - low (RL), rotational - medium (RM), 
rotational – high (RH), and continuous – medium (CM).
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Summary of Seed Propagated Bermudagrass 
Variety Performance Trials
W. D. Pitman, Hill Farm Research Station, and M. W. Alison, 
Macon Ridge Research Station

 

Findings

• Seed propagated common and giant 
bermudagrass provided less forage than 
Coastal bermudagrass in several trials in 
Louisiana and surrounding states.

• Common bermudagrass from 
commericial sources has proven to be 
as productive as several other available 
seed propagated bermudagrass varieties 
in trials in Louisiana.

• Many currently available seed 
propagated bermudagrass varieties 
are blends of common and giant 
bermudagrass.

Introduction

The most extensively planted grasses for 
permanent pastures throughout Louisiana are 
varieties of bermudagrass and bahiagrass.  
Due to the rather high input requirements 
for stand establishment of the vegetatively 
propagated hybrid bermudagrass varieties, 
considerable interest has developed during 
recent years in seed propagated bermudag-
rasses.  For several decades, seed has been 
commercially available for two bermudagrass 
varieties.  These are a rather vigorous un-
named variety sold as common bermudag-
rass, which often looks like a slightly smaller 
growth form of Coastal bermudagrass, and 
giant bermudagrass, which is an upright, tall 
growing variety.  Although there is no legal 
restriction on the genotype or growth form 
that can be marketed as common bermudag-
rass, most commercially available seed with 
this designation has been the vigorous-grow-
ing type produced under irrigation in an area 
of southern California and 

Arizona near Yuma.  This variety was 
evaluated in comparisons with Coastal begin-

ning in the late 1940s and has been exten-
sively planted as a pasture grass.  A seed 
propagated giant bermudagrass variety was 
marketed as NK-37 in the 1960s and a similar 
variety WS-300 was also available for a brief 
period.  These are apparently the sources of 
the giant bermudagrass now being marketed.  
The original seeded giant bermudagrass cul-
tivars failed commercially due largely to lack 
of stand persistence often associated with 
susceptibility to disease under humid condi-
tions.  Seed propagated cultivars of bermu-
dagrass for use as turf were fi rst developed 
in the 1980s.  These have primarily been 
selected for turf quality, disease resistance, 
cold tolerance, and seed production.  Avail-
ability of seed supplies of these varieties and 
demand for seed propagated bermudagrass 
for pasture planting has resulted in commer-
cial availability of a number of named variet-
ies which are being aggressively marketed.  
Some of these recent varieties are blends of 
common and giant bermudagrass seed.  Oth-
ers are blends of seed of turf varieties with 
common and/or giant bermudagrass.  The 
most recently available seed propagated ber-
mudagrass genotypes include some that were 
developed specifi cally for pastures.  With 
some of these, however, an emphasis on cold 
tolerance has resulted in varieties with advan-
tages over common bermudagrass primarily 
in colder climates than that of Louisiana.

Past Research

Common bermudagrass from irrigated 
fi elds in the Yuma, Arizona area has been 
the most widely available seed propagated 
bermudagrass variety for decades.  It has 
been widely compared to Coastal bermudag-
rass in fi eld plot studies with results shown in 
Table 1.  Coastal has consistently been more 
productive with yield of common ranging 
from 40% up to 81% of that of coastal in 



LSU AgCenter Beef and Forage Report, Vol. 34, 2007  31

individual evaluations.  The combination of 
deep soils and dry weather has been noted 
to particularly favor coastal as has the other 
extreme of wet, humid conditions which can 
result in disease problems with common.  
Giant bermudagrass was rather widely evalu-
ated in the 1960s and found to lack survival 
under the humid conditions of Louisiana and 
East Texas.  Limited evaluation of forage 
yield was accomplished due to short-term 
stand life of giant bermudagrass.  Yields from 
giant bermudagrass over multiple years were 
not greater than those from common bermu-
dagrass.

During the past two decades, a large 
number of named varieties of seed propa-
gated bermudagrass have been commercially 
available.  Some of these have been evaluated 
at locations in Louisiana and East Texas as 
shown in Table 2.  Although the average yield 
from multiple plots of an individual variety 
in some experiments exceeded the average 
yield of common bermudagrass, no consis-
tently superior variety was found and none 
was superior to common bermudagrass as 
indicated by statistical analysis of individual 
experiments.

Recent evaluation of 164 seed propagated 
lines of bermudagrass at Overton, Texas has 
led to identifi cation of superior lines with the 
best individuals producing 136% as much 
forage as common bermudagrass in 2002 and 
147% as much in 2003 (Evers, 2004).  Avail-
ability of seed from crosses of the superior 
lines is anticipated in the near future (Evers, 
personal communication, Dec. 4, 2006).  
Testing of these potentially superior lines at 
locations in Louisiana will be needed as they 
are made available.  Many seed propagated 
bermudagrass genotypes are self-incompati-
ble, cannot self-pollinate, requiring cross pol-
lination for seed set.  This results in genetic 
recombination and variation among progeny 
of heterozygous non-inbred parental lines.  
Such genetic and reproductive aspects of 
bermudagrass complicate and slow progress 
in development of improved genotypes.

Conclusion

Currently available information indicates 
that common bermudagrass from existing 
commercial seed fi elds in the Yuma, Arizona 
area is at least as productive as any other 
seed propagated bermudagrass evaluated in 
Louisiana.  This variety of common bermu-
dagrass is rather widely adapted and has been 
successfully used as a pasture plant.  It can 
be expected to produce only about two-thirds 
to three-fourths as much forage as well-
adapted hybrids and is susceptible to occa-
sional outbreaks of foliar disease under stress 
conditions.  It can be much more economi-
cal to establish than the hybrids or the more 
expensive seed propagated varieties, making 
common bermudagrass the variety of choice 
in certain situations.
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 Table 1.  Forage yields (pounds per acre) of Coastal bermudagrass and the seed 
propagated varieties common and giant bermudagrass under a range of environmental 
conditions in Louisiana and neighboring states.

     (% of
Location  Years Coastal Common Coastal) Giant

College Station, TX1 1946-1948   3,710   2,600 (70) 
Homer, LA2  1953-1960 10,725   7,391 (69) 
Mt. Pleasant, TX3 1953-1960   9,238   5,457 (59) 
Homer, LA4  1959-1963 11,904   8,795 (74) 
Mt. Pleasant, TX5 1960-1961 13,570 10,360 (76) 4,800
Overton, TX5  1966-1967   6,160   2,460 (40) 
Homer, LA6  1971-1977 14,335 10,416 (73) 
Poplarville, MS7 1991-1994 10,778   7,835 (73) 7,799
Winnsboro, LA 1993-1995 11,300   6,580 (58) 
Homer, LA8  1998-2000 13,240 10,000 (76) 
Winnsboro, LA 2001-2003 15,063 12,150 (81) 
1Holt et al., 1951; 2Eichhorn, 1970; 3Holt et al., 1961; 4Eichhorn, 1969; 5Holt and Lancaster, 

1968; 6Eichhorn et al., 1996; 7Hovermale and Cuomo, 1996; 8Eichhorn and Redfearn, 2001.

Table 2.  Forage yields (pounds per acre) of seeded bermudagrass varieties in Louisiana 
and East Texas.

 Winnsboro Rosepine Overton1 Overton1 Winnsboro Overton1

Variety 1993-1995 1995-1996 1997-1999 2000-2001 2001-2003 2002-2003

Common 6,580 7,930  9,399 12,150 9,091
Tierra Verde 6,620 7,165 5,341 10,033  
Giant  8,220  7,000  7,369
Cheyenne  7,720 4,159 11,180 12,727 8,404
Ranchero Frio  7,665 4,613 12,428 12,847 
Guymon  7,560    
Sahara  7,435    
Texas Tough   6,497 9,475  
Wrangler    7,147  7,545
1Evers, 2004.
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Journey Herbicide® for the Control of Crabgrass 
in Bermudagrass Pastures
D. E. Sanders, Bob R. Jones Idlewild Research Station

Findings

• Journey herbicide provided 
postemergence control of crabgrass 
similar to that of Plateau herbicide.

• Application timing did  effect the 
control of crabgrass and injury to the 
bermudagrass.

• Application rate did affect both 
control of crabgrass and injury to the 
bermudagrass.

Introduction

Crabgrass is a commonly occurring 
weedy grass in hybrid bermudagrass hay 
fi elds throughout the south.  The presence of 
crabgrass in dried hay reduces the value of 
the hay in many situations.  Plateau Herbi-
cide® (imazapic) was introduced in 2001 and 
was widely used for the control of crabgrass 
and other annual and perennial grasses in hy-
brid bermudagrass hay production.  In 2005 
Plateau Herbicide® sales were restricted to 
governmental agencies only, effectively re-
moving it from general use in hay and pasture 
weed control.  The manufacturer of Plateau 
Herbicide®, BASF Corporation, introduced 
Journey Herbicide® (imazapic + glyphosate) 
for use controlling grassy weeds in hybrid 
bermudagrass pasture and hay production.  A 
study was initiated to determine the effective-
ness of Journey Herbicide® in controlling 
crabgrass and in determining potential yield 
losses due to injury from the herbicide.

Experimental Approach

Three rates of Journey Herbicide®, one 
rate of Plateau Herbicide® and one rate of 
Roundup® were applied at three timings to 
a fi eld of Alicia bermudagrass previously 
found to be uniformly infested with crab-

grass.  Application timings were: dormant, 
early green-up and full green-up.  The experi-
mental design was a randomized complete 
block with three replications.  Plot size was 
400 ft.sq. with 3 ft. borders.  The herbicides 
were applied with a hydraulic-mounted ATV 
boom sprayer with a fi nished spray volume of 
15 gal/A.  Plots received 300 lb/A of 13-13-
13 fertilizer followed by 100 lb/A of ammo-
nium nitrate following the fi nal application.  
Plots were rated for crabgrass control and 
harvested 30 days following the fi nal applica-
tion.  Herbicide rates were: Journey® at 10, 
15 and 20 fl . oz/A; Plateau® at 8 fl . oz/A and 
Roundup® at 16 fl . oz/A.  All applications 
contained 0.05% v:v nonionic surfactant.  
Applications dates were: dormant = March 
19, early green-up = April 14 and full green-
up = May 10.  Plots were harvested on June 
9 with a John Deere forage harvester.  Sub-
samples were taken and percent dry matter, 
percent crude protein (% CP) and percent 
total digestible nutrients (% TDN) were 
determined at the Forage Lab at the Southeast 
Research Station.

Results and Discussion

Crabgrass control ranged from a low of 
56.7% to a high of 83.3% (Table 1).  Control 
ratings for crabgrass at the dormant and early 
green-up application timings across rates and 
herbicide treatments  were signifi cantly lower 
(P=.05) at the 10 fl . oz/A rate than control 
ratings at the full green-up application tim-
ing.  Yields were reduced across rates and 
herbicides at the early green-up application 
timing (Table 1).  No signifi cant differences 
were noted in percent crude protein (% CP) 
or percent total digestible nutrients (% TDN) 
(Table 2) with the exception of Journey at 
the 15 oz/A rate applied at full green-up 
compared to Journey at the same rate ap-
plied as a dormant treatment and Roundup 
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applied at the early green-up stage.  These 
differences while statistically signifi cant are 
minor.  Crabgrass control and bermudagrass 
injury (as refl ected in yield loss) was similar 
between Plateau® at the 8 fl . oz/A rate and 
Journey® containing the equivalent amount 
of imazapic (20 fl . oz/A rate).  However, 
yields were numerically reduced across all 
rates and timings compared to the untreated 
check and signifi cantly (P=.05) across rates at 

the early green-up application timing com-
pared to the untreated check (Table 1).  Her-
bicide injury was represented as an overall 
stunting of the bermudagrass as opposed to 
stand loss.

Journey Herbicide® when applied at full 
green-up of the hybrid bermudagrass pro-
vides good postemergence control of crab-
grass, but may cause reduced yields due to 
herbicide injury.

Table 1.  Crabgrass control and yield of Alicia bermudagrass, Clinton, La.

Treatment Timing  % Crabgrass Control Yield (lb./A dry)

Journey   10 oz Dormant  57 b 1508 ab
Journey   15 oz Dormant  65 a 1530 ab
Journey   20 oz Dormant  73 a 1673 ab
Plateau      8 oz Dormant  63 a 1568 ab
Roundup 16 oz  Dormant  53 b 1464 ab
Journey   10 oz Early green-up  57 b 1323 b
Journey   15 oz Early green-up  67 a 1403 b
Journey   20 oz Early green-up  75 a 1440 b
Plateau    8 oz  Early green-up  70 a 1588 ab
Roundup 20 oz Early green-up  77 a 1480 ab
Journey   10 oz Full green-up  83 a 1717 ab
Journey   15 oz Full green-up  83 a 1517 ab
Journey   20 oz Full green-up  80 a 1577 ab
Plateau     8  oz Full green-up  84 a 1436 b
Roundup 16 oz Full green-up  84 a 2053 a
Untreated     0 c 2057 a 

Means followed by the same letter do not signifi cantly difference (P=.05)
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Table 2.  Percent Dry Matter, TDN and CP

Treatment Timing  %DM %IVTD1 %CP

 Journey   10 oz Dormant  42.80 bc 48.85 ab 11.36 a

Journey   15 oz Dormant  44.33 abc 46.08 b 10.32 a

Journey   20 oz Dormant  44.20 abc 48.03 ab 10.28 a

Plateau      8 oz Dormant  42.90 bc 49.32 ab 11.82 a

Roundup 16 oz Dormant  41.53 c 47.13 ab 10.14 a

Journey   10 oz Early green-up  44.13 abc 48.64 ab 11.51 a

Journey   15 oz Early green-up  41.30 c 46.93 ab 10.87 a

Journey   20 oz Early green-up  41.03 c 46.96 ab 11.18 a

Plateau      8 oz Early green-up  42.57 bc 48.50 ab 11.82 a

Roundup 16 oz Early green-up  42.97 bc 46.17 b   9.77 a

Journey   10 oz Full green-up  43.87 abc 50.79 ab 11.90 a

Journey   15 oz Full green-up  48.40 ab 51.79 a 11.24 a

Journey   20 oz Full green-up  48.37 ab 50.41 ab 10.59 a

Plateau      8 oz Full green-up  46.80 abc 50.97 ab 11.20 a

Roundup 16 oz Full green-up  49.57 a 48.98 ab 10.46 a

Untreated   48.40 ab 50.14 ab 10.05 a

Means followed by the same letter do not signify difference (P=.05). 
1Percent in vitro true digestibility.
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Control of Horsenettle in Louisiana Pastures
Ed Twidwell, Ron Strahan, LCES Specialists; Stan Dutile and Allen 
Hogan, County Agents, LCES

Findings

• Horsenettle is a perennial weed species 
that is considered toxic to livestock.

• Single herbicide applications in June 
provided better horsenettle control than 
single applications made in August.

• The herbicides Cimarron Max, Grazon 
P+D and Surmount provided at least 
90% control of horsenettle at both 
locations used in the study.

Introduction

Horsenettle (Solanum carolinense), a 
perennial broadleaf plant, is one of the most 
invasive weeds in summer grass pastures in 
Louisiana.  The weed has prickly spines on 
the stem and lower leaves that make it unde-
sirable as forage for cattle.  Horsenettle is a 
deep-rooted perennial that reproduces readily 
from seeds, root cuttings and creeping root-
stocks.  All parts of the plant are considered 
toxic.  Perennial weeds such as horsenettle 
are among the most diffi cult to control in 
Louisiana pastures.

Selective control of horsenettle in grass 
pastures can be diffi cult because of the 
plant’s extensive root system; it can reach 
depths of 6 feet and spread laterally for about 
20 feet.  Previous Louisiana State University 
Agricultural Center research indicated that 
horsenettle control with the herbicide 2,4-
D was poor.  It became obvious that other 
herbicides needed to be evaluated for their 
potential to control horsenettle.  This study 
was conducted in 2003 at two locations in 
South Louisiana to determine postemergence 
control of horsenettle by single applications 
of nine different herbicides.

Experimental Approach

Perennial grass pastures consisting of ber-
mudagrass and bahiagrass in Lafayette and 
Jefferson Davis parishes were chosen as the 
test sites.  The herbicides used were: Cimar-
ron, Weedmaster, Cimarron Max, Crossbow, 
Remedy, Grazon P+D, Redeem, Pastureguard 
and Surmount.  Herbicides were applied June 
10 in Lafayette Parish and August 22 in Jef-
ferson Davis Parish to actively fl owering and 
fruiting horsenettle.  All herbicides were ap-
plied using a CO2-powered backpack sprayer 
with a 10 ft. boom and calibrated to deliver 
15 gallons per acre.  Plot size was 10 ft. by 
20 ft.  All herbicides except for Cimarron 
and Cimarron Max were applied at rates of 
1 quart per acre.  Cimarron was applied at a 
rate of 0.5 ounces per acre.  Cimarron Max is 
a two-component herbicide, and was applied 
at a rate of 0.5 ounces per acre of Cimarron 
and 1 quart per acre of Weedmaster.  Experi-
mental design was a randomized complete 
block with three replications at each loca-
tion.  Visual horsenettle control was evaluated 
45 days after herbicide application.  Data 
were analyzed using ANOVA and means 
were separated using Fisher’s Protected LSD 
(P=0.05).

Results and Discussion

In Lafayette Parish, the herbicides Cimar-
ron, Weedmaster, Cimarron Max, Grazon 
P+D, and Surmount provided at least 95% 
horsenettle control 45 days after treatment 
(Table 1).  Surmount provided better horsen-
ettle control than Pastureguard and similar 
control as Grazon P+D.  In Jefferson Davis 
Parish, the herbicides Cimarron Max, Grazon 
P+D and Surmount gave at least 90% control.  
The herbicide Pastureguard, however, pro-
vided only 33% control.  Horsenettle con-
trol from application of the other herbicides 
ranged from 45 to 68% (Table 1).
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Overall, herbicides performed better at 
the Lafayette Parish location.  Improved 
herbicide performance could be attributed to 
the earlier timing of the application and the 
active growing conditions before and after 
herbicide applications.  Regardless of loca-
tion and time of application, Cimmaron Max, 
Grazon P+D and Surmount provided the 
greatest horsenettle control of the herbicides 
tested.  Both Grazon P+D and Surmount 
contain picloram as an active ingredient.  
The difference is that Grazon P+D contains 
2,4-D as a second component, and Surmount 
contains fl uroxypyr.  Surmount appears to be 
a good alternative to Grazon P+D in areas in 
Louisiana in which 2,4-D use is restricted be-

cause of the growing of sensitive crops such 
as cotton.

Conclusions

Single early herbicide applications (June) 
were clearly better than single late season 
applications (August).  This result was found 
despite the horsenettle plants having fl owers 
and mature fruit at the June application.  The 
herbicide Pastureguard provided only fair 
control with the June application and poor 
control with the August application.  The 
herbicides Cimarron Max, Grazon P+D and 
Surmount provided the most consistent hors-
enettle control at both locations.

 

Table 1.  Horsenettle control with nine herbicides at two locations in 2003.

Herbicide Lafayette Parish  Jefferson Davis Parish

                                      ---------------------% control---------------------------

Cimarron 95  68

Weedmaster 97  58

Cimarron Max 99  93

Crossbow 78  45

Remedy 87  58

Grazon P+D 98  92

Redeem 93  62

Pastureguard 75  33

Surmount 99  90

LSD (P<0.05)  8  25
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Control of Wax Myrtle with Broadleaf Herbicides
Ed Twidwell, LCES Specialist; Tommy Shields and Jimmy Meaux, 
County Agents LCES and Ron Strahan, LCES Specialist

Findings

• Wax myrtle is a diffi cult species to 
control with herbicides currently 
available.

• Herbicide control of wax myrtle in this 
study ranged from 57 to 92%.

• Approximate cost of controlling wax 
myrtle with herbicides used in this study 
ranged from $24 to $40 per acre.

Introduction

Wax myrtle (Myrica cerifera) is an erect, 
evergreen, small tree or shrub.  It is native to 
the subtropical region of the United States.  
Its main zone of adaptation occurs from east 
Texas to Florida.  It can grow to heights of 
30 to 40 feet at maturity.  Wax myrtle is a 
problem in Louisiana pastures because it is 
a very invasive species.  It competes with 
bahiagrass and bermudagrass for available 
light, water and nutrients.  The palatability of 
wax myrtle to cattle is poor.  Wax myrtle is a 
diffi cult species to control because it repro-
duces vegetatively by sprouting from its root 
collar and underground runners.  Wax myrtle 
also spreads through seed dispersal by birds.  
This study was conducted in 2005-2006 at a 
location in west central Louisiana to deter-
mine postemergence control of wax myrtle 
by single application of fi ve herbicide treat-
ments.  

Experimental Approach

A perennial grass pasture consisting 
primarily of bahiagrass in Beauregard Par-
ish was chosen as the test site.  The pasture 
was infested with wax myrtle trees ranging 
from 1 to 4 feet in height.  Five herbicide 
treatments were applied on July 27, 2005.  
The treatments were:  Surmount applied at 

rates of 4 or 6 pints per acre; PastureGard 
applied at rates of 4 or 6 pints per acre; and 
a combination treatment of Grazon P+D and 
Remedy herbicides applied at rates of 2 and 
1 pints per acre, respectively.  All herbicide 
treatments were applied using a 10-ft. spray 
boom mounted on a four wheel all-terrain 
vehicle.  The sprayer was calibrated to deliver 
10 gallons per acre.  Plot size was 20 ft. x 
80 ft.  Experimental design was a random-
ized complete block with three replications.  
Visual wax myrtle control was evaluated 111, 
259 and 419 days after herbicide applica-
tion.  Data were analyzed using ANOVA and 
means were separated using Fisher’s Protect-
ed LSD (P<0.10).

Results and Discussion

Control of wax myrtle ranged from 82 to 
92% on the fi rst rating date (111 days after 
treatment).  Surmount herbicide applied at 6 
pints/acre had better control than PastureGard 
herbicide applied at either 4 or 6 pints/acre 
(Table 1).  Differences among the other treat-
ments were minor.  On the second rating date 
(259 days after treatment), Surmount herbi-
cide applied at 4 pints/acre and PastureGard 
herbicide applied at either 4 or 6 pints/acre 
provided the best control of wax myrtle.  It 
is interesting to note that as time elapsed 
between the fi rst two rating dates that wax 
myrtle control increased for some treatments 
and decreased for others.  On the fi nal rating 
date (419 days after treatment), all herbicide 
treatments provided less than 90% control 
(Table 1).  PastureGard herbicide applied at 
4 and 6 pints/acre and Surmount herbicide 
applied at 6 pints/acre provided about 80% 
control after 419 days.  Long-term control 
from these treatments was greater than from 
the combination treatment of Grazon P+D 
and Remedy herbicides.



LSU AgCenter Beef and Forage Report, Vol. 34, 2007  39

Conclusions

Results of this study indicate that control 
of wax myrtle in pastures is diffi cult with her-
bicides currently available.  The herbicides 
Surmount and PastureGard provided control 
ranging from 72 to 87% slightly more than 
one year after treatment.  Approximate costs 
of Surmount and PastureGard herbicides at 
the rates used in this study range from $24 

to $40 per acre.  These values do not include 
herbicide application costs.  The combina-
tion treatment of Grazon P+D and Remedy 
did not provide satisfactory control of wax 
myrtle.  Producers are advised to control wax 
myrtles at the onset of invasion into pastures 
because once they become populated in an 
area; they are diffi cult and expensive to con-
trol.

 

Table 1.  Wax myrtle control with fi ve herbicide treatments in 2005-2006.

Herbicide Rate  Wax myrtle control (%)   

 --pints/acre-- 111 DAT1 259 DAT 419 DAT

Surmount 4 87 93 72

Surmount 6 92 77 77

PastureGard 4 82 89 77

PastureGard 6 83 90 87

Grazon P+D + 2

Remedy 1 88 75 57

LSD (P<0.10)   8 14 14

1DAT = Days after herbicide treatment.
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Retention of Radio Frequency Identifi cation Ear 
Tags by Beef Cattle During Winter Hay Feeding
Dave Sanson, Dean Lee and Rosepine Research Stations; Dave Foster, 
Market News Director, LDAF; Gary Wicke, Southwest Area Beef 
Specialist

Findings

• Feeding hay with intact hay string to 
cow with RFID increased tag RFID tag 
loss by 40 to 50%.

• RFID retention in cows fed hay with the 
strings removed was 88 to 99%.

• Removing hay string from hay stored 
under protection will decrease losses of 
ear tags.

Introduction

Different segments of the livestock indus-
try in the United States have undergone many 
changes in the last 50 years, and changes 
continue to occur. In the last few years, 
the Federal Government has been work-
ing towards a national animal identifi cation 
system (NAIS) for food producing animals. 
There have been many twists and turns with 
this process of establishing the guidelines for 
NAIS. Currently, the Federal Government has 
a proposed plan that will be available on a 
voluntary basis.  

The identifi cation system that is in the 
forefront of the beef cattle industry is one 
that uses ear tags containing electronic chips 
that are encoded with a 15 digit number. The 
interaction with this chip is via radio fre-
quency and thus the name radio frequency 
identifi cation (RFID). The technological base 
of RFID has been around for several decades, 
but recent advances in chip size and cost has 
made their use more economical.

As most producers who have used con-
ventional ear tags know, retention of ear tags 
can be variable. Although not specifi c data 
have been collected during the past eight 
years, we have estimated that yearly replace-
ment rates of conventional ear tags at the 
Rosepine Research Station is between 10 and 

20 percent. We have also noticed that the ma-
jority of ear tag loss occurs during the winter 
months prior to calving.

The identifi cation system that is being 
proposed is supposed to be permanent and 
tamper evident. The loss of conventional 
tags, however, raises issues of tag retention in 
RFID. The data presented in this paper were 
collected with the objective to evaluate reten-
tion of RFID ear tags with cows during the 
winter months prior to calving.

Experimental Procedures

Trial 1.  Two hundred forty cows were 
tagged with RFID ear tags in early October. 
Tags were placed in the left ear. Prior to 
placement, electronic information from the 
tag was collected and transferred to a com-
puter. The unique 15-digit electronic number 
of each RFID tag was associated in the com-
puter fi le with the cow’s four-digit identifi ca-
tion number system used by the Rosepine 
Research Station for routine identifi cation of 
individual animals. Cows were then put back 
on grass for 30 days.

At the end of this 30-day period, cows 
were weighed on two consecutive days prior 
to starting nutrition research studies. The 
RFID tags were electronically read into the 
computer on each of these days, and weights 
were electronically recorded into the com-
puter. The conventional ID number of each 
cow was checked to make sure that the RFID 
number was associated with the correct con-
ventional ID number.

After weighing on the second day, cows 
were sorted into groups of 12 and placed in 
pens (100 by 200 feet). Each pen contained 
a metal water tank, metal feed troughs and a 
square round-bale hay feeder. There were a 
total of 20 groups of cows.
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 Cows were used in supplementation 
studies at the Rosepine Research Station. 
Within each study, half of the groups receive 
hay that had the sisal strings removed just 
prior to feeding, with the other groups receiv-
ing hay with the sisal string left intact. Both 
hays were harvested on the Rosepine Re-
search Station the previous summer and were 
stored in stacks that were covered with tarps.

After 80 days of hay feeding, cows were 
weighed on two consecutive days. As with 
the start of the study, RFID tags were elec-
tronically read into the computer, and weights 
were captured into this fi le. Any lost tags 
were replaced on the fi rst day.

Trial 2.  Two hundred fi fty-two cows 
were used. Cows were evaluated to determine 
if they carried a RFID ear tags in mid-Octo-
ber. RFID tags were placed in any cows not 
carrying a tag. The electronic information 
from the tag was collected at the time of eval-
uation and transferred to a computer. Cows 
were then put back on grass for 20 days.

At the end of this 20-day period, cows 
were weighed on two consecutive days prior 
to starting nutrition research studies. After 
weighing on the second day, cows were sort-
ed into groups of 12 and placed in pens (100 
by 200 feet). Each pen contained a metal 
water tank, metal feed troughs and a square 
round-bale hay feeder. There were a total of 
21 groups of cows.  

Cows were used in supplementation stud-
ies at the Rosepine Research Station. Within 
each study, half of the groups receive hay 
that had the sisal strings removed just prior 
to feeding, with the other groups receiving 
hay with the sisal string left intact. Both hays 
were harvested on the Rosepine Research 
Station the previous summer and were stored 
in stacks that were covered with tarps.

After 60 days of hay feeding, cows were 
weighed on two consecutive days. As with 
the start of the study, RFID tags were elec-
tronically read into the computer and weights 
were captured into this fi le. Any lost tags 
were replaced on the fi rst day.

Trial 3.  Two hundred fi fty-two cows at 
the Rosepine Research Station were used. In 
mid-October, 128 cows were randomized into 
eight groups of 16 cows. Four cows of each 
group were randomly assigned for place-
ment of one of four different types of RFID 
ear tags. Subsequently, four of the groups 
were assigned to receive hay with the strings 
removed while the other four groups received 
hay with the strings intact. An additional 144 
females were randomized into four groups of 
24. Six females in each group were randomly 
assigned for placement of one of four dif-
ferent types of RFID ear tags. Subsequently, 
four of the groups were assigned to receive 
hay with the strings removed while the other 
four groups received hay with the strings 
intact. 

Tags evaluated were manufactured by 
Y-Tex, Allfl ex, Z-Tag and Dalton. The Dal-
ton tag uses a button that has a solid shank. 
Buttons of the other three tags have hollow 
shanks.

Hays used in these studies were harvested 
on the Rosepine Research Station the previ-
ous summer and were stored in stacks that 
were covered with tarps. After 79 days of hay 
feeding, cows were weighed on two consecu-
tive days. As with the start of the study, RFID 
tags were electronically read into the comput-
er and weights were captured into this fi le.

Results and Discussion

During the 30-day preliminary period 
in Trial 1, one cow lost the RFID tag. The 
tag was replaced the fi rst day weights were 
recorded prior to starting the trial. No RFID 
tags were lost during the 20-day preliminary 
period during Trial 2. There were no failures 
of tags to send the 15-digit number to the tag 
reader during any of data collection times.

The presence of hay string had a signifi -
cant effect on RFID tag retention in both 
years (Figure 1).  In Trial 1, 88.4% of tags 
were retained during the 78-day study when 
cows received hay in which the sisal string 
had been removed.  This mean value com-
pares to a retention rate of only 41.8% with 
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cows that received hay with the sisal string 
intact. The 122 cows consuming hay with the 
sisal string removed lost 14 tags compared to 
70 tags lost from the 120 cows that received 
hay with the sisal strings left on the hay.

Retention rate of RFID tags in Trial 2 
(Figure 1) was more acceptable with cows 
that received hay in which the string was 
removed (6.7% loss). Only three tags were 
lost from the 132 cows that received hay 
with the sisal string removed in Trial 2. In 
contrast, 59% of RFID tags were lost with 
similar cows that received hay with the sisal 
string intact. Actual tag loss was 3 tags for 
string removal groups compared to 70 tags 
lost out of 120 cows that received hay with 
sisal string intact.

Tag loss for cows that received hay with 
the string removed was only 1.5% (Figure 1) 
in Trial 3. In contrast, cows fed hay with the 
string intact lost 43.8% of the RFID Tags. 
There was no difference due to the manufac-
turer of the tag.

Data from these studies indicate that 
leaving string on hay during feeding will 
dramatically affect retention of RFID tags. 
All of the hay used in these studies contained 
sisal string recommended for round gales and 
was stored under cover. Both the barn- and 
tarp-stored hay was well preserved and there 
was little if any decaying of strings prior to 
feeding.  

The quality of the string is important to 
the results in this study. Retention of RFID 
tags with cows fed hay with intact strings that 
has been stored outside for periods of time 
that allowed the strings to decay would prob-
ably be much higher.  This statement should 
not be interpreted to imply that hay should be 
stored outside. Data from Rosepine Research 
Station indicate that 25% of the nutrients in 
hay are lost when hay is stored outside for 
six-month intervals.  

Figure 1.  Effect of hay string on loss of RFID ear tags.
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Evidence for Reduced Effi cacy of Ivermectin to 
Control Gastrointestinal Nematodes in Young 
Cattle
James E. Miller, Department of Veterinary Science; Sidney M. DeRouen, 
Hill Farm Research Station; Harold Newcomb, Intervet

Findings

• Gastrointestinal nematodes 
(Haemonchus and Ostertagia) of cattle 
may be developing some level of 
resistance to ivermectin.

• Fenbendazole was effective in reducing 
nematode infection.

Introduction

Parasitism, and gastrointestinal nematode 
parasitism in particular, is arguably the most 
serious constraint affecting ruminant produc-
tion worldwide.  Economic losses are caused 
by decreased production, cost of treatment, 
and the death of infected animals.  It is dif-
fi cult by any form of major survey or other 
estimation to establish precise fi gures on 
losses incurred in production from infection 
and disease.  Even minimal accuracy of loss 
estimates is diffi cult because production dis-
eases or disorders may result from interaction 
with nutritional and environmental stresses, 
management methods, concurrent diseases, 
genetic predispositions, or other factors.  

Problems with nematode parasitism 
are often classifi ed as production disease 
(i.e., chronic subclinical condition affecting 
productivity such as weight loss, reduced 
weight gain, reproductive ineffi ciency, etc.).  
The unique thing about nematode parasit-
ism, compared to other infectious diseases, is 
that the host is almost always associated with 
some level of infection year round whereas 
other infectious diseases usually come and 
go.  Therefore, nematode parasitism continu-
ally affects production whereas other infec-
tious diseases sporadically affect production.

Because infection has been adequately 
controlled by anthelmintics over the past 
several decades, nematode populations have 
been managed so as not to be much of a fac-

tor in obtaining a high level of production.  
Continued success using drugs depends on 
the drugs remaining effective.  In light of the 
established anthelmintic resistance situation 
in small ruminants (Sangster, 1999; Waller, 
2004) and horses (Kaplan, 2002; Kaplan et 
al., 2004), a similar situation is starting to be-
come an issue in controlling cattle nematodes 
(Loveridge et al., 2003; Suarez and Cristel, 
2006).

Ivermectin had been used as the primary 
anthelmintic at the Hill Farm Research Sta-
tion for several years.  Animals have been 
dewormed 2-3 times a year depending on the 
management cycle. In the spring/summer of 
2004, nursing spring-born calves and stocker 
steers and heifers were dewormed twice with 
ivermectin (Ivomec® 1% Injection for Cattle 
and Swine, 0.2 mg/kg).  A reduced effect of 
deworming was observed based on the fecal 
egg count (FEC) of a few randomly collected 
post-treatment (compared to pretreatment) 
fecal samples.  The objective of this study 
was to evaluate the effi cacy of the pour-on 
formulation of ivermectin compared to fen-
bendazole.

Experimental Approach

In January 2005, 40 head of 10-month-
old stocker steers and heifers, which had  pre-
viously been dewormed at weaning (October 
2004) with ivermectin (Ivomec® 1% Injec-
tion for Cattle and Swine, 0.2 mg/kg), were 
randomly allocated to 4 treatment groups 
(10 animals each).  FEC was not done prior 
to allocation.  The treatment groups were: 
1) Control (no deworming), 2) Ivermectin 
(Ivovec® Pour-On for Cattle, 0.2 mg/kg), 
3) Fenbendazole (Safe-Guard® Suspension 
10%, 5 mg/kg) and 4) Ivermectin (Ivovec® 
Pour-On for Cattle, 0.2 mg/kg) plus fenben-
dazole (Safe-Guard® Suspension 10%, 5 mg/
kg).  All animals were individually identifi ed 
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and weighed for dosing.  Fecal samples were 
collected from the rectum of each animal at 
deworming and again 10 days after deworm-
ing.  All animals were co-mingled on a 10 
acre pasture and were fed 2 lbs of corn gluten 
per head and free choice hay.

To determine infection level, all samples 
were initially processed using the McMas-
ter technique and if no eggs were found, the 
sugar fl otation technique was used.  A fecal 
egg count reduction test (FECRT) was used 
that compared post-treatment to pretreatment 
FEC: ((Pretreatment - Post-treatment)/Pre-
treatment) x 100 for each treatment group. 
Remaining feces from each group were 
mixed and cultured.  Cultures were incubated 
at room temperature for 14 days and infective 
larvae were recovered.  Larvae were identi-
fi ed to genus to establish percent population 
distribution.

Results and Discussion

FEC was not done prior to the allocation 
to treatment groups; therefore, the mean FEC 
between groups was not similar, with the 
ivermectin group being substantially lower 
than the other three groups.  The effect of this 
difference may not be a confounding factor 
since the FECRT was conducted within group 
rather than between groups.

The effi cacy of ivermectin, fenbendazole, 
ivermectin plus fenbendazole and control was 
92.5%, 99.9%, 99.9% and 55.5%, respec-
tively (Table 1).  According to the World As-
sociation for the Advancement of Veterinary 
Parasitology (WAAVP) guidelines for detec-
tion of anthelmintic resistance, data is not 
suffi cient to establish criteria for determining 
resistance in cattle (Coles et al., 1992).  But, 
resistance might be suspected if reduction 
<90%.  There has been no further work con-
cerning this dilemma since 1992. However, 
the fact that worms survived in 9 of the 10 
ivermectin treated animals is suggestive that 
resistance may be developing.

It should be noted that since the ani-
mals were maintained together and since 
the grooming/licking behavior is common, 

non-ivermectin treated animals could have 
removed some of the ivermectin from iver-
mectin treated animals and thus an affective 
amount absorbed/ingested. This may have re-
sulted in higher post-treatment FEC and low-
er effi cacy than might have been expected.  In 
fact, one of the 9 animals did have a substan-
tially higher FEC than the others which could 
have been due to this behavior. However, it 
could also have been due to reduced effect 
on the worms.  Also, non-ivermectin treated 
animals could have ingested some ivermectin 
from grooming/licking the ivermectin treated 
animals, thus post-treatment FEC may have 
been lower than might have been expected.  
This appeared to have occurred because four 
of the 10 control animals had substantially 
reduced FEC which resulted in a substantially 
lower post-treatment FEC for that group.  

Similarly, any ivermectin ingested by 
fenbendazole treated animals could have 
contributed to the high effi cacy in that group.  
The ivermectin plus fenbendazole group ben-
efi ted from the effect of both and thus a high 
effi cacy was expected and achieved.  Because 
the potential confounding factor of groom-
ing/licking behavior was not controlled, the 
control group post-treatment FEC could 
not be considered as truly being nontreated.  
Therefore, the recommended WAAVP FE-
CRT comparing treatment groups to a control 
group based on post-treatment FEC was not 
appropriate and the alternative FECRT com-
paring post-treatment to pretreatment within 
group was used.

The relative population distribution was 
similar for pre- and post-treatment control 
groups which indicated that the population 
was stable with the predominant worm be-
ing Cooperia followed by Ostertagia, Hae-
monchus and a few Trichostrongylus and 
Oesophagostomum (Table 2).  Of the worms 
that were left after ivermectin treatment, 
Haemonchus was predominant followed by 
Ostertagia and a few Trichostrongylus, and 
Cooperia was eliminated.  This is contrary to 
what has been observed where Cooperia was 
the predominant worm surviving ivermectin 
treatment (Loveridge et al., 2003; Suarez and 
Cristel, 2006).  Essentially negligible, the few 
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worms left after fenbendazole and ivermectin 
plus fenbendazole treatment were Haemon-
chus and Ostertagia.

In conclusion, evidence is presented that 
the effi cacy of ivermectin was lower than fen-
bendazole and ivermectin plus fenbendazole.  
And, since ivermectin effi cacy was >90%, 
the status of resistance is not clear, especially 
since the grooming/licking behavior may 
have confounded the results.  Future studies 
of this kind should be conducted where treat-
ment groups are maintained separately.
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Table 1. Percent reduction in fecal egg count (eggs per gram) of ivermectin and 
fenbendazole treated stocker steers and heifers (n=10 per group).

                                Mean Fecal Egg Count 
Treatment Group Pretreatment Post-treatment1 Percent Reduction2

Control 330 147 (10) 55.5
Ivermectin (IVR) 120 9 (9) 92.5
Fenbendazole (FBZ) 395 <1 (3) 99.9
IVR+FBZ 672 <1 (1) 99.9 
1Numbers in parentheses are number of animals with positive fecal egg counts.
2((Pretreatment - Post-treatment)/Pretreatment) x 100.

Table 2. Trichostrongyle population distribution (percent) in cultured feces of ivermectin 
and fenbendazole treated stocker steers and heifers.

     Genus1

  Pretreatment   Post-treatment  
Treatment Group Ost H C T Oes Ost H C T Oes

Control 12 8 80 0 0 12 6 80 0 2
Ivermectin (IVR) 26 3 68 1 2 14 80 0 6 0
Fenbendazole (FBZ) 19 6 73 0 2 3 97 0 0 0
IVR+FBZ 26 10 63 0 1 3 97 0 0 0
1Ost = Ostertagia, H = Haemonchus, C = Cooperia, T = Trichostrongylus,
Oes = Oesophagostomum.
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Effect of Ivomec on Weight Gain of Nursing Calves
Dave Sanson, Dean Lee and Rosepine Research Stations.

 Findings

• Treatment of nursing calves to control 
internal parasites did not increase weight 
gain.

• Time of treatment (May or July) did not 
affect calf weight gain.

Introduction

Internal parasites can decrease perfor-
mance of beef cattle by using nutrients that 
would otherwise be used for production and 
maintenance.  In addition, some of the inter-
nal parasites can cause extensive damage to 
the digestive tract decreasing the animal’s 
ability to absorb nutrients.  Although death 
due to internal parasite infection does occur 
in young animals, a decrease in growth is 
much more common.

In the report “Internal Parasites of Cattle 
in Louisiana and Other Southern States” (J.C. 
Williams and A.F. Loyacano; Res. Info. Sheet 
#104), the authors indicate that spring-born 
calves would generally not begin to acquire 
internal parasites in any substantial numbers 
until two or three months of age.  These 
authors state that infections can build up to 
sizable numbers by June or July.  This study 
was designed to evaluate the effect of treating 
nursing calves for internal parasites during 
the times that increases in parasites loads 
would be expected.

Experimental Procedures

Four hundred eighty-three nursing calves 
at the Rosepine Research Station were used 
to evaluate the effect of internal parasite 
control using Injectable IVOMEC® Plus (1% 
w/v ivermectin and 10% clorsulon) during 2 
lactations.  Two hundred twenty-eight calves 
were used in year 1 and two hundred fi fty-

fi ve calves were used in year 2.  Four treat-
ments were evaluated:  no parasite control; 
control at an average age of 101 days; control 
at an average age of 152 days; and control at 
an average age of 101 and again at an average 
age of 152 days of age.

Each year, calves and their dams were 
managed in fi ve groups.  Calves were ran-
domized to treatment within sex and cow 
groups.  Cow/calf pairs grazed bermudag-
rass and bahiagrass pastures during the trial.  
Grazing management consisted of rotation-
ally grazing-pastures; however, movements 
did not follow a predetermined rotation.  
Essentially, groups were moved to pastures to 
maintain forage growth.

Calves were weighed each time treat-
ments were administered and at weaning.  
Calves were weaned in mid-September. Data 
were analyzed using calf as the experimental 
unit.

Results and Discussion

Treating nursing calves for internal para-
sites had no effect on weight gain (Table 1).  
Calves weighed approximately 300 pounds 
when the initial treatments were applied.  
Average weight gain of calves from May 
until July was between 98 and 101 pounds.  
Weight gain among treatments from May 
until weaning was 193 to 198 pounds. 

Average daily gain varied from 1.94 to 
2.00 pounds during the fi rst phase of the trial, 
but decreased to 1.69 to 1.74 pounds for the 
trial, indicating a lower growth rate from July 
till weaning.  The lower growth rate would 
correspond to lower-quality pastures from 
mid-July through mid-September.

Ivermectin activity against internal para-
sites in the animal can be up to six weeks.  
Although there is a possibility that calves that 
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received only a single treatment in May were 
re-infected with internal parasites, calves 
treated in both May and July did not have 
higher gains, suggesting that re-infection did 
not occur.

Cattle were rotated through pastures at 
the Rosepine Research Station during this 
trial; however, the rotation did not follow any 
set pattern.  Although some believe that pas-
ture rotation will aid in breaking the parasite 
cycle, Williams and Loyacano suggested that 
rotationally grazing actually may increase re-
infection rates.

Control of internal parasites is important 
when infection rates are high, especially in 
young growing animals due to the economic 
loss.  The diffi culty is determining when 
infection rates are at a point to provide an 
economical advantage for treatment.  The 
absence of eggs in the feces does not indicate 
that animals are free of internal parasites.

In the current study, there was no im-
provement in weight gain of nursing calves 
regardless if treated in May, July or on both 
dates.  These data may indicate very low 
parasite loads.  Because of costs and since 
worms can be present even when eggs are 
not found in the feces, fecal egg counts were 
not determined.  It has been suggested to the 
author that results from this study may imply 
a development of resistance of some internal 
parasites to IVOMEC.  Although there may 
be resistance at the Rosepine Research Sta-
tion, a three year heifer development study 
that concluded four years ago indicated a 
very good gain response to deworming with 
IVOMEC.  In addition, although IVOMEC 
has been used extensively in the yearling pro-
gram at the station, mature cows or nursing 
calves are rarely treated for internal parasites.

Table 1.  Weight gain of nursing calves treated with IVOMEC Plus

   Time of treatment  
  None May July Both SE P =

Initial wt, lb 305 306 309 309 5 0.909

Weight gain, lb     
 July 99 101 98 98 2 0.424
 September 193 198 195 198 3 0.488

ADG, lb      
 July 1.96 2.00 1.94 1.94 0.03 0.422
 September 1.69 1.73 1.71 1.74 0.03 0.457
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Corn Supplementation Does Not Improve 
Utilization of Low-Quality Mature Hay Fed to 
Gestating Beef Cows
Dave Sanson,  Dean Lee and Rosepine Research Stations.

 Findings

• Mature, low-quality forage did not meet 
the nutrient requirements of mature 
cows during the last third of gestation 
and resulted in lighter calves at weaning 
and lower fall pregnancy rates.

• Protein supplementation of mature, low-
quality hay improved the nutritive value 
of the forage to meet the requirement 
of mature cows in the last third of 
gestation.

• Adding corn to the protein supplement 
did not improve performance of cows 
consuming a low-quality, mature forage.

Introduction

Mature forages are low in both energy 
and protein.  Because of these defi ciencies, it 
is often impossible for beef cattle to consume 
enough of these forages to meet require-
ments above maintenance.  For these forages 
to meet the requirements of gestating beef 
cattle, additional nutrients are required.

Because these forages are low in both 
energy and protein, producers often try to 
correct both of these defi ciencies with sup-
plementation.  Protein supplementation will 
increase intake and digestion of these types 
of forages.  In contrast, supplemental energy 
may not improve forage utilization.

Research has demonstrated that corn 
supplementation will decrease forage intake.  
The decrease in forage intake is variable, and 
appears to be related to forage quality.  With 
low-quality mature forages, the substitution 
rate may be as high as 2 to 2.5 pounds of 
forage for each pound of corn.  On a pound-
to-pound basis, corn would have a higher 
energy value than mature forage; however, if 

1 pound of corn replaces 2 pounds of forage, 
the corn would have to have two times the en-
ergy content of the forage to have a positive 
effect on energy intake.

Experimental Procedures

Ninety-six mature cows at the Rosepine 
Research Station were used in year 1, and 96 
similar cows were used in year 2 to compare 
the effect of supplementing protein or corn 
during the last trimester on weight gain of 
cows prior to calving and subsequent cow 
and calf performance.   Supplemental treat-
ments were: no supplement; supplemental 
protein; supplemental protein plus 0.15% of 
body weight of corn; and supplemental pro-
tein plus 0.30% body weight of corn.  Each 
year the cows were randomized into eight 
groups (12 cows in both years 1 and year 
2), then groups were randomly assigned to 
receive one of the four supplemental treat-
ments, resulting in two replicates of each 
treatment in each of two years.

Supplements (Table 1) were formulated 
to provide an equal amount of supplemental 
protein for each of the three supplemen-
tal treatments.  Each supplement provided 
0.06% of body weight of crude protein from 
cottonseed meal.  An additional 0.03% of 
body weight of crude protein was provided 
by either corn or corn gluten meal.  

 Protein from corn products is less avail-
able to ruminal microbes, so corn gluten 
meal was used to equalize the amount of 
rumen un-degradable protein available across 
supplemental treatments.  The low corn 
supplement was formulated to provide 0.15% 
of body weight of corn and the high corn 
supplement was formulated to provide 0.30% 
of body weight of corn.
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Cows groups were maintained in 100’ by 
200’ pens at the Rosepine Research Station 
during the supplementation period.  Supple-
ments were fed at 8 AM each morning.  All 
groups had unlimited access to a low-quality 
bermudagrass/bahiagrass hay.

Cow weights were recorded on two con-
secutive days prior to the start of the supple-
mental treatments and approximately 1 week 
before the start of the calving season.  Body 
condition score, using a 1 to 9 scale, was as-
signed on each of these days.  Supplementa-
tion was continued until all cows had calved.  
Weights were also measured and body con-
dition scores assigned prior to the breeding 
season, at the end of the breeding season, and 
at weaning.  All weights for both cows and 
calves were recorded without prior removal 
from feed or water.

Cows and their calves were moved to an 
annual ryegrass pasture within 24 hr of calv-
ing.  After the ryegrass grazing season, pairs 
were maintained on bermudagrass and bahia-
grass pastures until weaning.  Pregnancy was 
determined by rectal palpation in mid-Sep-
tember.  Cows received vaccinations against 
leptospirosis, vibriosis, infectious bovine 
rhinotracheitis (IBR), parainfl uenza

3
 (PI3), 

bovine viral diarrhea (BVD), and bovine re-
spiratory syncytial virus (BRSV) prior to the 
breeding season which began in mid-April 
and lasted 60 days.

Calves were born from mid-February to 
mid-April.  At birth, calves were identifi ed 
with a numbered ear tag, body weighed and 
sex recorded, and male calves were castrated.  
Additional calf weights were recorded when 
cows were weighed.  Calves were vacci-
nated against clostridial bacteria at approxi-
mately 60 days of age.  A booster vaccine 
for clostridial bacteria and vaccines against 
leptospirosis, vibriosis, (IBR), (PI3), (BVD), 
and (BRSV) were given in mid-September.  
Calves were weaned in mid-September.

Results and Discussion

Cows that received supplement had 
higher weight gain prior to calving than those 

that only received mature low-quality hay 
(Figure 1).  Nonsupplemented cows increased 
in weight about 60 pounds during the supple-
mentation period, which was not enough to 
provide for weight gain associated with fetal 
development.

There was no difference in weight gain 
among the different supplements (Figure 1).  
Cows fed the protein supplement gained as 
much weight as those that received a similar 
amount of supplemental protein in addition to 
either 0.15% or 0.3% of their body weight of 
corn.  These data indicate that adding up to 3 
pounds of corn for a 1,000-pound cow con-
suming a mature, low-quality hay does not 
improve energy status above protein supple-
mentation.

All cows lost weight from January un-
til April (Figure 1).  This weight change is 
due to the weight loss due to calving.  Cows 
gained weight during the breeding season, 
with the nonsupplemented cows gaining 
approximately 40 more pounds than supple-
mented cows; however, supplemented cows 
were still 40 pounds heavier than nonsupple-
mented cows.  There was no difference in 
weight change of supplemented and non-
supplemented cows after the breeding season, 
thus nonsupplemented cows were approxi-
mately 40 pounds lighter than supplemented 
cows at weaning.

Cows that received only hay lost about 
one-half of a condition score during the 
supplementation period (Figure 2).  This 
observation supports the previous statement 
that the mature hay did not support nutri-
ent requirements during the last one-third of 
gestation and that the cows had to use body 
stores to supplement their diet to meet main-
tenance and gestation requirements.

There was no difference in condition 
score among supplemented cows (Figure 2).  
Supplemented cows gained about one-half of 
a condition score during the supplementation 
period.

Fall pregnancy rate was lower for cows 
consuming only mature low-quality hay 
compared to supplemented cows (Figure 3).  
Nonsupplemented cows had a fall pregnancy 
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rate of 70% compared to an average of 90% 
for supplemented cows.  There was no differ-
ence among cows receiving supplementation 
in fall pregnancy rates.

Calves born to nonsupplemented cows 
were four pounds lighter at birth than supple-
mented cows.  Weaning weights of calves 
produced by nonsupplemented cows were 20 
pounds lighter than cows that received sup-
plements.  Type of supplement had no effect 
on either birth weight or weaning weight of 
calves.

Data from this study indicate that mature 
low-quality hay was not adequate to provide 
nutrient requirements during the last third of 

gestation for mature cows.  Weight loss of 
these cows during the last third of gestation 
was high enough that these cows had lighter 
calves at weaning and lower fall pregnancy 
rates.

Weight and condition score change of 
cows that received the protein supplementa-
tion indicate that this supplement improved 
utilization of the forage enough to exceed 
nutrient requirements for maintenance and 
gestation.  In contrast, adding up to 3 pounds 
of corn did not improve cow or calf perfor-
mance compared to cows that received only 
protein supplement.

 

Table 1.  Formulation of supplements fed to gestating cows.

Ingredient, % Protein Low corn High corn

Corn -- 51.6 71.6

Cottonseed meal 70.8 39.5 27.4

Corn gluten meal 26.5 7.4 --

Limestone 2.7 1.5 1.0

Figure 1.  Weight change of cows consuming mature low-quality hay supplemented 
with protein or with protein plus 0.15 or 0.30% of body weight of corn during the 
last 1/3 of gestation.
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Figure 2.  Condition score of cows consuming mature low-quality hay supple-
mented with protein or with protein plus 0.15 or 0.30% of body weight of corn 
during the last 1/3 of gestation.
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Figure 3.  Fall pregnancy of cows consuming mature low-quality hay supplemented 
with protein or with protein plus 0.15 or 0.30% of body weight of corn during the last 
1/3 of gestation.
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Cottonseed Meal Supplementation Improves 
Utilization of Mature Grass Hay Fed to Gestating 
Beef Cows
David W. Sanson, Dean Lee and Rosepine Research Station

Findings

• Cottonseed meal supplementation during 
the last one-third of gestation increased 
weight gain of mature cows consuming 
mature, low-quality hay.

• Weight gain during the supplementation 
period increased as the level of 
cottonseed meal increased.

• Three pounds of cottonseed meal 
allowed the cows to consume enough 
nutrients from the mature, low-quality 
hay to meet the requirements for 
maintenance and gestation.

• Cows receiving no supplementation or 
only a pound of supplementation had 
lower fall pregnancy rates than those 
supplemented with 2 or 3 pounds of 
cottonseed meal.

Introduction

Mature forages are low in both energy 
and protein.  Because of these defi ciencies, it 
is often impossible for beef cattle to consume 
enough of these forages to meet require-
ments above maintenance.  For these forages 
to meet the requirements of gestating beef 
cattle, additional nutrients are required.

Feed consumed by beef cattle is exposed 
to microbial fermentation in the rumen before 
undergoing digestion by the cow.  This fer-
mentation is critical to the utilization of the 
fi ber fraction of forages.  Since the majority 
of the beef cow’s diet is forage, an effi cient 
fermentation of the fi ber fraction is critical.  
Many times when we discuss supplementing 
the beef cow, we really are discussing ways 
to provide additional or defi cient nutrients to 
rumen microorganisms to improve the uti-
lization of the fi ber fraction by the bacteria 
located in the rumen.

Although mature forages are low in 
both protein and energy, protein is generally 
considered the limiting nutrient for improv-
ing forage utilization by the rumen microbes.  
Supplemental protein provides the rumen 
microbes with nitrogen needed to increase 
the utilization of the fi ber fraction of these 
forages.  This increase in utilization of the 
forage increases the nutrients the cow absorbs 
from the forage.  In addition, the increase 
in the rate of digestion allows the animal to 
consume more of the low-quality forage, add-
ing additional energy to the animal.  Research 
literature indicates supplemental protein re-
sults in improving the digestion of low-qual-
ity forages by 5 to 10% and improvements 
in intake by 10 to 20%.  The combination 
of intake and digestion improvements with 
protein supplementation can change the value 
of low-quality forage from one that would 
only meet maintenance requirements to one 
that can meet the maintenance and gestation 
requirements of a mature beef cow.

Experimental Procedures

Ninety-six mature cows at the Rosepine 
Research Station were used in year 1 and 104 
similar cows were used in year 2 to compare 
the effect of supplementing cottonseed meal 
during the last trimester on weight change of 
cows consuming a mature, low-quality hay.  
Supplemental treatments were: no supple-
ment; 1 pound of cottonseed meal; 2 pounds 
of cottonseed meal; or 3 pounds of cotton-
seed meal.  Each year the cows were random-
ized into eight groups (12 cows in year 1; 13 
cows in year 2) then groups were randomly 
assigned to receive one of the four supple-
mental treatments, resulting in two replicates 
of each treatment in each of two years.

Cows groups were maintained in 100- 
by 200-foot pens at the Rosepine Research 
Station during the supplementation period.  
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Supplements were fed at 8 AM each morning.   
All groups had unlimited access to a low-
quality bermudagrass/bahiagrass hay.

Weights of cows were recorded on two 
consecutive days prior to the start of the 
supplemental treatments and approximately 
1 week before the start of the calving season.  
Body condition score, using a 1 to 9 scale, 
was assigned on each of these days.  Supple-
mentation was continued until all cows had 
calved.  Weights were also measured and 
body condition scores assigned prior to the 
breeding season, at the end of the breeding 
season, and at weaning.  All weights for both 
cows and calves were recorded without prior 
removal from feed or water.

Cows and their calves were moved to an 
annual ryegrass pasture within 24 hr of calv-
ing.  After the ryegrass grazing season, pairs 
were maintained on bermudagrass and bahia-
grass pastures until weaning.  Pregnancy was 
determined by rectal palpation in mid-Sep-
tember.  Cows received vaccinations against 
leptospirosis, vibriosis, infectious bovine 
rhinotracheitis (IBR), parainfl uenza

3
 (PI3), 

bovine viral diarrhea (BVD), and bovine re-
spiratory syncytial virus (BRSV) prior to the 
breeding season which began in mid-April 
and lasted 60 days.

Calves were born from mid-February to 
mid-April.  At birth, calves were identifi ed 
with a numbered ear tag, body weighed and 
sex recorded, and male calves were castrated.  
Additional calf weights were recorded when 
cows were weighed.  Calves were vacci-
nated against clostridial bacteria at approxi-
mately 60 days of age.  A booster vaccine 
for clostridial bacteria and vaccines against 
leptospirosis, vibriosis, (IBR), (PI3), (BVD), 
and (BRSV) were given in mid-September.  
Calves were weaned in mid-September.

Results and Discussion

Cottonseed meal supplementation in-
creased weight gain during the last third of 
gestation with mature beef cows (Figure 1).  
Each additional pound of cottonseed meal 
improved weight gain during the supplemen-

tation period.  Beef cows should gain ap-
proximately .9 pounds of weight during the 
last one-third of gestation to account for fetal 
development.  Weight gain for fetal develop-
ment does not add any weight to the cow and 
at calving, this weight is lost.

Cows fed only hay lost about 90 pounds 
during the supplementation period; this 
roughly equals the amount of weight that a 
cow should gain to account for the increase 
in weight due to fetal development.  Since the 
forage did not meet the requirement of these 
cows, the cows used energy stores or body 
condition to provide the nutrients for fetal 
development.  This statement is supported 
by condition score change during the supple-
mentation period (Figure 2).  Cows fed only 
mature hay had a decrease in body condition 
of 1.8 units.

Cows supplemented with 1 pound of 
cottonseed meal essentially maintained their 
weight (Figure 1), however, they lost more 
than 1 unit of body condition score (Figure 
2).  The diet of these cows was not adequate 
to provide the nutrients for fetal development; 
thus, the cows used body stores to provide the 
nutrients that were defi cient in the diet.

Supplementing 2 pounds of cottonseed 
meal resulted in a weight gain during the 
last portion of gestation of about 35 pounds.  
Although theses cows were in a positive 
weight gain (Figure 1), the nutrient level of 
this diet was not adequate to provide the nu-
trients required for fetal development.  These 
cows lost one-half a unit of body condition 
score (Figure 2).  Cows supplemented with 
3 pounds of cottonseed meal gained close to 
80 pounds during the supplementation period 
(Figure 1), essentially meeting the nutrient 
requirements for fetal development.  These 
cows essentially maintained body condition 
during the supplementation period (Figure 2).

The effect of weight loss due to calving 
is demonstrated in the weight change from 
the weight prior to calving to the weight 
taken prior to the breeding season (Figure 
1).  There was no difference in weight be-
tween cows supplemented with 2 or 3 pounds 
of cottonseed meal prior to the start of the 
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breeding season; however, cows that received 
only 1 pound of cottonseed meal weighed 
less than those receiving the higher levels of 
supplement.  This difference in weight was 
also present at the end of the breeding season.  
Cows that received only hay were lighter than 
the other treatments at the start and at the end 
of the breeding season.

The level of supplementation had an ef-
fect on fall pregnancy (Figure 3).  There was 
no difference between cows fed only hay and 
cows supplemented with 1 pound of cot-
tonseed meal; however, both of these groups 
had lower fall pregnancy rates than cows that 
supplemented with either 2 or 3 pounds of 
cottonseed meal.  There was no difference 
in fall pregnancy rates between cows that 
received 2 or 3 pounds of cottonseed meal.

Although not signifi cant, cows receiv-
ing no supplement had calves that were 3 
pounds lighter at birth.   At weaning, these 
calves were 35 pounds lighter than cows that 
received cottonseed meal supplementation.  
There was no difference in birth weight or 
weaning weights of calves among cows that 
received cottonseed meal supplementation.

Producers feeding low-quality or mature 
hay during the last one-third of gestation 
should provide a protein supplement.  Each 
level of cottonseed meal supplementation im-
proved forage utilization; however, 3 pounds 
of cottonseed meal improved nutrient intake 
enough to provide the nutrients for cow main-
tenance as well as for fetal development.
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Figure 3.  Effect of supplementing mature cows consuming low-quality hay during 
gestation with cottonseed meal on fall pregnancy rates.

50 

60 

70 

80 

90 

100 

None 1 lb 
CSM 

2 lb 
CSM 

3 lb 
CSM 

Pregnancy 
Rate, % 

Figure 2.  Effect of level of cottonseed meal supplement on condition score 
change of mature beef cows.
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Effects of Supplementation on Compensatory 
Gains of Steers
Dave Sanson, Dean Lee and Rosepine Research Stations and Dave 
Foster, Market News Director LDAF 

Findings

• Steers fed for low-gain during a 90-day 
period had compensatory gains of only 
50%.

• Steers fed for low-gain during a 90-day 
period were 37 pounds lighter at harvest.

• Steers fed for low-gain during a 90-
day period had carcasses that were 22 
pounds lighter.

• Except for carcass weight, no 
differences were observed in carcass 
data between the two treatments.

Introduction

Compensatory growth occurs when 
animals that have previously been restricted 
in nutrient intake grow at a faster rate than 
similar animals that were not restricted.  The 
potential savings in feed cost is a primary 
reason for the interest in compensatory gains.  
For producers grazing ryegrass with fall-
weaned calves, a period of slow growth until 
ryegrass is available for grazing may be more 
profi table than feeding calves during this 
period.

Research evaluating compensatory gain 
is highly variable and seems to be affected 
by many factors.  Some of the factors that af-
fected the magnitude of compensatory growth 
included age of the animal when restriction 
begin, the length of time that the animal is 
restricted, the nature or the degree of the 
under-nutrition, and diet quality after the 
restriction period.  This study was undertaken 
to evaluate two different levels of growth 
from weaning until placement on ryegrass on 
compensatory gains.

Experimental Procedures

In each of two years, 128 steers at the 
Rosepine Research Station were used to 
evaluate the effect of level of gain after wean-
ing had on subsequent gain while grazing 
ryegrass and fi nishing.  Steers were weaned 
on grass hay for fi ve days in mid-September 
then randomized to one of two treatments.  
One group of steers received 5 pounds of 
supplement (Table 1) and medium-quality 
hay.  This diet was calculated to provide nu-
trient levels for moderate growth (ADG = 1.5 
pounds).  The other group of steers received a 
low-quality hay and one-fourth pound of cot-
tonseed meal per head per day.  This feeding 
treatment was designed to provide nutrition 
for about 0.2 pounds of gain per day.  Supple-
ments were fed at 8:00 AM each morning.  
During the supplementation period, steers 
had free access to hay and unlimited access 
to water.

Steers were vaccinated against clostridial 
bacteria at approximately 60 days of age, 
vaccinated against leptospirosis, vibriosis, 
IBR-BVD, and clostridium approximately 
three weeks before weaning and boosters for 
leptospirosis, vibriosis, IBR-BVD were given 
at weaning.  Steers were treated for internal 
parasites at weaning and at approximately 60-
day intervals thereafter.

Steers were weighed on two consecutive 
days at each data collection point.  In year 
1, steers were placed on ryegrass in mid-De-
cember.  Steers were placed on ryegrass in 
early January in year 2.  In mid-May of each 
year, steers were shipped to Decatur County 
Feedyard for fi nishing.  Steers were harvested 
when fat thickness was estimated to be 0.5 
inch.
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Results and Discussion

Average initial weight of steers was 457 
pounds (Figure 1).  Steers assigned to the 
low-gain group gained 19 pounds from wean-
ing until ryegrass placement (ADG = 0.21 
pounds) while steers fed for moderate growth 
gained 94 pounds (ADG = 1.02 pounds).  
Although steers on the moderate-growth diet 
did not gain as much as expected, the feed 
treatments did separate the weights of the two 
groups of calves by 75 pounds.

Steers fed for low-gain prior to grazing 
ryegrass gained 24 pounds more weight dur-
ing ryegrass grazing than steers fed for mod-
erate growth prior to grazing ryegrass (Figure 
2); however, this difference did not offset the 
lower gains during the feeding period prior 
to ryegrass grazing.  Steers fed for moder-
ate growth prior to grazing ryegrass were 51 
pounds heavier after grazing ryegrass.

During the fi nishing phase, steers fed for 
low-gain prior to grazing ryegrass gained 13 
pounds more than steers fed for moderate-
growth (Figure 2).  The increased gain in the 
feedyard combined with the additional gain 
during the ryegrass grazing period resulted in 
a 37 pound less weight gain for steers fed for 
low-gain during compared to steers fed for 
moderate-growth prior to ryegrass grazing.  
Thirty-seven pounds is approximately one-
half of the 75 pounds of additional weight 
that steers fed for moderate-gain realized 
during the feeding period prior to ryegrass 
grazing.

Carcasses from steers fed for moder-
ate-gain were 22 pounds heavier at harvest.  
There were no differences in yield grade, 
quality grade, fat thickness or ribeye area due 
to feeding treatments.  The average fat thick-
ness of steers was .51 inches.

Data from this study indicate that while 
some compensatory gains may occur after 
a period of feed restriction, it may be much 
lower than previously thought.  In this study, 
steers fed for low-gain after weaning only 
compensated for about one-half of the weight 
gained by steers fed for moderate growth 
after weaning.

 

 

Table 1.  Composition of supplement 
fed to moderate gain steers.

Ingredient Amount, %

Wheat middlings 39  

Ground corn 25

Rice bran 15

Cottonseed meal 10

Molasses 8.5

Limestone 1.5

Salt 1.0
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Figure 1.  Weight of steers managed for low-gain or moderate-gain from 
weaning until ryegrass.
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Figure 2.  Weight gain of steers managed for low-gain or moderate gain from wean-
ing until ryegrass.
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Soybean Hull Supplementation of Weaned Steers
Dave Sanson, Dean Lee and Rosepine Research Stations and Dave 
Foster, Market News Director LDAF

 Findings

• Live-weight gain increased by 0.12 or 
0.18 pounds for each pound of soybean 
hulls fed.

• Adding additional protein to the soybean 
hulls increased weight gain.

• Soybean hulls are a good source of 
energy for cattle consuming forages.

Introduction

The solvent extraction process of soy-
beans results in three primary products, soy-
bean meal, soybean oil and soybean hulls and 
yields of approximately 74% meal, 17% oil 
and 9% hulls.  The hull fraction of the soy-
bean is a highly digestible fi ber source for ru-
minants.  Research at the Rosepine Research 
Station indicate that performance of gestat-
ing cows fed soybean hulls perform equal to 
those fed similar levels of corn.  Other studies 
with gestating heifers indicate similar results 
and that gestating heifers supplemented with 
soybean hulls have slightly higher gains than 
those supplemented with comparable levels 
of rice bran.

There are no processing facilities for 
soybeans in Louisiana that produce soybean 
hulls, thus soybean hulls are not readily avail-
able in most of the state.  In fact, it is only 
recently that many producers realized that 
soybean hulls are an option as a feed source. 
Some feed manufacturers use soybean hulls 
in processed feeds that are available to 
producers, but beef producers are not aware 
of the potential cost and performance advan-
tages of bulk soybean hulls compared to other 
feeds.

Experimental Procedures

In each of two years, 128 steers at the 
Rosepine Research Station were used to eval-
uate supplementing soybean hulls to weaned 
steers consuming medium-quality hay.  Steers 
were weaned on grass hay for fi ve days in 
mid-September then placed on supplements.

In year 1, steers were blocked by weight 
then randomized in 12 groups.  Three groups 
of steers received 0.69 pounds of soybean 
meal per head per day, three groups received 
.33% of their initial body weight of soybean 
hulls per day, three groups received .66% of 
their initial body weight of soybean hulls per 
day, and three groups received .99% of their 
initial body weight of soybean hulls per day.  
Supplements were fed for 114 days.

In year 2, steers were blocked by weight 
then randomized in 16 groups.  Four groups 
of steers received 0.75 pounds of soybean 
meal per head per day, four groups received 
0.75 pounds of soybean meal plus .33% of 
their initial body weight of soybean hulls 
per day, four groups received 0.75 pounds 
of soybean meal plus .66% of their initial 
body weight of soybean hulls per day, and 
four groups received 0.75 pounds of soybean 
meal plus .99% of their initial body weight of 
soybean hulls per day.  Supplements were fed 
for 115 days.

Supplements were fed at 8:00 AM each 
morning.  During the supplementation period, 
steers had free access to a hay of medium-
quality (harvested after approximately 35 
growing days) and unlimited access to water.  
Steers were weighed on two consecutive days 
at the start and end of each trial.

Steers were vaccinated against clostridial 
bacteria at approximately 60 days of age, 
vaccinated against leptospirosis, vibriosis, 
IBR-BVD, and clostridium approximately 
three weeks before weaning and boosters for 
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leptospirosis, vibriosis, IBR-BVD were given 
at weaning.  Steers were treated for internal 
parasites at weaning and mid-way through 
the trials.

Results and Discussion

Average initial weight of steers in year 
1 was 533 pounds and was 491 pounds in 
year 2.  In Year 1, supplement levels were 
0.69 pounds of soybean meal or 1.75, 3.50, 
or 5.25 pounds of soybean hulls.  In year 2, 
supplementation levels were 0.63 pounds of 
soybean meal and 0.00 1.62, 3.24, or 4.84 
pounds of soybean hulls.

In year 1, steers fed only soybean meal 
gained more weight than steers fed the low 
level of soybean hulls, indicating that there 
was not enough protein in the diet (Figure 
1).    The effect of supplementing soybean 

hulls was linear, with each additional pound 
of soybean hull supplement resulting in 0.12 
pounds of live-weight gain.

In year 2, soybean meal was supple-
mented to all steers at the rate of 0.69 pounds 
per head per day.  The additional protein 
improved gains at all levels of soybean 
supplementation (Figure 1).  The effect of 
soybean hull supplementation was linear with 
each pound of soybean hulls resulting in 0.18 
pounds of live-weight gain.

These studies suggest that soybean hulls 
are a good energy source for growing calves 
and can be used to increase gains compared 
to only hay.  These studies also suggest that 
additional protein is needed to maximize 
utilization of the hulls.  We have observed a 
benefi t to providing additional protein to a 
soybean hull supplement with gestating cows 
at the Rosepine Research Station.

 

Figure 1.  Weight gain of steers supplemented with different levels of 
soybean hulls.
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Effects of Supplementation and Ryegrass Grazing 
on Heifer Development
Dave Sanson, Dean Lee and Rosepine Research Stations; Dave Foster, 
Market News Director LDAF and Gary Wicke, County Agent Livestock

Findings

• Increasing level of supplementation 
resulted in a linear increase in weight 
gain of heifers.

• Heifers supplemented at the lowest level 
had lower fall pregnancy rates.

• Delayed placement of heifers on 
ryegrass resulted in lower weight gains.

• Heifers not placed on ryegrass until 
April 15 had lower pregnancy rates.

• Heifers on the feed treatments that 
resulted in lower weight gains did not 
exhibit compensatory gains.

Introduction

Developing heifers in the southeastern 
United States can be diffi cult due to low 
growth rates during the summer months.  The 
general recommendation for heifer develop-
ment is to have heifers weigh between 60 
and 65% of their mature weight at breeding 
and between 80 and 85% of their mature 
weight at calving.  Ryegrass can provide 
daily gains of 2 to 2 1/2 pounds during the 
winter and spring months, which can provide 
enough weight gain to meet the target breed-
ing weight.  In contrast, summer grazing may 
not provide enough gain to meet the target 
calving weight.  Previous research at the 
Rosepine Research Station indicates that the 
average daily gain of replacement heifers on 
summer grass is between .75 and 1.1 pounds.

The increase in energy costs has resulted 
in increases in the cost of producing ryegrass.  
However, it has also increased the cost of 
supplemental feed and hay production.  This 
study was designed to evaluate different 
levels of supplements and different lengths of 
ryegrass grazing on development of heifers.  

Data presented in this paper include weight 
gains from weaning until the following 
October.  Additional data are being collected 
on calving and rebreeding.  Once this data 
are collected an economic analysis will be 
conducted.

Experimental Procedures

In each of two years, 108 heifers at the 
Rosepine Research Station were used in a 4 
X 3 factorial design to evaluate the effects 
of level of supplemental feed after weaning 
and the time of placement on ryegrass on 
heifer growth and development.  Four lev-
els of supplements (Table 1) were fed from 
weaning until placement on ryegrass (0.25%, 
0.50%, 0.75%, and 1.00% of initial body 
weight).  Twelve heifers (36 heifers total) 
were removed from each supplemental treat-
ment on December 15 and placed on rye-
grass.  Another 36 heifers were removed from 
supplemental treatments on February 15 and 
placed on ryegrass.  The remaining 36 heif-
ers were placed on ryegrass on April 15.  All 
heifers were maintained in one group after 
placed on ryegrass.

All heifers were weaned on grass hay for 
5 days in mid-September then randomized to 
one of 12 groups, resulting in three replicates 
of each of the four supplemental treatments 
with nine heifers in each of the 12 groups.  
Subsequently, three heifers from each of the 
groups was randomly assigned to be placed 
on ryegrass on December 15, three on Febru-
ary 15, and three on April 15.

Supplements were fed at 8:00 AM each 
morning.  During the supplementation period, 
heifers had free access to a hay of medium-
quality (harvested after approximately 28 
growing days) and unlimited access to water.

Heifers were vaccinated against clostrid-
ial bacteria at approximately 60 days of age, 
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vaccinated against leptospirosis, vibriosis, 
IBR-BVD, and clostridium approximately 
three weeks before weaning and given boost-
ers for leptospirosis, vibriosis, IBR-BVD was 
given at weaning.  Heifers were treated for 
internal parasites at weaning and at approxi-
mately 60-day intervals thereafter.

Heifers were weighed on two consecutive 
days at each data collection point.  On April 
15 of each year, fi ve Red Angus bulls were 
placed with the heifers for a 90-day breeding 
season.  Data were analyzed using a model 
for a 4 X 3 factorial design with year effect 
included in the model. 

Results and Discussion

Initial weight of the heifers was approxi-
mately 450 pounds.  Level of supplementa-
tion had a positive effect on heifer growth 
(Figure 1).  This was a linear effect, with 
each additional level of supplement providing 
approximately .12 pounds of weight gain per 
day.  Changes in weight during the supple-
mentation period due to the level of supple-
ment were still present the following October.  
This suggests that the heifers fed the lower 
levels of supplements did not compensate 
when placed on grass.

Supplementation level had a signifi cant 
effect on fall pregnancy rates (Figure 2).  The 
heifers supplemented with only 0.25% of 
their body weight had lower pregnancy rates 
than heifers supplemented at the higher lev-
els.  There were no differences in pregnancy 
rates of the groups supplemented at 0.50% or 
higher.

Time of placement on ryegrass had a 
signifi cant effect on weight gain of heifers 
(Figure 3).  Ryegrass increased the rate of 
gain of the heifers.  Heifers place on rye-
grass on December 15 gained weight at a 
higher rate than heifers that remained on 
hay and supplement from December 15 until 
February 15.  Heifers placed on ryegrass on 
February 15 gained weight at a higher rate 
than those that remained on supplement until 
April 15.  There was no difference in weight 
gain among treatment groups after they were 

placed on ryegrass.  These data also suggest 
that animals do not compensate for lower 
weight gains when placed on a higher quality 
feed.

Time of placement on ryegrass had a 
signifi cant effect on fall pregnancy rates of 
heifers (Figure 4).  There was no difference 
in fall pregnancy rates between heifers placed 
on ryegrass on December 15 or February 15; 
however, both of these groups had higher 
pregnancy rates than heifers that were supple-
mented until April 15.

Developing heifers to calve at two years 
of age can be a challenge in Louisiana.  Data 
from this study indicate that although differ-
ent levels of growth can be used to develop 
heifers, heifers that do not receive adequate 
nutrition will have lower pregnancy rates.  In 
addition, producers should not rely on un-
derfeeding heifers and expect compensatory 
gains to provide the level of gain needed for 
satisfactory reproduction. 

Table 1. Composition of Supplement 
fed to heifers.

Ingredient Amount, %

Wheat middlings 39  

Ground corn 25

Rice bran 15

Cottonseed meal 10

Molasses 8.5

Limestone 1.5

Salt 1.0
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Figure 1.  Effect of level of supplement on weight gain of heifers.
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Figure 3.  Effects of time of placement on ryegrass on weight gain of heifers.
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Effects of Supplementing Standard Rice Bran or 
Solvent Extracted Rice Bran to Young Cows during 
the Late Gestation
Dave Sanson, Dean Lee and Rosepine Research Stations

Findings

• Females supplemented with defatted 
rice bran during the last one-third of 
gestation gained more weight than 
females supplemented with standard rice 
bran.

• Both bred heifers and females bred to 
have their second calf increased body 
mass during the supplementation period.

• Bred heifers had lower fall pregnancy 
rates than females bred to have their 
second calf at the start of the study.

Introduction

Rice bran is a byproduct of the rice mill-
ing industry and is commonly fed as an en-
ergy supplement in many areas of Louisiana.  
Rice bran does not have the energy value of 
some other cereal grain byproducts; however, 
due to its cost in the years when a signifi cant 
acreage of rice is planted, it is often an eco-
nomical supplement.

Standard rice bran contains 10 to 12% 
rice oil depending on the milling process.  
Since rice oil has properties that make it 
desirable for the human food industry, there 
has been increase interest in extracting the oil 
from rice bran.  This leaves a product that is 
lower in oil, but higher in protein.

Experimental Procedures

Forty-four bred heifers and 40 females 
bred to have their second calf were used in 
year 1 and 72 bred heifers and 60 females 
bred to have their second calf were used in 
year 2 to compare the effect of supplementing 
standard rice bran or solvent-extracted rice 
bran during the last trimester of pregnancy 
on weight gain of cows prior to calving and 

subsequent cow and calf performance.  Sup-
plemental treatments were either 5 pounds 
of standard rice bran or 5 pounds of solvent 
extracted rice bran.  In year 1, bred heif-
ers were randomized into four groups of 11 
heifers with two groups randomly assigned to 
each supplemental treatment, while females 
bred to have their second calf were random-
ized into four groups with 10 heifers per 
group with two groups randomized to each of 
the supplemental treatments.  In year 2, bred 
heifers were randomized into six groups with 
12 heifers in each group with three groups 
randomized to each of the supplemental treat-
ments.  Females bred to have their second 
calf were randomized into six groups with 
10 heifers in each groups with three groups 
randomized to each of the supplemental treat-
ments.

Cows groups were maintained in 100- by 
200-ft pens at the Rosepine Research Station 
during the supplementation period.  Supple-
ments were fed at 8 AM each morning.  All 
groups had unlimited access to a medium-
quality bermudagrass/bahiagrass hay (10.6% 
CP).

Weights of cows were recorded on two 
consecutive days prior to the start of the 
supplemental treatments and approximately 
one week before the start of the calving 
season.  Body condition score, using a 1 to 
9 scale, was assigned on each of these days.  
Supplementation was continued until all cows 
had calved.  Weights were also measured and 
body condition scores assigned prior to the 
breeding season, at the end of the breeding 
season and at weaning.  All weights for both 
cows and calves were recorded without prior 
removal from feed or water.

Cows and their calves were moved to an 
annual ryegrass pasture within 24 hr of calv-
ing.  After the ryegrass grazing season, pairs 
were maintained on bermudagrass and ba-
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hiagrass pastures until weaning.  Pregnancy 
was determined by rectal palpation using an 
ultrasound in mid-September.  Cows received 
vaccinations against leptospirosis, vibriosis, 
infectious bovine rhinotracheitis (IBR), 
parainfl uenza

3
 (PI3), bovine viral diarrhea 

(BVD), and bovine respiratory syncytial virus 
(BRSV) prior to the breeding season which 
began in mid-April and lasted 60 days.

Calves were born from mid-February to 
mid-April.  At birth, calves were identifi ed 
with a numbered ear tag, body weighed and 
sex recorded, and male calves were castrated.  
Additional calf weights were recorded when 
cows were weighed.  Calves were vacci-
nated against clostridial bacteria at approxi-
mately 60 days of age.  A booster vaccine 
for clostridial bacteria and vaccines against 
leptospirosis, vibriosis, (IBR), (PI3), (BVD), 
and (BRSV) were given in mid-September.  
Calves were weaned in mid-September.

Results and Discussion

Cows supplemented with solvent-ex-
tracted rice bran gained approximately 40 
pounds more weight during the supplemen-
tation period than cows supplemented with 
standard rice bran (Figure 1).  This increase 
in weight was maintained through the calv-
ing season and the summer grazing season.  
Cows supplemented with the solvent-extract-
ed rice bran during the last third of gestation 
were approximately 30 pounds heavier when 
calves were weaned.

Condition score was not affected by sup-
plemental treatments (Figure 2).  With mature 
cows, condition score change usually follows 
weight change; however, young females are 
still growing.  Weight gain in this study was 
due to fetal development and body growth.  
There was no difference in fall pregnancy rate 
due to supplementation treatment (Figure 3).

Females bred to have their second calf 
were heavier at the start of the supplemen-
tation period and maintained this weight 
difference during the entire trial (Figure 4).  
Bred heifers were approximately 50 pounds 
heavier at wean then at the start of the sup-
plementation period, while females bred to 
have their second calf were approximately 80 
pounds heavier at weaning than at the start 
of the supplementation period.  There was 
no difference in condition score due to cow 
age.  Rebreeding rate was lower for fi rst-calf 
heifers than for females that calved with their 
second calf.

Solvent-extracted rice bran has lower 
oil content; however, removing the rice oil 
increases the protein content.  In contrast, 
standard rice bran should provide more sup-
plemental energy due to its higher oil content.  
The protein content of the hay should have 
been adequate to meet the requirements of 
the females used in this study; however, the 
increased performance of the females supple-
mented with solvent-extracted rice bran may 
have been due to the increase in supplemental 
protein 
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Figure 1.  Weight change of cows consuming medium-quality hay supplemented 
with standard rice bran or extruded rice bran during the last 1/3 of gestation.
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Figure 2.  Pregnancy rates of young cows consuming medium-quality hay supple-
mented with standard rice bran or extruded rice bran during the last 1/3 of gesta-
tion.
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Figure 3.  Weight change of bred heifers and females bred to have their second calf.
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Figure 4.  Pregnancy rate of bred heifers and females bred to have their second calf.
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Louisiana’s Gain Evaluation Test of Beef Bulls
 D. F. Coombs, Dean Lee Research/Extension Center

Findings

• One hundred ninety-two bulls 
representing 5 breeds and 33 Louisiana 
breeders were evaluated on two 
conventional bull performance tests in 
the winter 2005-06 and the summer 
2006.

• Daily gains on test averaged 3.73 pounds 
and yearling weight averaged 1109 
pounds.

• Average selling price for the past sale 
was over $1750 per bull.

Introduction

It has been well established that such 
traits as growth rate, feed effi ciency and 
size at a given age are moderately to highly 
heritable.  Selection based on individual per-
formance is an effective means of obtaining 
genetic improvement.

Since 1958, the Louisiana Agricultural 
Experiment Station has been performance 
testing beef bulls for interested breeders 
throughout the state.  The primary objec-
tive of the post weaning evaluation test is to 
compare the ability of bulls to gain rapidly 
and effi ciently under uniform conditions.  In 
addition to the actual evaluations, the central 
testing station provides some of the educa-
tional tools necessary to acquaint breeders 
with post weaning data and sire selection.

Experimental Approach

Two 112-day tests are conducted each 
year; one from November to March (winter 
test) for spring-born calves and one from 
June to October (summer test) for fall-born 
calves.  Thus, the calves range in age from 
six to nine months at the start of each test.  

Bull weights are taken every 28 days in ad-
dition to the initial and fi nal weights.  Hip 
heights, pelvic area and scrotal circumfer-
ences are taken at the end of each test and 
adjusted to a 365-day basis.  Bulls were full-
fed, free-choice in groups of approximately 
10 each.  The diet contains 65% TDN (total 
digestible nutrients) and 13% crude protein.  
The ration  is composed of 40% ground corn, 
20% crimped oats, 20% cottonseed hulls, 
10% cottonseed meal, 9% molasses, .5% salt, 
.5% oyster shell fl our, and a Vitamin ADE 
premix.

Cost of performance testing bulls has 
averaged approximately $450 per head.  This 
cost is based on a $100 nomination fee per 
bull and $.90 cents per pound of gain while 
on test.

Beginning in 1998, participants were giv-
en an option to have their bulls ultrasounded 
for loin eye area, fat thickness and marbling 
and have a Breeding Soundness Exam con-
ducted which includes a semen evaluation as 
well as a physical exam.  Also beginning with 
the summer 2006 test, all bulls were required 
to have a negative PI-BVD test before arriv-
ing at the test station. 

 

Results and Discussion

Tables 1 and 2 present average post- 
weaning performance data by breed or breed 
type for the winter 2005-06 and summer 
2006 test periods, respectively.  Overall per-
formance was higher during the winter test.  
Gains during the winter testing period are 
normally higher than in the summer.  Even 
though fans and a sprinkler system have been 
installed, gains are still slightly higher for 
bulls fed during the winter feeding period.  
The average daily gain for the winter group 
was 3.80 pounds and 3.65 pounds for the 
summer tested group of bulls.
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Average weight per day of age at the end 
of each test period was 2.93 pounds for the 
winter group and 3.09 pounds for the summer 
group.  The winter group of bulls was older 
(390 days versus 358 days) at the end of the 
testing 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 
conditions.  Selection for 112-day gains 
should improve weaning weights and feedlot 
performance because some of the same genes 

are involved in performance of these growth 
traits.

A sale was held at the conclusion of the 
winter test.  Approximately half of the bulls 
in each test are eligible for the sale because 
they must be above breed average for adjust-
ed 365 day weight and average daily gain on 
test.  Many producers elect not to offer their 
bulls for sale at the end of the test, but to keep 
them until they are older.  Twenty-nine bulls 
were consigned to the sale from the winter 
test.  Twenty-fi ve bulls sold for an average of 
$1,750.

 Table 1.  Summary of Performance by Breed (Winter 2005-06)

 No. Initial Final Final  365-D Hip 
 of weight weight WDAa ADGb Weightc htd SCe  
Breed bulls lb. lb.  lb. lb. lb. in. cm.

Angus 92 742 1176 2.96 3.87 1096 49.4 34.6
Black Max 10 662 1089 2.91 3.81 1074 51.3 32.7
Brangus 6 806 1174 2.93 3.29 1086 51.8 32.7
Charolais  23 647 1062 2.92 3.29 1068 51.1 32.6
Hereford 4 611 970 2.45 3.21 915 47.9 31.7
Total/
   Average 135 749 1179 2.97 3.84 1100 51.4 35.0
aWeight per day of age.
bAverage daily gain on 112-day test.
cAdjusted 365-day yearling weight.
dAdjusted 365-day hip height.
eAdjusted 365-day scrotal circumference.

Table 2.  Summary of Performance by Breed (Summer 2006)

 No. Initial Final Final  365-D Hip 
 of weight weight WDAa ADGb Weightc htd SCe  
Breed bulls lb. lb.  lb. lb. lb. in. cm.
        
Angus 38 693 1113 3.06 3.75 1125 50.4 34.1
Brangus 2 609 985 3.14 3.35 1135 52.4 33.7
Charolais 17 721 1110 3.17 3.48 1157 52.0 35.5
Total/
   Averages 57 698 1107 3.09 3.65 1135 50.9 34.5
aWeight per day of age.
bAverage daily gain on 112-day test.
cAdjusted 365-day yearling weight.
dAdjusted 365-day hip height.
eAdjusted 365-day scrotal circumference.
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Louisiana Forage-Based Bull Performance Test 
Program
J. E. Devillier, Area Livestock Agent 

 Findings

• One hundred thirty-two bulls 
representing 12 breeds and 27 seedstock 
producers were evaluated on two annual 
winter forage tests in 2004-05 and 2005-
06.

• Average daily gains were 3.21 pounds in 
2004-05 and 2.71 pounds in 2005-06.

• End of test weights averaged 1,136 and 
1,098 pounds, respectively.

• The average cost of per pound of gain 
was $0.55 in 2004-05 and $0.79 in 
2005-06.

Introduction

Economically important traits such as 
daily gain and yearling weight are moderately 
to highly heritable.  The demand for specifi -
cation beef imposes greater demand for com-
mercial cattlemen to know the feedlot growth 
and carcass traits of their cattle.  Commercial 
cattlemen need and demand post-weaning 
performance data on bulls they purchase.

Forage testing programs evaluate bulls 
under conditions common to commercial 
cattle production.  A central forage-based 
testing program provides seedstock producers 
opportunities to evaluate post-weaning traits 
of purebred bulls, evaluate their breeding pro-
grams and advertise their seedstock.  Since 
1998, the Louisiana Forage-Based Bull Per-
formance Testing Program coordinated by the 
Louisiana Cooperative Extension Service, has 
evaluated beef bulls for Louisiana seedstock 
producers.  Results of this program should be 
of interest to cattlemen.

The purpose of the program is to measure 
post-weaning growth rates and assess other 

traits of importance for seedstock and com-
mercial production.  Information is gathered 
and compared from Louisiana herds and bulls 
of various breeds.  The Louisiana Department 
of Public Safety and Corrections through 
Prison Enterprises and Dixon Correctional 
Institute, cooperates in the conduct of the for-
age testing program.  Bulls are grazed at the 
DCI Feedlot facility located near Wilson, LA.

Experimental Approach

Prior to September each year, soil tests 
site were conducted and applications were 
made of the needed lime and fertilizer (P and 
K).  In 2004, Jackson ryegrass was planted 
in late September.  Jackson ryegrass was 
selected for its high level of performance, 
cold tolerance and rust resistance.  In the fall 
2005, hurricanes and hot dry weather delayed 
grass growth and the start of the test.  In ad-
dition, because the Jackson cultivar was not 
available, the Lone Star cultivar was planted.  
The forage-based performance test was open 
to bulls born from September 1, the preced-
ing year to March 31, of the current year and 
bulls ranged in age from seven to 14 months. 
A maximum of 100 bulls can be tested per 
year.

Bulls were delivered to the facility in 
early November 2004 and in early January 
2006.  Upon arrival, bulls were examined 
by a veterinarian, weighed, assigned a tag 
number, vaccinated for bovine respiratory 
diseases (IBR, BVD, PI3, BRSV and Pas-
teurella haemolytica) and treated for internal 
and external parasites. Fort Dodge Animal 
Health and Merial Animal Health companies 
supported this test.  Bulls were measured 
for hip height and scrotal circumference and 
assigned a disposition score of 1 to 6 (1 = 
docile and 6 = extremely agitated).  Bulls 
were divided into two equal numbered weight 
groups based upon body weight (a heavy 
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weight sort, 700 lb and over and a lightweight 
sort, under 700 lb).  Bulls were drylotted up 
to two weeks and fed a 12% crude protein 
diet of 90% ground corn and 10% soybean 
meal and hay free choice. During this period, 
bulls were limit grazed on ryegrass, initially 
for two to three hours a day, with time gradu-
ally increased until bulls were adjusted to 
full-time grazing after two weeks. In 2006, 
bulls were delivered in early January and 
placed on ryegrass within a week.

In the third week of November 2004, 
bulls were weighed on test and stocked at 
1.75 acres per bull.  A second disposition 
score was recorded on each bull.  At the 
90-day point, bulls were weighed, treated 
for internal and external parasites and as-
signed a third disposition score.  Bulls were 
weighed off test at 160 days.  In 2006, bulls 
were weighed at 60 days and weighed off 
test at 130 days.  Individual weights, fi nal hip 
height, fi nal scrotal circumference, and fi nal 
disposition score were recorded.  Recorded 
weights were 18-hour shrunk weights.  Ul-
trasound measures for ribeye area and fat 
thickness were also recorded.  A breeding 
soundness evaluation was conducted on each 
test bull at the discretion of the owner.

Results and Discussion

Nineteen seedstock producers consigned 
69 bulls to the 2004-05 forage test. Table 1 
presents the average post-weaning growth 
and carcass data for the breed or breed type 
for this test period.  One bull was removed 

from the test because of a hoof injury. Av-
erage daily gain of all bulls (68) was 3.21 
pounds per day with a range of 2.34 to 4.55 
pounds.  Bulls averaged 513 pounds gain in 
160 days.  Twenty-one seedstock produc-
ers consigned 63 bulls to the 2005-06 forage 
test. Table 2 shows the average post-wean-
ing growth and carcass data for the breed or 
breed type for this test period.  One bull died 
prior to the completion of the test.  Bulls 
gained 2.71 pounds per day during the 130 
day test and gains ranged from 0.80 to 4.38 
pounds.  Total gain was 353 pounds.

Producers were charged a fl at rate of 280 
dollars per bull for the forage test exclusive 
of breeding soundness exams and extraordi-
nary veterinary expenses.  For the 2004-05 
test, the cost per pound of gain averaged 55 
cents.  The cost of gain for the 2005-06 test 
was 79 cents per pound and more bulls were 
treated from respiratory problems than in the 
previous test.

Initial weight, fi nal weight, weight gain, 
average daily gain, fi nal hip height, fi nal 
scrotal circumference, fi nal disposition score, 
ribeye area, ribeye area per 100 pounds body 
weight fat thickness and percent intramuscu-
lar fat are presented in Table 1 and Table 2, 
respectively, for each breed or breed type.

In conclusion, the Louisiana Forage-
Based Bull Performance Test is an excellent 
tool for evaluating growth and carcass traits 
of bulls under forage conditions common 
to commercial beef production.  Data from 
these evaluations can help purebred produc-
ers improve the genetic merit of their herds
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Table 1. Performance of bulls on forage test 2004-05.

 No. Initial Final Weight ADG, Hip SC, Disp. REA, REA/  FT, % 
Breed Bulls Weight Weight Gain lb Height cm Score in2 cwt in IMF 

Angus 23 664 1170 506 3.17 52 37 2.6 10.14 0.87 0.15 2.06
Angus + 2 493 1005 512 3.20 52 36 2.5 9.97 0.99 0.13 2.38
Brangus 17 593 1103 510 3.19 53 35 3.5 9.91 0.90 0.11 1.91
Charolais 10 425 910 485 3.04 51 33 2.3 9.13 1.00 0.08 1.76
Composite 2 635 1157 522 3.26 52 34 3.0 11.26 0.97 0.19 2.19
Hereford1 2 703 1290 560 3.50 53 36 2.0 11.92 0.92 0.23 2.03
Noble Line 10 762 1316 554 3.46 54 39 3.3 10.95 0.84 0.12 2.16
Shorthorn 3 703 1229 526 3.28 55 36 2.0 12.41 1.01 0.11 2.69
Average 68 623 1136 513 3.21 53 36 2.9 10.21 0.90 0.13 2.03
1One bull removed from test for hoof injury

Table 2. Performance of bulls on forage test 2005-06.

 No. Initial Final Weight ADG, Hip SC, Disp. REA, REA/  FT, % 
Breed Bulls Weight Weight Gain lb Height cm Score in2 cwt in IMF

Angus2 19 753 1064 301 2.31 50 34 3.3 10.13 0.98 0.10 1.87
Angus + 2 647 1137 490 3.77 54 37 2.0 10.60 0.94 0.10 1.49
AN x GV 3 852 1301 449 3.46 52 35 3.0 11.87 0.93 0.08 1.23
Brangus 15 655 1034 379 2.91 52 33 3.8 9.99 0.97 0.10 1.46
Charolais 2 1135 1465 330 2.53 56 41 2.0 13.80 0.94 0.11 1.43
Gelbray 14 727 1121 394 3.03 51 35 3.5 11.20 1.00 0.09 1.40
Hereford 1 830 1035 205 1.58 52 33 2.0 8.80 0.85 0.07 1.12
Maine X 1 664 1066 402 3.09 47 40 2.0 10.30 0.97 0.12 1.68
Simmental 2 1101 1261 160 1.23 52 36 3.0 13.15 1.04 0.08 1.17
Shorthorn 3 634 982 348 2.68 50 36 2.3 10.43 1.07 0.08 1.45
Average 62 742 1098 353 2.71 51 35 3.3 10.85 1.00 0.10 1.56
2One bull died prior to completion of test.
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The Louisiana’s Master Cattle Producer Program
J. E. Rowntree, Assistant Professor, School of Animal Sciences and C. B. 
Navarre, Associate Professor, Department of Veterinary Science

 Findings

• A total of 665 participants have enrolled 
in Master Cattle Producer.

• The Master Cattle Producer series has 
been offered 20 times.

• Over a three-year period, 516 individuals 
have graduated.

• Continuing Education for Master Cattle 
Producer via Distance Education has 
been received favorably.

Introduction

The Master Cattle Producer (MCP) 
Program, a branch of the Master Farmer 
Program, is designed to enhance the sustain-
ability of beef producers.  More specifi cally, 
Master Cattle Producers should: 1) have 
working knowledge of environmental stew-
ardship, sustainable livestock production, 
farm management and marketing; 2) under-
stand how these practices are interrelated and 
3) implement these practices on their opera-
tion.

The MCP was fi rst requested by the Loui-
siana Cattlemen’s Association (LCA) and 
has been a cooperative effort among the LSU 
AgCenter, LCA and the Louisiana National 
Resources Conservation Service (NRCS).

 

Experimental Approach

The requirements for MCP were decided 
over a series of meetings between LCA, 
NRCS and the LSU AgCenter.  The involved 
parties agreed that prospective graduates 
must complete 10 lectures addressing nutri-
tion, animal health, animal handling, pasture 
management, fi nancial management, animal 
genetics and reproduction.  Along with this, 

participants must complete the fi rst eight 
hours of Master Farmer and the Louisiana 
Beef Quality Assurance training.

A registration fee of $100.00 payable to 
the LSU AgCenter was established to pay 
for the class.  In turn, producers received an 
educational manual and, upon graduation, a 
certifi cate, MCP ranch sign and identifi cation 
card.  A $50.00 fee was assessed by the LCA 
for BQA training to nonmembers.

Results and Discussion

Two MCP lectures were initially offered 
at the LCA convention, 2004, in which 70 
people participated.  Forty others participated 
in lectures offered at the Beef and Forage 
Short course.  Since these offerings, the MCP 
lecture series has been offered 20 times.  In 
all, 665 participants have registered to be-
come a Master Cattle Producer.  In three 
years of presenting material, 516 have gradu-
ated. 

One result of the MCP series is the advent 
of the tri-state distance education program 
developed with Mississippi State and Auburn 
Universities.  This, in turn, has been used 
as continuing education for MCP.  Utilizing 
the distance education sites quality program-
ming on all aspects of beef production can be 
televised locally to beef producers.  In 2006, 
two distance education programs were broad-
cast.  The Source Verifi cation Program was 
hosted by the LSU AgCenter and included 
seven nationally known speakers who dis-
cussed process and source verifi cation with 
beef producers.  The program was aired to 
more than 30 sites in three states.  Producer 
surveys (n = 22) were accumulated after the 
program.  On a scale of 1 (poor) to 5 (excel-
lent), producers rated the short course overall 
4.43 + 0.14.  When asked to rate the distance 
education experience, the result was 4.29 
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+ 0.14.  Further, when asked if they would 
attend another program via distance educa-
tion, producers answered yes 95% of the 
time.  The second program featured speakers 
discussing animal health was broadcast to 
eight sites in Louisiana and also to sites in 
Mississippi and Alabama.  A similar survey 
was administered to producers.  When asked 
to rate the program on a scale of 1 (poor) to 5 
(excellent), the mean respondent answer was 
4.00 + 0.10.  When asked to rate the distance 
education experience, the mean response 

was 3.52 + 0.18.  However, again, 95% of 
the respondents answered they would attend 
another distance education program.

As of January 2007, all MCP lectures are 
recorded onto mediacyte , an interactive re-
cording system, for county agents to continue 
to present the initial offering of MCP.  Ad-
vanced MCP classes are also being planned.  
The authors would like to thank the LSU 
AgCenter county agents, NRCS and LCA for 
their work and dedication to the program.
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Lafourche Parish Select Heifer Sale
Michael C. Hebert, County Agent, LCES

Findings

• In 1985, 132 heifers sold for an average 
of $555.00.

• In 2006, 105 heifers averaged $1,250.00 
per head.

• 60% of heifers sold to LaFourche Parish 
producers.

• Since 1985, 2,454 heifers have been sold 
grossing more than $1.9 million.

Introduction 

The Louisiana Cooperative Extension 
Service has a history of using advisory 
committees in various commodity areas.  In 
Lafourche Parish, the livestock and pasture 
advisory committee has been a functional and 
active group for years, suggesting areas on 
which to focus extension educational pro-
grams.

At an advisory committee meeting in 
1982, the quality of brood cows in parish 
beef herds was cited as a major problem 
because weaning weights averaged less than 
400 pounds.  LSU AgCenter Research had 
shown that Brahman F1 cross females (Brah-
man x Hereford, Hereford x Brahman, Brah-
man x Angus, Angus x Brahman) bred to a 
terminal third breed sire (Charolais) weaned 
calves weighing approximately 100 lbs. more 
than straightbred contemporaries (Turner and 
McDonald, 1969).  It was theorized that if all 
cows in the parish were F1 Brahman crosses, 
calf weaning weights could be increased by 
an average of 100 pounds per animal and 
would be worth an additional $500,000 to 
parish cattle producers annually.

Perhaps the most effective method of 
trying to improve the quality of herds in 

Lafourche Parish would be to make high 
quality Brahman F1 females/heifers avail-
able to producers for replacements.  When 
it became evident that producers and buyers 
were interested in such replacements, the fi rst 
Select Heifer Sale was organized and held in 
March of 1985, three years after the initial 
1982 meeting.

Goals were to:  1) provide Lafourche beef 
cattle producers, as well as producers from 
neighboring parishes and states, an oppor-
tunity to select, bid on and buy genetically 
superior F1 Brahman-cross females; and 
2) provide F1 producers and selected guest 
consignors an opportunity to market F1 Brah-
man-cross females at a designated competi-
tive bidding sale.

Experimental Approach

Consignments to the sale were made by 
any cattleman in the parish producing F1 
heifers.  All nominated heifers were subject 
to rigorous standards set by the Select Heifer 
membership (see list at end of article).  A 
selection committee evaluated each consign-
ment in October.  If sale standards are not 
met, the heifer was refused.  A second screen-
ing was done in January and the fi nal screen-
ing the day before the sale.  Heifers could be 
eliminated at any time.

The sale was advertised in several ways.  
Half-page ads were purchased in The Louisi-
ana Cattleman magazine and the Gulf Coast 
Cattleman magazine.  The ads were in the 
February issue.  Ads also appeared in the 
Louisiana and the Mississippi Market Bul-
letins January through March.  In addition, 
the Heifer Sale Association sent letters to all 
Lafourche Parish cattlemen and to previous 
buyers informing them of the sale. LCES 
fi eld faculty were sent a sale fl yer via elec-
tronic communications.
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Results and Discussion

At the fi rst sale in 1985, 132 heifers sold 
for an average price of $555.11.  The 2006 
sale averaged $1,249.90 on 105 head.  From 
1985 to 1997, the sale was open to all breeds 
and not restricted to true F1 heifers.  The 
1998 sale offered only true F1 Brahman-cross 
heifers and fi rst-calf cows.  To date, 2,454 
heifers have sold for a total of $1,974,619, 
averaging $804.65 per heifer.  Annual av-
erage prices varied with the overall cattle 
market, but generally the Select Heifer Sale 
prices have been signifi cantly higher than 
sale barn averages for the market period.

Because F1 numbers were low in the 
beginning, some percentage heifers were in-
cluded in the sales.  Young females with 3/8- 
or 5/8-percentage Brahman breeding were 
included, along with some purebred Her-
eford, Angus, Charolais and Brahman heifers.  
Allowing purebred heifers to be eligible for 
sale encouraged some cattlemen to raise the 
purebred cattle needed to produce F1 calves 
for future sales.  The predominant Brahman 
crosses have been Hereford and Angus F-1s.

More than 60% of heifers sold have re-
mained in Lafourche Parish.  This translates 
into 1,472 quality replacement heifers re-
maining in the parish.  In addition, because of 
the demand for F1 females, several cattlemen 
entered into F1 female production to take 
advantage of the good reputation of this type 
of female.

The effects can also be seen at the stock-
yard, where quality calves weaned from F1 
females bring top dollars.  In addition to good 
prices, the heavier weaning weights mean 
more dollars per calf sold.

The sale has gained a good reputation, 
attracting buyers from throughout Louisiana 
and neighboring states.  Dedication of the 
members and consignors assured that only 
quality animals were offered.  Adding a com-
puter program written by LSU AgCenter beef 
specialist has enabled more accurate records 
to be kept as well as allowed for more effi -
cient sales.

Local producers investing in these heif-
ers have also made other strides to ensure a 
positive return on investment.  For example, 
producers are placing greater emphasis on 
pasture improvement to help cattle achieve 
their genetic potential.  Many producers uti-
lize recommended herd health programs and 
follow recommended management practices 
to keep heifers producing up to their capabili-
ties.
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List of  Standards and Criteria for 
Consigning Heifers to the Sale

• Calved on consigner’s farm

• Between 12- and 36-months of age

  at 24 months – pregnant 

  at 36 months – calf at side

• Structurally sound

• Body condition score between 5.0 and 
6.5

• Brucellosis free herd – calfhood 
vaccinated

• Negative test for tuberculosis

• Treated for (free of) internal and external 
parasites

• Vaccinated for Leptospirosis, IBR, PI3, 
BVD, BRSV, Clostridial (8-way)

• Veterinary Health Certifi cate (For 
crossing state lines.)
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Changes to Health Entry Requirements and Health 
Procedures on Arrival for the Louisiana Calf to 
Carcass Program, the Louisiana Forage-Based Bull 
Performance Testing Program and the Dean Lee Beef 
Bull Gain Evaluation Test
Christine B. Navarre, Department of Veterinary Sciences

Findings

• Requirements for vaccination for LSU 
AgCenter sponsored beef programs 
were changed to two doses of modifi ed 
live respiratory disease vaccines.

• Testing for Bovine Viral Diarrhea Virus 
was instituted.

Introduction

The success of any bull or feeder calf 
performance evaluation program can be infl u-
enced by the overall health of the animals in 
the program.  A major risk factor for health 
problems is the commingling of cattle from 
different sources.  Any disease event can have 
major long-term impacts on animal perfor-
mance, even if the disease is treated and con-
trolled.  Commingling from many sources is 
inherent in performance evaluation programs, 
so sound preventive health programs are criti-
cal.  Although health problems cannot be to-
tally eliminated, they can be greatly reduced 
with stringent health entry requirements and 
proper handling of cattle on arrival.

The LSU AgCenter has three bull and 
feeder calf performance evaluation programs: 
the Louisiana Calf to Carcass Program; the 
Louisiana Forage-Based Bull Performance 
Testing Program; and the Dean Lee Beef Bull 
Gain Evaluation Test.  At the request of the 
LSU AgCenter Extension personnel oversee-
ing the three programs, the health require-
ments and procedures for each were evalu-
ated and updated.

Experimental Approach

The entry requirements for each program 
were evaluated with special attention paid 

to vaccination requirements.  Other require-
ments, such as weaning period prior to 
arrival, deworming recommendations, tests 
for diseases and medications and vaccina-
tions administered at arrival were also evalu-
ated.  Health requirements were compared 
to preconditioning programs, feedlot health 
programs recommended by the industry and  
health requirements of other performance 
evaluation programs in the southeastern U.S.  
After evaluation, recommendations were 
made to each of the programs on changes that 
should improve the health status of animal in 
programs.

Results and Discussion

Each program had different health entry 
requirements when evaluated.  Although each 
program had slightly different objectives, the 
fi nal recommendations for each were similar.  
The major differences were due to the differ-
ences in the programs.

The most signifi cant change to require-
ments was a negative Bovine Viral Diarrhea 
(BVD) test.  Bulls had to test negative for 
BVD (ear notch sample) prior to arriving at 
the test station.  Feeder calves had ear notch 
samples taken on arrival at the precondition-
ing sites.  These samples were tested in pools.  
One pool was positive, so samples in that 
pool were tested individually.  One animal 
was positive and was eliminated from the 
program.

The major changes in vaccination re-
quirements were to specify the use of modi-
fi ed-live viral vaccines for respiratory vi-
ruses including Bovine Viral Diarrhea Type 
I and II, Infectious Bovine Rhinotracheitis, 
Parainfl uenza

 3
 and Bovine Respiratory 

Syncytial Virus.  Also recommended was to 
require two doses, with the second dose given 
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three weeks prior to arrival (preferred) or one 
dose at least three weeks prior to arrival with 
the second dose given on arrival.  Calves in 
the Calf to Carcass Program not precondi-
tioned at home that receive their fi rst dose 
while still nursing dams should only receive 
a MLV vaccine if vaccine label requirements 
can be met.  Modifi ed-live viral vaccines pro-
vide superior immunity compared to killed 
vaccines, and the administration of two doses 
before the increased stress and disease expo-
sure during commingling confers maximum 
protection at arrival.

If not already part of the health protocol, 
metaphylaxis (timely mass medication of 
an entire group of animals to eliminate or 
minimize an expected outbreak of disease) 
was also recommended.  Metaphylaxis is 
useful for decreasing morbidity and mortality 
associated with respiratory disease in “high 
risk” cattle.  Since animals in these programs 
are commingled from multiple sources, they 
are considered “high risk.”
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Compilation of Disaster Preparedness and Recovery 
Information for Beef and Dairy Producers
Christine B. Navarre, Department of Veterinary Sciences and Jason 
Rowntree, School of Animal Sciences

Findings

• Fact sheets and publications on disaster 
issues affecting cattle were prepared and 
compiled in a notebook for distribution 
to beef and dairy producers.

• Copies of the fact sheets and 
publications can be found at www.
lsuagcenter.com.  For copies of the 
compiled notebooks, contact the 
authors.

Introduction

The 2005 hurricane season was devastat-
ing to beef and dairy producers of the U.S. 
Gulf Coast.  In dealing with the aftermath of 
hurricanes Katrina and Rita, much experience 
was gained and many lessons were learned.  
It was also discovered that although there was 
much information available electronically, it 
was scattered between and within websites, 
and could be diffi cult to fi nd quickly.  It was 
also unavailable to agents and producers in 
areas without electrical service.  Therefore, 
pertinent information in printed format was 
needed for quick distribution in case of future 
disasters involving cattle.

Experimental Approach

Pertinent information gathered from mul-
tiple sources was combined with fi rst-hand 

experiences of LSU AgCenter personnel into 
a series of fact sheets and publications.  This 
was a cooperative effort among LSU AgCen-
ter extension faculty, and Mississippi State 
University and Auburn University extension 
faculty.  The Eli Lilly Foundation, through 
sponsorship by Elanco Animal Health and the 
American Association of Bovine Practitioners 
provided funds for printing the fact sheets 
and publications and purchasing binders in 
which to assemble them.  Some of the bind-
ers were distributed to agents for distribution 
to producers.  The remainder of the binders 
were placed in safe storage for immediate 
distribution should the need arise.

Results and Discussion

Nine fact sheets/publications were pre-
pared with the following titles: Disaster read-
iness for beef producers; Disaster readiness 
for dairy producers; Feeding cattle following 
a disaster; Water requirements and safety for 
cattle following a disaster; Potential livestock 
disease problems following disasters; Disas-
ter biosecurity in cattle operations; Drought 
management on Louisiana dairy farms; Mis-
sissippi beef cattle producer guide to coping 
with drought conditions; Tax considerations 
for livestock producers impacted by 2005 
hurricanes.  Although the focus was on hurri-
cane preparedness and recovery, the informa-
tion compiled should be useful in any disaster 
situation.
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2005-2006 Louisiana Calf to Carcass Program
Tim Page, School of Animal Sciences; Paul Morris, Former County 
Agent, LCES; Dave Foster, LDAF Market News Service

 Findings

• Thirty-two producers nominated 315 
calves for the 2005-2006 Louisiana Calf 
to Carcass Program

• Average daily gains ranged from 2.78 to 
3.49 pounds

• These Louisiana cattle had lower quality 
grades than the industry average

Introduction

The Louisiana Calf to Carcass Program 
was started in 1992 under the administration 
of the LSU Agricultural Center with support 
from the Louisiana Department of Agricul-
ture and Forestry, the Louisiana Cattlemen’s 
Association, McNeese State University and 
the University of Louisiana at Monroe.  Many 
other states have similar programs such as 
Mississippi’s Farm-to-Feedlot.

To participate in the program, beef cattle 
producers nominate a minimum of three 
calves.  The nomination fee is $35.00 per 
head which covers the cost of trucking the 
cattle to the feedyard.  Performance data on 
the cattle provided to each producer ad-
dresses 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 deci-
sions about management, breeding, genetics, 
nutrition and herd health.  Producers retain 
ownership of their cattle until purchased by a 
packer and slaughtered.

Experimental Approach

Thirty beef cattle producers across Loui-
siana delivered their cattle on September 8, 

2005 to one of three preconditioning sites, 
which were McNeese State University, the 
University of Louisiana at Monroe and Dean 
Lee Research Station.  Two producers elected 
to precondition their cattle at home.  More 
than 300 head of cattle were nominated for 
the 2005-2006 program, and of this group, 53 
head were heifers.

The Calf to Carcass Program precon-
ditioning plan follows the Southeast Pride 
Health Certifi cation Program.  Upon ar-
rival at the preconditioning sites, cattle were 
weighed, tagged (standard and electronic 
tags), 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 gain per day.  
Dave Foster, Federal Market Supervisor with 
the Louisiana Department of Agriculture and 
Forestry, determined feeder cattle grade and 
calf values before the cattle were shipped to 
Hitch Feedyard.

The planned procedure was to precondi-
tion the cattle for approximately 42 days and 
then ship the cattle to Henry C. Hitch Feed-
yard in Guymon, Oklahoma in October.  Hur-
ricane Rita interrupted the planned procedure, 
and adjustments were made in the schedule to 
provide the best care possible for the cattle.  
All of the cattle being preconditioned at 
McNeese State University and half the cattle 
at Dean Lee Research Station were trucked 
to Hitch Feedyard four days after Hurricane 
Rita.  The Hitch family placed these cattle on 
grass upon receiving them.  The remainder 
of the cattle from Dean Lee and the Univer-
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sity of Louisiana at Monroe were shipped in 
October.

Preconditioning charges to producers nor-
mally are $50 to $60 per head.  This cost var-
ied among preconditioning sites in this year’s 
project due to the different lengths of time the 
cattle were on feed because of the hurricane.  
The charges pay for ear tags, medicated feed 
(provided by Nutrena at wholesale cost), 
hay and a minimal labor charge.  There is 
no charge for pharmaceuticals because Fort 
Dodge Animal Health, Elanco Animal Health 
and Pfi zer supply them to the project at no 
cost.

After the cattle arrived at the feedyard, 
they were weighed and placed by weight into 
Pen 503 (steers), Pen 504 (steers), Pen 505 
(steers), Pen 540 (heifers) or wheat pasture 
(steers and heifers).  The wheat pasture cattle 
(60 head – three died while on pasture), 
which were lighter in weight than the rest of 
the cattle, were later placed on feed in Pen 
543.  Cattle were fed Optafl ex the last month 
on feed to increase weight gains.

Results and Discussion

Thirty-two beef cattle producers nomi-
nated 315 calves to the 2005-2006 Louisiana 
Calf to Carcass Program.  Table 1 contains 
the performance and carcass data on each pen 
of cattle.  Two head died while in the feed-
yard and three head died on wheat pasture 
before entering the yard for a 1.5% death 
loss.  Two head were sold on the rail because 
of poor performance.

Average daily gains ranged from 2.78 to 
3.49 pounds.  The average beginning weight 

at the feedyard for all cattle was 660 pounds, 
and average weight at sale was 1,230 pounds.  
The average carcass weight was 782 pounds.

The results from these cattle were similar 
to information gathered in previous years.  
The quality grades for the Louisiana cattle 
were below industry average.  This could be 
due to the young age of many of the cattle as 
well as the genetic makeup of the cattle.  The 
percentage of cattle grading Standard was 
high in Pen 504.  One calf on the program 
(Pen 543) graded Prime.  The results also in-
dicate that cattle are more likely to be profi t-
able if they are able to gain 3 pounds or more 
per day.  The pen of heifers demonstrated 
that cattle that have a higher quality grade are 
not necessarily more profi table unless they 
gain well.  The heifers (Pen 540) and wheat 
pasture cattle (Pen 543) sold later than the 
other cattle and the price they brought was 
due to price declines that usually occur late in 
the spring.  The cattle that go on feed with a 
heavier weight usually fi nish earlier and have 
a better chance of receiving a higher sale 
price.

Since these cattle were sold on a live 
weight basis, there were no discounts given 
on individual carcass quality.  If discounts 
had been given, the cattle that graded Stan-
dard would have been valued at a lower price.  
Also, cattle with carcasses more than 950 
pounds would have been discounted for being 
too large.  Several cattle had yield grades of 
4 or 5 and would have had price reductions.  
The greatest profi t over the feeder calf value 
was a steer that made $348.00.
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Table 1. Performance and Carcass Data on 2005-2006 Calf to Carcass Cattle.

 Pen 503 Pen 504 Pen 505 Pen 540 Pen 543

Sex Steers Steers Steers Heifers Mixed

Beg. No. 77 78 61 39 57

Sale No. 75 77 60 39 57

Sale Price .80 .84 .80 .78 .80

Avg. Beg. Wt. 619 712 635 589 720

Avg. Sale Wt. 1226 1237 1271 1123 1255

Avg. Carc. Wt. 793 801 826 730 730

Cost of Gain

      (Cents.lb) 50.30 50.96 45.52 56.89 54.93

Avg. Profi t/Hd

  (over feeder value) $10.88 $101.04 $62.30 -$34.13 -$18.92

ADG 2.92 3.27 3.24 2.78 3.49

% Prime 0 0 0 0 1.5

% Choice 30.7 16.0 38.0 54.0 37.0

% Select 62.6 59.0 57.0 46.0 58.0

% Standard 6.7 25.0 5.0 0 3.5
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Pre-Breeding Parameters and Pregnancy Rates in 
Crossbred Beef Heifers
C. Ballard, J. Smith, J. Glaser, K.R. Bondioli and R.A. Godke, School of 
Animal Sciences and Reproductive Biology Center 

Findings

• The CIDR + CoSynch estrus 
synchronization protocol was able to 
synchronize estrus in 86.4 percent and 
78.3 percent of the heavyweight and 
lightweight crossbred heifer groups, 
respectively.

• Heifer pre-breeding reproductive tract 
score, left and right ovary size scores 
and combined ovary size score in this 
study were greater in the heavyweight 
heifer group compared with those of 
the lightweight heifer group indicating 
that, in addition to heifer body weights, 
these parameters could also be used as 
indicators of early heifer maturity and 
subsequent fertility.

• Beef heifers with a corpus luteum 
(CL) present 12 days prior to artifi cial 
insemination increased their chances of 
a pregnancy during their fi rst breeding 
season.

Introduction

Heifer body weight alone may not be 
suffi cient for selecting breeding herd replace-
ment females. Reproductive tract develop-
ment prior to breeding has been proposed 
as a predictor of reproductive effi ciency in 
beef heifers.  Beef heifers with well-devel-
oped reproductive tracts have been reported 
to be more reproductively competent in the 
cow breeding herd (Rosenkrans et al., 2002).  
It has also been reported that reproduc-
tive tract development was only moderately 
heritable (h2 = 0.32) in beef females (Pence 
and BreDahl, 1999).  The identifi cation of 
reproductive traits in peripubertal beef heif-
ers may be as important in replacement heifer 
selection as beef production traits.  Select-

ing heifers to breed and settle earlier usually 
yields a heavier weaning calf with a greater 
economic value.  The objective of this study 
was to identify reproductive parameters in 
peripubertal crossbred heifers that correlate 
to heifers that breed early during their repro-
ductive life.  A simple, inexpensive method 
to predict reproductive effi ciency of young 
heifers would be benefi cial for in-fi eld use by 
the cattle producers.

Experimental Approach

This study was conducted at the LSU 
AgCenter’s Reproductive Biology Center, 
St. Gabriel, Louisiana during the months of 
April and May of 2005 and replicated again 
in 2006. The experimental females consisted 
of Red Angus and Simmental based crossbred 
heifers that ranged in age from 13 months to 
15.2 months.  These potential replacement 
heifers were divided into light body weight 
and heavy body weight groups based on 
animal body weights prior to the start of the 
estrus synchronization protocol.  The heavy-
weight heifer group consisted of females (n 
= 59) that weighted 235 kg (715 lbs.) and 
the lightweight heifer group (n = 60) included 
females that weighed <235 kg (<715 lbs.).

Each heifer was weighed, measured 
for hip height and pelvic area, assigned an 
animal temperament score, given an external 
vulva size score, reproductive tract score, left 
and right ovary scores, and it was determined 
if the female had a palpable corpora luteum 
(CL) 12 days prior to artifi cial insemination 
(AI).  Pelvic size was measured using a Rice 
Pelvimeter® (Lane Mfg., Denver, CO).  A 
temperament behavior score was assigned 
to each female using scores of 1 to 3 (1 = 
calm when handled to 3 = excitable when 
handled).  Vulva size scores, reproductive 
tract size scores and ovary size scores were 
assigned a score using of 1 to 3 (1 = small, 
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3 = large).  The overall ovary size score for 
females in each body weight group was 
calculated by combining both the right and 
left ovary scores for each animal within each 
body weight group.

Both the lightweight heifer and the 
heavyweight heifer groups were synchronized 
using the CIDR + CoSynch Method (Geary et 
al., 1999).  Females were administered GnRH 
(100 micrograms intramuscularly; Cystore-
lin) and implanted with a progesterone-based 
CIDR intravaginal device (EAZI Breed®) on 
the fi rst day of treatment (day 1).  Prostaglan-
din F

2
 alpha (25 milligrams; Lutalyse) was 

then administered and the CIDR device was 
removed on day 7 of treatment.  Visual estrus 
detection was conducted twice daily (am 
and pm) starting after removal of the CIDRs 
in both heavyweight and lightweight heifer 
groups.  On day 9, a second dose of GnRH 
was administered intramuscularly to each 
female.

The heifers were then artifi cially insemi-
nated by the same technicians with frozen-
thawed semen from fertile bulls across both 
the heavyweight and lightweight heifer 
groups, using the am-pm rule or a timed 
AI procedure at 54 hours following CIDR 
removal.  Following insemination, both 
the heavyweight and the lightweight heifer 
groups were exposed to fertile clean-up 
bulls, starting 10 days post-insemination for 
a 60-day interval.  Pregnancy determination 
was performed via ultrasound 50 days after 
exposure to the cleanup bulls.  Day of calving 
was used to verify the original ultrasound-
based pregnancy rates resulting from AI.  In 
this study, data collected on the pre-breeding 
characteristics and pregnancy rates were sta-
tistically compared between the heavyweight 
heifer group and the lightweight groups, 
using Sigma Stat (Systat Software, Inc., San 
Jose, Calif.).

Results and Discussion

In this study, the overall mean (± Stan-
dard Error) body weights prior to estrus 
synchronization were 342 ± 25 kg for the 
heavyweight heifer group and 297 ± 12 kg 

the lightweight heifer group, a difference of 
45 kg (99.4 lbs).  The overall results from 
evaluating different pre-breeding parameters 
in these two heifer body weight groups are 
summarized in Tables 1-4.  Signifi cant differ-
ences were detected in pre-breeding parame-
ters between the heavyweight and lightweight 
heifer groups.  In addition to body weight, 
both hip height and pelvic area were signifi -
cantly different between the heavyweight 
and the lightweight heifer groups (Table 1).  
However, animal temperament scores dur-
ing handling were not signifi cantly different 
between the two heifer groups.

Furthermore, heifer reproductive tract 
scores were signifi cantly greater for the 
heavyweight heifer group (mean score = 2.0) 
compared with the lightweight heifer group 
(mean score = 1.6), however, vulva size 
scores between the heavyweight heifer group 
and lightweight heifer group were not signifi -
cantly different (Table 2).  The left ovary size 
score (mean score = 1.7), the right ovary size 
score (mean score = 2.0) and the combined 
ovary score per female (combined score = 
3.7) for the heavyweight heifer group were 
signifi cantly greater than the left ovary size 
score (mean score = 1.4), the right ovary size 
score (mean score = 1.7) and the combined 
ovary score (combined score = 3.1) per fe-
male in the lightweight heifer group.  In this 
study, the right ovary of the crossbred heifers 
in the heavyweight and lightweight groups 
was consistently larger than the left ovary.

No signifi cant differences were noted for 
the number (51 of 59) and the percentage 
of females exhibiting estrus after the estrus 
synchronization protocol (86.4 percent) for 
the heavyweight heifers when compared 
with the number (47 of 60) and percentage 
of females exhibiting estrus after the estrus 
synchronization protocol (78.3 percent) for 
the lightweight heifers.  No signifi cant dif-
ferences were detected for number of heifers 
with a CL at pre-breeding evaluation, number 
of heifers pregnant from AI with a CL at pre-
breeding evaluation and number of heifers 
pregnant from AI without a CL at pre-breed-
ing evaluation (Table 3).
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The pregnancy rate from AI (49 percent) 
and overall pregnancy rate (AI plus cleanup 
bulls) (86 percent) for the heavyweight heifer 
group were signifi cantly greater than the 
pregnancy rate from AI (42 percent) and the 
overall pregnancy rate (78 percent) for the 
lightweight heifer group (Table 4).  In addi-
tion, a higher overall pregnancy rate resulted 
from the heavyweight and lightweight heifers 
having a CL at pre-breeding evaluation (91.5 
percent) when compared with heavyweight 
and lightweight weight heifers not having a 
CL at pre-breeding evaluation (76.4 percent).  
No signifi cant differences were found among 
AI technicians, AI sires or the time of female 
insemination.

The overall pregnancy rate from AI and 
cleanup bulls was 86 percent for the heavy-
weight heifers in this study, which is similar 
to the results of estrus synchronization trials 
reported by others using various breeds of 
beef heifers.  This study indicates that, in 
addition to heifer body weights, using pre-

breeding parameters prior to estrus synchro-
nization can be a useful tool for selecting 
replacement heifers prior to AI to increase 
overall breeding season pregnancy rates.
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Table 1.  Pre-breeding parameters (mean ± SE) of both heavyweight and lightweight 
crossbreed beef heifers 12 days prior to artifi cial insemination.

  Body Hip Pelvic Temperament
Group No. weight (kg) Height (cm)  area (cm2) score

Heavy 59 342±25 124±4.2a 138±28a 1.5±0.7a

Light 60 297±12 120±3.6b 125±21b 1.5±0.7a

 a,bDifferent superscripts within columns are signifi cant different (P<0.05).
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Table 2.  Pre-breeding parameters (mean ± SE) of both heavyweight and lightweight 
crossbreed beef heifers prior to artifi cial insemination.

 Vulva Reproductive Left Right No. and %  
Group score tract score ovary ovary exhibiting estrus

Heavy 1.8±0.7a 2.0±0.7a 1.7±0.7a 2.0±0.7a 51 (86.4%)

Light 1.6±0.7a 1.6±0.6b 1.4±0.6b 1.7±0.6b 47 (78.3%)
a,bDifferent superscripts within columns are signifi cant different (P<0.05).

Table 3.  Pre-breeding corpora lutea (CL) and pregnancy rates of both heavyweight and 
lightweight crossbreed beef heifers.

   No. and %  No. and %
   Pregnant    pregnant from
   from AI with No. without AI without
  No. and % with a a CL at a CL at a CL at
Group n CL at evaluation evaluation evaluation evaluation

Heavy 59 27 (46%)a 17 (63%)a 32 (54%)a 12 (32%)a

Light 60 20 (33%)a 10 (50%)a 40 (67%)a 15 (25%)a

a,bDifferent superscripts within columns are signifi cant different (P<0.05).

Table 4. The postbreeding season pregnancy rates summarized for the heavyweight and 
lightweight crossbreed beef heifers in this study.

   Overall no. and % 
  AI pregnancy rate pregnant with a Overall pregnancy 
Group n (%) CL at evaluation rate (%)
 
Heavy 59 29 (49%)a 26/27 (96%)a 51 (86%)a

Light 60 25 (42%)b 17/20 (85%)a 47 (78%)b

a,bDifferent superscripts within columns are signifi cant different (P<0.05).
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Sexed In Vitro-Fertilized Dairy Cattle Embryos 
Transferred into Crossbred Beef Cow Recipients
C. Ballard, J.A. Glaser, J. Smith, K. Bondioli and R.A. Godke, School 
of Animal Sciences and Reproductive Biology Center; J. Rutledge and 
R. Monson, Department of Animal Sciences, University of Wisconsin, 
Madison Wisconsin

Findings

• Oocytes from deceased mature Holstein 
cows were successfully used with sexed 
semen to produce viable embryos for 
embryo transfer

• Although pregnancy rates were less than 
expected, all the offspring produced in 
this study were heifer calves.

• Mature crossbred beef cows serve as 
excellent embryo recipients for gestating 
Holstein sexed embryo calves.

Introduction

The use of sexed semen in the cattle AI 
industry affords the ability to predict the 
gender (sex) of offspring at birth.  The use of 
fl ow cytometry to sort individual sperm cells 
into X- and Y-chromosome-bearing sperm 
fractions now produces equal to or greater 
than 90 percent gender-selection accuracy.  
Being able to produce test tube embryos (in 
vitro-derived embryos) with sexed semen 
would improve the effi ciency of the animal 
production.

With a shortage of Holstein replacement 
heifers throughout the United States, it is pro-
posed that mature crossbreed beef cows could 
be used as recipients to produce Holstein 
sexed embryo female calves.

These heifer calves could be marketed to 
the dairy producers for herd replacement fe-
males.  Freemartinism should not be a prob-
lem if twin sexed female embryos are non-
surgically transferred to mature beef recipient 
females.

Experimental Procedure

Fresh and vitrifi ed-warmed Holstein in 
vitro fertilized (IVF) embryos were produced 
with gender-sorted X chromosome bearing 
sperm from Holstein dairy bulls and slaugh-
terhouse oocytes from Holstein dairy cows.  
The gender-selected embryos were produced 
in Wisconsin and shipped to the LSU Embryo 
Biotecnology Laboratory by an overnight 
courier service.  After arrival, the fresh and 
frozen-thawed morula and blastocyst stage 
embryos (6 to 8 days post-fertilization) 
were transferred into synchronized mature 
crossbred females (Red Angus, Angus and 
Hotlander crosses with Brahman and Her-
eford infl uence).  Recipient cattle had a body 
weight range of 439 kilograms (965 lbs) to 
600 kilograms (1,320 lbs).

Recipients were assigned to one of two 
treatment groups as follows: Treatment A 
- fresh IVF-derived Holstein embryos trans-
ferred nonsurgically to beef recipient beef 
cows and Treatment B - vitrifi ed-warmed 
IVF-derived Holstein embryos nonsurgically 
transferred to beef recipient beef cows.  The 
vitrifi cation procedure consists of high con-
centrations of various cryoprotectants used 
during a supercooling process that is used for 
the cold storage of embryos (an alternative 
to the standard embryo freezing procedure).  
The female recipients were synchronized into 
transfer working groups using either the Co-
Synch + CIDR method (CIDR insertion and 
GnRH on treatment day 1 and PGF

2
 alpha on 

treatment day 7 at the time of CIDR removal 
and GnRH on treatment day 10) or palpating 
for a corpus luteum (CL) and those females 
with a CL present then administered a single 
dose of PGF

2
 alpha (Lutalyse).  Following the 

synchronization protocols, estrus detection 
was conducted by daily visual observations.

On day 7 following estrus, females were 
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subjected to ultrasonography to determine 
presence of a CL.  The average body con-
dition score (BCS) of the recipient female 
groups was 5.3 (BCS criteria: 1 = thin to 9 
= obese). Females with a BCS of 5.0 and 
the presence of a viable corpus luteum were 
selected as potential embryo recipients.  On 
arrival, the fresh embryos (Treatment A) 
were evaluated and then loaded into ¼ mil-
liliter plastic straws (2 embryos per straw) for 
nonsurgical embryo transfer.  At the time of 
transfer, embryos were deposited into uterine 
horn ipsilateral to the corpus luteum of the 
recipient female.

Recipients for the vitrifi ed-warmed 
embryo transfer group (Treatment B) were 
selected based on the same criteria as the 
fresh embryo transfer group.  The gender-se-
lected embryos were produced in Wisconsin 
and shipped to the LSU Reproductive Biol-
ogy Center by an overnight courier service.  
The vitrifi ed embryos (one embryo per ¼ ml 
straw) were stored at -196º Centigrade in LN

2
 

prior to transfer. On day 7 following estrus, 
the vitrifi ed embryos were warmed in air for 
10 seconds and then placed in a 37º Centi-
grade water bath for 30 seconds.  The embry-
os (n = 2) were then placed into ¼-millimeter 
straws for nonsurgical embryo transfer. At the 
time of transfer, embryos were deposited into 
uterine horn ipsilateral to the corpus luteum 
of the recipient female.  All embryos in both 
treatment groups were transferred by the 
same technicians.

Results and Discussion

In summary, the vitrifi ed-warmed IVF-
derived Holstein embryos had markedly 
lower embryo quality scores at the time of 
warming prior to recipient transfer than did 
the fresh IVF-derived Holstein embryos prior 
to transfer.  Pregnancy determination was 
performed in both embryo recipient groups at 
days 45 and 90 using ultrasonography (Table 
1).  Pregnancy rates were 28 percent for 
recipients with fresh transfer sexed embryos 
and only 4 percent for recipients with vitri-
fi ed-warmed sexed embryos at 45 days of 
gestation.  At 90 days of gestation, 22 percent 
of the recipient females remained pregnant 
in the fresh transfer sexed embryo group and 
2 percent of the recipient females remained 
pregnant in the vitrifi ed-warmed sexed em-
bryo group.

At term, two calves were dead at birth 
(both female singletons) and 11 normal, 
viable calves (all female) were born from 
the fresh transfer sexed embryo group.  One 
live offspring was produced from the vitri-
fi ed-warmed sexed embryo group.  Although 
all the offspring produced in this study were 
females, the pregnancy rates from both the 
fresh transfer sexed embryo group and the 
vitrifi ed-warmed sexed embryo group were 
lower than anticipated.  This study verifi ed 
that mature crossbred beef cows can serve 
as excellent embryo recipients for gestating 
large Holstein sexed embryo calves.  Addi-
tional fi eld trials are needed verify the preg-
nancy and live birth rates of IVF-derived em-
bryos produced from this new sexed semen. 

Table 1.  Pregnancy results from IVF-derived Holstein embryos produced from sexed 
Holstein semen.

Treatment        No. of        Day 45            %                Day 90               %              Live
group      recipients      pregnant       pregnant         pregnant         pregnant       births   

Fresh          65           18            28         14     22 11

Vitrifi ed          46                       2                       4          1                   2                  1
                                ___
Total         111
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Estrus Synchronization and Artifi cial Insemination 
of Brahman x Hereford Cattle
Glen T. Gentry Jr., Bob R. Jones Idlewild Research Station , Bruce M. 
Olcott ,School of Veterinary Medicine; Kenneth R. Bondioli and Robert 
A. Godke, School of Animal Sciences and Reproductive Biology Center

 Findings

• The Ovsynch protocol resulted in a 
better estrus synchrony with fewer 
cows exhibiting early estrus than cows 
synchronized with the Syncro-Mate B 
protocol.

• Pregnancy rates were similar for 
Brahman crossbred cows synchronized 
with the Syncro-Mate B and Ovsynch 
protocols.

• The insemination of females based on 
detected standing estrus resulted in 
signifi cantly higher pregnancy rates than 
with timed insemination.

Introduction

Artifi cial insemination (AI) allows distri-
bution of genes from a superior bull to many 
females without incurring the large out of 
pocket expense of buying the male.  Since the 
early 1950s, introduction of superior genetics 
through AI by dairy producers has resulted in 
an increase in milk production.  Most pro-
gressive purebred beef producers now use AI 
in varying degrees, either inseminating a few 
of their top females or depending solely on 
AI to obtain their calf crop.

Although the genetic potential of a calf 
crop (increased weaning weights, increased 
weight gains and desirable carcass traits) can 
be enhanced by using AI, this approach takes 
extra time and effort.  For AI to be effective 
and effi cient, proper heat (estrus) detec-
tion and timing of artifi cial insemination are 
crucial.  Research studies have shown that 
accurate detection of the females in standing 
estrus is directly correlated to pregnancy rates 
following AI.

Though time consuming, detecting estrus 
is not as diffi cult to master as many produc-

ers think.  To optimize pregnancy rates, 
visual estrus detection should be conducted 
at least three times per day (early morning 
at dawn, late afternoon at dusk and later that 
evening) for at least 30 minutes per female 
group.  Estrus detection is especially impor-
tant for Brahman and Brahman-infl uenced 
cattle, since they often do not exhibit estrus 
behavior as overtly as do English-bred cattle. 
For best results, insemination should take 
place approximately 12 hours after the fi rst 
standing estrus response of that female.  The 
time needed for daily estrus detection and AI 
is markedly increased when females are not 
synchronized prior to artifi cial insemination. 
The amount of time required could be further 
reduced if estrus synchronization protocols 
are used and females were inseminated based 
on time mating rather than by visual signs of 
estrus.  For synchronization to be worth the 
time and extra cost, it has been reported that 
at least a 50 percent pregnancy rate from AI 
needs to be achieved. 

Results from research trials to determine 
what type of synchronization protocol would 
yield the best pregnancy rates in a timed 
breeding protocol have been quite variable.  
Some researchers have reported pregnancy 
rates from AI in dairy females as high as 70 
percent, but these results are not typical for 
beef cattle.  In most estrus synchronization 
trials, pregnancy rates for females inseminat-
ed based strictly on timed insemination range 
between 30 and 40 percent.

The variable pregnancy rates reported 
after timed inseminations have been shown to 
be related to the ovarian follicle wave pat-
terns that occur during the female’s normal 
estrous cycle.  Generally, the open females 
in a breeding group are at different phases of 
their follicular wave pattern at the start of the 
synchronization protocol.  Because of this 
animal-to-animal variation in their follicu-
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lar waves, administering a luteolytic agent, 
such as Lutalyse, often results in different 
durations of time between administering the 
luteolytic agent and subsequent estrus and/or 
ovulation.  This variation in estrual response 
often negatively affects AI pregnancy rates.

Experimental Approach

An experiment was conducted to deter-
mine the effectiveness of breeding either on 
the visual detection of estrus or timed insemi-
nation on synchronized crossbred females at 
the LSU Agricultural Center’s Bob R. Jones 
Idlewild Research Station.  In this study, two 
estrus synchronization protocols (Syncro-
Mate B and Ovsynch) were used in 63 mul-
tiparous Brahman x Hereford F1 beef cows.  
These nursing females (six years of age) were 
55 or more days postpartum at the time of the 
synchronization treatment.  The females were 
stratifi ed by days postpartum and body condi-
tion scores, and then assigned to treatments.  
Females were fi tted with HeatWatch System 
tail-mounted transducers for estrus detection 
and monitored daily to determine the onset of 
estrus.  Visual estrus detection was incorpo-
rated into the study after the prostaglandin F

2
 

alpha was administered on day 9 in Syncro-
Mate B group and after day 7 in the Ovsynch 
group.  

Females allotted to the SyncroMate B 
group (n = 28) were implanted with progestin 
(norgestomet) implants subcutaneously in the 
ear along with an intramuscularly injection of 
estradiol valerate and norgestomet on the fi rst 
day of treatment (Figure 1). On day 9, ear 
implants were removed and females received 
a standard 25 milligram dose of prostaglandin 
F

2
 alpha (Lutalyse).  SyncroMate B females 

were time-inseminated at 52 hours after im-
plant removal.  In the SyncroMate B group, 
calves were not allowed to nurse from day 9 
of treatment until after AI.

Females allotted to the Ovsynch group 
(n = 35) were administered 200 micrograms 
of  gonadotropin-releasing hormone (GnRH, 
Cystorelin) on the fi rst day of treatment, 
and on day 7 of treatment each female was 
administered a 25 milligram dose of prosta-

glandin F
2
 alpha (Figure 2).  Then 48 hours 

following the prostaglandin injection, the 
Ovsynch treatment females received a sec-
ond 200 microgram dose of GnRH and were 
time inseminated 18 hours later.  Calves were 
not allowed to nurse from day 7 of treatment 
until following AI.

Females in both treatment groups that 
exhibited estrus more than 24 hours before 
their designated time of insemination were 
inseminated ~12 hours after their fi rst detect-
ed standing behavior response.  Pregnancy 
in both treatment groups was determined 
by ultrasonography 30 to 35 days following 
insemination.

Results and Discussion

Overall pregnancy rates were not signifi -
cantly different between the two synchro-
nization protocols (Table 1).  Furthermore, 
pregnancy rates of females inseminated either 
on a visually detected estrus or at a prede-
termined time were not different across the 
two synchronization treatment groups.  More 
females in the Syncro-Mate B group (57 per-
cent) exhibited an early estrus compared with 
females in the Ovsynch group (29 percent).  
Overall, regardless of synchronization proto-
col, signifi cantly more pregnancies resulted 
from females inseminated based on visual 
detected estrus (81 percent) compared with 
females inseminated based on timed insemi-
nations (35 percent) in this study.

Costs involved in synchronizing cattle for 
artifi cial insemination can be quite variable 
depending on the synchronization protocol 
used.  For this study the pharmaceutical 
cost for the Ovsych protocol was $10.08 per 
animal and at this time Synchromate B is no 
longer available.  

For AI success the producer must decide 
on the overall objectives of his operation to 
determine if the cost of synchronization and 
AI would be an avenue that would fi t into his 
program.

The results of this study indicate that 
when mature Brahman x  Hereford crossbred 
females are inseminated, based strictly on 
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the timed insemination approach, pregnancy 
rates of between 30 and 40 percent can be 
expected.  These fi ndings are similar to the 
pregnancy rates from estrus synchronization 
and timed inseminations reported in other tri-
als for nursing English bred cows.

To repeatedly achieve acceptable AI 
pregnancy rates in mature Brahman crossbred 

cows, all indications are, at this stage, that 
nursing cows should be inseminated based on 
visual estrus detection.  Efforts will continue 
at this station to search for ways to achieve 
consistently optimal pregnancy rates in beef 
cattle following estrus synchronization and 
AI.

 

 

Figure 1. SyncroMate B estrus synchronization protocol for cattle.

 

Figure 2. Ovsynch estrus synchronization protocol for cattle.
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Table 1. Characteristics of Multiparous Brahman x Hereford F1 Cows Synchronized for AI 
with either SyncroMate B or Ovsynch protocols.

  Treatments1 
Characteristic SMB OVS  Combined

Number of females 28 35  63
Number of females with cystic follicles (%) 2 (7) 1 (3) 3 (5)
Number of females exhibiting early estrus (%)2  14 (57) 10 (28) 24 (40)  
Number of females pregnant inseminated 
     based on visual estrus (%) 12 (75) 9 (90)  21 (81)a
Number of females inseminated on time 12 24 36
Pregnancy rate based on timed insemination (%) 4 (33) 9 (36)   13 (35)b
Overall pregnancy rate (%)3 16 (57) 18 (51)  34 (54)

1SMB = SyncroMate B protocol; OVS = Ovsynch protocol.
2Females exhibiting estrus >24 hours earlier than scheduled timed insemination.
3Pregnancy rate based on timed insemination and insemination of females visually detected in 
estrus 24 hours before scheduled timed insemination. 
a,bValues within columns with superscripts are signifi cantly different at the P<0.05 level.
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APPENDIX B

Current Beef and Forage Research Projects
(Listed by project number)

#3508 J. Gillespie  Ag Economics & Agribusiness Dept. (225) 578-2768
 Firm Level Decision-Making Strategies for Animal Agricultural Producers Under a 

Changing Industry Structure
 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 profi tability will be determined.

#3540 D. Coombs  Dean Lee Research Station  (318) 473-6520
 Performance Testing of Beef Bulls in Central Louisiana
 To evaluate growth rate and feed effi ciency 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.

#3551 L. Foil  Entomology Department  (225) 578-1825
 Sources, Dispersal & Management of Stable Flies on Grazing Beef & Dairy Cattle
 To study and characterize the habitats where stable fl ies develop and devise an effective 

management strategy for their control that would be practical for the producers of grazing beef 
and dairy cattle.

#3632 M. McCormick  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.

#3651 D. Franke  School of Animal Sciences  (225) 578-3436
 S. DeRouen  Hill Farm Research Station  (318) 927-2578
 W. Wyatt  Iberia Research Station   (337) 276-5527
 Genetic (CO) Variance of Parasite Resistance, Temperament and Production Traits of 

Traditional and Non-Bos indicus Tropically Adapted Breeds
 Brahman crossbred cattle are the predominant breed in the Southern U.S. Other tropically 

adapted breeds are being evaluated because of undesirable carcass attributes of Brahman 
crossbred steers. This project examines breed and heterosis effects of non-Bos indicus tropically 
adapted breeds for measures of fertility, growth, carcass, parasite resistance, and temperament 
traits in subtropical and temperate regions of the U.S. This project is partially funded by 
checkoff dollars from the Louisiana Beef Industry Council.

#3670 D. Sanson  Dean Lee Research Station  (318) 473-6520
 Performance of Yearling Steers as Affected by Previous Weight Gain and Method of 

Ryegrass Grazing
 Both compensatory gain and grazing method affect profi tability of ryegrass grazing. Short-term 

feed restriction may alter the response of yearling cattle to gain on ryegrass as well as subsequent 
gain in feedlot conditions. This project will look at the interaction of short-term feed restriction 
and ryegrass grazing method on performance of weaned cattle through the fi nishing phase of 
beef production. This project is being conducted at the Rosepine Research Station (337-463-
7708).
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#3682 D. Sanson  Dean Lee Research Station  (318) 473-6520
 Effect of Liver Fluke Infection and Time of Treatment on Gains and Reproductive Rates of 

Beef Heifers in Central Louisiana
 Liver fl ukes can delay estrus and reduce pregnancy rates in beef heifers. The optimum interval 

from treatment to breeding has not been determined. This project will determine the most 
effective time to treat heifers for liver fl uke infections prior to the initial breeding season.

#3683 B. Jenny  School of Animal Sciences  (225)578-4411
 Support of an Artifi cial Insemination Program for Improvement of Dairy and Beef Cattle
 To help ensure continued success in livestock production operations, it is important that young 

animals coming into the herd have greater genetic potential than their parents. Through artifi cial 
insemination, a wide selection of genetically superior sires is available to beef cattle producers in 
Louisiana. The purpose of this project is to help ensure continued genetic progress in beef cattle.

#3697 S. DeRouen  Hill Farm Research Station  (318) 927-2578
 Infl uence of External and Internal Parasite Control on Beef Production: Cow-Calf and 

Stocker Performance
 This study will determine if the effects of controlling both internal and external parasites of 

beef cattle are additive or possibly synergistic for both cow-calf and stocker grazing production 
systems.

#3702 M. Alison  Northeast Research Station  (318) 766-3769
 Forage Germplasm Evaluation in Louisiana
 Forage crop breeding programs develop cultivars for improved performance to certain selection 

criteria, which may not enhance performance under the conditions prevalent at different 
locations. These trials will provide relevant information to producers and plant breeders 
regarding cultivar and germplasm performance within forage species.

 
#3703 W. D. Pitman  Hill Farm Research Station  (318) 927-2578
 Evaluation of Dallisgrass for Grazing Yearling Cattle on Clay Soils in Northwest Louisiana
 Dallisgrass is a high quality forage that in the past has been unreliable and sporadic in growth 

and production. Management practices and stocking rates are uncertain at best. Using plants 
derived from a tissue culture regeneration process, the development of a superior line that is 
productive and reliable from year to year is the goal of this project. This project is conducted at 
the Red River Research Station (318-741-7430).

#3716 R. Godke  School of Animal Sciences  (225) 578-3444
 K. Bondioli   School of Animal Sciences   (225) 578-3442
 Germ Cell and Embryo Development and Manipulation for the Improvement of Livestock
 The lack of knowledge of animal gamete formation, fertilization and embryo development 

is hindering the improvement of reproductive effi ciency in economically important animals. 
Animal embryo and conceptus loss during pregnancy is a major economic loss to the livestock 
industry. This multistate project will defi ne key components in gamete formation, fertilization, 
embryo development and conceptus loss in animals. This project will also develop new assisted 
reproductive technologies to improve reproductive and production effi ciency in animals.

#3722 J. Chandler  School of Animal Sciences  (225) 578-3292
 The Relationship Between Function and Mutations Within the Mitochondrial NADH 

Dehydrogenase Complex 1 Gene With Bovine Spermatozoal Motility
 Sperm motility is necessary for fertilization to take place. Mutation in the mitochondrial DNA 

has been related to reduced sperm motility and thus reduced fertility. The purpose of this study is 
to identify the frequency of the mutation in the mitochondrial DNA. This will allow for selection 
against mitochondrial malfunction.
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#3726 D. Sanson  Dean Lee Research Station  (337) 473-6520
 Effect of Changing Time of Growth by Using Supplement/Hay and/or Ryegrass on 

Subsequent Growth and Development of Weaned Beef Heifers
 The level of growth at one time in the life of a beef animal may affect the subsequent level of 

growth. This project examines the effect of different levels of growth after weaning on how these 
levels affect subsequent growth. This project is being conducted at the Rosepine Research Station 
(337-463-7708) and is partially funded by checkoff dollars from the Louisiana Beef Industry 
Council.

#3749 J. Rowntree  School of Animal Sciences  (225) 578-3345
 The Infl uence of Trace Mineral Status and Mineral Supplementation on Louisiana Cow-

calf Production
 The mineral status of cattle and forages in Louisiana is 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, developing trace 
mineral supplementation recommendations and evaluating the impact of cow age and mineral 
supplementation on cow and calf mineral requirements. This project is partially funded by 
checkoff dollars from the Louisiana Beef Industry Council.

#3779 W. Owens  Hill Farm Research Station  (318) 927-2578
 Verifi cation of Best Management Practices (BMPs) in Animal Agriculture and Forestry for 

Enhancing Water Quality
 Agriculture has been targeted as a possible nonpoint source contributor to water quality 

impairment. BMP guidelines for beef cattle and poultry recommend buffer zones and watershed 
access management to slow runoff, decrease erosion and protect water quality. This study will 
determine the effects of buffer strips and access to ponds by beef cattle on the concentration 
levels of sediment, nutrients, and coliform bacteria in runoff and pond water.

#3792 W. D. Pitman  Hill Farm Research Station  (318) 927-2578
 Evaluation of Management Options and Novel Species for Enhanced Effi ciency of Forage 

Production on Louisiana Coastal Plain 
 Economics and environmental concerns require enhanced effi ciency and reduced off-site impacts 

of pastures on marginal soils. This project seeks to enhance the fertilizer effi ciency of hay 
production by assessing interaction effects of harvest frequency and nitrogen fertilization, reduce 
dependence of warm-season grass pastures on nitrogen fertilizer by assessing the potential of 
native legumes, and develop a cool-season pasture option by determining grazing management 
for optimal use of Texas bluegrass as a cool-season perennial pasture grass. This project is being 
conducted at the Rosepine Research Station in addition to the Hill Farm.

#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, Subtropical Environment
 Production advantages of Brahman-infl uenced cattle include resistance to parasitism, tolerance 

to tropical environments and unsurpassed maternal productivity. However, disadvantages include 
delayed reproductive development, temperament and meat quality (tenderness) issues. Several 
alternative tropically adapted breeds (such as the Bonsmara) may effectively offset Brahman 
disadvantages. The question this research seeks to address is “Will the addition of Bonsmara 
genetics into Gulf Coast beef herds result in more acceptable meat quality (especially tenderness) 
and maintain an adequate level of tropical adaptation and maternal productivity?”
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#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 signifi cant respiratory disease 
and on the pathogenesis of single agent and multiagent respiratory diseases. Effi cient and cost-
effective diagnostic methods for identifi cation 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. This project is partially funded by checkoff dollars 
from the Louisiana Beef Industry Council.

#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
 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 sp. strains that would function as highly effi cacious 
live multivalent vaccines against three important chronic intracellular diseases: brucellosis, 
tuberculosis and pseudorabies.

Total Beef and Forage Research Projects by Categories

Animal Health and Disease 5

Beef Breeding and Genetics 4

Economics    1

Environment and Water Quality 1

Forage Production and Quality 4

Nutrition and Grazing  3

Reproduction   2

Total Research Projects  20
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Appendix C
Beef and Forage Research and Extension Personnel

Alison, Wink
Coordinator & 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

Chandler, John E. 
Professor, Male Reproductive 
Physiology
School of Animal Sciences
116 T.E. Patrick Dairy 
Improvement Center
Baton Rouge, LA 70803
(225) 578-3292
jchandler@agcenter.lsu.edu

Coombs, Danny F.
Professor & Coordinator 
Beef Nutrition and 
Management
Dean Lee and Rosepine 
Research Stations
8105 Tom Bowman Dr.
Alexandria, LA 71302-9306
(318) 473-6528
dcoombs@agcenter.lsu.edu

DeRouen, Sidney M.
Professor, Beef Breeding and 
Management
Hill Farm Research Station
11959 Highway 9
Homer, LA 71040
(318) 927-2578
sderouen@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

Dumas, Terry L.
Professor, Extension 4-H 
Livestock
School of Animal Sciences
220 Ingram Hall, LSU
Baton Rouge, LA 70803
(225) 578-2412
tdumas@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

Enright, Frederick M.
Professor and Head
Department of Veterinary 
Science
111 Dalrymple Building, 
LSU 
Baton Rouge, LA 70803
(225) 578-4194
fenright@agcenter.lsu.edu

French, Dennis D.
Professor, Veterinary 
Clinician
Department of Veterinary 
Science
136 Dalrymple Building, 
LSU 
Baton Rouge, LA 70803
(225) 578-5440
dfrench@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

Franke, Donald E.
Professor, Beef Breeding and 
Genetics
School of Animal Sciences
102 J.B. Francioni Hall, LSU 
Baton Rouge, LA 70803
(225) 578-3436
dfranke@agcenter.lsu.edu

Frazier, R. L.
County Agent
P. O. Box 620
Oak Grove, LA 71263
(318) 428-3571
rfrazier@agcenter.lsu.edu
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Gentry, Glen T. Jr.
Director, Reproductive 
Biology Center
5995 LSU Ag Road
St. Gabriel, LA 70776
(225) 642-5474
ggentry@agcenter.lsu.edu

Gillespie, Jeffery M.
Professor, Livestock Budgets 
& Risk Assessment
Department of Agricultural 
Economics and Agribusiness
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