
 
 
 
 
 
 

Cattlemen’s Update 2006 
 
 
 
 
 

(Cattlemen’s Update is an annual educational program offered by the University 
of Nevada for beef cattle producers.  Program topics speak to current beef cattle 

production management issues in the Great Basin region affecting profitability and 
product quality.  Subject matter selection is based on a needs assessment of Nevada 

beef cattle producers and on concerns and trends expressed by the leaders of the beef 
cattle industry in the United States.) 

 
 
 
Welcome to the 2006 edition of the Cattlemen’s Update Proceedings.  This year finds us 
in times with good cattle prices and an increasing demand for beef products; among 
many other things.  The cattle business is changing forever.  With things like BSE, 
National Livestock Identification, marker assisted DNA selection, alliances, other 
marketing schemes, the continuing advances of technology; the business is different and 
will be different forever.  The business is becoming more complicated, and our 
competition now comes from not only down the road, but also around the world.  The 
cattle business is no longer just weaning a calf and selling in the fall, but a business of 
providing a specific product that performs in a certain way to create something to sell to 
the population that they want.  It is through forums like this, as well as the new forms of 
education (the Internet, email, etc.) that provides the ability to stay on top and survive to 
make a profit in the business. 
 
 
 
Livestock producers with a computer and e-mail can participate at anytime in an 
educational forum by using Extension Coffee Shop (a subscribed e-mail list).  Coffee 
Shop is designed to help solve problems and face issues in the livestock industry.  Call 
Ron Torell (775-738-1721) or Dr. Ben Bruce (775-784-1624) to participate if you are not 
a member. 
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University of Nevada Cooperative Extension; University of Nevada College of 
Agriculture; Biotechnology and Natural Resources; USDA-RMA Commodity Partnership 
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Angus Optimal Milk Module 
American Angus Association 

 
The American Angus Association’s Optimal Milk Module is an online educational 
decision support tool designed for commercial cow-calf producers.  The first of its kind, 
directed at the use of targeted Angus milk EPDs, the Optimal Milk Module is simple to 
use and relates the impact of milk genetics to a producer’s net income per cow.  Helping 
producers identify the right amount of milk for their own herds is what this new tool is all 
about.  Once producers understand how much milk is optimal for their operations, they 
can more easily begin to select Angus bulls with the right milk EPDs to match their 
needs. 
 
Through a three-step process, module users define their current cowherd in terms of 
cow size, milking level, estimated pasture/feed costs, and feed resource availability.  
With these inputs, the module estimates an optimal Angus milk range for their herd.   
 
Angus Optimal Milk is also a tool that allows producers to think through the “what if’s” in 
their cowherd.  For example, higher milk cows bring about higher weaning production 
levels and weaned calf income potential, but these cows also carry greater risk in times 
of limited feed availability (such as a drought) due to their higher nutritional 
requirements.   
 
Angus Optimal Milk can be found at www.angus.org, as well as various data searches 
and selection tools for commercial and seedstock breeders with Angus interest. 
 
Three Steps 
 
Step 1.  Select cow weight average and current milk level 
 

 1
  

Step 1 
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The first step involves selecting an average cow weight representing the mature cows in 
the herd (Step1).  A Help screen is available describing cow weights by age 
classification, if needed.  Also, the user must select an average milking ability for the 
current cowherd in general terms.  A table that references Angus milk EPDs and these 
general milking ability levels is available through a Help screen.  This reference is 
particularly helpful when Angus bulls have been used to sire daughters in the existing 
herd.  Their average milk EPD can be used to better select the milking ability level in 
Step 1. 
 
Step 2.  Select average feed cost per cow per year 
 

 

Step 2 

 
The second step requires a choice of average pasture and feed costs per cow.  A 
reference screen provides help for those users who are unsure of their average costs.  
These average costs per cow are reported by state in the Help screen for selecting 
costs.   
 
Various areas of the U.S. are represented based on university budgets and 
standardized performance analysis (SPA) results.  The estimates serve as a guide and 
individual operation estimates are the most useful resources when available. 

 2
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Help Screen to estimate average cost per cow per year 
 

 
 
 
Step 3.  Choose level of feed availability 
 
The final step is a risk assessment of whether feed resources are highly variable from 
one year to the next or in contrast are relatively stable.  The optimal milk range results 
will be more conservative when ‘Extreme’ is chosen at this step. 
 

 3
 

Step 3 
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Results 
 
Summary and optimal milk range  
 

 
 

 
 

 4

                                                           Cattlemen's Update 2006 - 7



The inputs during the three steps can be modified at anytime and a new optimal milk 
range is computed.  In the example below, the cow weight was modified to 1150 lb and 
the current herd milking ability to medium.  The cow cost was kept the same, since 
different operations have varying costs regardless of the cow size.  
 

   
 
 

 5
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The Angus breed is blessed with maternal performance which is of benefit to planning 
cowherd genetics.  With this benefit comes the responsibility of matching appropriate 
maternal genetics to available feed resources in the given production environment.  The 
Angus Optimal Milk Module takes milk EPDs to a new level, by allowing commercial 
cow-calf operators and seedstock breeders to target maternal productivity in future 
replacement females. 
 
Milk EPDs have been used with confidence to add predictability to maternal 
performance of future daughters of Angus sires.  Yet, the interactive capabilities to 
target optimal milk with production resources have not been available until now.  The 
Angus Optimal Milk Module allows each producer to streamline milk EPD windows for 
bull selection with specific cowherd needs in mind. 
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What’s in a $Value? 
American Angus Association 

 
The use of the selection index tools in the beef industry continues to grow.  The 
American Angus Association’s $Values were designed primarily with the commercial 
bull buyer in mind, and it never hurts to review the components behind each $Value and 
the assumptions involved. 
 
Selection index concepts 
 
The theory behind the Association’s $Values is not a new concept, as $Values are 
selection indexes that take into account genetic and economic components. The swine 
industry has a long history of using selection indexes. Also, indexes appear in dairy 
cattle genetic evaluations, as well as some international beef breed reports.  
 
In the U.S., indexes are made available by various beef breeds. Although the traits 
included and their scopes may vary, the underlying principle of providing cattle 
producers with an economic merit value for multiple traits holds constant.  
Indexes are challenging to develop, which probably slowed their initial release, as the 
first emphasis by breed association performance programs was to fine-tune the use of 
expected progeny differences (EPDs). Indexes are the next logical step in our evolution 
of performance, particularly with the detailed list of EPDs available today. Selection 
index concepts and customized indexes will continue to evolve, since they are easy to 
use and multi-trait by design. 
 
The Association’s $Values are producer “net return” measures for the ranch, feedlot and 
grid. The $Value initiative stemmed from the need to develop economically relevant 
values for the commercial producer. As seedstock producers, you probably are 
comfortable with using an array of EPDs to target a breeding objective. However, your 
customers may not have the same comfort level, and some may prefer multiple traits 
boiled down into economic index values.  
 
Keep in mind that EPDs have traditionally been a measure of “outputs,” which equate 
only to the revenue side of the profit equation (see Figure 1). Indexes take a much 
broader approach by also considering the “input,” or expense, side of the equation, 
presenting a much clearer picture of the economic effects of genetic decisions. 
 
 Weaned calf value ($W) 
 
Weaned calf value ($W) is directed toward the cow-calf segment and preweaning 
production. As a bioeconomic value, $W represents a relationship between the revenue 
generated from genetically derived outputs and associated costs (expenses) from 
required inputs. The inclusion of calf weight and calf crop percentage to generate 
revenue, along with cow maintenance and lactation expenses, creates a “net revenue” 
value for the production segment of a cow-calf operation. 
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Figure 1. EPDs vs. $Value Indexes 

Outputs  create Revenue

EPDs

Indexes

Inputs  generate Expense

 
 
EPDs for birth weight, weaning weight direct, maternal milk and mature cow weight and 
height are utilized to generate the $W. In cases where mature cow size EPDs are 
absent or low in accuracy, their association with yearling weight and height EPDs is 
used. Lower-birth-weight EPDs are associated with revenue back to the cow-calf 
operation. Weaning direct growth and maternal milk generate revenue in pounds of calf, 
but each contributes expenses, too. The calf has costs associated with its own 
maintenance and gain. As an additional adjustment to give $W dimension, mature cow 
size is handled strictly as an expense. 
 
The assumptions used in $W are given in Figure 2. The base calf price is calculated 
from a three-year rolling average. The average cow weight is representative of the 
1,300-pound (lb.) average mature cow weight from the Association’s database. 
Compare a sire with a $W of $14.89 (see Figure 2) to another sire whose $W is 0.00. If 
these bulls were mated to comparable females and the calves were exposed to the 
same environment through weaning, on the average, the future progeny difference 
between the two sets of calves would be nearly $15 per head at weaning.  
Just as with EPDs, these $Values have meaning when comparing relative merit or 
ranking of two or more animals. To look at the absolute $Value alone means nothing, 
unless in comparison with another individual or average of animals. 
 
The choice of $W assumes that the resources are available and environment 
appropriate to provide for the level of production (weaning direct, maternal milk) and 
cow size. If extremes in milking ability of replacement females and mature cow size are 
issues for a particular herd, then the cow energy value ($EN) can provide an additional 
tool to tailor the selection decision. 
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Figure 2.  Assumptions used to calculate $W, $EN 
 

 
 
Figure 3.  Assumptions used to calculate $F, $G, and $B 
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Cow energy value 
 
A commonly asked question is whether $EN is already included in $W. The $EN 
numerical value cannot be subtracted from $W, but instead it is better to view $EN as 
being based on some of the expense pieces from $W. These costs are converted into 
“savings” and reported as such. This $Value is a specialized tool, which is why it 
appears in the maternal trait section, along with EPDs for calving ease maternal (CEM), 
milk and mature size. $EN uses National Research Council (NRC) nutrient 
requirements of beef cattle to reference the necessary maintenance and lactation 
adjustments. For simplicity, the $EN is reported in an economic merit format, dollar 
savings per cow per year, rather than megacalories (Mcal.) of feed energy. 
 
If mature size and milk genetics have never been a challenge for the cow herd and the 
production environment has had no negative effect on the herd’s economic 
performance, then $EN is probably not of interest. In this case, feed resources are 
abundant and are available to handle the maternal genetic choices for future daughters 
of sires entering the herd.     
 
However, some production environments test producers to match the cow to the 
resources available. Extremely variable environments warrant special consideration of 
milk and cow size when feed resources are uncertain from one year to the next. $EN 
can be a risk-management tool in this area. For example, the $W choices could be 
made within a reasonable range of $EN values for a specific operation. 
For more information about using $W and $EN in your herd, visit the following Web 
sites: 
— www.angus.org/sireeval/bythenumbers.pdf 
— www.angus.org/sireeval/dollarWandENforWeb.pdf 
— www.angus.org/sireeval/valueindex.html 
 
$F, $G and $B 
 
In contrast to $W, the Feedlot ($F), Grid ($G) and Beef ($B) $Values are terminal 
indexes; no maternal components are included. Think of using these in situations where 
all calves are going to market and no replacement females are being retained. All of 
these indexes are reported in dollars per head and can be used to compare animals on 
how future progeny are expected to perform for postweaning feedlot and carcass merit. 
 
Also, $F and $G include revenue and expense components in their calculation, and are 
pulled together to form $B. Figure 3 illustrates the pieces for these $Values. This 
breakdown is available on any registered Angus animal at www.angus.org. 
 
$F is strictly postweaning feedlot merit, where yearling weight (YW) EPD, along with its 
relationship to weaning weight (WW) EPD, are key genetic components. The future 
calves out of the sire in Figure 3 are expected to have more than a $6-per-head 
difference in feedlot performance compared with a sire whose $F is 0. Genetics for gain 
generate revenue, then the indexes include adjustments for feed and consumption 
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expenses. The assumptions stay relatively stable, and in the recent fall 2005 NCE, the 
fed-market price was changed slightly from $76 to $78 per hundredweight (cwt.) live.   
 
$G has quality grade and yield grade components expressed in dollars per head. Figure 
3 illustrates the breakdown of quality and yield impact areas to arrive at $G. Three-year 
rolling averages for these premiums and discounts are comparable to many industry 
grids to date. Although some of these premiums may seem conservative with changes 
that are seen in the Choice/Select spread, the use of a rolling average provides 
continuity in the $Values from one genetic evaluation to the next.   
 
With the Association’s ultrasound and carcass databases, $G pulls together both sets of 
EPDs with weightings appropriate to the accuracy of each. If an animal has no $G, then 
no ultrasound or carcass EPDs (either NCE EPDs or interim EPDs) are available. EPDs 
used in $G include marbling; ribeye and fat from the carcass EPDs; and intramuscular 
fat (IMF), ribeye and fat from the ultrasound EPDs. 
 
$B is an overall $Value for postweaning feedlot and carcass value. It combines $F and 
$G as a selection tool for quality, red meat yield and pounds produced. $B is not simply 
the sum of $F and $G. Adjustments are made to prevent double-counting weight 
between feedlot and carcass segments. To make the index viable, both the value of 
weight and the costs associated with producing that weight must be assessed. 
Additionally, $B considers discounts for heavyweight carcasses. 
 
$Values have a great deal to offer the commercial bull buyer in terms of providing multi-
trait selection tools based on economic merit. It is important to remind Angus bull buyers 
that these are only a few of a variety of tools they can use to make their operations 
successful. Selection indexes will continue to become more widely accepted across the 
seedstock industry as a means to identify genetics for use in commercial programs.  
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AngusSourceSM Marketing Program 
American Angus Association 

 
The AngusSourceSM program began in the fall of 2003.  It was developed by the 
American Angus Association  (AAA) Commercial Programs department as a marketing 
program that would help differentiate Angus-sired cattle from other “black-hided” cattle.  
At the same time, the program would add value to these cattle by conveying important 
source, genetic, group age and process information to potential buyers.   
 
Currently, the AAA is working with USDA to have AngusSourceSM recognized as a 
Process Verified Program (PVP) which will document a minimum of 50% Angus-sired 
genetics, source and group age. 
 
Keys to Qualify 
In order for cattle to be eligible for enrollment in AngusSourceSM they must meet the 
following requirements: 

• Cattle must be sired by a registered Angus bull (Genetics) 
• Cattle must be enrolled by the ranch of origin (Source) 
• Cattle must have known group age of month/day/year (Group Age) 

o Group age is the month/day/year of birth of the oldest calf in the group 
• Producer must maintain pertinent records for a minimum of three years. 

 
Steps to Enroll 
To be eligible to supply cattle to the AngusSourceSM program, producers must have 
Angus-sired cattle that originate on their operation, have management practices which 
allow for the identification of cattle that are Angus-sired and keep calving records that 
document the birth date of the oldest calf. 
 
Producers must complete both the AngusSourceSM Producer Participant Enrollment 
Form and Agreement.  Producers may download forms from www.angussource.com or 
request forms by calling AngusSourceSM.  Once these forms are completed they must 
be mailed or faxed to the Association. 
 
AngusSourceSM staff will review the Producer Participant Enrollment Form to assess if 
the producer is eligible to supply cattle to the program.  Producers who qualify for the 
program with the initial assessment may complete training and begin the cattle 
enrollment process. 
 
Producers enrolling calves in the AngusSourceSM program must do so by contacting 
AngusSourceSM via phone.  Training is completed over the phone and enrollment 
information is recorded by AngusSourceSM staff.  Producers must submit copies of any 
records requested by AngusSourceSM staff.  These records may include copies of birth 
record for the oldest calf, copies of lease agreements and copies of semen receipts.  
Once acceptable records have been received by AngusSourceSM staff and the 
enrollment information is recorded the enrollment is processed. 
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Tag Options 
Cattle enrolled in the AngusSourceSM program 
are identified with an AngusSourceSM program 
tag.  There are two tag options available.  The 
AngusSourceSM visual program tag and the 
RFID matched pair, which includes a visual 
program tag and RFID tag.  The RFID matched 
pair option is shown here.  
 
The AngusSourceSM visual program tag is 
custom printed with the State of calves origin, 
lot number, herd location code, 15-digit unique 
animal number, AngusSourceSM logo and the 
herd management code designated by the 
producer. 
 
Once the enrollment is processed, the identification devices will be delivered directly to 
the ranch in 7-10 business days. 
 
AngusSourceSM Documents 
The source, genetic and group age information for each set of enrolled calves is 
documented on the AngusSourceSM Document.  This document is linked to the group lot 
number printed on the AngusSourceSM program tag.  The group lot number consists of 
the state code, two-digit code and herd location code printed directly above the 
management code.   
 
Producers may customize the document for feeder cattle or replacement females by 
adding additional management, process and sale information.  If a sale date is included, 
this customized document is e-mailed to more than 400 potential buyers and is 
activated on the AngusSourceSM Web site for up to 90 days prior to the sale date.  
AngusSourceSM Documents may be accessed online by the producer who enrolled the 
cattle and may be printed to present to potential buyers.  Buyers may request the 
document by contacting AngusSourceSM if one is not provided at the time or purchase. 
 
Producer Reviews 
The AngusSourceSM staff is dedicated to maintaining the integrity of the AngusSourceSM 

program.  Annually a minimum of 10 percent of the producers who enroll cattle in the 
program will be selected for an on-site review.  AngusSourceSM staff will schedule an 
on-site visit with the producer and will review their management and record keeping 
practices that are relevant to the AngusSourceSM program. 
 
Marketing Support 
AngusSourceSM staff continually work to increase the value of cattle enrolled in the 
AngusSourceSM program.  Special feeder calf sales are being organized at sale barns 
throughout the country.  Promotional and advertising efforts are handled by the AAA. 
 

 
AngusSourceSM ● 816-383-5100 ● www.angussource.com 
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Nutrition of Beef Cows in 
the Great Basin
Dr. Gary Sides, PhD

Pfizer Animal Health

DOMESTIC BEEF PRODUCTION AND JAN. 1 
TOTAL CATTLE INVENTORY
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IF TECHNOLOGY FROZEN IN TIME – 1955:

183 million cattle would need

• About 450 million additional acres (at current 
stocking rates)

• That is the combined area of:
– Texas
– Arizona
– NM
– Kansas
– Colorado

• Brazil: same size as the U.S.; produces beef 
at U.S. 1955 level; 160 million head; continue 
to clear rain forest for pasture

Ingrid Newkirk, 
President and 
co-founder,

PETA.  Quoted in
USA Today.

(PETA has funneled over $100,000 
to criminals convicted of destroying 
medical research and firebombing 
scientific laboratories in the name of 
animal liberation.)

“There is no rational basis for saying that
a human being has special rights.  A 
rat is a pig is a dog is a boy. 
They’re all mammals.” – 1989 
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SOURCES OF TECHNOLOGY 
CHANGE

• Animal Health
• Nutrition & management
• Grain yields & feed costs
• Genetics

Effects of informed selection on 
lifetime performance: SD ranch, 1995

• Profitability
• Top 20% Bot. 20% AVG.
• $$ Gross/hd $818 $679 $750
• Wean Wt. 511 532 529
• Carcass Wt. 734 647           695
• % Choice 82 24            46
• Backfat .49 .46 .47          
• Fdlot ADG  3.36 2.50          2.95
• REA 13.04 11.90 12.4

Effects of informed selection on lifetime 
performance: same SD ranch, 1999

• Profitability
• Top 20 in ’95 AVG ‘00
• Gross $$/hd $818 $911
• Carcass Wt. 734 817 
• % Choice              82 (46%)             77
• Backfat .49 .36
• Fdlot ADG  3.26 3.35
• REA 13.04 13.21

Beef Technology Toolbox:
• Bovi-Shield Gold
• Dectomax
• Ivomec
• Revalor
• Synovex
• Rumensin
• Tylan
• Optaflexx
• Lutalyse
• One Shot
• Naxcel
• Ralgro
• LA-200
• AdSpec
• Excenel
• ScourGuard
• Finaplex
• NRC feeding guidelines

• CIDR
• MGA
• Bovatec
• Excede - Draxxin
• Micotil
• Penicillin
• Vision
• Valbazen
• Safeguard
• Baytril
• Spirovac
• A-180
• Cattlemaster
• Nuflor
• Cydectin
• Ultrabac & Fortress
• Titanium
• Screw Worm Control

Will Rogers:

• I’m not so much concerned about the rate 
of interest on my investment, but the 
actual return of my investment.

Define “Good Conception”

• Calving rate, First Calf Heifers?
• Calving rate, Second Calf Heifers?
• Calving rate, Mature Cows?
• % Pregnant 1st 21/42/63/84 days of 

breeding season?
• Weaning weights?
• Synch AI conception rates (heifers/cows)?
• What drives “good conception”?
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“If” and “When” is determined by 
“Pre” and “Post” Calving 

Nutriton

Rumen Metabolism

Fermentation  
Vat

Rumen microbes convert feed 
components into energy, protein & 

vitamins

Basic Rumen Function
• 50 Gallon Fermentation Vat
• Filled with Forage, Fluid and Microbes      

-Bacteria (gram - and +)
-Protozoa

• 1,000,000,000 Microbes/Drop of Rumen  
Fluid                          

*15 drops/cc
*1000 cc/litre
*3.89 litres/gallon
*How many bugs in 50 gallon      

rumen??

The VFA’s meet 70% of the 
Ruminants Energy Needs

20% Microbial digestion
10% Feed that escaped 
fermentation

By-Products of Rumen 
Fermentation

• VFA’s: Acetate, Butyrate, Propionate
*Major ruminant energy source

• Microbial protein
*Bacterial protein major protein source

of grazing ruminant
• If:  >  number of microbes  =  > production 

of VFA’s and bacterial protein =  > 
ADG/reproduction/weaning weight (grass) 
& ADG/F:G (feedlot)

What Stimulates Population Growth of 
Rumen Microbes?
#1 =  Mineral intake

• Macro Minerals including Ca, Na, Cl, P, K, 
Mg, and S

• **Micro Minerals including ; Cu, Se, Zn, Mn, 
I, Mg & Co

• Ruminant has highest TM requirement of 
all domesticated animals = 
Rumen/microbial demands of fermentation 

• If meet Rumen TM demands, will more than 
likely meet tissue demands of ruminant 
animal
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Sources of Minerals

• Forages.  Limitations of forage 
minerals:

• Lignin in mature forages
• Balance or amounts (1o def.)
• Interactions with other minerals in 

water & plants  (Mo, Fe, S = 2o def.)

Effect of water quality on health and 
performance (SDSU, 2003; steers, 103 days on 

summer pasture)

• Performance vs. sulfate level in water
• Sulfate Level (mg/l)
• 441 1725 2919 4654
• In wt. 640 638 638 638
• Out wt. 825 810 792 708
• ADG       1.80 1.65 1.50 .60
• % Pull 4.8 4.8 0.0 52.4
• % Dead 0.0 0.0 0.0 33.3
• % Polio      0.0 0.0          0.0         47.6 

Effects of mineral deficiencies

• Depressed intake/poor digestibility of 
feedstuffs

• **Depressed immune system – NM 
reputation - poor response to vaccinations, 
increased susceptibility to disease and 
parasitism

• Decrease in ADG and Feed efficiency
• Delayed reproduction
• Extremely complex with multitude of 

interactions with other factors

Cow-Liver Copper Change Over 
Time (Swenson, 1997)
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By the current U.S. 
definition, salt contaminated

with soil or other mineral 
can be marketed as “trace 

mineralized salt.”

(R. Puls, Mineral Levels in Animal Health)
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What Stimulates Population 
Growth of Rumen Microbes?

#2 =  Protein intake
• Sources:

*Forages
*Supplemental (plant, animal, NPN)

• Main Effect of supplemental protein is 
Increased Intake:

• As forage matures (increases in 
lignin content), the greater the intake 
response to supplemental protein 

#2 Protein (con’t)

• First limiting nutritional factor in late 
season forages

• NPN (Urea = NH2--C--NH2) an ineffective 
nitrogen source in grazing ruminants 

• Oil meals still the standard (SBM, CSM, 
Canola Meal, SnFlr meal)**S.I. Effect**

Protein: Lignin Effect
• 8% CP mature prairie hay:
• *1/2 CP bound to lignin = 4% CP 

*Biological value of CP from prairie 
hay = 50%    

• 4% X .50 = 2% net effective CP
available to microbes and animal

Energy

• Sources:
*Forages = Fiber (cellulose)
*Grain = Supplement or ration

• Rumen Effect:
*Microbes that digest forages 

are unable to digest grain, and 
microbes that digest grain are 
unable to digest forages.

What Stimulates Population 
Growth of Rumen Microbes?

Energy
• Rumen Effect:

*Neutral (7.0) pH required by 
forage digesting microbes
*Acid (<6.0) pH required by grain 

digesting microbes 
• If mix rapidly digested E sources 

(corn/molasses) with high fiber diets 
=   depress intake and digestibility of 
forage (Neg. Assoc. Effect))

Wt. Changes of Cows Fed Ear Corn 
&/or Protein During Winter Grazing  

Neb. Sandhills, 1986 (UN/NP)

• 3.5#EC 3#EC 1#P 2# 32% P

• Wt. 11/16     1164 1154 1158

• Diff: 3/8 -121 -40 14.6
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Effect of Nutrients on Microbial Activity

(University of Missouri)

When is the peak nutritional 
requirement of cow?

When do you calve?

When is your peak forage 
quality/quantity?

Vitamins for Grazing Cattle
• “A”: Inexpensive, 20-40,000 I.U.’s 80-

100,000 I.U.’s  1st 28 days
• “B”: Normally produced by rumen microbes
• “C”: Produced by animal
• “D”: Inexpensive, 1,000 I.U.’s
• “E”: 50-100 I.U.’s = ADG & F/G

400-500 I.U.’s 1st 28 days on    
feed; 100,000 I.U.’s last 100 
days on feed

• Injectable vitamins?
• Injectable minerals?
• Chelated minerals?

It is the 3rd stage juveniles that climbs onto the blades 
of grass and is infectious to cattle.

Parasite Trends in Northern 
Plains
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When is the peak nutritional 
requirement of cow?

When is the peak internal 
parasite load on cow?

                                                           Cattlemen's Update 2006 - 22



•Covered by “skin” from 2nd 
Stage
•Skin provides protection
•But covers the mouth so 
that this juvenile can’t eat
•Juveniles will starve-to-
death if not eaten by cow or 
calf soon after they molt
•Survival time depends on 
temperature (the warmer the 
temperature, the sooner 
they’ll starve)

3rd Stage (infective) Juveniles Survival of Juveniles on a South Dakota Pasture10

2001 Research 
Demonstrates that
Juveniles Die 
Rapidly in the 
Spring

•Juveniles over-
winter in cold 
climate
•Rapid, exponential 
decline in the 
number of juveniles 
on pasture

•Two thirds 
decline every 2 
week period

•Pasture seeded prior season 
with heifers shedding just 3 epg

Parasite Trends in Northern 
Plains

Dectomax
Administered
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Parasite Trends in Northern 
Plains

Dectomax                                   Dectomax 
Administered Duration Ends
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Accumulated Juvenile Accumulated Juvenile 
BuildBuild--up on Pasturesup on Pastures

Effect of Effect of SpringSpring DewormingDeworming
on Accumulated Juvenileson Accumulated Juveniles

pasture levels 
significantly decreased

SPRING 
DEWORMING

•If cows are 
protected from  
juveniles until the 
over wintering ones 
die off, the infection 
levels in the calves 
are significantly 
lowered.

•This is the 
innovation of 
strategic deworming 
program

Parasite infection impacts . . .

•• Weight gain... Weight gain... 
• Immune system...  
• Reproductive performance...
• Milk production...
• Carcass quality & feedlot 

performance...
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Weight Gain

• Suppression of appetite – cattle cannot 
compensate for decrease in intake.

• Interference with protein and mineral 
metabolism.

• Decreases nutrient absorption in gut.
• Interfere with production of digestive 

enzymes.

Weight Gain Response

• HRVET data: 15-90 lbs improvement yearlings 
(Rx @ turnout plus 1-2 FBZ Rx on grass) 

• Pfizer data: 15-90 pound improvement 
yearlings (single Dectomax Rx @ turnout) 

• Additive and/or synergistic to other 
technologies (implants; feed additive; trace 
minerals)

• Weaning weights: 10-50 lb CALF response to 
deworming cow and/or calf

Immunosuppression

• Parasite infections can suppress the 
immune system

– Direct: affects the cells of the immune 
system.

– Indirect: interferes with protein & mineral 
metabolism (weak calf syndrome/crypto?)

Possible Outcomes of         
Immunosuppression

• Increase susceptibility to disease.
• Decreased response to vaccination.
• Increase dependence on antibiotics.
• Overall reduction in economic 

performance.

Parasite infection impacts . . .
• Reproductive performance 

– Age of first heat            
– Conception rates
– Calving to breeding interval
– Calving rate
– Newborn calf mortality
– Lifetime production
– Bull performance ... impact suspected ... little 

info 

Conception Rates

• Parasites can dramatically impact 
conception rates

• 25 of 33 studies reported increased 
conception rates following deworming.

*Reinemeyer CR: Compend Contin Educ Pract Vet 14(5): 678-687,1992
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TISSUE PHARMACOKINETICS
(Injectibles; area under the curve)

 Abomasum 
 

Intestine Skin 

Dectomax  
 

1292 942 657 

Ivomec 
 

959 736 412 

Cydectin 371 228 387 
 

 

Dectomax Advantage:Dectomax Advantage:
vsvs Ivomec         35%Ivomec         35% 27%27% 60%60%
vsvs Cydectin     245%Cydectin     245% 315%315% 70%70%

Lanusse, C. et al., 1997.  J of Vet. Pharm & Thera. 20: 91-99.

PLASMAPLASMA PHARMACOKINETICS PHARMACOKINETICS 
PARAMETERS PARAMETERS -- INJECTABLEINJECTABLE

 Cmax 
 

Tmax AUC (1-35) 

Dectomax  
 

37.5 6.0 627 

Ivomec 
 

39.4 4.0 459 

Cydectin 42.8 0.3 217 
 

 

Dectomax Advantage: AUCDectomax Advantage: AUC
vsvs Ivomec      40%Ivomec      40%
vsvs Cydectin  188%Cydectin  188%

PLASMA PHARMACOKINETIC 
PARAMETERS - POUR-ON

 Cmax 
 

Tmax AUC (1-35) 

Dectomax  
 

12.2 
 

4.3 168 

Ivomec 
 

12.3 3.4 116 

 

Dectomax Advantage: AUCDectomax Advantage: AUC
vsvs Ivomec      45%Ivomec      45%

Lanusse, C. et al., 1997.  J of Vet. Pharm & Thera. 20: 91-99.

FDA Approved – June 30, 2004
Nematode Persistence Claims:
• Cooperia oncophora for 28 days (increased 

by one week)
• Dictyocaulus viviparus for 28 days 

(increased by one week)
• C. punctata for 35 days (increased by one 

week).

28

35

28

35

14

14

14

21

0 10 20 30 40

Ostertagia

Haemonchus

C.oncophora

C.punctata

Ivomec PO
Dectomax PO

Days persistent activity

Injectables: Generics vs. 
DMX & Abamectin

J. Vet. Parasitology
November, 2003

• Six different endectocides measured
• Measured plasma drug levels: AUC (area 

under the curve) & MRT (mean residence 
time – duration of activity); days 1-35

• Rx’s: Dectomax; Abamectin; 4 generic 
formulations (all injectible)

Results:
DMX Inj. vs. Generic Injectibles

• Rx AUC Duration  (>1ug/ml)

• DMX 391 35
• Abamectin 244 20
• G-1 231 7
• G-2 308 7
• G-3 262 10
• G-4 242 7
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A FIELD TRIAL EVALUATION 
OF SEVERAL COMMERCIAL 

IVERMECTIN POUR-ON 
PRODUCTS IN CATTLE

T.A. Yazwinski, C.A. Tucker, J.A. Hornsby, J. Robbins 
and J. Powell; 2004

Department of Animal Science
University of Arkansas
Fayetteville, AR 72701

Study Design
• 42 head, 450 lb heifers on parasitized pasture
• Fecal egg counts taken days 14 and 56 after 

treatment
• Cattle treated days 0 and 56
• Total days on pasture: 113
• Weights on day 0, 28, 56, 84, 112, 113
• Treatment groups: 

– Control
– Cooper MEC® Schering-Plough 
– Ivermectin Pour-On® Durvet
– IVOMEC Pour-On® Merial Ltd 
– IVERCIDE® Phoenix Pharmaceuticals 
– Top Line® AgriLabs

Percent reductions of strongyle egg counts by treatment group at 14 
and 56 days post-treatment (both study halves combined)
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14 days post treatment
56 days post-treatment

IVOMEC    Top Line    Cooper    IVERCIDE Ivermectin controls
Pour-On MEC                       Pour-On

Average Daily Gains (n.s.)

• RX ADG
• Cooper MEC 1.21
• Ivermectin Pour-On 1.28
• Top Line 1.30
• Control 1.30
• IVERCIDE 1.36
• IVOMEC Pour-On 1.42

Assuming same amount of avermectin
molecule and use of same excipients

(carriers), what could be different between 
generics and branded products?

• Purity of Excipients: 
isopropanol
**cetearyl octanoate

• Packaging:
oxygen barrier
uv barrier
oil barrier

Half-dose DMX Inj. Trial
DVM’s Edwards/MacGregor, 2000

296 steers from California were
Dewormed at arrival: 

99 untreated
98 with half dose DMX
99 treated with full dose DMX

Initial weight was 667 lbs 
Fecal Egg counts @ 6 epg.
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Results:

ADG HCW   Ch/Pr     Select   Std

• Controls  3.19 847       36% 62%    2%

• 1/2 Dose       3.24 851       38%       62%    0%

• Full Dose          3.35 869       52%       47%    1%

The “R” word

Parasite Rx for Cow/Calf:

• Treat cows and calves with DMX (Injectable) 
or 2x feedgrade FBZ at turnout on spring 
pastures, or….

• Treat cows and calves in fall with DMX 
(injectable, calves; pour-on, cows)

• Rx replacement heifers Fall/Spring
• Flukes: Valbazen, Corsulon, Ivomec Plus 
• No performance data on Ivomec generics; but 

there is no generic DMX

Summary:

• Daily access to high quality, weatherized, 
free-choice minerals

• Check water for sulfates
• High quality protein with mature forages
• Avoid “energy” supplementation, esp. with 

mature forages
• Poor parasite control negates good nutritional 

management
• Spring deworming may be the most important
• There is a difference in dewormers – choose 

wisely.  
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INTRODUCTION 

Sample costs and returns to raise beef cattle in 
Elko County, Nevada, are presented in this 
publication.  This publication is intended to be a 
guide used to make production decisions, 
determine potential returns, and prepare business 
and marketing plans  Practices described are based 
on the production practices considered typical for 
a beef cattle cow-calf operation in this region, but 
may not apply to every operation.  A “Your 
Ranch” column in Table 1 is provided for your 
use.     
 
ASSUMPTIONS 

The following assumptions refer to Tables 1 
through 3 and reflect the typical costs and returns 

associated with beef cattle production in Elko 
County, Nevada.  The practices described are not 
the recommendations of the University of Nevada, 
Reno, but rather production practices and 
materials considered typical of a well-managed 
beef cattle operation in the region, as determined 
by a producer panel conducted in April of 2004.  
Costs, materials, and practices are not applicable 
to all operations, as production practices vary 
among ranchers within the region.    
 
Ranch Description 
 
Livestock.  The livestock inventory consists of 
700 cows, 35 bulls and 12 horses.  Nine 
replacement bulls are purchased annually, with a 
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useful life of 4 years.  Cow replacement is 15%, 
with a death loss of 2%.  The weaned calf crop 
produced from over wintered cows and 
replacement heifers is 85%.  Replacement heifers 
are selected at weaning and consist of 140 head.  
At fall evaluation, 100 are brought into the herd as 
replacements and the remaining 40 are sold as 
open or bred yearling heifers.  Steer calves, non-
selected replacement heifers, cull bulls, and cull 
cows are marketed for delivery in November.   

 
Production Costs and Returns 
 
Feed.  The forage base for the ranch consists of 
summer grazing on federal allotments (mid-April 
to mid-November), aftermath grazing on 
meadows, and winter feeding of alfalfa hay and 
grain.  Grass hay and alfalfa costs are based on 
2004 market prices.  These costs include the full 
costs of producing the hay (land, equipment, 
inputs, etc.) and/or purchasing the hay, whichever 
is lowest.  A combination of salt and mineral 
supplements are provided during the year, a total 
of 47.74 tons at $261.00 per ton.      
 
Veterinary/Medical.  Cows and replacement 
heifers receive a pregnancy check in November 
and are provided with an external insecticide, 7 or 
8 Way, and an oral de-wormer.  Bulls are also 
provided with an external insecticide in November 
and given 7 or 8 Way.  Weaned, replacement 
heifers are provided IBR, BVD, PI3, BRSV, 7 or 8 
Way, oral de-wormer, Naselgen, and Bangs 
vaccinations.  Steer and heifer calves are branded, 
earmarked, de-horned in May, and vaccinated with 
7 or 8 Way and Naselgen.  Steers are also given 
implants and castrated in May.  Total annual 
veterinary costs are computed at $20.00 per head.  
 
Marketing/Checkoff.  Calves are marketed 
through Video Marketing Sales in the summer 
with a November delivery.  Cull animals are 
marketed through local auction markets.  Annual 
marketing costs are calculated at 2% of total 
revenue. Checkoff fees are $1.00 per animal sold.    

Horse Maintenance.  Costs for shoeing horses, 
veterinary, and feed expenses are based on costs 
as reported by the producer panel, approximately 
$360.00 annually per head.   
 
Hauling.  Hauling cattle to/from auctions is 
estimated at $1.00 per head for two trips per head.    
 
Labor.  Labor includes one hired employee, one 
owner/manager, and summer help from local and 
owner children.  Hired labor costs include an 
annual salary of $18,000.00 per hired labor unit 
with 75% percent of the hired labor time 
contributed to the livestock enterprise. The 
owner/manager receives $2,000.00 per month as a 
family draw. All employee benefits, payroll taxes, 
and worker’s compensation insurance are included 
in labor costs. 
 
Returns.  Returns are based on early 2004 market 
prices.  Returns vary from year to year and across 
years due to market conditions.  A full listing of 
prices used in this publication can be found in 
Table 1.  
 
Overhead and Capital Recovery Costs 
 
Cash Overhead.  Cash overhead consists of 
various cash expenses paid out during the year.  
These costs include property taxes, interest, office 
expenses, liability and property insurance, as well 
as investment/machinery repairs.  A complete 
listing of farm investments and associated costs 
can be found in Table 2.     

 
Interest on Operating Capital.  Total 
operating capital is calculated based on 80% of 
total operating (variable) costs.  The interest 
on operating capital is calculated at a rate of 
6.5% for a six month period.  
 
Property Taxes.  Property taxes in Nevada 
differ across counties.  For the purposes of this 
publication, investment property taxes are 
calculated at 1% of the average asset value of 
the property. 
 
Insurance.  Insurance costs for farm 
investments vary, depending on the assets 
included and the amount of coverage.  
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REFERENCES Property insurance provides coverage for 
property loss and is charged at .666% of the 
average asset value.  Liability insurance covers 
accidents on the farm at an annual cost of 
$1,749.00.   

Smathers, Robert (2001).  The Costs of Owning 
and Operating Farm Machinery in the Pacific 
Northwest 2000.  A Pacific Northwest 
Publication #346. University of Idaho, 
Washington State University, and Oregon 
State University.      

 
Fuel and Lube.  The fuel and lube for all 
machinery and vehicles is calculated at 8% of 
the purchase price.    

 
Forero, Larry C., Glenn A. Nader, Karen M. 

Klonsky, Pete Livingston, and Richard L. De 
Moura (2004).  Sample Costs for Beef Cattle 
Cow-Calf Production, 300 Head, Sacramento 
Valley.  Publication BF-SV-04, University of 
California Cooperative Extension.  

 
Investment Repairs.  Annual repairs are 
provided for all ranch investments or capital 
recovery items that require maintenance.  
Annual repairs are calculated at 2% of the 
purchase price for buildings and equipment 
and 7% of the purchase price for machinery 
and vehicles. 

 
NOTES 

Sample production costs and return 
publications for significant agricultural products in 
various regions of Nevada are available online at 
the University of Nevada Cooperative Extension 
Web site at http://www.unce.unr.edu/pubs.html.  
For additional information, contact the 
Department of Resource Economics at the 
University of Nevada, Reno at (775) 784-6701 or 
your local University of Nevada Cooperative 
Extension office. 

 
Office & Travel.  Office and travel costs are 
estimated at $3,000.00 for an average year.  
These expenses include office supplies, 
telephone service, Internet service, and travel 
expenses to educational seminars.   

 
Capital Recovery. Capital recovery costs are the 
annual depreciation (opportunity cost) of all farm 
investments.  Capital recovery costs are calculated 
using straight line depreciation.  Farm equipment 
may be purchased new or used, depending on 
producer panel preferences.  

 
 
 
 

  
Salvage Value. Salvage value is 10% of the new 
purchase price.  It is an estimate of the remaining 
value of an investment at the end of its useful life.  
The salvage value for land is the purchase price, as 
land does not normally depreciate.     

 
 
 
 
 

  
Average Asset Value Computation  
 

Purchase Price + Salvage Value( )
2

 

 
 
 
  
 Straight Line Depreciation Computation 

 
Purchase Price - Salvage Value( )

Useful Life
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Table 1: Elko County 700 Cow-Calf Production Costs and Returns 
 

Description
Weight Per 

Animal
Unit of 

Measure Total Units
Price/Cost 

Per Unit Total Value
Value/Cost 
Per Head

Your 
Ranch

GROSS INCOME
Cull Cows 1100.00 lbs 84.00 $0.38 $35,112.00 $50.16 ________
Cull Bulls 1665.00 lbs 9.00 $0.48 $7,192.80 $10.28 ________
Yearling Replacements 875.00 lbs 40.00 $0.80 $28,000.00 $40.00 ________
Heifer Calves 470.00 lbs 166.00 $1.04 $81,140.80 $115.92 ________
Steer Calves 500.00 lbs 306.00 $1.12 $171,360.00 $244.80 ________

TOTAL INCOME $322,805.60 $461.15

OPERATING COSTS
Grass Hay (Meadow Hay) Ton 2065.00 $60.00 $123,900.00 $177.00 ________
Grain Ton 42.00 $115.00 $4,830.00 $6.90 ________
Alfalfa Hay Ton 100.00 $82.00 $8,200.00 $11.71 ________
Federal Grazing (BLM) AUM 4450.00 $1.43 $6,363.50 $9.09 ________
Horse (Shoeing, Vet, Feed, etc.) Head 12.00 $360.00 $4,320.00 $6.17 ________
Veterinary/Medical Head 700.00 $20.00 $14,000.00 $20.00 ________
Marketing (Brand, Video, Commission) Head 605.00 $10.67 $6,456.11 $9.22 ________
Checkoff Head 605.00 $1.00 $605.00 $0.86 ________
Salt & Minerals Ton 47.74 $261.00 $12,460.00 $17.80 ________
Hauling $ 1210.00 $1.00 $1,210.00 $1.73 ________
Hired Labor Annual 0.75 $18,000.00 $13,500.00 $19.29 ________
Operator Labor Monthly 12.00 $2,000.00 $24,000.00 $34.29 ________
Accounting & Legal Fees $ 1.00 $2,000.00 $2,000.00 $2.86 ________
Maintenance (Buildings, Vehicles, etc.) $ 1.00 $13,416.20 $13,416.20 $19.17 ________
Fuel & Lube $ 1.00 $11,178.51 $11,178.51 $15.97 ________
Utilities $ 1.00 $6,000.00 $6,000.00 $8.57 ________
Miscellaneous Head 700.00 $5.00 $3,500.00 $5.00 ________
Interest Operating Capital $ $204,751.46 0.065 $6,654.42 $9.51 ________

TOTAL OPERATING COSTS $262,593.74 $375.13

INCOME ABOVE OPERATING COSTS $60,211.86 $86.02

OWNERSHIP COSTS
Capital Recovery (Depreciation):
     Buildings, Improvements, & Equipment $ 1.00 $7,404.92 $7,404.92 $10.58 ________
     Machinery & Vehicles $ 1.00 $14,228.11 $14,228.11 $20.33 ________
     Purchased Livestock (Bulls & Horses) $ 1.00 $14,512.50 $14,512.50 $20.73 ________
Cash Overhead:
    Liability Insurance $ 1.00 $1,749.00 $1,749.00 $2.50 ________
    Office & Travel $ 1.00 $3,000.00 $3,000.00 $4.29 ________
    Interest on Retained Livestock $ 1.00 $2,906.15 $2,906.15 $4.15 ________
    Annual Investment Insurance $ 1.00 $1,463.66 $1,463.66 $2.09 ________
    Annual Investment Taxes $ 1.00 $2,197.68 $2,197.68 $3.14 ________

TOTAL OWNERSHIP COSTS $47,462.02 $67.80

TOTAL COSTS $310,055.76 $442.94

NET PROJECTED RETURNS $12,749.84 $18.21
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Table 2: Investment Summary 

5 

Description
Purchase 

Price
Salvage 
Value

Livestock 
Share (%)

Useful 
Life (yrs)

Annual 
Taxes

Annual 
Insurance

Annual 
Capital 

Recovery
Annual 
Repairs

 

Annual Fuel 
and Lube

Buildings, Improvements, and Equipment
Barn $22,500.00 $2,250.00 100 20.00 $123.75 $82.42 $1,012.50 $450.00
Fencing $40,000.00 $0.00 100 50.00 $200.00 $133.20 $800.00 $800.00
Corrals/Hauling System $20,500.00 $2,050.00 100 30.00 $112.75 $75.09 $615.00 $410.00
Portable Corrals $2,000.00 $200.00 100 12.00 $11.00 $7.33 $150.00 $40.00
Water Development $3,000.00 $300.00 100 25.00 $16.50 $10.99 $108.00 $60.00
Machine Shop, Tools $30,000.00 $3,000.00 80 25.00 $132.00 $87.91 $864.00 $480.00
Range Improvements $10,000.00 $1,000.00 100 25.00 $55.00 $36.63 $360.00 $200.00
Electric Fence $2,500.00 $0.00 100 15.00 $12.50 $8.33 $166.67 $50.00
Implements $25,000.00 $2,500.00 75 20.00 $103.13 $68.68 $843.75 $375.00
Flatbed Trailer $8,000.00 $800.00 100 20.00 $44.00 $29.30 $360.00 $160.00
Bale Feeder
Feed W
Tack
Goos
Scales

Sub Tot

Machi
130 HP
180 HP
40 HP
Tracto
Dump
3/4 To
4-W
1/2 To
1/2 To
Back

Sub Tot

Purc
Bulls (
Horses

Sub Tot

Total

Retain
Relac

Total

$2,000.00 $200.00 100 20.00 $11.00 $7.33 $90.00 $40.00
agon $5,000.00 $500.00 100 20.00 $27.50 $18.32 $225.00 $100.00

$10,000.00 $0.00 100 10.00 $50.00 $33.30 $1,000.00 $200.00
eneck $8,000.00 $800.00 100 20.00 $44.00 $29.30 $360.00 $160.00

$5,500.00 $1,000.00 100 10.00 $32.50 $21.65 $450.00 $110.00

al $194,000.00 $14,600.00 NA NA $975.63 $649.77 $7,404.92 $3,635.00

nery and Vehicles
 Tractor $34,389.00 $3,400.00 60 25.00 $113.37 $75.50 $743.74 $1,444.34 $1,650.67
 Tractor/Loader $23,457.00 $2,300.00 60 25.00 $77.27 $51.46 $507.77 $985.19 $1,125.94

 Tractor $6,373.00 $650.00 60 25.00 $21.07 $14.03 $137.35 $267.67 $305.90
r/Crawler $21,000.00 $2,100.00 80 30.00 $92.40 $61.54 $504.00 $1,176.00 $1,344.00
 Truck $5,500.00 $550.00 60 20.00 $18.15 $12.09 $148.50 $231.00 $264.00
n 4x4 $36,000.00 $3,600.00 90 4.00 $178.20 $118.68 $7,290.00 $2,268.00 $2,592.00

heeler $6,000.00 $600.00 60 5.00 $19.80 $13.19 $648.00 $252.00 $288.00
n 4x4 $21,000.00 $2,100.00 90 8.00 $103.95 $69.23 $2,126.25 $1,323.00 $1,512.00
n Truck $18,000.00 $1,800.00 90 8.00 $89.10 $59.34 $1,822.50 $1,134.00 $1,296.00

hoe $10,000.00 $1,000.00 100 30.00 $55.00 $36.63 $300.00 $700.00 $800.00

al $181,719.00 $18,100.00 NA NA $768.31 $511.69 $14,228.11 $9,781.20 $11,178.51

hased Livestock
35) $52,500.00 $5,250.00 100 4.00 $288.75 $192.31 $11,812.50
 (12) $30,000.00 $3,000.00 100 10.00 $165.00 $109.89 $2,700.00

al $82,500.00 $8,250.00 NA NA $453.75 $302.20 $14,512.50

$458,219.00 $40,950.00 NA NA $2,197.68 $1,463.66 $36,145.52 $13,416.20 $11,178.51

ed Livestock (interest rate)
ement Heifers (140) $44,710.00 $44,710.00 100 $2,906.15

$44,710.00 $2,906.15
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INTRODUCTION 

Sample costs and returns to raise beef cattle in 
Eureka County, Nevada, are presented in this 
publication.  This publication is intended to be a 
guide used to make production decisions, 
determine potential returns, and prepare business 
and marketing plans.  Practices described are 
based on the production practices considered 
typical for a beef cattle cow-calf operation in this 
region, but may not apply to every operation.  A 
“Your Ranch” column in Table 1 is provided for 
your use.     
   
ASSUMPTIONS 

The following assumptions refer to Tables 1 
through 3 and reflect the typical costs and returns 
associated with beef cattle production in Eureka 

County, Nevada.  The practices described are not 
the recommendations of the University of Nevada, 
Reno, but rather the production practices and 
materials considered typical of a well-managed 
beef cattle operation in the region as determined 
by a producer panel conducted in November of 
2004.  Costs, materials, and practices are not 
applicable to every operation, as production 
practices vary among ranchers within the region.    
 
Ranch Description 
 
Livestock.  The livestock inventory consists of 
350 cows, 16 bulls, and 8 horses.  Four 
replacement bulls are purchased annually, with a 
useful life of 4 years.  Cow replacement is 15%, 
with a death loss of 2%.  The weaned calf crop 
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2 

produced from over wintered cows and 
replacement heifers is 85%.  Replacement heifers 
are selected at weaning and consist of 53 head.  At 
fall evaluation, 33 are brought into the herd as 
replacements and the remaining 20 are sold as 
open or bred yearling heifers.  Steer calves, non-
selected replacement heifers, cull bulls, and cull 
cows are marketed for delivery in November.   
 
Production Costs and Returns 

 
Feed.  The forage base for the ranch consists of 
summer grazing on federal allotments (mid-April 
to mid-November), aftermath grazing on 
meadows, and winter feeding of alfalfa hay and 
grain.  Grass hay and alfalfa costs are based on 
2004 market prices.  These costs include the full 
costs of producing the hay (land, equipment, 
inputs, etc.) and/or purchasing the hay, whichever 
is lowest.  A combination of salt and mineral 
supplements are provided during the year, a total 
of 20 tons at $261.00 per ton.      
 
Veterinary/Medical.  Cows and replacement 
heifers receive a pregnancy check in November 
and are provided with an external insecticide, 7 or 
8 Way, and an oral de-wormer.  Bulls are also 
provided with an external insecticide in November 
and given 7 or 8 Way.  Weaned, replacement 
heifers are provided IBR, BVD, PI3, BRSV, 7 or 8 
Way, oral de-wormer, Naselgen, and Bangs 
vaccinations.  Steer and heifer calves are branded, 
earmarked, de-horned in May, and vaccinated with 
7 or 8 Way and Naselgen.  Steers are also given 
implants and castrated in May.  Total annual 
veterinary costs are computed at $20.00 per head.  
 
Marketing/Checkoff.  Calves are marketed 
through Video Marketing Sales in the summer 
with a November delivery.  Cull animals are 
marketed through local auction markets.  Annual 
marketing costs are calculated at 2% of total 
revenue. Checkoff fees are $1.00 per animal sold.    
 
Horse Maintenance.  Costs for shoeing horses, 
veterinary, and feed expenses are based on costs 
as reported by the producer panel, approximately 
$360.00 annually per head.   
 

Hauling.  Hauling cattle to/from auctions is 
estimated at $1.82 per head for two trips per head.    
 
Labor.  Labor includes one owner/manager and 
two summer hired laborers for ten days each.  
Hired labor costs are $100.00 per day.  The 
owner/manager receives $1,000.00 per month as a 
family draw. All employee benefits, payroll taxes, 
and worker’s compensation insurance are included 
in labor costs. 
 
Returns.  Returns are based on late 2004 market 
prices. Returns will vary from year to year and 
across years due to market conditions.  A full 
listing of prices used in this publication can be 
found in Table 1.  
 
Overhead and Capital Recovery Costs 
 
Cash Overhead.  Cash overhead consists of 
various cash expenses paid out during the year.  
These costs include property taxes, interest, office 
expenses, liability and property insurance, as well 
as investment/machinery repairs.  A complete 
listing of farm investments and associated costs 
can be found in Table 2.     

 
Interest on Operating Capital.  Total 
operating capital is calculated based on 80% of 
total operating (variable) costs.  The interest 
on operating capital is calculated at a rate of 
6.5% for a six month period.  
 
Property Taxes.  Property taxes in Nevada 
differ across counties.  For the purposes of this 
publication, investment property taxes are 
calculated as 1% of the average asset value of 
the property. 
 
Insurance.  Insurance costs for farm 
investments vary, depending on the assets 
included and the amount of coverage.  
Property insurance provides coverage for 
property loss and is charged at .666% of the 
average asset value.  Liability insurance covers 
accidents on the farm at an annual cost of 
$1,749.00.   
 

                                                           Cattlemen's Update 2006 - 36



Fuel and Lube.  The fuel and lube for all 
machinery and vehicles is calculated at 8% of 
the purchase price.    

REFERENCES 
Smathers, Robert (2001).  The Costs of Owning 

and Operating Farm Machinery in the Pacific 
Northwest 2000.  A Pacific Northwest 
Publication #346. University of Idaho, 
Washington State University, and Oregon 
State University.      

 
Investment Repairs.  Annual repairs are 
provided for all ranch investments or capital 
recovery items that require maintenance.  
Annual repairs are calculated at 2% of the 
purchase price for buildings and equipment 
and 7% of the purchase price for machinery 
and vehicles. 

 
Forero, Larry C., Glenn A. Nader, Karen M. 

Klonsky, Pete Livingston, and Richard L. De 
Moura (2004).  Sample Costs for Beef Cattle 
Cow-Calf Production, 300 Head, Sacramento 
Valley.  Publication BF-SV-04, University of 
California Cooperative Extension.  

 
Office & Travel.  Office and travel costs are 
estimated at $3,000.00 for an average year.  
These expenses include office supplies, 
telephone service, Internet service, and travel 
expenses to educational seminars.   

 
NOTES 

Sample production costs and returns 
publications for significant agricultural products in 
various regions of Nevada are available online at 
the University of Nevada Cooperative Extension 
Web site at http://www.unce.unr.edu/pubs.html.  
For additional information, contact the 
Department of Resource Economics at the 
University of Nevada, Reno at (775) 784-6701 or 
your local University of Nevada Cooperative 
Extension office. 

 
Capital Recovery. Capital recovery costs are the 
annual depreciation (opportunity cost) of all farm 
investments.  Capital recovery costs are calculated 
using straight line depreciation.  Farm equipment 
may be purchased new or used, depending on 
producer panel preferences.  
 
Salvage Value. Salvage value is 10% of the new 
purchase price.  It is an estimate of the remaining 
value of an investment at the end of its useful life.  
The salvage value for land is the purchase price, as 
land does not normally depreciate.     

 
 
 
 

  
Average Asset Value Computation  
 

Purchase Price + Salvage Value( )
2

 

 
 
 
  
 Straight Line Depreciation Computation 
  

Purchase Price - Salvage Value( )
Useful Life

 
 
 
      

 

3 
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Table 1: Eureka County 350 Cow-Calf Production Costs and Returns 
 

Description
Weight Per 

Animal
Unit of 

Measure Total Units
Price/Cost 
Per Unit Total Value

Value/Cost 
Per Head

Your 
Ranch

GROSS INCOME
Cull Cows 1000.00 lbs 53.00 $0.48 $25,440.00 $72.69 ________
Cull Bulls 1550.00 lbs 4.00 $0.65 $4,030.00 $11.51 ________
Yearling Replacements 850.00 lbs 20.00 $0.80 $13,600.00 $38.86 ________
Heifer Calves 470.00 lbs 79.00 $1.20 $44,556.00 $127.30 ________
Steer Calves 500.00 lbs 152.00 $1.28 $97,280.00 $277.94 ________

TOTAL INCOME $184,906.00 $528.30

OPERATING COSTS
Grass Hay (Meadow Hay) Ton 1035.00 $40.00 $41,400.00 $118.29 ________
Grain Ton 20.00 $115.00 $2,300.00 $6.57 ________
Alfalfa Hay Ton 259.26 $85.00 $22,037.10 $62.96 ________
Federal Grazing (BLM) AUM 3325.00 $1.43 $4,754.75 $13.59 ________
Horse (Shoeing, Vet, Feed, etc.) Head 8.00 $360.00 $2,880.00 $8.23 ________
Veterinary/Medical Head 350.00 $20.00 $7,000.00 $20.00 ________
Marketing (Brand, Video, Commission) Head 308.00 $11.96 $3,698.12 $10.57 ________
Checkoff Head 308.00 $1.00 $308.00 $0.88 ________
Salt & Minerals Ton 20.00 $261.00 $5,220.00 $14.91 ________
Hauling $ 732.00 $1.82 $1,332.24 $3.81 ________
Hired Labor Days 20.00 $100.00 $2,000.00 $5.71 ________
Operator Labor Monthly 12.00 $1,000.00 $12,000.00 $34.29 ________
Accounting & Legal Fees $ 1.00 $2,000.00 $2,000.00 $5.71 ________
Maintenance (Buildings, Vehicles, etc.) $ 1.00 $10,171.42 $10,171.42 $29.06 ________
Fuel & Lube $ 1.00 $6,587.90 $6,587.90 $18.82 ________
Utilities $ 1.00 $3,000.00 $3,000.00 $8.57 ________
Miscellaneous Head 350.00 $5.00 $1,750.00 $5.00 ________
Interest Operating Capital $ $102,751.62 0.065 $3,339.43 $9.54 ________

TOTAL OPERATING COSTS $131,778.96 $376.51

INCOME ABOVE OPERATING COSTS $53,127.04 $151.79

OWNERSHIP COSTS
Capital Recovery (Depreciation):
     Buildings, Improvements, & Equipment $ 1.00 $24,374.67 $24,374.67 $69.64 ________
     Machinery & Vehicles $ 1.00 $11,169.10 $11,169.10 $31.91 ________
     Purchased Livestock (Bulls & Horses) $ 1.00 $9,000.00 $9,000.00 $25.71 ________
Cash Overhead:
    Liability Insurance $ 1.00 $1,749.00 $1,749.00 $5.00 ________
    Office & Travel $ 1.00 $3,000.00 $3,000.00 $8.57 ________
    Interest on Retained Livestock $ 1.00 $1,683.92 $1,683.92 $4.81 ________
    Annual Investment Insurance $ 1.00 $1,287.42 $1,287.42 $3.68 ________
    Annual Investment Taxes $ 1.00 $1,933.07 $1,933.07 $5.52 ________

TOTAL OWNERSHIP COSTS $54,197.18 $154.85

TOTAL COSTS $185,976.14 $531.36

NET PROJECTED RETURNS -$1,070.14 -$3.06
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Description
Purchase 

Price
Salvage 
Value

Livestock 
Share (%)

Useful 
Life (yrs)

Annual 
Taxes

Annual 
Insurance

Annual 
Capital 

Recovery
Annual 
Repairs

Table 2: Investment Summary 

Annual Fuel 
& Lube

Buildings, Improvements, and Equipment
Barn/Calving Shed $105,000.00 $10,500.00 100 5.00 $577.50 $384.62 $18,900.00 $2,100.00
Fencing $40,000.00 $0.00 100 25.00 $200.00 $133.20 $1,600.00 $800.00
Corrals $15,500.00 $1,550.00 100 30.00 $85.25 $56.78 $465.00 $310.00
Portable Corrals $1,600.00 $160.00 100 12.00 $8.80 $5.86 $120.00 $32.00
Water Developments $3,000.00 $300.00 100 25.00 $16.50 $10.99 $108.00 $60.00
Machine Shop & Tools $30,000.00 $3,000.00 60 25.00 $99.00 $65.93 $648.00 $360.00
Range Improvements $2,000.00 $200.00 100 25.00 $11.00 $7.33 $72.00 $40.00
Electric Fence $1,000.00 $0.00 100 15.00 $5.00 $3.33 $66.67 $20.00
Implements $25,000.00 $1,000.00 75 20.00 $97.50 $64.94 $900.00 $375.00
Tack $10,000.00 $0.00 100 10.00 $50.00 $33.30 $1,000.00 $200.00
Scales $5,500.00 $550.00 100 10.00 $30.25 $20.15 $495.00 $110.00

Su

M
14
40
Fl
3/
4-
1/
Ba
D
Fl

Su

Pu
Bu
H

Su

To

R
R

To

b Total $238,600.00 $17,260.00 NA NA $1,180.80 $786.41 $24,374.67 $4,407.00

achinery and Vehicles
0 HP Tractor $5,000.00 $5,000.00 60 25.00 $30.00 $19.98 $0.00 $210.00 $240.00
 HP Tractor $6,373.00 $650.00 60 25.00 $21.07 $14.03 $137.35 $267.67 $305.90
at Bed Truck $5,500.00 $500.00 75 20.00 $22.50 $14.99 $187.50 $288.75 $330.00
4 Ton 4x4 $36,000.00 $3,600.00 90 4.00 $178.20 $118.68 $7,290.00 $2,268.00 $2,592.00
Wheeler $3,500.00 $350.00 60 5.00 $11.55 $7.69 $378.00 $147.00 $168.00
2 Ton 4x4 $21,000.00 $2,100.00 90 8.00 $103.95 $69.23 $2,126.25 $1,323.00 $1,512.00
ckhoe $10,000.00 $1,000.00 100 15.00 $55.00 $36.63 $600.00 $700.00 $800.00

umptruck $5,000.00 $500.00 60 20.00 $16.50 $10.99 $225.00 $210.00 $240.00
atbed w/goose neck $5,000.00 $500.00 100 20.00 $27.50 $18.32 $225.00 $350.00 $400.00

b Total $97,373.00 $14,200.00 NA NA $466.27 $310.54 $11,169.10 $5,764.42 $6,587.90

rchased Livestock
lls (16) $32,000.00 $3,200.00 100 4.00 $176.00 $117.22 $7,200.00

orses (8) $20,000.00 $2,000.00 100 10.00 $110.00 $73.26 $1,800.00

b Total $52,000.00 $5,200.00 NA NA $286.00 $190.48 $9,000.00

tal $387,973.00 $36,660.00 NA NA $1,933.07 $1,287.42 $44,543.77 $10,171.42 $6,587.90

etained Livestock (interest rate)
elacement Heifers (53) $25,906.40 $25,906.40 100 $1,683.92

tal $25,906.40 $1,683.92
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INTRODUCTION 

Sample costs and returns to raise beef cattle in 
Humboldt County, Nevada, are presented in this 
publication.  This publication is intended to be a 
guide used to make production decisions, 
determine potential returns, and prepare business 
and marketing plans.  Practices described are 
based on the production practices considered 
typical for a beef cattle cow-calf operation in this 
region, but may not apply to every operation.  A 
“Your Ranch” column in Table 1 is provided for 
your use.     
 
ASSUMPTIONS 

The following assumptions refer to Tables 1 
through 3 and reflect the typical costs and returns 
associated with beef cattle production in 
Humboldt County, Nevada.  The practices 

described are not the recommendations of the 
University of Nevada, Reno, but rather the 
production practices and materials considered 
typical of a well-managed beef cattle operation in 
the region as determined by a producer panel 
conducted in November of 2004.  Costs, materials, 
and practices are not applicable to every operation, 
as production practices vary among ranchers 
within the region.    
 
Ranch Description 
 
Livestock.  The livestock inventory consists of 
500 cows, 20 bulls, and 6 horses.  Five 
replacement bulls are purchased annually, with a 
useful life of 4 years.  Cow replacement is 20%, 
with a death loss of 2%.  The weaned calf crop 
produced from over wintered cows and 
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replacement heifers is 85%.  Replacement heifers 
are selected at weaning and consist of 100 head.  
At fall evaluation, 80 are brought into the herd as 
replacements and the remaining 20 are sold as 
open or bred yearling heifers.  Steer calves, non-
selected replacement heifers, cull bulls, and cull 
cows are marketed for delivery in November.   

 
Production Costs and Returns 
 
Feed.  The forage base for the ranch consists of 
summer grazing on federal allotments (mid-April 
to mid-November), aftermath grazing on 
meadows, and winter feeding of alfalfa hay and 
tubs.  Grass hay and alfalfa costs are based on 
2004 market prices.  These costs include the full 
costs of producing the hay (land, equipment, 
inputs, etc.) and/or purchasing the hay, whichever 
is lowest.  A combination of salt and mineral 
supplements are provided during the year, a total 
of 40 tons at $261.00 per ton.      
 
Veterinary/Medical.  Cows and replacement 
heifers receive a pregnancy check in November 
and are provided with an external insecticide, 7 or 
8 Way, and an oral de-wormer.  Bulls are also 
provided with an external insecticide in November 
and given 7 or 8 Way.  Weaned, replacement 
heifers are provided IBR, BVD, PI3, BRSV, 7 or 8 
Way, oral de-wormer, Naselgen, and Bangs 
vaccinations.  Steer and heifer calves are branded, 
earmarked, de-horned in May, and vaccinated with 
7 or 8 Way and Naselgen.  Steers are also given 
implants and castrated in May.  Total annual 
veterinary costs are computed at $17.50 per head.  
 
Marketing/Checkoff.  Calves are marketed 
through Video Marketing Sales in the summer 
with a November delivery.  Cull animals are 
marketed through local auction markets.  Annual 
marketing costs are calculated at 2% of total 
revenue. Checkoff fees are $1.00 per animal sold.   
 
Horse Maintenance.  Costs for shoeing horses, 
veterinary, and feed expenses are based on costs 
as reported by the producer panel, approximately 
$400.00 annually per head.   
 
Hauling.  Hauling 300 head of cattle to/from 
auctions is estimated at $2.40 per head.    

Labor.  Labor includes one hired employee, one 
owner/manager, and summer help from local and 
owner children.  Hired labor costs include an 
annual salary of $18,000.00 per hired labor unit 
with 75% percent of the hired labor time 
contributed to the livestock enterprise.  The 
owner/manager receives $2,000.00 per month as a 
family draw.  All employee benefits, payroll taxes, 
and worker’s compensation insurance are included 
in labor costs. 
 
Returns.  Returns are based on early 2004 market 
prices. Returns will vary from year to year and 
across years due to market conditions.  A full 
listing of the prices used in publication can be 
found in Table 1.  
 
Overhead and Capital Recovery Costs 
 
Cash Overhead.  Cash overhead consists of 
various cash expenses paid out during the year.  
These costs include property taxes, interest, office 
expenses, liability and property insurance, as well 
as investment/machinery repairs.  A complete 
listing of farm investments and associated costs 
can be found in Table 2.     

 
Interest on Operating Capital.  Total 
operating capital is calculated based on 80% of 
total operating (variable) costs.  The interest 
on operating capital is calculated at a rate of 
6.5% for a six month period.  
 
Property Taxes.  Property taxes in Nevada 
differ across counties.  For the purposes of this 
publication, investment property taxes are 
calculated as 1% of the average asset value of 
the property. 
 
Insurance.  Insurance costs for farm 
investments vary, depending on the assets 
included and the amount of coverage.  
Property insurance provides coverage for 
property loss and is charged at .666% of the 
average asset value.  Liability insurance covers 
accidents on the farm at an annual cost of 
$1,749.00.   
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Fuel and Lube.  The fuel and lube for all 
machinery and vehicles is calculated at 8% of 
the purchase price.    

REFERENCES 
Smathers, Robert (2001).  The Costs of Owning 

and Operating Farm Machinery in the Pacific 
Northwest 2000.  A Pacific Northwest 
Publication #346. University of Idaho, 
Washington State University, and Oregon 
State University.      

 
Investment Repairs.  Annual repairs are 
provided for all ranch investments or capital 
recovery items that require maintenance.  
Annual repairs are calculated at 2% of the 
purchase price for buildings and equipment 
and 7% of the purchase price for machinery 
and vehicles. 

 
Forero, Larry C., Glenn A. Nader, Karen M. 

Klonsky, Pete Livingston, and Richard L. De 
Moura (2004).  Sample Costs for Beef Cattle 
Cow-Calf Production, 300 Head, Sacramento 
Valley.  Publication BF-SV-04, University of 
California Cooperative Extension.  

 
Office & Travel.  Office and travel costs are 
estimated at $3,000.00 for an average year.  
These expenses include office supplies, 
telephone service, Internet service, and travel 
expenses to educational seminars.   

 
NOTES 

Sample production costs and returns 
publications for significant agricultural products in 
various regions of Nevada are available online at 
the University of Nevada Cooperative Extension 
Web site at http://www.unce.unr.edu/pubs.html.  
For additional information, contact the 
Department of Resource Economics at the 
University of Nevada, Reno at (775) 784-6701 or 
your local University of Nevada Cooperative 
Extension office. 

 
Capital Recovery. Capital recovery costs are the 
annual depreciation (opportunity cost) of all farm 
investments.  Capital recovery costs are calculated 
using straight line depreciation.  Farm equipment 
may be purchased new or used, depending on 
producer panel preferences.  
 
Salvage Value. Salvage value is 10% of the new 
purchase price.  It is an estimate of the remaining 
value of an investment at the end of its useful life.  
The salvage value for land is the purchase price, as 
land does not normally depreciate.     

 
 
 
 

  
Average Asset Value Computation  
 

Purchase Price + Salvage Value( )
2

 

 
 
 
  
 Straight Line Depreciation Computation 
  

Purchase Price - Salvage Value( )
Useful Life
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Table 1: Humboldt County 500 Cow-Calf Production Costs and Returns 
 

Description
Weight Per 

Animal
Unit of 

Measure Total Units
Price/Cost 
Per Unit Total Value

Value/Cost 
Per Head

Your 
Ranch

GROSS INCOME
Cull Cows 1150.00 lbs 80.00 $0.48 $44,160.00 $88.32 ________
Cull Bulls 1650.00 lbs 5.00 $0.55 $4,537.50 $9.08 ________
Yearling Replacements 900.00 lbs 20.00 $0.80 $14,400.00 $28.80 ________
Heifer Calves 525.00 lbs 82.00 $1.20 $51,660.00 $103.32 ________
Steer Calves 550.00 lbs 203.00 $1.28 $142,912.00 $285.82 ________

TOTAL INCOME $257,669.50 $515.34

OPERATING COSTS
Grass Hay (Meadow Hay) Ton 750.00 $65.00 $48,750.00 $97.50 ________
Tubs Tub 50.00 $600.00 $30,000.00 $60.00 ________
Alfalfa Hay Ton 100.00 $85.00 $8,500.00 $17.00 ________
Federal Grazing (BLM) AUM 3675.00 $1.43 $5,255.25 $10.51 ________
Horse (Shoeing, Vet, Feed, etc.) Head 6.00 $400.00 $2,400.00 $4.80 ________
Veterinary/Medical Head 500.00 $17.50 $14,000.00 $28.00 ________
Marketing (Brand, Video, Commission) Head 390.00 $13.21 $5,153.39 $10.31 ________
Checkoff Head 390.00 $1.00 $390.00 $0.78 ________
Salt & Minerals Ton 40.00 $261.00 $10,440.00 $20.88 ________
Hauling $ 300.00 $2.40 $1,680.00 $3.36 ________
Hired Labor Annual 0.75 $18,000.00 $13,500.00 $27.00 ________
Operator Labor Monthly 12.00 $2,000.00 $24,000.00 $48.00 ________
Accounting & Legal Fees $ 1.00 $2,000.00 $2,000.00 $4.00 ________
Maintenance (Buildings, Vehicles, etc.) $ 1.00 $12,596.00 $12,596.00 $25.19 ________
Fuel & Lube $ 1.00 $10,748.00 $10,748.00 $21.50 ________
Utilities $ 1.00 $5,000.00 $5,000.00 $10.00 ________
Miscellaneous Head 500.00 $5.00 $2,500.00 $5.00 ________
Interest Operating Capital $ $157,530.11 0.065 $5,119.73 $10.24 ________

TOTAL OPERATING COSTS $202,032.37 $404.06

INCOME ABOVE OPERATING COSTS $55,637.13 $79.48

OWNERSHIP COSTS
Capital Recovery (Depreciation):
     Buildings, Improvements, & Equipment $ 1.00 $6,230.00 $6,230.00 $12.46 ________
     Machinery & Vehicles $ 1.00 $12,724.50 $12,724.50 $25.45 ________
     Purchased Livestock (Bulls & Horses) $ 1.00 $10,350.00 $10,350.00 $20.70 ________
Cash Overhead:
    Liability Insurance $ 1.00 $1,749.00 $1,749.00 $3.50 ________
    Office & Travel $ 1.00 $3,000.00 $3,000.00 $6.00 ________
    Interest on Retained Livestock $ 1.00 $2,906.15 $2,906.15 $5.81 ________
    Annual Investment Insurance $ 1.00 $1,448.72 $1,448.72 $2.90 ________
    Annual Investment Taxes $ 1.00 $1,895.03 $1,895.03 $3.79 ________

TOTAL OWNERSHIP COSTS $40,303.40 $80.61

TOTAL COSTS $242,335.77 $484.67

NET PROJECTED RETURNS $15,333.73 $30.67
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Table 2: Investment Summary 

5 

Description
Purchase 

Price
Salvage 
Value

Livestock 
Share (%)

Useful 
Life (yrs)

Annual 
Taxes

Annual 
Insurance

Annual 
Capital 

Recovery
Annual 
Repairs

 

Annual Fuel 
& Lube

Buildings, Improvements, and Equipment
Barn $22,500.00 $2,250.00 100 40.00 $123.75 $82.42 $506.25 $450.00
Fencing $25,000.00 $0.00 100 50.00 $125.00 $83.25 $500.00 $500.00
Corrals/Working System $20,500.00 $2,050.00 100 30.00 $112.75 $75.09 $615.00 $410.00
Portable Corrals $2,000.00 $200.00 100 12.00 $11.00 $7.33 $150.00 $40.00
Water Development $3,000.00 $300.00 100 25.00 $16.50 $10.99 $108.00 $60.00
Machine Shop & Tools $30,000.00 $3,000.00 60 25.00 $132.00 $109.89 $864.00 $480.00
Range Improvements $8,000.00 $800.00 100 25.00 $44.00 $29.30 $288.00 $160.00
Electric Fence $750.00 $0.00 100 15.00 $3.75 $2.50 $50.00 $15.00
Implements $25,000.00 $2,500.00 75 20.00 $103.13 $91.58 $843.75 $375.00
Flatbed Trailer $8,000.00 $800.00 100 20.00 $44.00 $29.30 $360.00 $160.00
Bale F
Tack
Goose
Scales

Su

Machin
80 HP
110 Hp
Tractor
Dump
Pickup
4-Whe
4-Wh
Pickup
1/2 Ton
Backh

Sub Total

Purch
Bulls(
Hors

Sub Total

Total

Retain
Repla

Total

eeder $2,000.00 $200.00 100 20.00 $11.00 $7.33 $90.00 $40.00
$10,000.00 $0.00 100 10.00 $50.00 $33.30 $1,000.00 $200.00

neck $8,000.00 $800.00 100 20.00 $44.00 $29.30 $360.00 $160.00
$5,500.00 $550.00 100 10.00 $30.25 $20.15 $495.00 $110.00

b Total $170,250.00 $13,450.00 NA NA $851.13 $611.72 $6,230.00 $3,160.00

ery and Vehicles
 Tractor $20,000.00 $2,000.00 60 25.00 $66.00 $73.26 $432.00 $840.00 $960.00
 Tractor/Loader $30,000.00 $3,000.00 60 25.00 $99.00 $109.89 $648.00 $1,260.00 $1,440.00
/Crawler $21,000.00 $2,100.00 80 30.00 $92.40 $76.92 $504.00 $1,176.00 $1,344.00

 Truck $5,500.00 $550.00 60 20.00 $18.15 $20.15 $148.50 $231.00 $264.00
 (1 Ton) $36,000.00 $3,600.00 90 4.00 $178.20 $131.87 $7,290.00 $2,268.00 $2,592.00
eler $9,000.00 $900.00 60 5.00 $29.70 $32.97 $972.00 $378.00 $432.00

eeler $3,000.00 $300.00 60 5.00 $9.90 $10.99 $324.00 $126.00 $144.00
 (1/2 Ton) $21,000.00 $2,100.00 90 15.00 $103.95 $76.92 $1,134.00 $1,323.00 $1,512.00
 Truck $18,000.00 $1,800.00 90 15.00 $89.10 $65.93 $972.00 $1,134.00 $1,296.00

oe $10,000.00 $1,000.00 100 30.00 $55.00 $36.63 $300.00 $700.00 $800.00

$173,500.00 $17,350.00 NA NA $741.40 $635.53 $12,724.50 $9,436.00 $10,784.00

ased Livestock
20) $40,000.00 $4,000.00 100 4.00 $220.00 $146.52 $9,000.00

es(6) $15,000.00 $1,500.00 100 10.00 $82.50 $54.95 $1,350.00

$55,000.00 $5,500.00 NA NA $302.50 $201.47 $10,350.00

$398,750.00 $36,300.00 NA NA $1,895.03 $1,448.72 $29,304.50 $12,596.00 $10,784.00

ed Livestock (interest rate)
cement Heifers (100) $44,710.00 $44,710.00 100 $2,906.15

$44,710.00 $2,906.15
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INTRODUCTION 

Sample costs and returns to raise beef cattle in 
White Pine County, Nevada, are presented in this 
publication.  This publication is intended to be a 
guide used to make production decisions, 
determine potential returns, and prepare business 
and marketing plans.  Practices described are 
based on the production practices considered 
typical for a beef cattle cow-calf operation in this 
region, but may not apply to every operation.  A 
“Your Ranch” column in Table 1 is provided for 
your use.     
 
ASSUMPTIONS 

The following assumptions refer to Tables 1 
through 3 and reflect the typical costs and returns 
associated with beef cattle production in White 

Pine County, Nevada.  The practices described are 
not the recommendations of the University of 
Nevada, Reno, but rather the production practices 
and materials considered typical of a well-
managed beef cattle operation in the region as 
determined by a producer panel conducted in 
November of 2004.  Costs, materials, and 
practices are not applicable to every operation, as 
production practices vary among ranchers within 
the region.    
 
Ranch Description 
 
Livestock.  The livestock inventory consists of 
500 cows, 25 bulls, and 15 horses.  Four 
replacement bulls are purchased annually, with a 
useful life of 4 years.  Cow replacement is 20%, 
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with a death loss of 2%.  The weaned calf crop 
produced from over wintered cows and 
replacement heifers is 88%.  Replacement heifers 
are selected at weaning and consist of 29 head.  
Steer calves, cull bulls, and cull cows are 
marketed for delivery in November.   

 
Production Costs and Returns 
 
Feed.  The forage base for the ranch consists of 
summer grazing on federal allotments (April to 
November), aftermath grazing on meadows, and 
winter feeding of alfalfa hay and grain.  Grass hay 
and alfalfa costs are based on 2004 market prices.  
These costs include the full costs of producing the 
hay (land, equipment, inputs, etc.) and/or 
purchasing the hay, whichever is lowest. A 
combination of salt and mineral supplements are 
provided during the year at an annual cost of $5.50 
per head.      
 
Veterinary/Medical.  Cows and replacement 
heifers receive a pregnancy check in November 
and are provided with an external insecticide, 7 or 
8 Way, and an oral de-wormer.  Bulls are also 
provided with an external insecticide in November 
and given 7 or 8 Way.  Weaned, replacement 
heifers are provided IBR, BVD, PI3, BRSV, 7 or 8 
Way, oral de-wormer, Naselgen, and Bangs 
vaccinations.  Steer and heifer calves are branded, 
earmarked, de-horned in May, and vaccinated with 
7 or 8 Way and Naselgen.  Steers are also given 
implants and castrated in May.  Total annual 
veterinary costs are $9.00 per head.  
 
Marketing/Checkoff.  Calves are marketed 
through Video Marketing Sales in the summer 
with a November delivery.  Cull animals are 
marketed through local auction markets.  Annual 
marketing costs are calculated at 2% of total 
revenue. Checkoff fees are $1.00 per animal sold.    
 
Horse Maintenance.  Costs for shoeing horses, 
veterinary, and feed expenses are based on costs 
as reported by the producer panel, approximately 
$360.00 annually per head.   
 
Labor.  Labor involves one owner/manager, one 
hired employee, and one summer employee. Hired 
labor costs include an annual salary of $18,000.00 

per labor unit with 75% percent of the hired labor 
time contributed to the livestock enterprise.  The 
owner/manager receives $2,000.00 per month as a 
family draw. All employee benefits, payroll taxes, 
and worker’s compensation insurance are included 
in labor costs. 
 
Returns.  Returns are based on early 2004 market 
prices. Returns will vary from year to year and 
across years due to market conditions.  A full 
listing of prices used in this publication can be 
found in Table 1.  
 
Overhead and Capital Recovery Costs 
 
Cash Overhead.  Cash overhead consists of 
various cash expenses paid out during the year.  
These costs include property taxes, interest, office 
expenses, liability and property insurance, as well 
as investment/machinery repairs.  A complete 
listing of farm investments and associated costs 
can be found in Table 2.     
 

Interest on Operating Capital.  Total 
operating capital is calculated based on 80% of 
total operating (variable) costs.  The interest 
on operating capital is calculated at a rate of 
6.5% for a six month period.  
 
Property Taxes.  Property taxes in Nevada 
differ across counties.  For the purposes of this 
publication, investment property taxes are 
calculated as 1% of the average asset value of 
the property. 
 
Insurance.  Insurance costs for farm 
investments vary, depending on the assets 
included and the amount of coverage.  
Property insurance provides coverage for 
property loss and is charged at .666% of the 
average asset value.  Liability insurance covers 
accidents on the farm at an annual cost of 
$1,749.00.   
 
Fuel and Lube.  The fuel and lube for all 
machinery and vehicles is calculated as 8% of 
the purchase price.    
 
Investment Repairs.  Annual repairs are 
provided for all ranch investments or capital 
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REFERENCES recovery items that require maintenance.  
Annual repairs are calculated at 2% of the 
purchase price for buildings and equipment 
and 7% of the purchase price for machinery 
and vehicles. 

Smathers, Robert (2001).  The Costs of Owning 
and Operating Farm Machinery in the Pacific 
Northwest 2000.  A Pacific Northwest 
Publication #346. University of Idaho, 
Washington State University, and Oregon 
State University.      

 
Office & Travel.  Office and travel costs are 
estimated at $3,000.00 for an average year.  
These expenses include office supplies, 
telephone service, Internet service, and travel 
expenses to educational seminars.   

 
Forero, Larry C., Glenn A. Nader, Karen M. 

Klonsky, Pete Livingston, and Richard L. De 
Moura (2004).  Sample Costs for Beef Cattle 
Cow-Calf Production, 300 Head, Sacramento 
Valley.  Publication BF-SV-04, University of 
California Cooperative Extension.  

 
Capital Recovery. Capital recovery costs are the 
annual depreciation (opportunity cost) of all farm 
investments.  Capital recovery costs are calculated 
using straight line depreciation.  Farm equipment 
may be purchased new or used, depending on 
producer panel preferences.  

 
NOTES 

Sample production costs and returns 
publications for significant agricultural products in 
various regions of Nevada are available online at 
the University of Nevada Cooperative Extension 
Web site at http://www.unce.unr.edu/pubs.html.  
For additional information, contact the 
Department of Resource Economics at the 
University of Nevada, Reno at (775) 784-6701 or 
your local University of Nevada Cooperative 
Extension office. 

 
Salvage Value. Salvage value is 10% of the new 
purchase price.  It is an estimate of the remaining 
value of an investment at the end of its useful life.  
The salvage value for land is the purchase price, as 
land does not normally depreciate.     
 
Average Asset Value Computation 
 

Purchase Price + Salvage Value( )
2

 

 
 
 
  
 Straight Line Depreciation Computation 

 
Purchase Price - Salvage Value( )

Useful Life
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Table 1: White Pine County 500 Cow-Calf Production Costs and Returns 
 

Description
Weight Per 

Animal
Unit of 

Measure Total Units
Price/Cost 
Per Unit Total Value

Value/Cost 
Per Head

Your 
Ranch

GROSS INCOME
Cull Cows 1100.00 lbs 90.00 $0.48 $47,520.00 $95.04 ________
Cull Bulls 1600.00 lbs 6.00 $0.65 $6,240.00 $12.48 ________
Yearling Replacements 0.00 lbs 0.00 $0.80 $0.00 $0.00 ________
Heifer Calves 425.00 lbs 217.00 $1.20 $110,670.00 $221.34 ________
Steer Calves 450.00 lbs 216.00 $1.28 $124,416.00 $248.83
TOTAL INCOME $288,846.00 $577.69

OPERATING COSTS
Aftermath Grazing Head 500.00 $12.00 $6,000.00 $12.00 ________
Grain Ton 8.50 $120.00 $1,020.00 $2.04 ________
Alfalfa Hay Ton 1400.00 $70.00 $98,000.00 $196.00 ________
Federal Grazing (BLM) AUM 3179.00 $1.43 $4,545.36 $9.09 ________
Horse (Shoeing, Vet, Feed, etc.) Head 15.00 $360.00 $5,400.00 $10.80 ________
Veterinary/Medical Head 500.00 $9.00 $4,500.00 $9.00 ________
Marketing (Brand, Video, Commission) Head 529.00 $9.33 $5,776.92 $11.55 ________
Checkoff Head 529.00 $1.00 $529.00 $1.06 ________
Salt & Minerals Head 500.00 $5.50 $2,750.00 $5.50 ________
Hired Labor Annual 1.50 $18,000.00 $20,250.00 $40.50 ________
Operator Labor Monthly 12.00 $2,000.00 $24,000.00 $48.00 ________
Accounting & Legal Fees $ 1.00 $3,000.00 $3,000.00 $6.00 ________
Maintenance (Buildings, Vehicles, etc.) $ 1.00 $16,507.00 $16,507.00 $33.01 ________
Fuel & Lube $ 1.00 $15,224.00 $15,224.00 $30.45 ________
Utilities $ 1.00 $2,100.00 $2,100.00 $4.20 ________
Miscellaneous Head 500.00 $6.00 $3,000.00 $6.00 ________
Interest Operating Capital $ $170,081.82 0.065 $5,527.66 $11.06
TOTAL OPERATING COSTS $218,129.94 $436.26

INCOME ABOVE OPERATING COSTS $70,716.06 $141.43

OWNERSHIP COSTS
Capital Recovery (Depreciation):
     Buildings, Improvements, & Equipment $ 1.00 $7,540.50 $7,540.00 $15.08 ________
     Machinery & Vehicles $ 1.00 $16,423.50 $16,423.50 $32.85 ________
     Purchased Livestock (Bulls & Horses) $ 1.00 $15,312.50 $15,312.50 $30.63 ________
Cash Overhead:
    Liability Insurance $ 1.00 $1,749.00 $1,749.00 $3.50 ________
    Office & Travel $ 1.00 $3,000.00 $3,000.00 $6.00 ________
    Interest on Retained Livestock $ 1.00 $919.88 $919.88 $1.84 ________
    Annual Investment Insurance $ 1.00 $1,565.80 $1,565.80 $3.13 ________
    Annual Investment Taxes $ 1.00 $2,351.05 $2,351.05 $4.70
TOTAL OWNERSHIP COSTS $48,861.73 $97.72

TOTAL COSTS $266,991.67 $533.98

NET PROJECTED RETURNS $21,854.33 $43.71
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Table 2: Investment Summary 

5 

Description
Purchase 

Price
Salvage 
Value

Livestock 
Share (%)

Useful 
Life (yrs)

Annual 
Taxes

Annual 
Insurance

Annual 
Capital 

Recovery
Annual 
Repairs

 

Annual Fuel 
& Lube

Buildings, Improvements, and Equipment
Barn $20,000.00 $2,000.00 100 40.00 $110.00 $73.26 $450.00 $400.00
Fencing $35,000.00 $0.00 100 30.00 $175.00 $116.55 $1,166.67 $700.00
Hauling System $1,000.00 $100.00 100 30.00 $5.50 $3.66 $30.00 $20.00
Portable Corrals $20,000.00 $2,000.00 100 12.00 $110.00 $73.26 $1,500.00 $400.00
Water Development $10,000.00 $1,000.00 100 30.00 $55.00 $36.63 $300.00 $200.00
Machine Shop & Tools $11,000.00 $1,100.00 80 15.00 $48.40 $32.23 $528.00 $176.00
Range Improvements $15,000.00 $1,500.00 100 20.00 $82.50 $54.95 $675.00 $300.00
Electric Fence $500.00 $0.00 100 15.00 $2.50 $1.67 $33.33 $10.00
Implements $10,000.00 $1,000.00 75 20.00 $41.25 $27.47 $337.50 $150.00
Flatbed Trailer $3,000.00 $300.00 100 20.00 $16.50 $10.99 $135.00 $60.00
Bale Feeder
Feed W
Tack
Goos
Scales

Sub Tot

Machi
120 HP
80 HP
Tracto
Dump
3/4 To
1 Ton 
Econo
Back

Sub Tot

Purc
Bulls (
Horses

Sub Tot

Total

Retain
Relac

Total

$4,000.00 $400.00 100 20.00 $22.00 $14.65 $180.00 $80.00
agon $3,000.00 $300.00 100 20.00 $16.50 $10.99 $135.00 $60.00

$10,000.00 $1,000.00 100 10.00 $55.00 $36.63 $900.00 $200.00
eneck (2) $16,000.00 $1,600.00 100 20.00 $88.00 $58.61 $720.00 $320.00

$5,500.00 $1,000.00 100 10.00 $32.50 $21.65 $450.00 $110.00

al $164,000.00 $13,300.00 NA NA $860.65 $573.19 $7,540.50 $3,186.00

nery and Vehicles
 Tractor $120,000.00 $12,000.00 60 25.00 $396.00 $263.74 $2,592.00 $5,040.00 $5,760.00

 Tractor $15,000.00 $1,500.00 60 25.00 $49.50 $32.97 $324.00 $630.00 $720.00
r/Crawler $21,000.00 $2,100.00 80 30.00 $92.40 $61.54 $504.00 $1,176.00 $1,344.00
 Truck $5,500.00 $550.00 60 20.00 $18.15 $12.09 $148.50 $231.00 $264.00
n 4x4 $36,000.00 $3,600.00 90 4.00 $178.20 $118.68 $7,290.00 $2,268.00 $2,592.00
(Diesel) $42,000.00 $4,200.00 90 8.00 $207.90 $138.46 $4,252.50 $2,646.00 $3,024.00
my Pickup $10,000.00 $1,000.00 90 8.00 $49.50 $32.97 $1,012.50 $630.00 $720.00

hoe $10,000.00 $1,000.00 100 30.00 $55.00 $36.63 $300.00 $700.00 $800.00

al $259,500.00 $25,950.00 NA NA $1,046.65 $697.07 $16,423.50 $13,321.00 $15,224.00

hased Livestock
25) $62,500.00 $5,250.00 100 4.00 $338.75 $225.61 $14,312.50
 (15) $18,000.00 $3,000.00 100 15.00 $105.00 $69.93 $1,000.00

al $80,500.00 $8,250.00 NA NA $443.75 $295.54 $15,312.50

$504,000.00 $47,500.00 NA NA $2,351.05 $1,565.80 $39,276.50 $16,507.00 $15,224.00

ed Livestock (interest rate)
ement Heifers (29) $14,152.00 $14,152.00 100 $919.88

$14,152.00 $919.88
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Enterprise budgets, the first step in farm finance…. 
 
by 
 
Kynda R. Curtis, Ph.D.  
Assistant Professor and Extension Specialist  
Department of Resource Economics  
College of Agriculture, Biotechnology, and Natural Resources  
University of Nevada Cooperative Extension 
 
and 
 
William Riggs, M.S. 
Associate Professor and Extension Educator 
Eureka County Cooperative Extension  
University of Nevada Cooperative Extension 
 

Farm owners/managers must answer several financial questions annually to 
determine the business feasibility of their operation.  These questions include: Which 
crops to produce?  How many acres of each crop to produce?  What size product or retail 
cut to sell?  Will projected income for the coming year be sufficient to cover expenses 
and family living requirements?  Answering these questions, followed by appropriate 
management, will determine the farm's production and economic performance. 

The budgeting process provides a basic source of information for making farm 
management decisions.  Budgeting is concerned with the coordination or resources, 
production, and expenditures.  This process is often referred to as farming on paper, or a 
financial road map for the next production period to be incorporated in the farm business 
plan.  Budgets are constructed to estimate the outcomes of activities in the future, as 
opposed to records, which are summaries of past outcomes.  Budgeting allows for 
estimates to be made on paper, prior to the commitment of funds or resources to an 
activity, allowing for the anticipation and avoidance of problems which will likely be 
encountered based on historical records. 

Enterprise budgets form the basis for constructing other farm budgets, including 
whole farm, partial, and cash flow budgets.  An enterprise budget includes all the costs 
and returns associated with producing one enterprise in some particular manner.  
Enterprise budgets are constructed on a per unit basis, such as per acre or per head, to 
facilitate comparisons among alternative enterprises.  An enterprise is any activity, which 
results in a product used on the farm or sold in the market.  Nevada enterprise examples 
include pivot irrigation or flood irrigation alfalfa hay and cow-calf operations.  A farm is 
made up of one or more enterprises, and each enterprise requires a certain combination of 
resources. 

Enterprise budgets are useful for estimating costs and returns on enterprises 
currently in the farm plan, as well as new enterprises under consideration.  Most 
enterprise budgets also list physical resources needed for production, which is useful 
information for prospective new producers.  The budget formats used vary according to 
type of enterprise.  Crop budgets are itemized by operation, while livestock budgets are 
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itemized by resource.  If the crop is a perennial, the budget will contain an establishment 
budget, as well as an annual production budget.  In addition to producers, other 
agribusiness professionals often find enterprise budgets to be valuable information 
sources.  These include lenders, assessors, appraisers, consultants, and lawyers. 

Each enterprise budget contains three main sections: income, variable costs, and 
fixed costs.  Income (revenues or receipts) is identified in the first section of the budget.  
It shows the product(s) produced, the quantity and unit of each product produced, and the 
expected price per unit.  Total income per product is simply the quantity multiplied by 
per unit price.  For example, 1.5 tons per acre at $60 per ton is $90 in revenue per acre.  
Income is easy to calculate, but it requires careful consideration of expected yields and 
prices. Some budgets reflect yields and prices that are thought to be representative in 
three out of five years.  This points out once again that the budgets must be customized 
for a particular market and output levels. The purpose of the enterprise budget may affect 
the yield and price estimates used.  If the ultimate objective is to project the next year’s 
cash flow budget, more specific information about market surpluses or deficits might 
provide estimates that differ considerably from long-term averages.  If the objective is to 
construct a long-term, whole-farm planning budget, estimates more in line with long-term 
farm averages should be used.  

Variable costs (operating) are the second set of values entered into the budget. 
Variable costs are those cost that vary with changes in production.  There are two types 
of variable costs: cash and noncash.  Cash costs are incurred for items such as fuel, baling 
twine, and repairs.  Noncash costs are incurred for labor supplied by the farm operator.  
Unless otherwise stated, most budgets treat labor as if it is operator labor, or a noncash 
cost.  Operating capital interest is charged on all variable cash expenses to reflect the 
opportunity cost of short-term capital invested in the production of the crop.  An 
opportunity cost is the return that could be realized if the funds for these expenses were 
invested in another alternative—a savings account for example.  Interest is charged from 
the dates the expenses are incurred until the date the product is sold at an interest rate that 
is stated in the supporting text elsewhere on the budget.   

The fixed costs (ownership) of production are shown in next section of the budget.  
They represent costs that are incurred whether production of the enterprise occurs or not 
once the land, machinery and equipment necessary for the enterprise have been obtained.  
Fixed costs are often referred to as ownership costs or sunk costs.  It should be 
emphasized that if the enterprise budget is for a new enterprise, and the necessary land, 
machinery and equipment have not yet been obtained, these ownership costs are still 
avoidable at that point by not producing and not obtaining the assets.  Like variable costs, 
fixed costs are also divided into cash and noncash costs.  Cash costs include cash leases, 
insurance, and taxes on machinery, equipment, buildings, and land.  Non-cash fixed costs 
consists of interest and depreciation, where all interest is treated as an opportunity cost.  
In some cases, machinery and equipment is partially debt financed, and the interest on the 
loan treated is a cash fixed cost and the opportunity cost on the equity portion is a non-
cash fixed cost.  Depreciation of machinery and equipment must be included in enterprise 
budgets, to reflect the fact that in the long-run a crop must pay for replacement of 
machinery and equipment used in its production.  Depreciation provides a means of 
spreading replacement costs over the useful lives of machinery and equipment.  Since 
land does not wear out (if property maintained), there is no depreciation charge. 
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Break-even Analysis 

Break-even analysis can be conducted utilizing enterprise budgets.  The goal of 
calculating a break-even is to find out what a product would have to be sold for in the 
market place in order to pay for its production.  In economics, break-even analysis can be 
performed at various levels.  A break-even could be calculated to cover total variable 
costs or total costs. 

When evaluating a business and its survivability in the short run, some will look 
at only variable costs.  That is, if a business can cover its variable costs (some refer to 
variable costs as those cost that are out of pocket) it will survive for a few years by 
selling its product at this level.  This break-even can be calculated by dividing total 
variable costs by the expected yield.  This price represents the minimum price at which 
hay could be sold to cover total variable costs to stay in business this production period.  
However, to stay in business in the long-run, a break-even price that covers all costs is 
needed.  Products must be sold at a price level high enough to cover total production 
costs, through the long-run, in order to ensure profit and business sustainability.  In the 
long-run, break-even prices over total costs should be equal to or less than average 
market prices. 

Enterprise budgets can be detailed and time-consuming to construct.  Also, data 
for enterprise budgets are often difficult to find especially if creating a budget for an 
enterprise that has never been produced in a given area.  To provide assistance to 
producers, Cooperative Extension across the west publishes representative budgets for 
various regions and commodities.  To access enterprise budgets for Nevada, contact your 
local Cooperative Extension office or visit University of Nevada Cooperative Extension 
online at http://www.unce.unr.edu/pubs.html. 

If you would like further information you may contact Dr. Curtis at 775-784-1682 
or by email at kcurtis@cabnr.unr.edu, or William Riggs at 775-237-5326 or by email at 
riggsw@unce.unr.edu.   
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Sample Cow-Calf Enterprise Budget 

Description
Weight Per 

Animal
Unit of 

Measure Total Units
Price/Cost 
Per Unit Total Value

Value/Cost 
Per Head

Your 
Ranch

GROSS RECEIPTS
Cull Cows 1100.00 lbs 84.00 $0.38 $35,112.00 $50.16 ________
Cull Bulls 1665.00 lbs 9.00 $0.48 $7,192.80 $10.28 ________
Yearling Replacements 875.00 lbs 40.00 $0.80 $28,000.00 $40.00 ________
Heifer Calves 470.00 lbs 166.00 $1.04 $81,140.80 $115.92 ________
Steer Calves 500.00 lbs 306.00 $1.12 $171,360.00 $244.80 ________

TOTAL RECEIPTS $322,805.60 $461.15

OPERATING COSTS
Grass Hay (Meadow Hay) Ton 2065.00 $60.00 $123,900.00 $177.00 ________
Grain Ton 42.00 $115.00 $4,830.00 $6.90 ________
Alfalfa Hay Ton 100.00 $82.00 $8,200.00 $11.71 ________
Federal Grazing (BLM) AUM 4450.00 $1.43 $6,363.50 $9.09 ________
Horse (Shoeing, Vet, Feed, etc.) Head 12.00 $360.00 $4,320.00 $6.17 ________
Veterinary/Medical Head 700.00 $20.00 $14,000.00 $20.00 ________
Marketing (Brand, Video, Commission) Head 605.00 $10.67 $6,456.11 $9.22 ________
Checkoff Head 605.00 $1.00 $605.00 $0.86 ________
Salt & Minerals Ton 47.74 $261.00 $12,460.00 $17.80 ________
Hauling $ 1210.00 $1.00 $1,210.00 $1.73 ________
Hired Labor Annual 0.75 $18,000.00 $13,500.00 $19.29 ________
Operator Labor Monthly 12.00 $2,000.00 $24,000.00 $34.29 ________
Accounting & Legal Fees $ 1.00 $2,000.00 $2,000.00 $2.86 ________
Maintenance (Buildings, Vehicles, etc.) $ 1.00 $13,416.20 $13,416.20 $19.17 ________
Fuel & Lube $ 1.00 $11,178.51 $11,178.51 $15.97 ________
Utilities $ 1.00 $6,000.00 $6,000.00 $8.57 ________
Miscellaneous Head 700.00 $5.00 $3,500.00 $5.00 ________
Interest Operating Capital $ $204,751.46 0.065 $6,654.42 $9.51 ________

TOTAL OPERATING COSTS $262,593.74 $375.13

INCOME ABOVE OPERATING COSTS $60,211.86 $86.02

OWNERSHIP COSTS
Capital Recovery (Depreciation):
     Buildings, Improvements, & Equipment $ 1.00 $7,404.92 $7,404.92 $10.58 ________
     Machinery & Vehicles $ 1.00 $14,228.11 $14,228.11 $20.33 ________
     Purchased Livestock (Bulls & Horses) $ 1.00 $14,512.50 $14,512.50 $20.73 ________
Cash Overhead:
    Liability Insurance $ 1.00 $1,749.00 $1,749.00 $2.50 ________
    Office & Travel $ 1.00 $3,000.00 $3,000.00 $4.29 ________
    Interest on Retained Livestock $ 1.00 $2,906.15 $2,906.15 $4.15 ________
    Annual Investment Insurance $ 1.00 $1,463.66 $1,463.66 $2.09 ________
    Annual Investment Taxes $ 1.00 $2,197.68 $2,197.68 $3.14 ________

TOTAL OWNERSHIP COSTS $47,462.02 $67.80

TOTAL COSTS $310,055.76 $442.94

NET PROJECTED RETURNS $12,749.84 $18.21
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Introductions 
 

 
 The Cattle Ranching and Farm Sector is one of the most important sectors in the 

White Pine County economy.  As an export industry, the Cattle Ranching and Farming 

Sector bring dollars into the county economy which is used for further economic growth 

and development in White Pine County.  The primary objective of this bulletin is to 

estimate the economic impacts of the local Cattle Ranching and Farming Sector on the 

economy of White Pine County.  Specifically the paper will be split into three parts: 

 

(1) Part I will discuss concepts of multipliers in a county economy, 

(2) Part II will analyze the economic base of the White Pine County economy, 

and 

(3) Part III will employ input-output model procedures to estimate the economic 

linkages of the Cattle Ranching and Farming Sector on the White Pine 

County economy. 

 

Some Basic Concepts of County Economics and 

 Income and Employment Multipliers 

 Figure 1 illustrates the major dollar flows of goods and services in any economy.  

The foundation of a county’s economy is those businesses which sell some or all of their 

goods and services to buyers outside of the county.  Such a business is a basic industry.  

The flow of products out of, and dollars into, a county is represented by the two arrows in 

the upper right portion of Figure 1.  To produce these goods and services for “export” 

outside the county, the basic industry purchases inputs from outside of the county (upper 

left portion of Figure 1), labor from the residents or “households” of the county (left side 

of Figure 1), and inputs from service industries located within the county (right side of 

Figure 1), and inputs from service industries located within the county (right side of 

Figure 1).  The flow of labor, goods and services in the county is completed by 

households using their earnings to purchased goods and services from the county’s 

service industries (bottom of Figure 1).  It is evident from the interrelationships illustrated 

 2
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in Figure 1 that a change in any one segment of a county’s economy will have 

reverberations throughout the entire economic system of the county. 

 Consider, for instance, the Cattle Ranching and Farming Sector, and its impacts 

on the local economy.  The Cattle, Ranching and Farming Sector’s activities can be 

considered a basic industry as it draws dollars from outside the area.  These dollars may 

hire a few people from the household sector such as laborers to herd the livestock.  

However, most of the local economic linkages are from the Cattle Ranching and Farming 

Sector’s purchasing goods from the service sectors.  These include businesses such as 

restaurants, gas stations, hotels and other retail businesses.  As earnings increase in these 

businesses, they will hire additional people and buy more inputs from other businesses.  

Thus the change in the economic base works its way throughout the entire local 

economy. 

 The total impact of a change in the economy consists of direct, indirect and 

induced impacts.  Direct impacts are the changes in the activities of the impacting 

industry, such as the reduction of operations by the Cattle Ranching and Farming Sector.  

The impacting business, such as the Cattle Ranching and Farming Sector, changes its 

purchases of inputs as a result of the direct impact.  This produces an indirect impact in 

the business sectors.  Both the direct and indirect impacts change the flow of dollars to 

the community’s households.  The local households alter their consumption accordingly.  

The effect of this change in local household consumption upon businesses in a county is 

referred to as an induced impact. 

 A measure is needed that yield the effects created by an increase or decrease in 

economic activity.  In economics, this measure is called the multiplier effect. 
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Analysis of White Pine County 

Economic Data 

 

Using the IMPLAN input-output model database (Minnesota IMPLAN Group, Inc., 

2000), the top twenty sectors in value of output, employment, and labor income are 

shown in tables 1 through 3.  Tables 4 and 5 show the top twenty sectoral values of 

export and import levels which provide an indication of sectoral contribution to the White 

Pine County economic base.  Sectoral location quotient values show which sectors are 

importers, self-sufficient, and exporters.  Table 6 shows these sector location quotient 

values. 

Sectoral Value of Output, Employment, and Labor Income

 

 In 2001, there were eight-eight (88) economic sectors in White Pine County.  

Table 1 shows the top twenty economic sectors by value of output for White Pine 

County.  These twenty sectors made up approximately 76% of total White Pine County 

output in 2001.  The Cattle Ranching and Farming Sector in White Pine County recorded 

a value of output of $8.183 million which was 3.04% of total county value of output.  

This output level ranks the Cattle Ranching and Farming Sector as the seventh largest of 

White Pine County’s eighty-eight (88) economic sectors in sectoral value of production.  

 Table 2 shows the top twenty White Pine County economic sectors by levels of 

employment for 2001. These top twenty employment sectors made up approximately 77 

percent of total White Pine County employment in 2001.  The Cattle Ranching and 

Farming Sector in White Pine County in 2001 had 106 employees which were 2.76% of 

total White Pine County employment.  This employment level ranks the Cattle Ranching 

and Family Sector eighth among White Pine County’s eighty-eight (88) economic 

Sectors as to level of sectoral employment 
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Table 1.  Top Twenty Economic Sectors by Values of Output for White Pine County, 

2001 

SECTOR OUTPUT 
PERCENTAGE 

TOTAL OUTPUT 
 ($1,000,000) (%)  
State & Local Non-Education 57.493 21.38%  
Owner-occupied dwellings 15.189 5.65%  
Federal Non-Military 14.232 5.29%  
Gold, silver, and other metal ore mining 13.757 5.12%  
Power generation and supply 11.94 4.44%  
Automotive repair and maintenance, except 
car wash 10.176 3.78%  
Cattle ranching and farming 8.183 3.04%  
New residential 1-unit structures, nonfarm 8.055 3.00%  
Hotels and motels, including casino hotels 7.566 2.81%  
Monetary authorities and depository credit 
interme 7.093 2.64%  
Real estate 7.076 2.63%  
Food services and drinking places 6.514 2.42%  
Copper, nickel, lead, and zinc mining 5.206 1.94%  
Offices of physicians, dentists, and other 
health 4.978 1.85%  
Commercial and institutional buildings 4.81 1.79%  
All other crop farming 4.746 1.76%  
Food and beverage stores 4.597 1.71%  
Nonstore retailers 4.123 1.53%  
Nursing and residential care facilities 4.108 1.53%  
Wholesale trade 3.787 1.41%  
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Table 2.  Top Twenty Economic Sectors by Employment for White Pine County, 2001 
 

SECTOR EMPLOYMENT

PERCENTAGE 
TOTAL 

EMPLOYMENT 
 (numbers) (%)  
State & Local Non-Education 1,017 26.50%  
Federal Non-Military 219 5.71%  
Food services and drinking places 209 5.45%  
Hotels and motels, including casino hotels 185 4.82%  
Nursing and residential care facilities 118 3.07%  
Nonstore retailers 116 3.02%  
Power generation and supply 108 2.81%  
Cattle ranching and farming 106 2.76%  
Food and beverage stores 92 2.40%  
Gasoline stations 91 2.37% 
Real estate 89 2.32%  
Offices of physicians, dentists, and other health 89 2.32%  
Automotive repair and maintenance, except car 
wash 84 2.19%  
New residential 1-unit structures, nonfarm 71 1.85%  
State & Local Education 71 1.85% 
All other crop farming 68 1.77%  
Commercial and institutional buildings 65 1.69%  
Gold, silver, and other metal ore mining 53 1.38%  
Wholesale trade 53 1.38%  
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 Table 3 shows the top twenty economic sectors in White Pine County by levels of 
labor income.  Sectoral labor incomes the summation of sectoral employee compensation 
and proprietor income.  From table 3, the top twenty of the eighty-eight (88) economic 
sectors in White Pine County accounted for approximately 81.3% of total White Pine 
County labor income.  The Cattle Ranching and Farming Sector in White Pine County in 
2001 had labor income of $1.777 million which was 1.43% of total White Pine County 
labor income.  This sector’s labor income level ranks the Cattle Ranching and Farming 
Sector as fifteenth among White Pine County’s eighty-eight (88) economic sectors as to 
labor income. 
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Table 3.  Top Twenty Economic Sectors by Labor Income for  
   White Pine County, 2001 
 

SECTOR 
Employment 

Compensation 
Proprietor 

Income 
Labor  

Income 

Percentage 
Total Labor 

Income 
 ($1,000.000) ($1,000,000) ($1,000,000) (%) 
State & Local Non-Education 49.02 0 49.02 39.35% 
Federal Non-Military 12.134 0 12.134 9.74% 
Gold, silver, and other metal ore mining 3.869 0.371 4.24 3.40% 
Hotels and motels, including casino hotels 3.179 0.129 3.308 2.66% 
Offices of physicians, dentists, and other health 2.635 0.352 2.987 2.40% 
Power generation and supply 2.55 0.276 2.826 2.27% 
State & Local Education 2.58 0 2.58 2.07% 
Nursing and residential care facilities 2.281 0.07 2.351 1.89% 
Food services and drinking places 1.789 0.513 2.302 1.85% 
New residential 1-unit structures, nonfarm 1.808 0.374 2.182 1.75% 
Food and beverage stores 1.875 0.128 2.003 1.61% 
Automotive repair and maintenance, except car 
wash 1.527 0.465 1.992 1.60% 
Commercial and institutional buildings 1.646 0.339 1.985 1.59% 
Other Federal Government enterprises 1.914 0 1.914 1.54% 
Cattle ranching and farming 1.168 0.609 1.777 1.43% 
Copper, nickel, lead, and zinc mining 1.623 0.103 1.726 1.39% 
Insurance carriers 1.545 0.117 1.662 1.33% 
Monetary authorities and depository credit interme 1.379 0.11 1.489 1.20% 
Motor vehicle and parts dealers 1.317 0.08 1.397 1.12% 
Nonstore retailers 1.241 0.153 1.394 1.12% 
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 As tables 1 through 3 shows, the Cattle Ranching and Farming Sector play an 

important role in the entire White Pine County economy.  The next step is to estimate 

sectoral importance is to the county’s economic base.  Sectoral value of exports and 

imports, and location quotient values will be used to estimate individual sectoral 

contribution to county economic base. 

Sectoral Value of Exports and Imports

 As shown in figure 1, export sales bring dollars into a county economy which 

provides growth for future economic expansions.  Imports however are seen as leakages 

from county economies and as such reduce future economic growth. Economic 

development activities which expand exports are called export enhancement while 

reduction of imports are referred to as import substitution activities. 

 Table 4 shows the top twenty economic sectors in White Pine County by value of 

exports.  From table 4, these top twenty of eight-eight (88) economic sectors in White 

Pine County account for approximately 85.7% of total White Pine County export value. 

Of interest the top two exporting economic sectors are the Gold, Silver, and other Metal 

Ore Mining Sector and the Cattle Ranching and Farming Sector.  These two natural 

resources industries provide the base for economic growth in White Pine County by their 

level of export.  The Cattle Ranging and Farming Sector in White Pine County in 2001 

had exports of $6.677 million which were 8.20% of total White Pine County value of 

exports.  This export level ranks the Cattle Ranching and Farming Sector in White Pine 

County second among White Pine County’s eighty-eight (88) economic sectors. 
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Table 4.  Top Twenty Economic Sectors by Value of Export 

  For White Pine County, 2001. 

  PERCENTAGE
 TOTAL TOTAL  
 EXPORTS EXPORTS 
SECTORS ($1,000,000) (%) 
Gold- silver- and other metal ore mining 11.81707 14.52% 
Cattle ranching and farming 6.67733 8.20% 
Hotels and motels- including casino hotels 6.41845 7.89% 
Power generation and supply 5.89936 7.25% 
Automotive repair and maintenance- except car wash 5.61597 6.90% 
Owner-occupied dwellings 5.16838 6.35% 
Copper- nickel- lead- and zinc mining 4.90870 6.03% 
All other crop farming 3.14283 3.86% 
Nonstore retailers 2.57884 3.17% 
Rest of the world adjustment to final uses 2.31343 2.84% 
Gasoline stations 2.27727 2.80% 
Monetary authorities and depository credit interme 2.02579 2.49% 
Ready-mix concrete manufacturing 1.85575 2.28% 
Nursing and residential care facilities 1.73287 2.13% 
Waste management and remediation services 1.40996 1.73% 
Couriers and messengers 1.33866 1.64% 
Other Federal Government enterprises 1.22236 1.50% 
Other amusement- gambling- and recreation industries 1.15802 1.42% 
Insurance carriers 1.11488 1.37% 
Food and beverage stores 1.05810 1.30% 
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 Table 5 shows the top twenty economic sectors in White Pine County by value of 

imports.  From table 5, these top twenty economic sectors in White Pine County account 

for approximately 47.3% of total White Pine County value of imports.  The Wholesale 

Sector and the Hospital Sector were the largest importers accounting for approximately 

11% of total county imports.  The Cattle Ranching and Farming Sector had only $0.048 

million in imports which was 0.01% of total imports to White Pine County.  This input 

level ranks the Cattle Ranching and Farming Sector 351st of White Pine County’ 477 

importing commodities. 

 Comparing sectoral exports and imports provides information as to basic sectors 

in a county economy.  In 2001, total value of exports in White Pine County was $81.383 

million while value of imports to White Pine County was $255.840 million.  These 

figures show that in 2001 the value of imports for White Pine County were $174.457 

million more than value of exports.  This produces a balance of trade imbalance for 

White Pine County. 

 However the Cattle Ranching and Farming Sector being the second largest 

exporter in the county provide and economic base for future economic growth in White 

Pine County.  Also value of exports for the Cattle ranching and Farming Sector were 

$6.629 million greater than sectoral value of imports.  The Cattle Ranching and Farming 

Sector by its export sales contribute substantially to White Pine County’s balance of 

payments.  This shows the importance of the Cattle Ranching and Farming Sector that 

may be lost if only sectoral value of output, employment, and labor income are analyzed.  
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Table 5.  Top Twenty Economic Sectors by Value of 
   Imports for White Pine County, 2001 
 
  PERCENTAGE 
 TOTAL TOTAL  
 IMPORTS IMPORTS 
SECTORS ($1,000,000) (%) 
Wholesale trade 14.65941 5.73% 
Hospitals 12.69985 4.96% 
Noncomparable imports 11.47077 4.48% 
Other new construction 7.76263 3.03% 
Custom computer programming services 6.52289 2.55% 
Real estate 6.40074 2.50% 
Aircraft manufacturing 6.29240 2.46% 
Automobile and light truck manufacturing 6.06116 2.37% 
Search- detection- and navigation instruments 5.15000 2.01% 
Ship building and repairing 5.01973 1.96% 
Owner-occupied dwellings 4.99147 1.95% 
Petroleum refineries 4.71158 1.84% 
Telecommunications 4.65692 1.82% 
Metal valve manufacturing 4.46374 1.74% 
Insurance carriers 3.61570 1.41% 
Monetary authorities and depository credit interme 3.59969 1.41% 
Computer systems design services 3.49813 1.37% 
Offices of physicians- dentists- and other health 3.42995 1.34% 
Guided missile and space vehicle manufacturing 3.04462 1.19% 
Electronic computer manufacturing 3.02890 1.18% 
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Location Quotient Analysis 
 
 The economic base of a county refers to the relative size of its economic sectors.  

A county is said to have a diversified economic base of several economic sectors are 

relatively large.  Conversely, if one or a few economic sectors dominate a local economy, 

the economy is said to have a concentrated economic base. One analytical regional 

economics technique to measure economic base in location quotients.  

 The degree of concentration of White Pine County economic sectors are 

determined by calculating location quotients for individual economic sectors.  Location 

quotients indicate the economic importance of each county economic sector relative to 

the same economic sector at the national level.  Location quotients usually use 

employment as an indicator of an industry’s size and importance.  The primary focus of 

location quotients is to identify the economic sectors that are either more important or 

less important statewide or locally than nationally.  The broader the economic base, that 

is, the higher the location quotients, the more stable the economy of a county.  On the 

other hand, very low location quotients represent economic sectors that are largely 

underdeveloped and may offer an opportunity for future development. 

 An economic sector’s location quotient is the ratio of the sector’s share of 

employment in the county to the sector’s share of employment in the nation.  It is 

calculated as follows:  

N
n

E
e

LQ
i

i

i =  

Where: 

=i  Economic Sector 

LQ = Location quotient for economic sector i i

e i  =  County employment in economic sector i 

E  =  Total county employment 
n i = National employment in economic sector i 
N  = Total national  employment 
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The interpretation of location quotients are as follows: 
  

1. Every sector’s output can be divided into two uses: export and local 
consumption (use). 

 
2. The amount consumed (used) by a community is proportionate to the amount 

consumed locally. 
 
3. If the location quotient for an economic sector is less than one, goods and 

services must be imported to satisfy local demands. 
 
4. If the location quotient for an economic sector is equal to one, then the 

economy is approximately fulfilling the requirements of the local household 
and firms. 

 
5. Finally, if the location quotient is greater than 1.25 for a particular sector, the 

county is an exporting sector.  A self-sufficient economic sector is designated 
by a location quotient value between 0.75 and 1.25 for a selected county.  
Finally an importing economic sector is designated by a location quotient less 
than 0.75 for a selected state or county. 

 
 Table 6 lists the top twenty economics sectors in White Pine County by their 

location quotient values.  The Cattle Ranching and Farming Sector ranked tenth among 

White Pine County’s eighty-eight (88) sectors.  The location quotient value of 5.14 for 

the Cattle Ranching and Farming Sector indicates that this sector is a major economic 

base sector for White Pine County and brings dollars into the county for future economic 

growth and development. 
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Table 6.  Top Twenty Economic Sectors by Location  
  Quotient Value for White Pine County, 2001 
 

   Industry Sector 
Location 
Quotient 

23 Gold, silver, and other metal ore mining 141.5490 
22 Copper, nickel, lead, and zinc mining 131.6121 
30 Power generation and supply 11.2495 
10 All other crop farming 10.5478 

479 Hotels and motels, including casino hotels 6.5341 
192 Ready-mix concrete manufacturing 5.9202 
504 State & Local Non-Education 5.7613 
496 Other Federal Government enterprises 5.5251 
506 Federal Non-Military 5.2746 

11 Cattle ranching and farming 5.1405 
475 Museums, historical sites, zoos, and parks 4.8351 
477 Bowling centers 4.7150 
407 Gasoline stations 4.0939 
445 Environmental and other technical consulting servi 3.9250 

25 Sand, gravel, clay, and refractory mining 3.3993 
223 Nonferrous foundries, except aluminum 3.3167 
166 Toilet preparation manufacturing 3.1598 
412 Nonstore retailers 2.8347 

13 Animal production, except cattle and poultry and  2.5462 
24 Stone mining and quarrying 2.4069 
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Inter-Industry Analyses 
 
 Within a county economy, there are numerous economic sectors performing 

different tasks.  All sectors are dependent upon each other to some degree.  A change in 

economic activity by one sector will impact either directly or indirectly the activity and 

viability of other sectors in the economy.  In order to show these interdependencies and 

interventions between economic sectors, a county-wide input–output model can be used. 

 Input-output models derive the linkages and multipliers for economic sectors in 

an economy.  For this analysis, the microcomputer input-output model, IMPLAN 

(Minnesota IMPLAN Group, Inc., 2000), was used to derive economic linkages for 

White Pine County.  For this analysis, the economic, employment, and labor income 

impacts of the Cattle Ranching and Farming Sector on the White Pine  County economy 

was estimated.  Table 7 shows the impacts of the activities by the Cattle Ranching and 

Farming Sector on the White Pine County economy. 

 From Table 7, the Cattle Ranching and Farming Sector for White Pine County in 

2001 had a production level of $8.183 million, hired 106 employees, and paid labor 

income of $1.777 million.  Given the multiplier impacts, the Cattle Ranching and 

Farming Sector in White Pine County had total economic impacts of $14.172 million in 

2001.  This means that beyond the direct economic benefits of $8.183 million, the 

indirect and induced impacts of the Cattle Ranching and Farm Sector on the White Pine 

County economy was $5.989 million.  Indirect impacts are the additional expenditures 

between economic sectors after the initial direct expenditure is made.  Induced impacts 

are the additional expenditures and economic activity attributable to household sector 

interactions. 

 Also from table 7, the Cattle Ranching and Farming Sector had total employment 

and labor income impacts of 189 jobs and $3.224 million, respectively.  This means that 

due to the economic linkages of the Ranch Cattle and Farming Sector an additional 83 

jobs and  $1.447 million in labor income was created in White Pine County from indirect 

and induced linkages 
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Table 7.  Economic, Employment, and Labor income  Impacts of the Cattle Ranching and 
  Farming Sector on the White Pine County Economy, 2001 
 

Categorical of 
Impacts 

Direct 
Effects 

Indirect and 
Induced Effects 

Total  
Effects 

Economic* $8.183 $5.989 $14.172 

Employment 106 83 189 

Labor Income* $1.777 $1.447 $3.224 

Reported in Millions of Dollars* 
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Conclusions 

 The primary objective of this paper was to investigate the economic impacts of 

the Cattle Ranching and Farming Sector on the White Pine County economy.  Results of 

this analysis showed that by value of output, employment and labor income, the Cattle 

Ranching and Farming Sector was one of the top twenty sectors in the White Pine County 

economy 

 However the value and ranking of sectoral output, employment, and labor income 

does not by itself tell one of the importance of an economic sector.  Another view of 

importance of an economic sector is to a county economy is the sector’s contribution to 

economic base.  Economic base or basic sectors are those economic sectors that export to 

economies outside the county boundary.  These sectors bring dollars into the local 

economy for further and future economic development.  The Cattle Ranching and 

Farming Sector ranked second among the eight-eight (88) economic sectors in White 

Pine County in value of export.  This export value is an indication of the importance of 

the Cattle Ranching and Farming Sector to future economic development in White Pine 

County. 

 Another statistic to estimate sectoral economic base in a county’s economy is 

location quotients.  Location quotients indicate exporting sectors. If sector’s location 

quotient value is above 1.25, the sector is designated as an exporting sector.  In 2001, the 

Cattle Ranching and Farming Sector had a location quotation value of 5.14 indicating this 

sector was an exporting sector.  Also the location quotient indicates that the Cattle 

Ranching and Farming Sector is an important economic base sector to the White Pine 

County economy. 

 Lastly, a county-wide White Pine County input-output model was used to derive 

the economic, employment, and labor income impacts of the Cattle Ranching and 

Farming Sector on the White Pine County economy.  In 2001, the direct output, 

employment, and labor income impacts on the White Pine County were $8.183 million, 

106 jobs, and $1.777 million, respectively.  Including the multiplier effects and economic 

linkages of the Cattle Ranching and Farming Sector on the White Pine County economy, 

total output, employment, and labor income effects of the Cattle Ranching and Farm 
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Sector or the White Pine County economy are estimated to be $14.172 million, 189 jobs, 

and $3.224 million, respectively. 

 Results of this study have shown the importance of the Cattle Ranching and 

Farming Sector on the White Pine County economy.  Not only is sectoral output, 

employment, and labor income important but the degree that the Cattle Ranching and 

Farming Sector participate in the economic base of White Pine County is of equal or 

greater importance.  Also the degree of economic linkages the Cattle Ranching and 

Farming Sector has on the White Pine County economy is critical.  The county input-

output model analysis showed that the economic, employment, and labor income linkages 

and impacts of the Cattle Ranching and Farming Sector go beyond its own sector.  The 

changes in economic activity by the Cattle Ranching and Farming Sector in White Pine 

County from weather, cattle prices, or public land management will greatly impact the 

economy and other sectors in the White Pine County economy. 
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EBA has classically been characterized by late-term abortion, still birth or birth of 
weak calves in susceptible cattle that have been pastured on the coastal range of 
California, the Sierra foothill areas of Nevada and California,  Northern cattle 
producing areas of Nevada east to Elko and Southern areas of Oregon and Idaho as 
they border California and Nevada. Losses typically occur in heifers during their 
first summer-time exposure to the foothill ranges and animals raised in endemic 
areas typically do not experience EBA. Animals which do not experience EBA 
abortions are believed to have developed resistance because as calves they have 
been exposed to the tick vector of the disease and possibly have experienced a mild 
infection with the bacterial agent of the disease which left them immune to further 
infections. EBA is diagnosed pathologically and the gross and microscopic lesions 
have been well known since the 1950s. Fetal lesions specific enough to permit 
making a diagnosis of EBA do not develop until 100 days after dams are exposed 
to the agent. Affected fetuses often exhibit extensive fluids in their intestinal 
cavity, small red hemorrhages (petechia) of membranes of the mouth, eyes, and 
nostrils, swollen liver, enlarged lymph nodes and hemorrhages of the thymus (See 
Figure 1 of the poster). Recent studies by the present investigators suggest that 
inoculation of susceptible heifers with the EBA agent four weeks prior to breeding 
results in embryonic mortality. These data are strong evidence that upon infection, 
the EBA agent can persist for a minimum of four weeks and induce early 
embryonic death. Unexpectedly, if heifers are exposed to the EBA agent 6-8 weeks 
or more prior to breeding they they appear to develop resistance to the organism 
and carry their calves to normal birth. Thus, it appears that EBA infected thymus 
tissue may be used as a “vaccine” to immunize heifers against natural exposure to 
the disease by Tick bites. 
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The first major breakthrough in EBA research was the recognition that a primary 
vector, if not the only vector, of the disease was a soft-shelled tick, Ornithodoros 
coriaceus. The range inhabited by the tick was geographically coincident with 
areas in which EBA was found and feeding of the tick on susceptible pregnant 
heifers resulted in aborted fetuses with classic EBA lesions. Historically, 
Ornithodoros coriaceus (also referred to as the Pajaroello tick) was first described 
in 1844 in Mexico. Other than a single report of the tick in Paraguay, the majority 
of collections have been in Mexico, and California with more recent work 
describing the tick in Oregon, Nevada, and Idaho. It has been suggested that this 
tick is slowly moving eastward from its historic range by taking advantage of 
man’s domestication of and management of livestock and trucking of livestock 
over long distances. While the adult tick typically feeds within 15 to 25 minutes 
and then drops of the host, larvae can remain on the host for 7 to 10 days, 
contributing to spread of the vector. The majority of tick collections have been in 
large mammal bedding grounds such as deer, and cattle; however, some ticks have 
been found on deer, cattle, horses, man, and birds.  
 
Upon identification of the tick vector, efforts to isolate, culture, and identify the 
EBA agent were attempted. At the present time efforts to isolate and culture the 
infectious agent of EBA can best be described as long frustrating trips down blind 
alleys. To this day, we have not been able to grow the bacterial agent of EBA 
under laboratory conditions. However, the present investigators have been able to 
identify the presence of the agent in tissues from aborted fetuses and in trapped 
ticks. A major advance was achieved when we demonstrated that the agent could 
persist in fetal thymus and induce EBA in 80% of susceptible animals when 
thymus tissue was injected into these animals. Knowledge of the presence of the 
organism in thymus led to the search for- and development of molecular tests for 
the EBA agent in tissues and ticks. These studies have led to the development of a 
molecular test for the EBA organism which is very sensitive and highly specific .  
These molecular tests also assisted in identification of the organism of EBA a new, 
never described member of  the myxobacteria.  Additionally, tests to determine the 
percentage of ticks which are infected with the EBA organism have shown that the 
percentage of ticks infected varies greatly with the geographic area in which they 
were trapped, that adult and larval ticks are infected  but not tick eggs or nymphs 
and, to date, every group of ticks from all geographic areas have contained at least 
one tick infected with the EBA agent. In Nevada, the ticks which carry EBA have 
been isolated from Washoe, Humboldt, Elko, Pershing,Douglas and Lander 
Counties. In addition, several California counties which are contiguous with 
Nevada also maintain Ornithodoros tick populations. These include, Modoc, 
Lassen, Plumas, Sierra, Alpine and Mono counties. Therefore, it must be 
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emphasized that ranchers who maintain their cattle on ranges in Nevada and 
California are equally at risk of introducing EBA to their pregnant animals. 
 
Current research is directed to development of predictive models to be able to 
identify areas of the United States which are likely to contain the EBA vector and 
the EBA agent and therefore, to be able to warn ranchers when they might be 
exposing susceptible heifers to conditions suitable for major abortion events. In 
addition, major efforts continue in attempts to produce an effective, economically 
viable vaccine for EBA 
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Introduction 

 
The safety concerns with beef began with the first two reported outbreaks of human illnesses in 
1982.  In these outbreaks (Riley et al., 1983), human infections with Shiga toxin-producing 
Escherichia coli (STEC) were attributed to consumption of contaminated ground beef in 
Michigan and Oregon.  Worldwide, the number of outbreaks and sporadic cases of STEC 
infections due to consumption of STEC-contaminated ground (Caprioli et al., 1994; USDA-
APHIS-VS, 1997; CDC, 2003), roast (CDC, 1991; Rodrigue et al., 1995; CDC, 2003), or smoked 
(Germani et al., 1997) beef has been on the rise.  Other beef products such as sausage (CDC, 
1995; Henning et al., 1998; Ammon et al., 1999), steak (CDC, 2003), tri-tip (CDC, 2003), and 
veal (CDC, 2003) were also implicated in human illnesses.  These illnesses (Griffin and Tauxe, 
1991; Paton and Paton, 2000) include mild diarrhea, bloody diarrhea, hemorrhagic colitis, 
hemolytic uremic syndrome (HUS), strokes, and thrombotic thrombocytopenic purpura.  These 
human illnesses can lead to death of individuals with compromised immune systems (Paton and 
Paton, 2000).  The increased number of outbreaks and the severity of human illnesses due to 
consumption of undercooked beef emphasized its role as an important vehicle of STEC 
transmission.   
 
Because beef cattle were found to harbor a wide range of STEC serotypes at high rates, they 
are considered reservoirs of these foodborne pathogens (Hancock et al., 1997; Thran et al., 
2001; Fukushima and Seki, 2004).  The STEC serotypes isolated from beef cattle included 
O157 and over 200 non-O157 serotypes (WHO, 1998).  Prevalence of STEC in beef cattle 
varied among production systems.  With regard to E. coli O157, the prevalence rates ranged 
from 0.3 to 19.7% in feedlot cattle (Hancock et al., 1994; Čižek et al., 1999; Galland et al., 
2001), from 0.7 to 27.3% in cattle grazing irrigated pastures (Hancock et al., 1994; Ezawa et al., 
2004), and from 0.9 to 6.9% in those grazing rangeland forages (Laegreid et al., 1999; Renter et 
al., 2003).  Higher prevalence rates were reported for non-O157 STEC and ranged from 4.6 to 
55.9% in feedlot cattle (Gioffré et al., 2002; Padola et al., 2004) and from 4.7 to 44.8% in 
grazing cattle (Thran et al., 2001; Geue et al., 2002).   
 
With a few exceptions (Thran et al., 2001; Barkocy-Gallagher et al., 2003; Hussein et al., 2003), 
data on prevalence of STEC in US beef cattle have been limited to E. coli O157 (Hancock et al., 
1994; Hancock et al., 1997; LeJeune et al., 2004).  Because of this limitation and the health 
risks associated with non-O157 STEC, this study was designed to assess prevalence of O157 
and non-O157 STEC in US beef cattle under various production conditions.  Another objective 
was to determine effects of season and animal factors on STEC prevalence. 

 
Materials and Methods 

 
Study Population.  Owners of feedlots and cow/calf operations were solicited for voluntary 
participation in this study through lists of producers compiled by Veterinary Medical Officers 
(USDA) and by Farm Advisors employed by the University of California Cooperative Extension.  
A total of 14 beef operations were enrolled in this study and included four feedlots ranging from 
13,000 to 46,000 cattle and 10 cow/calf operations, four of which were on irrigated pastures 
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(i.e., ranging from 60 to 1,350 cows per herd) and six were on rangelands (i.e., ranging from 65 
to 225 cows per herd).  These beef operations were located from Northern to Southern 
California in coastal, mountain, lowland valley, or desert regions.  In the 14 beef operations, 
fecal samples were collected from 970 cattle, with 321 from feedlot cattle (i.e., steers ranging 
from 4 to 15 months old), 240 from cows and calves grazing irrigated pastures, and 409 from 
cows and calves grazing rangeland forages.  These samples were collected in the summer (i.e., 
June and July) and fall (i.e., September and October) of 2004. 
 
Management and Herd Composition.  Immediately after collection of fecal samples, a 
standardized questionnaire was administered to the farm or ranch owner or manager to collect 
data on the management practices to evaluate the risk of STEC infection. 
 
Fecal Sampling and Analyses.  In the feedlots, fresh fecal samples were collected from 161 
steers that had been present for the shortest period of time (i.e., ranging from 11 to 91 days) 
and from 160 cattle that had been present for the longest period of time (i.e., ranging from 110 
to 290 days).  In the cow/calf operations, the fecal samples were collected from 160 cows and 
80 calves on pasture and from 199 cows and 210 calves on the range.  Each fecal sample was 
placed in a sterile plastic bag and the bags were shipped on ice to our laboratory for analysis.  
Sample processing began at ≤ 24 hours after collection.  The methods of testing fecal samples 
for STEC were reported previously (Bollinger et al., 2005). 
 
Statistical Analysis.  A significant difference (P < 0.10) in the prevalence of STEC between or 
among levels or categories was determined by using an exact conditional scores test (Mehta 
and Patel, 2000).   
 

Results and Discussion 
 
The prevalence rates of STEC in feedlot cattle (i.e., across feedlots, days on feed, and season) 
are presented in Table 1.  The STEC were prevalent in only two of the four feedlots (i.e., 
Feedlots A and B) at 4.9 and 7.5%, respectively.  The prevalence rates of STEC were slightly 
higher in cattle that were on feed for the shortest time and there was no difference in prevalence 
rates between the summer and fall.  The prevalence rates of STEC in cattle grazing irrigated 
pastures are summarized in Table 2.  The STEC were prevalent in only two of the four cow/calf 
operations (i.e., Operation A and B) at 2.5 and 3.8%, respectively.  The prevalence rates were 
not different (P > 0.10) between cows and calves and averaged 2.2%.  Interestingly, STEC were 
prevalent in the summer at a slightly lower rate than in the fall.  The prevalence rates of STEC in 
cattle grazing rangeland forages are presented in Table 3.  The STEC were prevalent in all 
cow/calf operations at different rates (i.e., ranging from 1.3 to 15.0%).  Similar to the cattle 
grazing irrigated pastures, no differences were found between cows and calves in STEC 
prevalence (i.e., averaging 4.2%).  The prevalence rates also were not different between the 
summer and fall.  In Table 4, the factors affecting STEC prevalence under grazing conditions 
were evaluated.  No differences in prevalence rates were found between the cattle tested (i.e., 
cows vs calves; averaging 3.4%) or sampling time (i.e., summer vs fall).  However, prevalence 
rate of STEC was higher for cattle grazing rangeland forages than for those grazing irrigated 
pastures (i.e., 4.2 vs 2.1%).  This observation is in disagreement with published prevalence 
rates for grazing cattle.  In these reports, higher prevalence rates were found for cattle grazing 
irrigated pastures (Cerqueira et al., 1999; Thran et al., 2001; Mercado et al., 2004) than for 
those grazing rangeland forages (Laegreid et al., 1999; Hussein et al., 2003; Renter et al., 
2003).  The differences between our data and those reported previously could be due to 
different management practices. 
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In feedlot cattle, five STEC serotypes were found in the summer (i.e., O125:H19, O153:HUT 
[untypeable H antigen], and OUT [untypeable O antigen]:HUT) and fall (i.e., O86:H19, 
OUT:H20, and OUT:HUT).  In the cattle grazing irrigated pastures, five STEC serotypes were 
found in the summer (i.e., O26:HUT) and fall (i.e., O1:H2, O125:H2, O125:HUT, and OUT:HUT).  
In the cattle grazing rangeland forages, 16 STEC serotypes were found in the summer (i.e., 
O1:H2, O125:H2, O125:H27, O125:H28, O127:H2, O127:H28, O158:H28, O166:H2, OUT:H2, 
and OUT:HUT) and fall (i.e., O125:H2, O125:H28, O125:HUT, O127:H28, O128:H20, 
O158:HUT, O166:H20, OUT:H2, and OUT:H19, and OUT:HUT).  Interestingly, E. coli O157:H7 
was not detected in the cattle tested in this study. 
 

Conclusions 
 

Fecal testing of 970 beef cattle in 4 large feedlots and 10 cow/calf operations in California over 
the summer and fall revealed prevalence rates of STEC that ranged from 3.7 to 7.5% in feedlot 
cattle, from 1.3 to 3.8% in cattle grazing irrigated pastures, and from 1.3 to 15.0% in those 
grazing rangeland forages.  No effects on prevalence rates of STEC were found for the season 
(i.e., summer vs fall), time on feed (i.e., shortest vs longest in the feedlot), and age (i.e., cow vs 
calf).  However, a higher prevalence rate was found for cattle grazing rangeland forages than for 
those grazing irrigated pastures (i.e., 4.6 vs 1.7%).  A total of 21 STEC serotypes were detected 
in beef cattle feces, of which two (i.e., E. coli OUT:H2 and O1:H2) are known to cause HUS and 
other human illnesses.   Of the serotypes detected, 16 (i.e., E. coli O1:H2, O26:HUT, O86:H19, 
O125:H19, O125:H27, O125:H28, O125:HUT, O127:H2, O127:H28, O128:H2, O128:H20, 
O158:H28, O158:HUT, O166:H2, O166:H20, and OUT:H20) have not been reported previously 
in beef or dairy cattle.  Only one serotype (i.e., E. coli O128:H2), however, has been isolated 
from beef products.   
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Table 1.  Prevalence of Shiga toxin-producing Escherichia coli (STEC) in feedlot cattle.  

 Number of cattle  

Item Tested  STEC positivea Prevalence, %b

Feedlotc    

   A 81 4 4.9 

   B 80 6 7.5 

   C 80 0 0 

   D 80 0 0 

Days on feedd    

   Shortest 160 8 5.0 

   Longest 161 2 1.2 

Seasone    

   Summer 161 5 3.1 

   Fall 160 5 3.1 
aAn animal is considered STEC positive based on an initial fecal testing with the 
VTEC-Screen kit (Denka Seiken Co., Ltd., Tokyo, Japan) and a follow-up testing of its 
E. coli isolates by the same kit. 
bThe prevalence rates were different ( P < 0.10) between Feedlots A and B. 
cThe feedlots ranged in size from 13,000 to 46,000 cattle. 
dThe number of days ranged from 11 to 91 for the shortest and from 110 to 290 for the 
longest periods on feed.   
eThe seasons were summer (i.e., June and July) and fall (i.e., September and 
October). 
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Table 2.  Prevalence of Shiga toxin-producing Escherichia coli (STEC) in cattle 
grazing irrigated pastures. 

 Number of cattle  

Item Tested  STEC positivea Prevalence, %b

Cow/calf Operationc    

   A 80 2 2.5 

   B 80 3 3.8 

   C 40 0 0 

   D 40 0 0 

Cattled    

   Cows 160 3 1.9 

   Calves 80 2 2.5 

Seasone    

   Summer 80 1 1.3 

   Fall 160 4 2.5 
aAn animal is considered STEC positive based on an initial fecal testing with the 
VTEC-Screen kit (Denka Seiken Co., Ltd., Tokyo, Japan) and a follow-up testing of its 
E. coli isolates by the same kit. 
bThe prevalence rates were not different (P > 0.10) among the cow/calf operations. 
cThe cow/calf operations ranged in size from 60 to 1,350 cows. 
dThe calves ranged from 3 to 12 months of age at the time of sampling. 
eThe seasons were summer (i.e., June and July) and fall (i.e., September and 
October). 
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Table 3.  Prevalence of Shiga toxin-producing Escherichia coli (STEC) in cattle 
grazing rangeland forages. 

 Number of cattle  

Item Tested  STEC positivea Prevalence, %b

Cow/calf Operationc    

   A 40 6 15.0 

   B 60 4 6.7 

   C 69 1 1.4 

   D 79 1 1.3 

   E 80 2 2.5 

   F 81 3 3.7 

Cattled    

   Cows 199 10 5.0 

   Calves 210 7 3.3 

Seasone    

   Summer 220 8 3.6 

   Fall 189 9 4.8 
aAn animal is considered STEC positive based on an initial fecal testing with the 
VTEC-Screen kit (Denka Seiken Co., Ltd., Tokyo, Japan) and a follow-up testing of its 
E. coli isolates by the same kit. 
bThe prevalence rate was highest (P < 0.10) for Operation A and lowest (P < 0.10) for 
Operation D. 
cThe cow/calf operations ranged in size from 65 to 225 cows. 
dThe calves ranged from 1 to 10 months of age at the time of sampling. 
eThe seasons were summer (i.e., June and July) and fall (i.e., September and 
October). 
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Table 4.  Prevalence of Shiga toxin-producing Escherichia coli (STEC) in grazing 
cattlea.   

 Number of cattle  

Item Tested  STEC positiveb Prevalence, %c

Grazing typed      

   Irrigated pasture 240 5 2.1 

   Range 409 17 4.2 

Cattlee    

   Cows 359 13 3.6 

   Calves 290 9 3.1 

Seasonf    

   Summer 300 9 3.0 

   Fall 349 13 3.7 
aThe data were across grazing type, cattle type, or season. 
bAn animal is considered STEC positive based on an initial fecal testing with the 
VTEC-Screen kit (Denka Seiken Co., Ltd., Tokyo, Japan) and a follow-up testing of its 
E. coli isolates by the same kit. 
cThe prevalence rates were different (P < 0.10) only between the grazing types. 
dThe cattle grazed irrigated pastures or rangeland forages and the herd size ranged 
from 60 to 1,350 cows and from 65 to 225 cows, respectively. 
eThe calves ranged from 1 to 12 months of age at the time of sampling. 
fThe seasons were summer (i.e., June and July) and fall (i.e., September and 
October). 
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Introduction 

 
The large number of human illness outbreaks of Shiga toxin-producing Escherichia coli (STEC) 
has raised safety concerns with foods of bovine origin.  The illnesses (Paton and Paton, 2000; 
Donnenberg, 2002) include mild to bloody diarrhea, hemorrhagic colitis (HC), hemolytic uremic 
syndrome, and thrombotic thrombocytopenic purpura.  These illnesses were attributed to human 
infections with O157:H7 and non-O157:H7 STEC.  A large number of pathogenic STEC 
serotypes are commonly shed in cattle feces (Paton and Paton, 1998; Boerlin et al., 1999; 
Paton and Paton, 2000).  With regard to dairy cattle and their products, the first reported E. coli 
O157:H7 outbreaks occurred in North America in 1986 and were attributed to consumption of 
unpasteurized milk  (Martin et al., 1986; Borczyk et al., 1987) or dairy beef (Ostroff et al., 1990).  
Other outbreaks were later reported worldwide and were attributed to consumption of 
contaminated dairy products such as butter (Reid, 2001), cheese (CDSC, 1999; CDC, 2000; 
Reid, 2001), cream (CDSC, 1998), and yogurt (Morgan et al., 1993).  These outbreaks of 
human illnesses emphasized the role of dairy cattle in STEC infection. 
 
In the US, prevalence rates of E. coli O157:H7 were found to range from 0.2 to 8.4% for dairy 
cows and from 1.6 to 3.0% for dairy heifers (Hussein and Sakuma, 2005).  In other countries, 
the corresponding prevalence rates ranged from 0.3 to 16.1% for dairy cows and 10.0 to 14.1% 
for dairy heifers (Hussein and Sakuma, 2005).  Worldwide, prevalence rates of non-O157:H7 
STEC in dairy cattle were found to be higher than those of E. coli O157:H7.  For example, the 
prevalence rates ranged from 0.4 to 52.0% for cows and from 1.7 to 74% for heifers (Hussein 
and Sakuma, 2005).  These high prevalence rates emphasized the role of dairy cattle as 
reservoirs of these foodborne pathogens.   
 
With a few exceptions (Wells et al., 1991; Thran et al., 2001), the STEC prevalence data on US 
dairy cattle have been limited to E. coli O157 (Hancock et al., 1994; Zhao et al., 1995; Besser et 
al., 1997).  Because of this limitation and the health risks associated with non-O157 STEC, this 
study was designed to assess prevalence of O157 and non-O157 STEC in large US dairy 
farms.  Another objective was to determine effects of season and animal factors on STEC 
prevalence. 

 
 

Materials and Methods 
 
Study Population.  Owners of four dairy farms (i.e., A, B, C, and D) in the Southern San 
Joaquin Valley, California, were solicited for voluntary participation in this study.  In the four 
dairy farms, fecal samples were collected from Holstein cows (n = 465) and heifers (n = 149) in 
the summer (i.e., June and July) and fall (i.e., September and October) of 2004.   
 
Management and Herd Composition.  Information on cattle and on each dairy's management 
practices regarding cattle age distribution and stage of lactation were obtained by personal 
interview using a standardized questionnaire.  The questionnaire was administered on the day 
of fecal sampling.  The average herd size of these dairies was 713 cows and heifers.  Fecal 
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sample were collected from three pens (i.e., one for cows in early to mid lactation [n = 225], one 
for cows in late lactation [n = 225], and one for heifers [n = 150]) in Farm A, four pens (i.e., two 
for cows in early to mid lactation [n = 130], one for cows in late lactation [n = 130], and one for 
heifers [n = 130]) in Farm B, five pens (i.e., two for cows in early to mid lactation [n = 257 and 
210], one for cows in late lactation [n = 186], and two for heifers [n = 221 and 218]) in Farm C, 
and four pens (i.e., one for cows in early lactation [n = 160], one for cows in mid lactation [n = 
160], one for cows in late lactation [n = 160], and one for heifers [n = 160]) in Farm D.   
 
Fecal Sampling.  Each dairy farm was visited once in each season for fecal sampling.  From 
each farm, approximately 80 fecal samples were collected from heifers and cows at different 
stages of lactation.  The fresh fecal samples were placed in sterile plastic cups and were 
shipped on ice to our laboratory for analysis.  Sample processing began at  ≤ 24 hours after 
collection.  The methods of testing fecal samples for STEC were reported previously (Bollinger 
et al., 2005). 
 
Statistical Analysis.  A significant difference (P < 0.10) in the prevalence of STEC between 
levels or among categories was determined by using a Fisher exact test (Mehta and Patel, 
1999).   
 

Results and Discussion 
 
The prevalence rates of STEC in dairy cattle are presented in Table 1.  The STEC were 
prevalent at low rates (i.e., ranging from 0.7 to 2.6%) on all the dairy farms tested.  The 
prevalence rates were not different between heifers and cows (i.e., averaging 1.5%).  With 
regard to the effect of lactation, the results showed that cows in their second lactation had the 
highest (P < 0.10) prevalence rate.  Interestingly, the number of days in milk showed a 
numerical trend for decreasing the prevalence rate with advancing lactation.  This may be 
attributed to the enhanced immune function associated with late lactation (i.e., reduced 
physiological stress).  The prevalence rate was slightly higher in the fall than in the summer. 

 
In dairy cows, eight STEC serotypes were found in the summer (i.e., OUT [an untypeable O 
antigen]:H41 and OUT:HUT [an untypeable H antigen]) and fall (i.e., O1:H2, O25:HUT, 
O136:HUT, O158:HUT, O166:H6, and O166:H28).  In dairy heifers, four STEC serotypes were 
found in the summer (i.e., OUT:H5 and OUT:H19) and fall (i.e., O146:H51 and OUT:H28).  
Interestingly, no E. coli O157:H7 was detected in the cattle tested in this study.   
 

Conclusions 
 
Fecal testing of 614 cattle in four large dairy farms in California over the summer and fall 
revealed prevalence rates of STEC that ranged from 0.7 to 2.7%.  No effects on prevalence 
rates of STEC were found for the season (i.e., summer vs fall), age (i.e., heifers vs cows), or 
days in milk (i.e., 1 to 60 days, 61 to 150 days, or ≥ 151 days).  However, there was a numerical 
decrease in prevalence rate with advancing lactation.  The prevalence rate was higher for 
second than for first lactation with no prevalence in older cows.  Of the 12 STEC serotypes 
found in this study, E. coli O1:H2, O166:H28, and OUT:H19 are known to cause human 
illnesses such as mild diarrhea, bloody diarrhea, and HC. A total of 12 STEC serotypes were 
detected in dairy cattle feces.  Of these, six serotypes (i.e., E. coli O136:HUT, O146:H51, 
O158:HUT, O166:H6, OUT:H5, and OUT:H41) have not been reported previously in dairy cattle.  
Two of these serotypes (i.e., OUT:H5 and OUT:H41), however, have been isolated previously 
from beef cattle.   
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Table 1.  Prevalence of Shiga toxin-producing Escherichia coli (STEC) in dairy cattle.  

 Number of cattle  

Item Tested  STEC positivea Prevalence, %b

Dairy farmc    

   A 159 4 2.5 

   B 151 1 0.7 

   C 151 4 2.6 

   D 153 1 0.7 

Cattle    

   Heifersd 149 2 1.3 

   Cows    

      First lactation 273 3 1.1 

      Second lactation 110 5 4.5 

      Multiparouse 82 0 0 

Days in milk    

   1 to 60 95 3 3.2 

   61 to 150 196 4 2.0 

   151 174 1 0.6 

Seasonf    

   Summer 308 3 1.0 

   Fall 306 7 2.3 
aAn animal is considered STEC positive based on an initial fecal testing with the 
VTEC-Screen kit (Denka Seiken Co., Ltd., Tokyo, Japan) and a follow-up testing of its 
E. coli isolates by the same kit. 
bThe prevalence rates were only different (P < 0.10) between cows in first and second 
lactations.   
cThe average herd size was 713 cows and heifers.   
dThe heifers were < 2 years old. 
eCows in their third to seventh lactation. 
fThe seasons were summer (i.e., June and July) and fall (i.e., September and 
October). 
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The beneficial effects of crossbreeding to enhance performance in economically 

important traits in beef cattle such is reproduction and growth, are well known. Other 

important traits in range cattle production are lifetime production; (total weight of calves 

weaned during a cow’s lifetime) can also be increased in crossbred cattle. The increased 

performance of crossbred animals is due to heterosis or hybrid vigor. This is attributable 

to the combination of alleles (genes) contributed by the breeds at crossing. Alleles that 

exist in one of the breeds may not exist in the other breed. This is where Hybrid vigor 

comes from in the crossbred progeny. Heterosis is maximized in the offspring of the 

cross between two purebreds (F1 animals). The intercrossing between F1 animals or the 

backcrossing of F1 animals with one the parental purebreds results in a reduction of the 

performance in the offspring with respect to their parents. Heterosis has also been 

observed in different species in traits associated with genetic adaptation to harsh 

environments. Range cattle operations could greatly benefit from using F1 cows highly 

adapted for range conditions to increase overall lifetime production. For example, the 

use of F1 cows from Angus x Hereford is desirable for range beef cattle production. 

However, the use of F1 crosses for range beef cattle production is not practical since 

purebreds need to be maintained and bred in order to produce the F1 crossbred. The 

situation found in many areas of the Intermountain West is that crossbreed cows are 
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mated to bulls that originate from a different breed, with bulls being rotated every few 

years in each herd. This system can only partially take advantage of the heterotic effects 

of crossbred animals.    

 

In order to maximize the heterosis and the genetic adaptation of beef cattle to the cold 

desert, the University of Nevada, Reno is carrying out a pilot study aimed at producing 

large numbers of F1 cows from crosses between purebred Angus and Hereford. The 

strategy consists in developing purebred lines of Angus and Hereford that are selected 

for beef traits. Increased reproduction of the cows of these herds is achieved by Multiple 

Ovulation and Embryo Transfer (MOET). Essentially, Angus cows are super-ovulated 

using hormones and then inseminated with semen from Hereford bulls. Flushing the 

cows, liberates the embryos from the uterus wall and are then collected for transfer to 

recipient cows. A donor cow can produce between 7 and 20 embryos per cycle. Donor 

cows can produce embryos for long periods of time resulting in hundreds of embryos 

that are offspring from the same sire and dam. The embryo collection has been carried 

out at the facilities of the University of Nevada, Reno Main Station Farm. The recipients 

will also be implanted at the Main Station Farm facility. If the system works, the idea 

would be to use range cows as recipients so replacement calves will be reared under 

range conditions using F1 embryos. Note that under this scheme, a select part of the 

cows in the purebred herds would be used for producing embryos and not calves. This 

approach allows putting high genetics at the ranges without the costly record keeping 

and tracking of animals. The genetics comes from two sources: the breeding carried out 

within the purebred herds that can take advantage of the availability of semen of bulls 

with high EPDs for traits of interest from the purebred association, and by heterosis 

produced by crossing the purebreds in order to produce F1 cows highly adaptable to the 

ranges.  
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The current limitations of this approach are: 1) success rate for the embryo transfer is 

approximately 65%; 2) there is no knowledge on how many times a cow can be super-

ovulated as required for this approach. In addition, sperm and/or embryo sexing 

techniques would make the production of embryos more efficient and cost effective. 

Research at the University of Nevada, Reno is ongoing to validate this scheme.  
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Carcass Value Returns from Cull Cows for the Hispanic and 
Other Niche Markets 
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University of Nevada, Reno 
 
 

Marketing programs that create value-added retail products from cow carcasses 
should help to improve cull cow prices, especially when cull cow prices are on the 
downward trend during the cull cow price cycle. Since the rancher receives 10 to 25% of 
his gross income from cull cow, an operation can seldom show a profit without the 
contribution of cull cow sales. Sales of cull cows peak in November of each year 
resulting in the lowest prices. Cow prices improve each year up to the March to June 
period when demand is greatest to turn them out on green grass. 
 
Objectives: 
 

1. Characterize cow wholesale cuts according to Institutional Meat Purchase 
Specifications (IMPS) for best end-product utilization to add value. 

 
2. Develop processing and packaging methods that work for both the wholesaler 

and retailer. 
 

3. Find niche markets for these new and unique products. 
 

4. Calculate returns based on the best utilization of carcass wholesale cuts. 
 
Experimental Protocol: 
 
 Location: 
 The research was conducted at the University of Nevada, Reno (UNR) facilities.  
Animals utilized housing and feed at the UNR Main Station Field Laboratory, Reno, NV.  
Animal harvest, data collection and carcass processing procedures to saleable retail 
cuts were conducted at Wolf Pack Meats (USDA Est. 6004). 
 
 Animals: 
 Cull cows were purchased from a Nevada saleyard.  Cows procured had a body 
condition score (BSC) from 3 to 6 and appeared to be mature (5 years or older).  Twelve 
cows were purchased to characterize the available supply that is typical of Nevada beef 
range cows.  An additional 25 cows were purchased with varying degrees of finish to 
produce processed product for the Hispanic (Figures 1 & 2) and other niche markets.  
Cows were pregnancy checked after purchase and even though the cows were sold as 
open cows, 21 of 37 cows were pregnant.  Cows were harvested and processed as 
needed for product development and sales.  Some of the thinner cows were fed hay 
and/or put on pasture depending on availability.  Six cows were calved as they started to 
show advanced signs of pregnancy and then were fed hay after calving to bring them 
back to slaughter condition.   
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Results: 
The loins and ribs from some of the fatter cow carcasses were used for steak 

meat. The leaner cow carcasses produced loin and rib meat for the Hispanic market. 
Emphasis has been placed on utilizing the whole muscle cuts from the chuck and round 
to produce Hispanic labeled cuts under USDA inspection. Other specialty items are also 
being produced for niche markets. Commodity ground beef product is only being 
produced to merchandise the entire carcass or until additional specialty items can be 
developed. 

The financial return was calculated on the best use for each carcass.  When 
warranted the 3 steak cuts (ribeye, loin strip and tenderloin) were utilized to produce a 
higher value product.  The carcass value return (Carcass $ Return=3 cuts + trim+ grind) 
is the combination of the 3 most valuable steak cuts, lean trim and ground beef grind. 

The body condition score was positively P<.01) correlated  (r=.55) with carcass 
value return (Figure 3).  When the carcass was carrying slightly more fat, it was possible 
to process more of the 3 steak cuts into higher value products.  Cows (Figure 4)  with 
larger ribeyes (P<.01) also produced a higher carcass return (r=.40).  Cows in better 
condition with more muscling produced the best carcass value returns.   
 
 
 
 
 
 
 
 
 
 
 Figure 1. New marinated meat 
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retail label being developed for Hispanic 
market. 
 

Figure 2. Hispanic retail product is vacuum packaged in 2.5 lb. twin packs.  

Vacuum packaging reduces purge loss from product and give wholesale and
retail 30 day merchandising window. 



 
 
 
 
 

Figure 3. Cow Body Condition Score vs. carcass value utilizing best 
processing options. 

 

 

Figure 4. Ribeye area vs. carcass value utilizing best processing options. 
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College of Agriculture, Biotechnology and Natural Resources 
 
 
 

 
Also known as CABNR, this college houses 5 distinct departments:  Animal Biotechnology; 
Biochemistry and Molecular Biology; Natural Resources and Environmental Science; Nutrition; 
Resource Economics  
 
This is a diverse college and we offer many opportunities to students.  Besides our many 
majors, students may work in a lab that is studying important issues such as stem cell research, 
assist with “lambing” on the University farm or even travel to Washington, D.C. to work as an 
intern.  
 
The five departments offer 11 different majors, which prepare students for jobs in many areas.  
We have graduates in private industry, medical school, law school, veterinary school and the 
public sector.   
 
Animal Biotechnology 
 
Many students choose our Veterinary Science major.  This is a pre-professional program for 
students preparing for veterinary school.  The Veterinary Science major is very popular and we 
are proud to say that our students have a 60% acceptance rate to professional veterinary 
school.   
 
Animal Science is a major designed to provide students training in various aspects of the 
livestock, food and fiber industries.  This major prepares students for careers in animal 
production management, feed manufacturing, livestock marketing or extension work.  Many of 
our Animal Science students go on to graduate or veterinary school.   
 
The Animal Science Department has an Equine Science option for students who want to 
specialize in that growing industry.  This program offers a broad understanding of the horse 
industry and its relationship to business and recreation.  Rangeland Livestock Production option 
studies the interaction between plants, livestock and wildlife as well as how grazing systems 
influence management of these resources.   
 
Our Animal Biotechnology major prepares students for the expanding biotechnology industry.  
This major gives student a strong scientific background encompassing both theoretical and 
practical training with molecular and biochemical techniques.  
 
Resource Economics 
 
In Agricultural and Applied Economics, students study the broad area of economics with an 
emphasis in natural resources, agricultural production and environmental management.  These 
students will be our future leaders in agribusiness, finance and economic development.  
Environmental Policy Analysis is a closely related major that is an excellent pre-law degree.   
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Natural Resources and Environmental Sciences 
 
Our Environmental Science major provides students with strong science background coupled 
with courses in environmental issues.  This degree is critical for addressing today’s 
environmental issues:  global climate change, pollution and the use of natural resources.  
Students may also choose an optional focus on Watershed Science.   
 
Our Forest and Rangeland Management major provides a solid foundation for science-based 
decision-making in natural resource management.  This is the career path for those interested in 
managing public lands and protecting our valuable forest and rangeland resources.   
 
Wildlife Ecology and Conservation is a field that emphasizes wildlife biology and conservation 
based on ecological principles.  This major prepares students for addressing wildlife 
management issues.   
 
Nutrition 
 
The newest addition to our College is the Department of Nutrition.  The Nutrition major offers 
two degree options: Nutritional Sciences and Dietetics.  Students from these majors are well 
prepared for other health-related professional schools, such as medical, dental and pharmacy.  
 
Biochemistry and Molecular Biology  
 
Our Biochemistry major provides an excellent background for biotechnology research, medicine, 
dentistry, pharmacy, nutrition, veterinary medicine and education.  This challenging program 
has been the starting point for many of our graduates as they head to medical school.   
 
Student Ambassadors  
 
To assist CABNR, we have an elite student group known as “Student Ambassadors.”   Their 
mission is to recruit students, assist new students in the transition to college life and serve as 
liaisons between the college, its supporters and surrounding communities.  They are involved at 
many levels on campus.  Many are student employees or are involved in our various clubs and 
organizations.  They manage to keep up with their studies (maintaining a 2.75 GPA is required), 
meet on a weekly basis and attend various recruiting functions around the state.  The 
Ambassadors are as diverse as our college.  They are well versed in providing information to 
potential students and are at ease presenting to groups.  They have been welcomed by many 
high schools across the state and relate well to students and their parents.   
 
Student Center  
 
The CABNR Student Center provides support services for CABNR students.  The Student 
Center assists the students with advising contacts, and the processing of paperwork (change of 
major forms, graduation applications, scholarships, etc) throughout their college career.  The 
Student Center is a place where students pop in for advice, moral support or just a friendly 
hello.  There is a Student Lounge with plenty of room for group study and computers for the use 
of CABNR students.   
 
For more information about our programs, our Student Ambassadors or the Student Center, 
please feel free to contact the Student Center at 775/784-1634.  You can also visit our website 
at http://www.ag.unr.edu/cabnr/ 
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