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Demographics

There are over 313,000,000 people living in the United States. Of that population, less than 1% claim farming as
an occupation (and about 2% actually live on farms). In 2007, only 45% of farmers claimed farming as their
principal occupation and a similar number of farmers claiming some other principal occupation. The number of
farms in the U.S. stands at about 2.2 million.

What is a farm?

For the purposes of the U.S. Census, a farm is any establishment which produced and sold, or normally would
have produced and sold, $1,000 or more of agricultural products during the year. (Government subsidies are
included in sales.) By that definition, there are just over 2.2 million farms in the United States.

Farm production expenses average $109,359 per year per farm. Clearly, many farms that meet the U.S. Census’
definition would not produce sufficient income to meet farm family living expenses. In fact, fewer than 1 in 4 of
the farms in this country produce gross revenues in excess of $50,000.

According to the 2007 Census of Agriculture, the vast majority of farms in this country (87%) are owned and
operated by individuals or families. The next largest category of ownership is partnerships (8%). The "Corporate™
farms account for only 4% of U.S. farms and 1 percent are owned by other-cooperative, estates or trusts etc.
However, the term "family farm" does not necessarily equate with "small farm"; nor does a "corporate farm"
necessarily mean a large-scale operation owned and operated by a multi-national corporation. Many of the
country's largest agricultural enterprises are family owned. Likewise, many farm families have formed modest-

sized corporations to take advantage of legal and accounting benefits of that type of business enterprise.

In spite of the predominance of family farms, there is strong evidence of a trend toward concentration in
agricultural production. By 2007, a mere 187,816 of the 2.2 million farms in this country accounted for 63% of
sales of agricultural products (USDA, 2007 Census of Agriculture).

In 1935, the number of farms in
the United States peaked at 6.8
million as the population edged
over 127 million citizens. As the
number of farmers has declined,
the demand for agricultural
products has increased. This
increased demand has been met
(and exceeded) with the aid of
large-scale mechanization (the
use of large, productive pieces of
farm equipment), improved crop
varieties, commercial fertilizers,
and pesticides. The need for
human labor has also declined as
evidenced by the increase in
agricultural labor efficiency over
the past century — from 27.5
acres/worker in 1890 to 740
acres/worker in 1990 (lllinois
data; Hunt, 2001).

As the U.S. farm population has
dwindled, the average age of
farmers continues to rise. In
fact, about sixty percent of the

Principal farm operators and self-employed workers in nonagricultural
industries who were at least 65 years old, selected census years,
1969-2002

Principal farm operators are increasingly likely to be at least 65 years old
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Source: USDA, Economic Research Service, compiled from agricultural census data and
from Bureau of Labor Statistics data published in various January issues of Employment
and Eamings.

Source: USDA-Economic Research Service

farmers in this country are 55 years old or older (Bureau of Labor Statistics). The average age of a principal
operator of a farm has increased from 54 years old in 1997 to 57 years old in 2007. (USDA, 2007 Census of
Agriculture). The percentage of principle farm operators 65 years or older has increased almost 10 percent since
1969, as shown in the graphic to the right. The graying of the farm population has led to concerns about the
long-term health of family farms as an American institution.

So, back to the question of what is a farm. According to Ross Korves, Deputy Chief Economist for the American
Farm Bureau Federation, there are eight types of farms in the United States that can be grouped into two

categories:
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Small Family Farms (sales

less than $250,000) Percent of Farms and Sales by Typology, 2007
1. Retirement farms - Residential/Lifestyle
Small farms whose ) EFarms
operators report they Retirement Esales

are retired (excludes
limited-resource
farms operated by
retired farmers).

2. Residential/lifestyle
farms - Small farms
whose operators
report a major

Limited Resource

“T‘

'l

Farming Occupation/Lower Sales
Very Large Family

Farming Occupation/Higher Sales

occupation other than Nonfamily
farming (excludes

limited resource Large Family
farms).

3. Limited-resource farms 0% 10% 20%  30%  40% 50%  60%
- Any small farm with:
gross sales less than
$100,000, total farm
assets less than $150,000, and total operator household income less than $20,000.

4. Farming occupation/lower-sales farms - Small farms with sales less than $100,000 whose operators
report farming as their major occupation (excludes limited-resource farms whose operators report
farming as their major occupation).

5. Farming occupation/higher-sales farms - Small farms with sales between $100,000 and $249,000 whose
operators report farming as their major occupation.

Source: USDA-Economic Research Service

Other Farms

1. Large family farms — Farms with sales between $250,000 and $499,999.

2. Very large family farms — Farms with sales of $500,000 or more.

3. Non-family farms — Farms organized as non-family corporations or cooperatives, as well as farms
operated by hired managers.

Based on these definitions of farm types, the number of farms within each type is shown in the following table:

| Farm Type || Number of Farms || Percent of Farms |
[Non-Family Farms I 91,177 I 4.1 |
|Very Large Family Farms || 101,265 || 4.6 |
|Large Family Farms || 86,551 || 4.0 |
[Limited Resource I 308,837 I 14.0 |
|Farming Occupation/Higher Sales || 100,126 || 4.5 |
|Retirement || 456,093 || 20.7 |
|Farming Occupation/Lower Sales || 258,899 || 11.7 |
|ResidentiaI/Lifester || 801,844 || 36.4 |
TOTAL 2,204,792 100.0

Given the different types of farms described above, it is easy to see that there is a wide variation in what
constitutes a farm in the United States. Any criterion for declaring a farm small or large, viable or otherwise is
open to debate. When asked the question, "How large would a crop and livestock operation have to be to be
considered economically viable for the long term?" a group of Purdue University agricultural economists offered
the following response in 2002:

An economically viable crop/livestock operation in the Corn Belt would have between 2,000 and 3,000 acres of
row crops and between 500 and 600 sows.

Sources:
U.S. USDA. NASS. 2007 Census of Agriculture. N.p., 10 Dec. 2009. Web.

<http://www.agcensus.usda.gov/Publications/2007/Full_Report/usvl.pdf>.

U.S. USDA. NASS. 2007 Census of Agriculture Farm Numbers. N.p., n.d. Web.

<http://www.agcensus.usda.gov/Publications/2007/0Online_Highlights/Fact_Sheets/Farm_Numbers/farm_numbers.pdf>.
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U.S. USDA ERS. U.S. and State Farm Income and Wealth Statistics. N. P-, Feb 2013. Web.

EXIT Dlsclalmer

U.S. USDA. ERS. Structure and Finances of U.S. Farms: Family Farm Report, 2007 Edition / EIB-24. N.p., 2007.
Web. <http://www.ers.usda.gov/media/201435/eib24c_1_.pdf>.
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Economic Overview

U.S. agriculture is a complex system that simultaneously produces unprecedented bounty and
unparalleled social concerns. Can the unique institution of the American family farm survive the
economic realities of the 21st century? Can the United States continue to have the most abundant
and the safest food system in the world? These questions and the unfolding answers will have
impacts that will be felt for generations to come. What we know for certain is that:

* The U.S. farmer is the most productive in the history of the world.

* Food is more affordable in the United States than in any other developed country in the
world.

* There is a definite trend toward fewer farms producing an increasing share of agricultural
products in this country.

* In spite of many challenges, U.S. agriculture is uniquely positioned to provide for the food
and fiber needs of a growing world community.

Agricultural production in the United States is a business that requires very high capital
investments in land, facilities, and machines and most often produces undifferentiated products
(commodities) of generally low unit value. Thin profit margins have forced producers to seek
efficiencies in all aspects of production. There are efficiencies of scale that favor large producers
who can make the most effective use of large, expensive machines. In crops such as corn and
soybeans, and in poultry and animal production commercially viability is usually based on
producing "in volume."

= Revenues

* Production Expenses

* Expense Categories

= Production Inputs

#* Social and Economic Interactions and the Structure of U.S. Agriculture
* Economic Study Questions

* Printer Friendly Version
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Land Use Overview

The United States is blessed with more arable land than any other nation on earth. Still, only about
one-fifth of our land area (408 million acres (2007))(*2)is used for crop production. Grazing land
for livestock accounts for about one-fourth of the privately held land in the U.S. (613 million acres
(2007)(*2). In spite of a growing population and increased demand for agricultural products, the
land area under cultivation in this country has not increased. While advanced farming techniques,
including irrigation and genetic manipulation of crops, has permitted an expansion of crop
production in some areas of the country, there has been a decrease in other areas. In fact, some
3,000 acres of productive farmland are lost to development each day in this country. There was an
8% decline in the number of acres in farms over the last twenty years. In 1990, there were almost
987 million acres in farms in the U.S., that number was reduced to just under 943 million acres by
2000, and then reduced to 914 million acres in 2012 (*1).

Development pressure on farmland at the rural-urban interface is posing long-term challenges for
production agriculture and for the country as a whole. This is especially significant since about two-
thirds of the total value of U.S. agricultural production takes place in, or adjacent to, metropolitan
counties (NRCS). About 1/3 of all U.S. farms are actually within metropolitan areas, representing
18% of the total farmland in this country (1992 — 1997 NRCS Report) (*3).

Two significant trends occurring in the agricultural sector during the past century involved the
increased use of machines and government price supports. These factors combined to allow
operators to increase the size of their farms and gain efficiencies.

While small farms still account for the majority of farms, economies of scale are driving the trend
toward larger farm operations. The table below illustrates that the smallest farms, while high in
numbers, comprise a very small percentage of overall farm land. The table also shows that farms
in the highest economic sales class, are much smaller in number, yet those large farms use the
highest percentage of farm land.

Table 1. Farms and Land in Farms by Economic Sales Class - U.S. 2012
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Farms and Land in Farms by Economic Sales Class —
United States: 2012
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Sources:

1. US. USDA. National Agricultural Statistics Service. Farms, Land in Farms, and Livestock
Operations 2012 Summary. N.p., 19 Feb. 2013. Web.

<http://usda0l.library.cornell.edu/usda/current/FarmlLandln/FarmLandIn-02-19-2013.pdf>.

2. "Major Land Uses Overview." USDA, Economic Research Service, n.d. Web. 03 Apr. 2013.
<http://www.ers.usda.gov/data-products/major-land-uses.aspx#25962>.

3. "New Acres of Developed Land in Metropolitan Areas, 1992-1997." USDA, NRCS. Web. 13 Dec.

2000. <http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/home/?cid=nrcs143 013807>.
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Crop Production

Crop production is a complex business, requiring
many skills (such as biology, agronomy,
mechanics, and marketing) and covering a
variety of operations throughout the year. In
this module, the practice of crop production will
be described by discussing eight components in
the crop production cycle:

For each component, the operations and when
they need to be carried out, the machinery or
equipment farmers use, potential environmental
concerns related to that component, and best
management practices recommended to
minimize environmental problems will be
described.

|y s R b
Source: USDA - Natural Resources Conservation

Service
* Background

* Major Crops in the U.S.
= Crop Production Systems
* Crop Production Steps
+ Soil Preparation
+ Planting
* Nutrient Management
* Pest Management
* lrrigation
* Drainage
= Harvest
* Storage of Fuel and Chemicals
+ Agricultural Pesticide Use
+ Study Questions
* Glossary
+ References
* Printer Friendly Version
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Pork Production

Pork production is an important component of American agriculture and an important part of the
American diet and way of life. 74,789 farms had pig sales in 2007 with production concentrated in
the Corn Belt states and in North Carolina. (2007 USDA Census of Agriculture). In 2012 there were
60,200 hog and pig operations. (USDA Farms, Land in Farms, and Livestock Operations 2012
Summary).

Modern pork production is mostly done in enclosed buildings to protect animals from the weather,
from predators and from the spread of diseases. While larger operations enabled farmers to
significantly increase the efficiency of production using less labor, it resulted in environmental
challenges with larger amounts of manure concentrated in a small area.

This module will look at pork production as it has evolved over the past 300 years in the U.S., at
the economic value of pork to the U.S. and American agriculture and at typical production and
manure handling systems in use today.

* Background of Pork Production in U.S.
= Products from Pork

*+ Pork Production Phases
* Production Systems
+ Nutrition
*+ Common Manure Handling Systems
+ Potential Environmental Impacts
* Study Questions
* Glossary
+ References
* Printer Friendly Version
Does not include Glossary and References

Additional Information

Livestock and Poultry Environmental Stewardshi
project)

A national curriculum and supporting educational tools for livestock and poultry industry advisors to
help producers achieve environmentally sustainable production systems.

LPES) Curriculum (joint EPA/USDA

Concentrated Animal Feeding Operations (CAFO) Fact Sheets (joint EPA/USDA
project)

A collection of 24 publications that address questions that educators and producers are most likely
to have about the CAFO regulations and how they will affect livestock and poultry production
facilities.
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Poultry Production

Poultry production is an important and diverse component of American agriculture. Poultry products
including eggs, chicken and turkey meat are a healthy part of the diets of most Americans. In
2007, nearly 145,615 farms were producing poultry and poultry products (egg, broiler, and turkey;
NASS/USDA). While broiler chicken production is concentrated primarily in the southern and
southeastern U.S., turkey production occurs primarily in the Corn Belt and in North Carolina. Egg
production is distributed throughout the U.S.

Modern poultry production occurs primarily in enclosed buildings to protect the birds from weather,
predators, and the spread of diseases from wild birds. This has allowed farmers to greatly increase
production efficiency while significantly reducing the amount of labor required. As with pork
production, this has resulted in environmental challenges with production of larger volumes of
manure in much smaller areas.

This module will cover the modernization of poultry production over the past 60 years, different
phases of production and the production systems in which they occur.

* Background of Poultry Production in U.S.
* Products from Poultry
* Poultry Production Phases
* Production Systems
+ Nutrition
+ Common Manure Handling Systems
* Potential Environmental Impacts
* Study Questions
* Glossary
+ References
+ Printer Friendly Version
Does not include Glossary and References

Additional Information

Livestock and Poultry Environmental Stewardshi
project)

A national curriculum and supporting educational tools for livestock and poultry industry advisors to
help producers achieve environmentally sustainable production systems.

LPES) Curriculum (joint EPA/USDA

Concentrated Animal Feeding Operations (CAFO) Fact Sheets (joint EPA/USDA
project)

A collection of 24 publications that address questions that educators and producers are most likely
to have about the CAFO regulations and how they will affect livestock and poultry production
facilities.
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Dairy Production

Dairy production is an important part of American agriculture. Milk and other dairy products remain
a staple in the diets of most Americans. In 2000, there were about 90,000 dairy farms in the
United States. During the 1980s and 1990s, dairy production markedly shifted from the Midwest
and Great Lakes regions to the West.

Modern dairy production is diverse with systems ranging from cows housed indoors year-round to
cows maintained on pasture nearly year-round. Expansion to larger herd sizes has allowed
producers to increase the efficiency of production and capitalize on economies of scale, but it has
resulted in environmental challenges with larger numbers of cattle and more manure concentrated
in smaller areas.

This module will look at dairy production as it has evolved in the U.S., the array of dairy products
available, dairy production systems, milking systems, and typical manure handling systems in use
today.

* Background of Dairy Production in the U.S.
* Dairy Products

* Dairy Production Systems

+ Lifecycle Production Phases

* Feeding and Feed Storage

+ Milking Parlors

* Diseases

* Common Manure Handling Systems

* Potential Environmental Impacts

* Study Questions

* Glossary
* References

All photos are from M. Schutz, Purdue University unless otherwise noted.

+ Printer Friendly Version
Does not include Glossary and References

Additional Information

Livestock and Poultry Environmental Stewardship (LPES) Curriculum (joint EPA/USDA
project)

A national curriculum and supporting educational tools for livestock and poultry industry advisors to
help producers achieve environmentally sustainable production systems.

Concentrated Animal Feeding Operations (CAFQO) Fact Sheets (joint EPA/USDA
project)

A collection of 24 publications that address questions that educators and producers are most likely
to have about the CAFO regulations and how they will affect livestock and poultry production
facilities.
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Beef Production

Beef cattle production is a strong animal industry within the United States and throughout the
world. Since beef cattle can graze forages in the open range and pasturelands, they serve a unique
role in providing high quality protein for human consumption from byproducts and forage sources
that humans and non-ruminant animals do not consume. Considerable land in the U.S. and the
world that will not support intensive crop production, can often times sustain grasses and forages
that provide conservation of the land, and produce feeds that cattle can utilize. Beef cattle
production is dispersed throughout the U.S., but a significant amount of beef is produced on the
rangelands of the Western U.S. About 720,000 farms had beef cows in 2007 and almost 12 million
cattle on feed annually. (USDA, 2007 Census of Agriculture)

Beef cattle production ranges from the beef cow herds that typically graze on pastureland or graze
the remaining residue on the land after grain harvest to growing and finishing young cattle in
feedlots. The feedlot-housing systems used in beef cattle production typically varies by climate and
can range from open earthen lots with very little shelter to open shed and lot or an enclosed
confinement building. Manure handling and storage ranges from solid manure with bedding
included, and runoff water from open lots to liquid slurry and treatment lagoon systems. Due to the
increasing size of beef operations, the large volume of manure production, collection, storage and
application to the land has presented challenges.

This module will look at beef cattle production from a historical perspective, economic impact of the
beef industry in the U.S., typical production practices and manure management systems used
today.

* Background of Beef Production in U.S.
* Products from Beef

*+ Production Phases

+ Manure Management

* Potential Environmental Impacts
+ Study Questions

+ Glossary

+ References

+ Printer Friendly Version
Does not include Glossary and References

Additional Information

Livestock and Poultry Environmental Stewardship (LPES) Curriculum [EXIT Bisclaimer: (joint EPA/USDA
project)

A national curriculum and supporting educational tools for livestock and poultry industry advisors to
help producers achieve environmentally sustainable production systems.

Concentrated Animal Feeding Operations (CAFQ) Fact Sheets [EXIT Bisclaimer (joint EPA/USDA
project)

A collection of 24 publications that address questions that educators and producers are most likely
to have about the CAFO regulations and how they will affect livestock and poultry production
facilities.
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+ Dairy Herd Management

Pork

* The Pig Page - Australia

* National Pork Producers Council, Industry site on pork production
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Acid Rinse - Part of the equipment cleaning process for stainless steel and rubber parts, removes
fat, protein and minerals and also reduces bacteria.

Acre - The unit of measure most typically used to describe land area in the United States. An acre
is equivalent to 43,560 square feet and is about 9/10 the size of a football field.

Acre-Inch - A volume measurement typically associated with irrigation operations on cropland. An
acre-inch is equivalent to 27,154 gallons. When an inch of water is applied to cropland via
irrigation, each acre receives 27,154 gallons. (Alternatively, a measure of the volume of water
applied to the soil/growing crop using irrigation - approximately equivalent to 27,154 gallons.)

Acute - Used to describe disease where symptoms are readily evident. Treatment is generally
required.

Aerobic - Microorganisms that require free oxygen to biodegrade organic matter.

Agribusiness - An enterprise that derives a significant portion of its revenues from sales of
agricultural products or sales to agricultural producers.

Alley - A walking area for cattle within a barn such as a loafing alley, feeding alley or cross alley
(walkway) from a barn to the milking parlor.

Alley Scraper - A "V" shaped mechanical blade that is dragged over an alley by chain or cable to
pull manure to collection channel at the end of the alley (or possibly the center of the barn). The
blade then collapses and is drawn back to the opposite end of the alley.

All-in, All-out production - A production system whereby animals are moved into and out of
facilities in distinct groups. By preventing the commingling of groups, the hope is to reduce the
spread of disease. Facilities are normally cleaned and disinfected thoroughly between groups of
animals

Anaerobic - Microorganisms that biodegrade organic matter without free oxygen.

Anhydrous Ammonia - A fertilizer used to provide nitrogen for crop production. The product,
stored under high pressure as a liquid, changes state during application and is injected into soil as
a gas. It is popular due to the fact that it is composed of 82 percent nitrogen compared to other
nitrogen fertilizers such as urea that contain only 46% nitrogen and ammonium nitrate with 30-
33% nitrogen content.

Antibiotic - A metabolic product of one microorganism or a chemical that in low concentrations is
detrimental to activities of specific other microorganisms. Examples include penicillin, tetracycline,
and streptomycin. Not effective against viruses. A drug that kills microorganisms that cause
mastitis or other infectious disease.

Antibiotic Residues - The presence of traces of antibiotics or their derivatives in milk or meat.

Antibiotic Test Kit - Test kit for use on the farm to detect residues of antibiotics in milk before the
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milk is picked up for delivery to the plant.

Artificial Insemination (Al) - Placing semen into the female reproductive tract (usually the cervix
or uterus) by means other than natural service.

Automatic Detacher or Automatic Take-off - A device for sensing the end of milk flow in the
milking machine which shuts of the milking vacuum and releases the milking machine from the
cow's udder.

Average Daily Gain - Pounds of liveweight gained per day.

#Top of Page

Backgrounding - Growing program for feeder cattle from the time calves are weaned until they
are on a finishing ration in the feedlot. Backgrounding is the management process of feeding the
stocker animal.

Barn Cleaner - Usually a chain linked system of
paddles that moved manure from gutters, up a
chute, into a waiting manure spreader. Most
often seen in tie-stall or stanchion barns.

Barrow-A neutered male is a barrow and the adult male is a boar.

Bedded Pack - Open housing in a
barn that is commonly used in
conjunction with an outside feeding
area.

Bedding - Material used to absorb moisture and provide cushion. It is easily cleaned to provide a
clean, dry surface and reduce the incidence of mastitis. Possible bedding materials include: straw,
sawdust, wood chips, sand, ground limestone, separated manure solids, shredded newspaper, corn
stalks, bark, peanut hulls, sunflower hulls and rice hulls.

Beef - Meat from cattle (bovine species) other than calves. Meat from calves is called veal.

Biosecurity - Any of a broad range of practices enforced at a dairy farm to prevent transmittal of
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pathogens from other sources by feed, cattle, people, or other animals. System of procedures and
other means to reduce or eliminate exposure of poultry flocks to any type of infectious agent,
whether it be viral, bacterial, fungal, or parasitic in nature.

For more information on specifics of biosecurity systems, please visit the following links.

* Biosecurity for Poultry
oultry Facility Biosecurity (PDF) (5 pp, 96K)

Black-out House - Houses that do not allow any natural light into the building.

Blind Quarter - A quarter of an udder that does not secrete milk or one that has an obstruction in
the teat that prevents the removal of milk. A nonfunctional mammary gland.

Boar - A term for a male domestic swine suitable for breeding.
Boot - The time when the head is enclosed by the sheath of the uppermost leaf.
Bovine - Refers to a general family grouping of cattle.

Breed - Cattle of common origin and having characteristics that distinguish them from other groups
within the same species.

Breeder - A bird that is utilized to produce offspring.

Brisket Board - A raised part of the freestall platform about 6.5 feet in front of rear of the stall to
keep cows positioned properly while lying. Usually made of wood or plastic, but occasionally
concrete.

Broken Udder - Term used to describe an udder that is loosely attached or pendulous.

Broiler - Chicken, sometimes called fryers, reared primarily for meat production. Age to market
weight is typically 6 to 8 weeks (5 to 8 pounds), and are the epitome of efficient meat production.

Brooding - Early period of growth when supplemental heat must be provided, due to the birds
inability to generate enough body heat.

Bt Corn - Field corn that has received a gene transferred from a naturally-occurring soil bacterium
called Bacillus thuringiensis. The gene causes the corn plant to produce one of several insecticidal
compounds commonly called Bt toxins. The toxins affect the midgut of particular groups of insects
such as European corn borer that can be harmful to corn.

Bucket Milking System - A system in which the milk coming from the cow is drawn into a bucket
or pail and manually transferred to a collection area or the milk house.

Bull - A sexually mature, uncastrated bovine male.
Bullock - Young bull, typically less than 20 months of age.

Bulk Tank - A refrigerated, stainless steel vessel in which milk is cooled quickly to 2 to 4 C (35 - 39
F) and stored until collected by a bulk tank truck for shipping to the milk plant.

Bunk - A feed trough or feeding station for
cattle.
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Bunker - (Sometimes called Bunker Silo) A flat
rectangular structure with concrete floors and walls used
to ensile and store forages.

Bunker Silo

Bunker Silo

Bushel - A unit of dry volume typically used to quantify crop yields. One bushel is equivalent to 32
quarts or 2,150.42 cubic inches. A bushel is often used to represent the weight of a particular crop;
for example, one bushel of No. 2 yellow shelled corn at 15.5% moisture content weighs 56 Ib.

Byproduct - Product of considerably less value than the major product. For example, the hide and
offal are by-products while beef is the major product.

#Top of Page

Calf - A young male or female bovine under 1 year of age. Usually referred to as calves until
reaching sexual maturity.

Calve - Giving birth to a calf. Same as parturition.
Cake Manure - Surface manure on top of litter, typically only a few inches deep.

Cannula - A special tube designed for placing drugs into the udder through the teat end and streak
canal.

Cash Crop - An agricultural crop grown to provide revenue from an off-farm source.

Center Pivot - A type of irrigation system that consists of a wheel-driven frame that supports a
series of sprinkler nozzles. The frame rotates about a central point to distribute water over a large
circular area.
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Chalk Sticks - Used to mark treated, fresh, or special-needs cows.

Channel Erosion - Erosion in channels is mostly caused by downward scour due to flow shear
stress. Side wall sluffing can also occur during widening of the channel caused by large flows.

Cheese Curd - The clumps of casein and other milk components that are formed during the cheese
making process. These curds are then pressed into blocks or barrels for proper aging and curing of
the cheese.

Churning - The process of stirring and agitating cream in the process of making butter. Churning
causes the fat globules in cream to clump together and separate from the liquid.

Chronic - Used to describe recurring symptoms or disease.
Clinical - Symptoms are present, supportive therapy or treatment is necessary.

Colostrum - First milk following calving. High in fat, protein, and immunoglobulins that may be
directly absorbed by the newborn calf in its first 24 hours of life.

Commodity Storage - Usually a steel
framed shed that provides storage for
commodity feeds, such as cottonseed,
brewers grains, chopped hay, etc.

(Idaho State Depariment of Azriculiure)

00

Commodity Barn

Composting Pad - A concrete or hard packed surface that provides an area on which manure and
discarded feed may be composted with ready access to aerate the composting materials.

Concentrates - High energy or high protein feeds consisting primarily of the seed of the plant, but
with out stems and leaves.

Conformation - The body form or physical traits of an animal or parts of the animal in the case of
udder conformation.

Conservation Tillage - Any tillage and planting system that covers 30 percent or more of the soil
surface with crop residue, after planting, to reduce soil erosion by water. Where soil erosion by
wind is the primary concern, any system that maintains at least 1,000 pounds per acre of flat,
small grain residue equivalent on the surface throughout the critical wind erosion period.

Contagious - Disease that can be passed from one bird or animal to another through a number of
possible ways.

Conventional Tillage - Full width tillage that disturbs the entire soil surface and is performed prior
to and/or during planting. There is less than 15 percent residue cover after planting, or less than
500 pounds per acre of small grain residue equivalent throughout the critical wind erosion period.
Generally involves plowing or intensive (numerous) tillage trips. Weed control is accomplished with
crop protection products and/or row cultivation.

Cooling - Using ventilation to prevent birds or animals from becoming too hot.
Corn Belt - The area of the United States where corn is a principal cash crop, including lowa,

Indiana, most of lllinois, and parts of Kansas, Missouri, Nebraska, South Dakota, Minnesota, Ohio,
and Wisconsin.
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Cow - A mature female bovine. Usually referring to any dairy females that have born a calf. Some
may consider females having given birth only once as "first-calf heifers" until they have a second
calf.

Cow-Calf Operation - Management unit that maintains a breeding herd and produces weaned
calves.

Cow Trainer - A tin or wire structure supported a few inches above a cow to prevent her from
soiling the platform of her stall by administering a gentle electric shock if she arches her back to
urinate or defecate while too far forward in the stall.

Coverall - A brand name, but commonly
referring to any of a group of hoop type
barns with opaque or mylar fabric covers
over a tubular steel frame.

Crate - An elevated stall for a calf in an
indoor facility.

Crowd Gate - A motorized or manual gate at the end of the holding pen that may be moved
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forward to guide cows toward the entrance to the milking parlor.

Cull - To remove a cow from the herd. Culling reasons in clued voluntary culling of cows for low
milk production, or involuntary culling of cows for reasons of health or injury.

Cull Cow - A cow having been identified to be removed from the herd or having recently left.
Culture - In microbiology, a population of microorganisms in a growth medium or the act of
growing bacteria in media for identification. A pure culture contains only organisms that initially
arose from a single cell. Cultures are used in manufacturing cultured dairy products and most
cheeses.

#Top of Page

Dairy Cow - A bovine from which milk production is intended for human consumption, or is kept for

raising replacement dairy heifers.

Dairy Herd Improvement (DHI) - A specific testing plan which requires supervision and
compliance with all official DHI rules.

Dairy Herd Improvement Association (DHIA) - An organization with programs and objectives
intended to improve the production and profitability of dairy farming. Aids farmers in keeping milk
production and management records.

Dairy Herd Improvement Registry (DHIR) - A modification of the DHIA program to make milk
production records acceptable by the specific dairy breed associations.

DHI Records - Generic term used to refer to records computed by the Dairy Record Processing
Centers.

DHI Supervisor - An officially trained and DHIA-certified employee qualified to collect milk
samples and record milk weights on the farm for all official types of testing plans.

Dairy Steer - A neutered male of any of the dairy cattle breeds. The "dairy steers" are raised for
meat production and usually managed like beef cattle.

Dam - Mother or female parent in a pedigree, normally applies to cattle.

Denitrification - The biochemical reduction of nitrate or nitrite to gaseous nitrogen, either as
molecular nitrogen or as an oxide of nitrogen.

Depression - A low area in a field where surface drainage away from the area does not occur.
Direct Microscopic Somatic Cell Count (DMSCC) - Microscopic count of the actual number of
somatic cells in milk. This system is used to check and verify electronic cell count machines used in

DHI laboratories.

Dock - To remove a cow's tail. This practice may keep cows udders cleaner, but may also result in
cows being less content, especially in fly season.

Downer Cow - A cow unable to arise due to disease or injury.

Drawbar - A tractor component typically located at the rear and near the ground that permits
attachment of implements for pulling or towing.

Drawbar Work - Any operation performed by a tractor that requires force to be exerted by
wheels/tracks to propel an implement through or over the soil.

Drilled - Planted with a grain drill. Grain drills differ from row crop planters in that they do not
meter individual seeds, but drop small groups of seed in a process referred to as bulk metering.
Drills plant crops in closely spaced rows (typically seven to 10 inches on center) that will not be
mechanically cultivated.

Dry Cow - A cow that is not lactating or secreting milk after it has completed a lactation period
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following calving.

Dry Lot - An open lot that may be covered with concrete, but that has no vegetative cover.
Generally used as exercise areas in most of US, but may be used as primary cow housing in the
more arid climates.

#Top of Page

Edema - The presence of abnormally large amounts of fluid in the intercellular tissue spaces of the
body, as in a swelling of mammary glands commonly accompanying the initiation of the birthing

process in many farm animals.

Electronic Feeders - Stations in which cows are fed specified amounts of feed by a computer that
recognizes their unique electronic identification transponders.

Ensiling - The process of creating silage via anaerobic fermentation.
Environmental - Derived from the animal's environment, bedding, housing, etc.

Environmental Control - Temperature and humidity control in poultry and animal production
barns.

Equipment Sanitization - The removal of microorganisms and fat, protein, and mineral residues
in milking equipment through use of water, heat, and chemicals.

Estrous - See Heat

Eutrophication - The process by which lakes and streams are enriched by nutrients (usually
phosphorus and nitrogen) which leads to excessive plant growth.

Extra-Label Drug Use - An antibiotic or other chemical used on the advice of a veterinarian in a
dosage, route of administration, for a different disease or in some other manner not included on
the approved printed package label.
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Fallow - Plowed, but left unseeded.
Farrowing - The period from birth to weaning.

Farrow to Finish Operation - A production system that contains all production phases, from
breeding to gestation to farrowing to nursery to grow-finishing to market.

Fed Cattle - Steers and heifers that have been fed concentrates, usually for 90-120 days in a
feedlot.

Federal, Food, Drug, and Cosmetic Act (FFDCA) - It specifies the levels of pesticides,
chemicals, and naturally occurring poisonous substances in food products. It also regulates the
safety of cosmetic products. (Federal Regulations of Chemicals in the Environment)

Federal Insecticide, Fungicide, and Rodenticide Act - The objective of FIFRA is to provide
federal control of pesticide distribution, sale, and use. All pesticides used in the United States must
be registered (licensed) by EPA. Registration assures that pesticides will be properly labeled and
that, if used in accordance with specifications, they will not cause unreasonable harm to the
environment. Use of each registered pesticide must be consistent with use directions contained on

the label or labeling. (More information from EPA's Agriculture Web site)

Feeder

1. Cattle that need further feeding prior to slaughter.
2. Producer who feeds cattle.

Feeder Pig Operation - Breeder sells pigs out of the nursery phase to a finishing operation to
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grow them out to market weight.

Feedlot - Enterprise in which cattle are fed grain and other concentrates for usually 90-120 days.
Feedlots range in size from less than 100-head capacity to many thousands.

Feed Grain - Any of a number of grains used for livestock or poultry feed. Corn and sorghum are
feed grains.

Fibrosis (fibrotic) - Of a condition marked by the presence of interstitial fibrous tissue, especially
in the mammary gland resulting from mastitis.

Finished Cattle - Fed cattle whose time in the feedlot is completed and are now ready for
slaughter.

Finisher Pig - Production phase between the nursery and market.

Finishing Operation - The operation purchases feeder pigs from a feeder pig operation and feeds
them to market weight at 240 to 260 Ibs. Historically, producers purchased feeder pigs at auctions,
but because of disease transmission concerns, most operations now bypass auctions and buy all of
their animals from the same supplier.

Flat Barn - An area for milking cattle where the person milking is on the same level as the cow.
May be used with a pipeline or bucket milking system. Generally the same area is used for cow
housing.

Flowering - This is the stage when the crop starts flowering. In corn, tassel emergence and pollen
shedding takes place at this stage. Two to three days after pollen shedding, silk emergence takes
place. At this stage, typically occurs 51-56 days after planting the corn seed, pollination between
silks (female) and tassels (male) takes place.

Flush System - A manure removal system in which an area is cleaned by high volumes of fresh
water, or gray water that is recycled from a manure pit or lagoon.

Food and Drug Administration (FDA) - An agency of the U.S. Government responsible for the
safety of the human food supply.

Footbath - A long shallow tub or depression in the concrete where cows walk through a mild
solution (usually including copper sulfate or formalin) to promote foot health. Usually located along
an alley where cows return from the milking parlor.

Forage - Feedstuffs composed primarily of the whole plant, including stems and leaves that are
utilized by cattle.

Forage Crop - Annual or perennial crops grown primarily to provide feed for livestock. During
harvesting operations, most of the aboveground portion of the plant is removed from the field and
processed for later feeding.

Forestripping - Expressing streams of milk from the teat prior to machine milking to determine
visual quality and to stimulate "milk letdown."

Forequarters - The two front quarters of a cow. Also called the fore udder.

Freestalls - Resting cubicles or
"beds" in which dairy cows are free
to enter and leave, as opposed to
being confined in stanchions or
pens.
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Drive-through Freestall Barn
Source: Stacy Nichols, Land O'Lakes

Fresh Cow - A cow that has recently given birth to a calf.

Fresh Milk - Dairy products having original qualities unimpaired and those recently produced or
processed.
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Garget - A common term for an inflammation of the udder of the cow or the resulting abnormal

milk. More accurately referred to as mastitis.

Genetically-Modified Organism (GMO) - A term that refers to plants that have had genes
implanted to improve their performance by making them resistant to certain pesticides, diseases,
or insects.

Germicidal - A substance that has the ability to kill germs.

Gestation - The period in a female’s life from conception to birth.

Gilt -In swine, a female is called a gilt until she has borne a litter, after which she is called a sow.
Gray Water - Water that is considered waste and not to be used for cleaning milking systems.
Usually including recycled water from a lagoon or milk house waste. Even water only used to cool

milk in a plate cooler is considered gray water, though it is often fed to cows to reduce total usage.

Grazing - Any vegetated land that is grazed or that has the potential to be grazed by animals.
(More information from the Forage Information System)

Greenhouse Barn - Commonly referring to
any of a group of hoop type barns with
translucent or plastic covers over a tubular
steel frame.
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Ground Water - The water under the surface of the earth that is found within the pore spaces and
cracks between the particles of soil, sand, gravel and bedrock.

Grooved Concrete - Floor surfaces with grooved patterns cut or depressed into concrete to provide
better traction for cattle.

Grow-Finish - The last phase of production before the animals go to market.

Gully Erosion - They are formed when channel development has progressed to the point where the
gully is too wide and too deep to be tilled across. These channels carry large amounts of water
after rains and deposit eroded material at the foot of the gully. They disfigure landscape and make
land unfit for growing crops.

Gutter - A shallow to deep channel located behind cows in tiestall barns capture manure and urine.

#Top of Page
Handlers - Processors or dealers of milk who commonly purchase raw milk and sell pasteurized

milk and milk products.

Hand Mating - An individual female that is ready to be bred is exposed to an individual boar in a
small pen for a few minutes, under the supervision of the producer.

Hand Milking - The manual milking of an
animal as opposed to the use of mechanical
milking devices.

Source: Genex, CRI

Harvestore Silo - A brand of oxygen limiting (air tight) upright silos with bottom unloading.

Hay - Dried feed consisting of the entire plant that can be used a feed for ruminant animals. Alfalfa,
clover, grass, and oat hay are used in dairy rations.

Heading - The stage in which the head pushes its way through the flag leaf collar.

Headlocks - Self-locking stanchions along a feed alley in which cows voluntarily enter the head slot
when going to eat. All cows may be held until herd health work is completed, and then all cows
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may be simultaneously released. Headlocks may be adjusted to remain open, allowing cows to
come an go at will, when restraining the cows is not necessary.

Heat - Refers to the estrous period for a female of breeding age. In swine, the first estrous
normally occurs 3 to 5 days after the pigs are weaned.

Heifer - A bovine female less than three years of age who has not borne a calf. Young cows with
their first calves are often called first-calf heifers.

Herd - A group of animals (especially cattle), collectively considered as a unit.

Herringbone Parlor - A milking parlor in which
cows stand side-by-side, angled towards the pit.
This allows milking from the side of the udder.

Herringbone Parlor
Source: Midwest Plan Service
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Figure 5-3. Double-8 herringlane parlar,
Herringbone Parlor
Source: Midwest Plan Service

Hide - Skins from cattle.
Hog - Generic term, usually applied to growing swine.
Holding Pen - An area in which cows congregate prior to entering a milking parlor to be milked.

Hoop Structure - A low cost, uninsulated and naturally ventilated building used for older swine.
The floor is mostly earthen and typically bedded with straw.

Hot Quarter - A quarter of the udder that is infected and may actually feel hard or hot to the touch
due to elevated temperatures.

Hutch - An individual housing unit for young calves. Often made of white fiberglass or polyvinyl.

#Top of Page

Immunity - The power an animal has to resist and/or overcome an infection to which most of its
species are susceptible. Active immunity is due to the presence of antibodies formed by an animal
in response to previous exposure to the disease or through live or modified-live vaccines. Passive

immunity is produced by giving the animal preformed or synthetic antibodies as with killed
vaccines.

Inflammation - Swelling caused by the accumulation of lymph and blood cells at the site of
infection or injury.

Inorganic - Not capable of sustaining life. Often refers to dirt or soil.
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Integration - Bringing together of two or more segments of beef productions and processing under
one centrally organized unit.

Intramuscular - Injections given in the muscle.

IPM - An integrated approach to controlling plant pests using careful monitoring of pests and
weeds. It may include use of natural predators, chemical agents and crop rotations.

Source: Pennsylvania Farm Bureau Glossary of Terms
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Lactate - To secrete or produce milk.

Lagoon - Earthen storage structure with sufficient dilution water added to allow microorganisms to
biodegrade and treat organic matter.

Leach - The downward transport of dissolved or suspended minerals, fertilizers, pesticides and
other substances by water percolating through the soil.

Leg Bands - Cloth or plastic strips of a bright color used for marking treated cows, fresh cows, or
cows needing special handling.

Legume - Any of thousands of plant species that have seed pods that split along both sides when
ripe. Some of the more common legumes used for human consumption are beans, lentils, peanuts,
peas, and soybeans. Others, such as clover and alfalfa, are used as animal feed. Legumes have a
unique ability to obtain much or all of their nitrogen requirements from symbiotic nitrogen fixation.

Letdown - The process in a cow where physical stimulation causes a release of oxytocin and the
contraction of smooth muscles surrounding milk alveoli resulting in fluid pressure within the udder
and milk flow.

Limit Feeding - Feeding strategy in which pigs are fed a specific amount of food in a specific time
period Vs free access to feed. Limit feeding is common in Europe, but normally only used for
gestation animals in the U.S.

Liner - A flexible sleeve in the milking teat cup or rigid-walled liner holder. Responsible for
massaging the teat end and intermittently cutting vacuum at the teat end during milking. Also
called an inflation.

Liner Slips or Squawks - Slippage of the liner and teat cup during milking. Caused by a sharp
change of milking vacuum within the unit or cluster by drawing in air alongside the teat. Generally
creates a "squawking" sound.

Liquid Egg - Contents of egg (white, yolk, or both) that have been removed and shipped as a
product in bulk.

Litter - The pigs that are born at one time to one sow - normally 8-12 pigs.

Litter - Substance applied to dirt or concrete flooring systems that is absorbent in nature,
including: wood shavings, rice hulls, chopped straw, sand, sawdust, oat hulls, and several other
materials.

Loose Housing - Facilities that allow cattle access to a large, open bedded area for resting (also
known as free housing). Loose housing should provide at least 200 square feet per animal for

feeding and resting (freestall housing uses only 90 square feet per animal).
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Karst - Areas with shallow ground water, caverns, and sinkholes.

{#Top of Page
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Marketing - Increasing awareness of a product by advertising.
Market Weight (Pork) - 240 to 260 Ibs.
Mastitis - An inflammation of the mammary gland (or glands), usually caused by bacteria.

Maternity Barn - A special needs facility where cows can be closely monitored during the period
immediately before and after they give birth.

Mating - Breeding a sow or gilt after the onset of estrus and before ovulation, may include at least
two services by different boars to ensure successful mating.

Mattress - Bedding material
compacted to 3 to 4 inches and
sandwiched in a heavyweight
polypropolene or other fabric. Possible
fillers include: long or chopped straw,
poor quality hay, sawdust, shavings,
rice hulls and, most commonly,
shredded rubber.

¢Idaho State Depa

Meat - Tissue of the animal body that are used for food.
Mechanical Ventilation - The use of fans, either electric or pneumatic, to ventilate houses.

Milk Handlers - Processors or dealers of milk who commonly purchase raw milk and sell
pasteurized milk and milk products.

Milk House - The area near a milking parlor where the bulk milk tank, cleaning units, and
equipment are located.

Milk House Waste - Water having been used in cleaning the milking equipment and washing the
parlor.

Milking Pit - A sunken area that houses both the milker and some milking equipment during
milking. This places the milker at shoulder level with udders and reduces physical demands.

Molting - The process of shedding and then regrowing feathers in laying hens. It corresponds with
a period of no egg laying.

Mulch Tillage - Full-width tillage involving one or more tillage trips which disturbs all of the soil
surface and is done prior to and/or during planting. Tillage tools such as chisels, field cultivators,

disks, sweeps or blades are used. Weed control is accomplished with crop protection products
and/or cultivation.

Source: Conservation Technology Information Center (CTIC)
Mutualism - A symbiotic relationship in which both partners benefit.

Mycoplasma - An organism capable of causing mastitis.

{#Top of Page

Natural Ventilation - Air circulation is provided by opening barn doors or windows and allowing
the wind to draw through the barn.
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Nitrification - The biochemical oxidation of ammonium to nitrate, predominantly by autotrophic
bacteria.

Non-Point Source Management Program - Under the Non-point Source Management Program,
states can receive funding to control non-point sources of pollution to protect surface and ground
water, including programs to control pesticide contamination of the ground and surface water.

Non-Productive Sow Days - Days a sow is neither lactating or gestating.

Non-Return Dip Cup - A dip cup that does not allow the liquid to reenter and potentially
contaminate the storage container.

No-Tillage - Crop production system in which the soil is left undisturbed from harvest to planting.
At the time of planting, a narrow strip up to 1/3 as wide as the space between planted rows (strips
may involve only residue disturbance or may include soil disturbance) is engaged by a specially
equipped planter. Planting or drilling is accomplished using disc openers, coulter(s), row cleaners,
in-row chisels, or roto-tillers. Weed control is accomplished primarily with crop protection products.
Other common terms used to describe No-till include direct seeding, slot planting, zero-till, row-till,
and slot-till.

Nursery - The growth phase immediately after weaning until pigs enter the grow-finish building.
Many larger operations are eliminating the nursery phase and placing newly weaned pigs in a
growing building where they stay till marketed.
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Open Barns/Tromp Sheds/Loose Housing) - Open spaced shelter in which cattle are free to

move about or rest wherever they might prefer, usually on a pack of bedding and manure. Organic
- A substance that contains carbon and capable of sustaining life.

Organic Material - Substances containing plant or animal substance. In the context of milking
equipment this usually refers to manure.

Over the Counter Drugs - Medications available without prescription.

Oxytocin - A naturally secreted hormone that is important in milk letdown and the contraction of
the smooth uterine muscles during the birthing process.

{#Top of Page

Paddocks - Subdivision of a pasture designed to provide short-duration grazing followed by an
appropriate (related to species, soil type and weather conditions) rest period for re-growth and
stand maintenance.

Paint Sticks - Contain liquid or chalky paint used for marking treated cows.

Parakeratosis - Any abnormality of the horny layer of the outer skin which prevents the formation
of keratin.

Parallel Parlor- A raised milking area or platform
where the cow stands perpendicular to the operator
and milking units are attached between the rear legs.
This may also be referred to as a side-by-side.

http://www.epa.gov/agriculture/ag101/glossary.html[ 7/9/2015 12:24:42 PM]



Glossary | Ag 101 | Agriculture | US EPA

Parallel Parlors
Source: Midwest Plan Service

Parallel Parlors
Source: Midwest Plan Service

Parlor - The specialized area on the dairy farm where milking is performed. Parlors come in many
types:

s+ Flat Barn,

Walk-through,
* Herringbone,
Parallel,

* Swing and
Rotary.

Pasture (or Pastureland) - Land used primarily for the production of domesticated forage plants
for livestock (in contrast to rangeland, where vegetation is naturally-occurring and is dominated by
grasses and perhaps shrubs).

Pathogen - Any microorganism that produces disease (bacteria, viruses, yeasts, molds and
parasites).

Peak Egg Production - The point in a hen's laying cycle where she will lay the highest percentage
of eggs.

Pendulous Udder - A loosely attached udder.
Pen - Most swine are grouped together in pens, whether kept in a shelter or in a fenced open lot.
The number of animals penned together may be less than 10 to several hundred, but is normally

between 15 and 30.

Pen Mating - Boar is placed in a pen with group of sows to allow for breeding.
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Pesticide - A general name for agricultural chemicals that include:

+ Herbicide - for the control of weeds and other plants

* Insecticide - for the control of insects

* Fungicide - for the control of fungi

#* Nematocide - for the control of parasitic worms

* Rodenticide - for the control of rodents
Pesticide Handlers - Refers to individuals who mix, load, apply, or otherwise handle pesticides.
Pig - Term usually applied to young, immature swine.
Piglet - The offspring of a male boar and a female sow are called piglets, or just pigs.
Pipeline - A stainless steel or glass pipe used for transporting milk.

Pit - A contained unit usually with concrete walls in which liquid or semi-liquid manure is stored.

Plate Cooler - A heat exchanger in which water at ground temperature or chilled water is used to
cool milk prior to its movement to the bulk milk tank.

Point Source Contamination - The Clean Water Act's National Pollutant Discharge Elimination
System (NPDES) program controls direct discharges into navigable waters. Direct discharges or
"point source" discharges are from sources such as pipes and sewers.

Postemergence - Refers to the timing of pest control operations. Postemergence operations are
accomplished during the period subsequent to the emergence of a crop from the soil and must be
completed prior to point at which crop growth stage prohibits in-field travel (unless alternative
application means — aerial or irrigation-based — are used).

Post-Milking Teat Dip - A product applied after milking to protect the teat from contagious
pathogens that may have come into contact with the teat during the milking process.

Poult - A baby turkey.

Power Takeoff (PTO) - A splined shaft that extends from a tractor drive train and is designed to
couple with the splined drive shaft of an implement. The connection permits mechanical power to
be transmitted from tractor to implement.

Preemergence - Refers to the timing of pest control operations. Preemergence operations are
accomplished during the period subsequent to the planting of a crop and prior to the emergence of

that crop from the soil.

Pre-Milking Teat Dip - A product applied in preparation for milking to clean the teat and reduce
the spread of disease and maintain healthy teats.

Preplant - Refers to the timing of pest control operations. Preplant operations are accomplished
during the period subsequent to the harvest of one season’s crop and prior to the planting of the
next season’s crop.

Prescription Drugs - Drugs that the FDA has determined must be used only under the direction
and supervision of a licensed veterinarian.

Primary Tillage - The mechanical manipulation of soil that displaces and shatters soil to reduce
soil strength and to bury or mix plant materials and crop chemicals in the tillage layer. Tends to
leave a rough soil surface that is smoothed by secondary tillage.

Puberty - Time of first estrus in sows, usually occurring at 6 mo. of age.

Pullet - A laying hen before it lays its first egg.

#Top of Page

Rapid Exit - Panels or rails that raise to release all cows on one side of the milking parlor at once.
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Ration - Feed fed to an animal during a 24-hour period.
Replacement Heifers - Often ones being raised to replace the cows currently in the herd.

Return Alley - The alley through which cows must pass when moving from the milking parlor back
to the cow housing area after milking.

Ridge Tillage - The soil is left undisturbed from harvest to planting except for strips up to 1/3 of
the row width. Planting is completed on the ridge and usually involves the removal of the top of the
ridge. Planting is completed with sweeps, disk openers, coulters, or row cleaners. Residue is left on
the surface between ridges. Weed control is accomplished with crop protection products (frequently
banded) and/or cultivation. Ridges are rebuilt during row cultivation.

Source: Conservation Technology Information Center (CTIC)

Rill Erosion - The removal of soil by concentrated water running through little streamlets, or
headcuts. Detachment in a rill occurs if the sediment in the flow is below the amount the load can
transport and if the flow exceeds the soil's resistance to detachment. As detachment continues or
flow increases, rills will become wider and deeper.

Ring Feeder - A steel hoop with individual head gates that may be placed over a large round bale
of hay when feeding it.

Robotic Parlor - A completely automated system for milking cows that requires limited human
contact.

Rotary Parlor - A raised, round rotating
platform or carousel on which cows ride
while being milked.

Rotary Parlor

Roughage - Feed that is high in fiber, low in digestible nutrients, and low in energy (e.g., hay,
straw, silage, and pasture).

Row Crop - Agricultural crop planted, usually with mechanical planting devices, in individual rows
that are spaced to permit machine traffic during the early parts of the growing season

Ruminant - Mammal whose stomach has four parts-rumen, reticulum, omasum, and abomasum.
These animals chew their cud or regurgitate partially digested food for further breakdown in the
mouth. Ruminant animals include cattle, sheep, goats, deer and camels.

#Top of Page

Safe Drinking Water Act - The objective of the Safe Drinking Water Act is to protect public health
by establishing safe limits (based on the quality of water at the tap) for contaminants that may
have an adverse effect on human health, and to prevent contamination of surface and ground
sources of drinking water.

Sand Separator - A mechanical device or series of course ways used to settle sand from sand-
laden manure.
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Scrape-and-Haul - Manure handling system in which manure is scrape manually or with a
skidloader, placed in a solid manure spreader and directly applied to appropriate crop land.

Secondary Tillage - The mechanical manipulation of soil that follows primary tillage. Performed at
shallower depths than primary tillage, secondary tillage can provide additional soil pulverization,
crop chemical mixing, soil surface leveling, and firming, and weed control. In conventional tillage
systems, the final secondary tillage pass is used to prepare a seedbed.

Seeded - Generic term for introducing seed into the soil-air-water matrix, typically via a
mechanized process that will maximize the likelihood of subsequent seed germination and plant
growth.

Segregated Early Weaning - Removal of pigs from mother at 10 - 14 days of age in order to
reduce transmission of disease from the mother to her offspring. The milk produced immediately
after birth helps to protect the pigs from disease, but this protection decrease over time.

Self-Propelled - A term that is typically applied to farm machines with integral power units that
are capable of moving about as well as performing some other simultaneous operation such as
harvesting or spraying a crop.

Sensitivity Tests - Tests used to determine the most effective method of treatment of disease by
testing the resistance of the microorganism to classes of antibiotics.

Separator -

1. Formerly a centrifuge device used to remove the fat from milk on the farm, but now used
primarily at processing plants.

2. A device used to separate manure into solids and effluent and accomplish by trickling
manure over a sloped screen or mechanically forcing through a screen.

Service - Breeding, the deposition of boar semen into the female. Breeding may be by done
naturally by a boar or artificially by the manager, using semen obtained from a local boar or
purchased from a supplier. Producers often use artificial insemination as a way to bring new
genetics into their herd, without the biosecurity concerns involved with bringing new animals onto
their farm.

Settling Pond - A manure pit where the flow rate of liquid manure is slowed to allow suspended
materials to collect at the bottom where they can later be removed.

Shoat - A young pig, just after weaning.

Sidedress - When a readily available form of nitrogen, normally urea, is injected beside the
growing row of plants, usually corn.

Silage - A feed prepared by chopping green forage (e.g. grass, legumes, field corn) and placing the
material in a structure or container designed to exclude air. The material then undergoes
fermentation, retarding spoilage. Silage has a water content of between 60 and 80%.

Silage Bags - Large plastic tubes in which forages are fermented. Plastic is removed and discarded
as the ensiled feed is fed.

Silo - A storage facility for silage. Usually referring to upright concrete or fiberglass silos.
Silking - It is considered the first reproductive stage

Sinkhole - A surface depression caused by a collapse of soil or overlying formation above fractured
or cavernous bedrock.

Sire - Father or male parent in a pedigree.
Slotted Floor - A concrete floor design in which slats are positioned in the floor so that animal

traffic can work manure through the narrow openings (slots) between the slats and into a collection
pit located beneath the floor of the barn.
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Soil Test - A soil test indicates the availability of nutrients present in the soil and the availability of
those nutrients to crops grown there.

Somatic cell count (SCC) - The number of white blood cells per milliliter of milk or measurement
of the number of somatic cells present in a sample of milk. A high concentration of more than
500,000 somatic cells per milliliter of milk indicates abnormal condition in the udder. This serves as
an indicator of mastitis infection when elevated above 200,000.

Somatic Cell Score - A logarithmic representation of the SCC, often referred to as linear scores
because they are linearly related to milk production loss.

Somatic Cells - The combination of the leukocytes (white blood cells) from blood and the epithelial
cells from the secretory tissue of the udder which indicate the presence of infection or injury in the
animal.

Sow - In swine, the term sow refers to a female after she has borne a litter.

Sown - Planted using a broadcast seeding machine that distributes seed upon the soil surface. The
seed may then be incorporated into the soil to ensure adequate seed-soil contact for germination.

Sphincter - A ring-shaped muscle that allows an opening to close tightly, such as the sphincter
muscle in the lower end of a cow's teat.

Stall - A cow housing cubicle.

Stanchion - A device with two rails that was closed around a cows neck after she entered a stall
and to keep her restrained in the stall.

Standing Heat - A sow or gilt will assume a rigid stance and maintain it during servicing if she is
ready to be bred.

Steer - Bovine male castrated prior to puberty.

Step-Up Parlor - Cows step onto raised platforms for milking. The milking units are attached from
the side.

Sterile - Clean, free of any living organisms. Also means unable to reproduce.

Streak canal - Small canal located in the end of each teat, through which the milk passes
immediately prior to expulsion. Also called the teat meatus.

Strip Cup - A small cup or device to collect forestrippings and which makes abnormal milk easier to
observe.

Strip Tillage - The process in which only a narrow strip of land needed for the crop row is tilled.

Stocker - Weaned cattle that are fed high-roughage diets (including grazing) before going into the
feedlot.

Subclinical - A disease condition without symptoms but often resulting in decreased production or
impaired milk quality.

Subcutaneous - Under the skin.

Subway - An area beneath the milking pit that houses milk meters, pipelines, vacuum lines and
transfer tanks to reduce noise and improve the milker's ability to move around in the pit.

Superhutches - Calf housing structures, often open on one side, designed for a small number of
calves when first grouped immediately after weaning.

Supplemental Heat - Furnace or radiant heat provided to maintain a comfortable temperature for
the animals

Swing Parlor - Parlor characterized by having the milking units positioned in the middle of the
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parlor for use by cows on both sides.

Symbiotic Nitrogen Fixation - Symbiotic nitrogen fixation occurs in plants that harbor nitrogen-
fixing bacteria within their tissues. The best-studied example is the association between legumes
and bacteria in the genus Rhizobium. Each of these is able to survive independently (soil nitrates
much then be available to the legume), but life together is clearly beneficial to both. Only together
can nitrogen fixation take place. A symbiotic relationship in which both partners benefit is called
mutualism.

{#Top of Page

Tail Bands - Used for marking treated cows. Rubber bands are sometimes used to dock cow's tails.
Tandem Parlor - Parlor design where cows line up head to tail in individually opening stalls.
Tasseling - A condition when the tassel-like male flowers emerge.

Teat - The appendage on the udder through which milk from the udder flows.

Teat Dip - Pre and Post-milking - Substance that kills bacteria and helps to seal the teat end to
prevent entry of bacteria into the udder between milkings. May contain emollients to improve teat

end condition for use in cold, winter conditions.

Teat Sealant - A product that forms a mechanical barrier on the teat end to protect the teat.
Generally used at dry-off after antibiotic infusion.

10 Point Milk and Dairy Beef Residue Prevention Protocol - Designed by veterinarians and
milk producer organizations to avoid contamination of milk with antibiotics. It identifies the 10
points in milk production where milk is at greatest risk for antibiotic contamination of milk.

Throughput - The number of cows that can be milked in a parlor in a given period of time.

Tie Stall Parlor - Facility is frequently used for both housing and milking. Cows are tied and milked
with the cow and operator on the same level.

Tillage - The mechanical manipulation of soil performed to nurture crops. Tillage can be performed
to accomplish a number of tasks including: seedbed preparation, weed control, and crop chemical
incorporation.

Total Mixed Ration (TMR) - Ration formulated to meet requirements of the cow in which all of the
ingredients are blended together in a mixer.

Toxic - Harmful.
Transgenic Crop - Contains a gene or genes which have been artificially inserted instead of the
plant acquiring the gene(s) through pollination. The inserted gene(s) may come from an unrelated

plant or from a completely different species.

Transition Cow - The time in a cow's life from 2 months before, to 1 month after, her expected
calving date.

Transition Housing - Barns designed especially for transition cows, often including a maternity
area.

Tunnel Ventilation - Placement of large fans at end of building to draw air from one end to the
other.
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Udder - The encased group of mammary glands provided with teats or nipples as in a cow, ewe,
mare or sow. Also referred to as a bag.

Urea - A form of nitrogen that converts readily to ammonium.
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Value-Added Products - A general term that refers to agricultural products that have increased in

value due to processing. Examples include corn oil and soybean meal.

Veal - A calf (usually male) that is raised on milk and is intended to be used for meat at a young
age. Veal meat is served at many restaurants and is very popular in cultural cuisine.

Ventilation - The circulation of air through a building in order to expel noxious air and admit clean,
fresh air.

{#Top of Page

Walk Through Parlor - Upon completion of milking, cows walk through the front of the stall to
exit.

Weaning - The process of removing the pigs from the sow and moving them to the nursery.

Wild boar - These wild hogs are still found in parts of the United States. Pigs used in modern pork
production are thought to be descendants of the European wild boar. Wild boars are considered to
be descendants of European wild boars introduced into the U.S. for sport hunting, or the hybrid
offspring of escaped domestic hogs.

Withdrawal Time - Time required after the last drug treatment to lower drug residues to
acceptable levels. These times are established using healthy animals according to label directions.
An amount of time required following use of a medication in an animal before milk or meat can be
entered into the human food supply. Ensures residues are maintained at levels approved by the

USDA.
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Yeast - An organism that can grow and develop in the udder, causing mastitis.
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Agriculture Home

Gross farm income includes cash receipts from the sale of farm products, government payments arising
Home from farm program participation, the value of fuel, feed, fertilizer, see and other inputs consumed on the
farm, and the rental value of farmland and dwellings. Farmers often are able to enhance their income by
using futures and/or production contracts to achieve a higher selling price than would be available if a
Economics crop was sold at the time it was harvested. Often, production contracts require the seller (the farmer) to
achieve certain levels of quality and/or quantity in order to qualify for a premium selling price. Many
farms participate in U.S. government farm programs in which income support payments are made to
Crop Production farmers who raise program commodity crops and participate in applicable conservation plans to reduce
soil erosion and adhere to wetland protection requirements currently in law.

Demographics

Land Use Overview

Pork Production

Poultry Production The following table provides an estimate of the per-acre value of major crops grown in the United States
Dairv Producti in the year 2012. Crop yields vary widely across the country and overall production has an impact on
El17 AT L) market prices.

Beef Production
Table 1. Typical value of major agricultural crops grown in the United States in 2012.

References
Glossary Crop Typical Yield Typical Farm Price Crop Value
Credits/Disclaimer (-7 acre) /) ($/acre)
PN [cotton I 866 Ib. I 0.731/pound I 633.05 |
National Agriculture [Rice I 7,449 Ib. I 14.90/hundredweight I 110.99 |
Roli IR |[Corn (grain) | 123.4 bu. | 7.20/bu. | 888.48 |
(Ag Center) |Soybeans I 39.6 bu. I 14.30/bu. I 566.28 |
|Sorghum (grain) I 2,788.8 Ib. I 12.80/hundredweight I 35.70 |
IWheat I 46.3 bu. I 7.90/bu. I 365.77 |

Agricultural commodity prices have not kept pace with rising prices in other segments of the economy,
which has decimated the number of small farms. Even though the per-acre value of most major crops is
low, the volume and value of crop production in the United States is staggering. The 2007 Census of
Agriculture found that U.S. farms sold $297 billion in agricultural products. This was a 48 percent change
from 2002 where the U.S. farm receipts totaled $201 billion (Statistical Abstract of the United States:
2012; Section 17: Agriculture). Of the 2007 total, approximately 3% ($8 billion) comes to the farm in
the form of government payments. The U.S. exports about ¥4 of the total U.S. farm receipts, (Frequently
Asked Questions About Agricultural Trade) helping to offset trade deficits in other sectors of the
economy. Of the total crop production in the U.S., about 30 percent is exported.

The agribusiness sector, which provides production agriculture with necessary inputs and which adds
value to farm products, continues to thrive. In 2010, agriculture and related industries had about 5%
percent value-added share of nominal GDP (USDA FAQs) ($9.95 trillion in 2010). Agriculture employed
about 2% of the U.S. civilian labor force (2.63 million hired workers).

Back to Economics

Sources:
US. USDA. National Agricultural Statistics Service. Crop Values 2012 Summary. N.p., 15 Feb. 2013.

Web. <http://usda01l.library.cornell.edu/usda/current/CropValuSu/CropValuSu-02-15-2013.pdf>.

EXIT Disclaimer

U.S. USDA. National Agricultural Statistics Service. 2007 Census of Agriculture: Economics. N.p., 3 Feb.
2009. Web.

<http://www.agcensus.usda.gov/Publications/2007/0nline_Highlights/Fact_Sheets/Economics/economics.pdf>.

EXIT Disclaimer

U.S. USDA. National Agricultural Statistics Service. 2007 Census of Agriculture. N.p., 15 Mar. 2011. Web.
<http://www.agcensus.usda.gov/Publications/2007/0nline_Highlights/Fact Sheets/Economics/farm_labor.pdf>
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U.S. U.S. Census Bureau. Statistical Abstract of the United States: 2012; Section 17: Agriculture. N.p.,
27 Sept. 2011. Web. <htt|:_)://WWW.census.gov/prod/ZOllpubs/lZstatab/agricuIt.pdf>.

U.S. USDA. Foreign Agricultural Service. Frequently Asked Questions About Agricultural Trade. N.p., n.d.
Web. <http://www.fas.usda.gov/itp/Policy/tradeFAQ.asp=>. [EXIT Disclaimer »

U.S. USDA. Economic Research Service. FAQs. N.p., n.d. Web.
<http://Www.ers.usda.gov/fags.aspx#.UszZpMX—5R>.
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Production Expenses

The major agricultural commodities produced in the U.S. have a relatively low per-acre value. In
Home the past, crop prices often failed to keep pace with inflation. For example, the average price paid to
farmers for soybeans in 2000 was $4.40 per bushel, the lowest average price since 1972, and a 40
percent decline since 1996. Over the past couple of years, this has been changing. For instance, in
Economics 2012 the cost of soybeans increased to $14.30 per bushel.

Agriculture Home

Demographics

. USDA tracks both prices received for farm products and prices paid for production inputs. Using the

Crop Production 1910-1914 period as a base, the prices received by today's farmer have increased by at least a
Pork Production factor of six. However, prices paid by farmers for production inputs have increased by at least a
factor of sixteen! For statistics on crop totals (prices), visit USDA's National Agriculture Statistics

Poultry Production Service here: http://www.nass.usda.gov/Statistics by Subject/index.php?sector=CROPS.
: :
Dairy Production

Beef Production Thin profit margins have forced producers to seek efficiencies in all aspects of production.
Efficiencies of scale favor large producers who can make the most effective use of large, expensive
RERIEERS machines. For crops such as corn and soybeans, commercial viability is based on producing "in
Glossary volume." These forces have dramatically changed the size and numbers of farms.
Credits/Disclaimer In addition to efficiencies in machinery and crop production volume, crop inflation costs and crop
production expenses are linked to various other factors including gas prices, weather conditions,
National Agriculture environmental events, and consumer demand related to crops.
Compliance
Assistance Center Back to Economics
(Ag Center)
Sources:

U.S. USDA. Economic Research Service. Food Price Outlook: Summary Findings. N.p., n.d. Web. 09

Apr. 2013. <http://www.ers.usda.gov/data-products/food-price-outlook/summary-findings.aspx>.

"World Food Prices Rise to Near-Record High as Inflation Speeds Up, UN Says." Bloomberg. N.p., 5
May 2011. Web. 09 Apr. 2013. <http://www.bloomberg.com/news/2011-05-05/food-prices-
approach-record-high-as-grain-prices-fuel-inflation-worldwide .htm|>.
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Expense Categories

Land: The average price of an acre of U.S. -
farmland is over $2,000. Prime farm real estate "".a,F -

(including farm land and buildings used for
agriculture) in the Corn Belt can sell for over $
5,560 per acre (2012). Contrary to the high
prices of the Corn Belt is the average price in
the Mountain states, where farm real estate
sells for $974 per acre (2012). The average
value of cropland (land used for field crops,
vegetables or land harvested for hay) per acre
in the US sold for $3,550 in 2012.

. i E\. ‘6"‘-*--: . :
Cash rental prices for land vary by state and ¥ ; A T Y ._4 Sl Lt

Harvest scene in the Corn Belt - a large combine
quickly unloads grain to a high-capacity grain cart
Source: Daniel R. Ess, Purdue University

quality of the land. Prices range from $ 30 per
acre per year for pasture to over $261 for highly
productive cropland.

Machinery: The variety of machines for producing crops is as great as the variety of crops
produced. However, there are certain "staple” technologies such as tractors and combines that
serve to illustrate the magnitude of investment that modern farmers must make in machinery.

It is often puzzling to non-farmers to see expensive equipment stored in sheds and/or sitting idle
for months at a time. Why would a farmer invest $300,000 in a large combine only to use it for
four weeks out of the year? How could a farmer possibly justify spending upwards of $200,000 for
a tractor that is used for little else but tillage? The simple, but important, answer is TIMELINESS.
Crops are biological “products” that produce optimum yields only when planting and harvest
operations can be performed within relatively small windows of time. For instance, the optimum
harvest window for corn in Eastern lllinois is only 30 days long and for wheat in Kansas the harvest
window is only 10 to 14 days. This requires the use of large equipment that is used very intensively
for relatively short periods of time.

Back to Economics

Sources:
U.S. USDA. National Agricultural Statistics Service. Land Values 2012 Summary. N.p., 7 Aug. 2012.
Web. <http://usda01.library.cornell.edu/usda/current/AgriLandVa/AgriLandVa-08-03-2012.pdf>.

u.S. USDA NASS. 2010 Cropland Cash Rent by State. N.p., 10 Sept. 2010. Web.
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Production Inputs

The per-unit costs of agricultural production inputs such as feed, fertilizers, crop chemicals, and
seed also vary widely due to production systems. For instance, a corn farmer might have nitrogen
fertilizer costs of $50 per acre while a soybean farmer down the road might have no nitrogen
fertilizer costs due to a lequme's ability to fix nitrogen. Crop chemicals such as herbicides,
insecticides, and fungicides are applied on an "as-needed" basis and applications vary widely from
farm-to-farm, and from crop-to-crop. Seed costs tend to vary based on conventional or biotech
varieties. For instance, farmers may pay an average of $200 per bag of seed corn for a non-GMO
seed and around $300 per bag of GMO seed. (*1) While seed costs vary by the type of seed, per-
unit costs vary somewhat less across types of crops. For instance, a more expensive bag of seed
corn would plant about 2% acres, while a less expensive bag of soybeans would plant about an
acre.

In addition to land, machinery, fertilizer, crop chemicals, and seed, farmers face costs for buildings,
grain handling facilities, hired labor, fuel for vehicles, heating, and conditioning crops, livestock,
feed and veterinary care for the livestock, taxes, crop insurance, property insurance, and the list
goes on. All of the expenses add to the challenge of remaining profitable and economically viable
for the long term.

Back to Economics
Sources:

"Purdue Agriculture News." Ag Economist: Seed Prices Going Up, but so Will Revenues. N.p., n.d.

Web. 01 Nov. 2012. <http://www.purdue.edu/newsroom/releases/2012/Q4/ag-economist-seed-
prices-going-up.-but-so-will-revenues.htm|>/EXIT bisclaimer »

US. USDA. National Agricultural Statistics Service. Farm Production Expenditures 2011 Summary.
N.p., 8. Aug. 2012. Web.

<http://usda0l.library.cornell.edu/usda/current/FarmProdEx/FarmProdEx-08-02-2012.pdf>.
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Social and Economic Interactions and the
Structure of U.S. Agriculture

"Consolidation” and "concentration™ are perhaps the most apt words to characterize the structural
change in American agricultural production over the past three decades. This change continues
today. In 2012 the total number of farms in the US decreased by 11,630 from 2011 and the total
land in farms, at 914 million acres, decreased 3 million acres from 2011 (USDA Farms, Land in
Farms, and Livestock Operations 2012 Summary).

The number of farms with hogs in the United States declined from almost 700,000 in 1980 to
approximately 68,300 in 2012. At the same time, the percentage of hogs produced by the largest
sized farms (greater than 5,000 head inventory) rose from 20 percent of total U.S. production in
1992 to approximately 62 percent in 2012. Similar statistics also exist for poultry and crop
production in the U.S.

This shift toward larger
production units and the
substitution of chemical
Operations (000) and mechanical inputs for
500 labor have raised a variety
of social and economic
issues. For example, there
are questions concerning
the environmental

300 - sustainability of modern
agricultural production
systems. Low product

Number of Hog Operations
United States

400

200 prices, larger government
payments to farmers, and
100 L4301 jncreased use of
=iy alternative business
arrangements such as
0 ——t———+ 1+ - contracting also have
88 90 92 954 9596 98 00 02 04 O& OB 10 12 brought into question the
Usia-Has: Year economic and social

QL Bl ]

sustainability of the
current agricultural

industry structure.

State governments have traditionally promulgated and enforced environmental policies with
respect to farm level production. However, varying political forces across state lines have led to
different degrees of regulation and enforcement. There is anecdotal evidence suggesting that such
differences are responsible for shifts in livestock production to non-traditional areas (and less
regulated) with less stringent regulation and often where there is little or no crop base to utilize the
manure nutrients. Such shifts in economic activity may have social and environmental
consequences that are not always in society's best interest.

Back to Economics

Sources:

US. USDA. National Agricultural Statistics Service. Farms, Land in Farms, and Livestock Operations
2012 Summary. N.p., 19 Feb. 2013. Web.
<http://usda0l.library.cornell.edu/usda/current/FarmlLandIn/FarmlLandIn-02-19-2013.pdf>.
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Number of Hog Operations. Digital image. USDA, National Agricultural Statistics Service., n.d. Web.
<http://www.nass.usda.gov/Charts_and_Maps/Hogs_and_Pigs/hgoper_e.asp=>.EXIT Bisclaimer:

"Hogs & Pork." USDA, Economic Research Service, n.d. Web. 03 Apr. 2013.

<http://www.ers.usda.gov/topics/animal-products/hogs-pork.aspx=.
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Economics Study Questions

Agriculture Home

Identify the definition that best fits the following terms:
Home

Demographics 1. Food is most affordable in this country:

Economics O Japan
Land Use Overview O Netherlands
Crop Production O united states
. O Australia
Pork Production
Poultry Production Feedback
Dairy Production | |
Beef Production
References 2. U.S. farm receipts exceed $297 billion per year. The following percentage is
exported, on the average:

Glossary
Credits/Disclaimer O 5%

—_—— O 10%
National Agriculture O 30%

Compliance o

Assistance Center O 50%

(Ag Center)

Feedback

3. Farms and agriculture-related business account for the following portion of the
U.S. gross domestic product:

O 1750 (2%)
O 1720 (5%)
O 174 (25%)
O 172 (50%)

Feedback

4. Farms and agribusinesses employ the following portion of the U.S. civilian work
force:

O 1/9 (11%)
O 1/6 (13%)
O 1/4 (25%)
O 172 (50%)

Feedback
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5. About this much of the United State's land area is used for crop production:

O 12
O 1712
O 15
O 8

Feedback

6. The primary reason that many crop farmers pay several hundred thousand dollars
for large harvesting equipment is:

O 1o impress the bankers

O 1o impress their neighbors

O End of year equipment sales

O The very short time period when they are able to harvest crops

Feedback

7. Farmers in the Midwest typically have this yield (in bushels) per acre for corn
(2012 data):

O 123.4 bu.
O 155.6 bu.
O 331.3 bu.
O 403 bu.

Feedback

8. The number of swine farms dropped by approximately this amount over the last
twenty years:

O 10 % (500,000 => 450,000)
O 25 % (400,000 => 300,000)
O 60 % (1,000,000 =>400,000)
O 90 % (700,000 => 70,000)

Feedback

See Results RESET

Score in |
Percentage:

Back to Economics
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Economic Overview

U.S. agriculture is a complex system that simultaneously produces unprecedented bounty and
unparalleled social concerns. Can the unique institution of the American family farm survive the
economic realities of the 21st century? Can the United States continue to have the most abundant and
the safest food system in the world? These questions and the unfolding answers will have impacts that
will be felt for generations to come. What we know for certain is that:

#* The U.S. farmer is the most productive in the history of the world.

#* Food is more affordable in the United States than in any other developed country in the world.

* There is a definite trend toward fewer farms producing an increasing share of agricultural
products in this country.

+ In spite of many challenges, U.S. agriculture is uniquely positioned to provide for the food and
fiber needs of a growing world community.

Agricultural production in the United States is a business that requires very high capital investments in
land, facilities, and machines and most often produces undifferentiated products (commodities) of
generally low unit value. Thin profit margins have forced producers to seek efficiencies in all aspects of
production. There are efficiencies of scale that favor large producers who can make the most effective
use of large, expensive machines. In crops such as corn and soybeans, and in poultry and animal
production commercially viability is usually based on producing "in volume."

* Revenues

* Production Expenses

+* Expense Categories

* Production Inputs

#* Social and Economic Interactions and the Structure of U.S. Agriculture
+ Economic Study Questions

Revenues

Gross farm income includes cash receipts from the sale of farm products, government payments arising
from farm program participation, the value of fuel, feed, fertilizer, see and other inputs consumed on the
farm, and the rental value of farmland and dwellings. Farmers often are able to enhance their income by
using futures and/or production contracts to achieve a higher selling price than would be available if a
crop was sold at the time it was harvested. Often, production contracts require the seller (the farmer) to
achieve certain levels of quality and/or quantity in order to qualify for a premium selling price. Many
farms participate in U.S. government farm programs in which income support payments are made to
farmers who raise program commodity crops and participate in applicable conservation plans to reduce
soil erosion and adhere to wetland protection requirements currently in law.

The following table provides an estimate of the per-acre value of major crops grown in the United States
in the year 2012. Crop yields vary widely across the country and overall production has an impact on
market prices.

Table 1. Typical value of major agricultural crops grown in the United States in 2012.

Crop Typical Yield Typical Farm Price Crop Value

(-/ acre) $7-) ($/acre)
[Cotton I 866 Ib. I 0.731/pound I 633.05 |
IRice I 7,449 Ib. I 14.90/hundredweight I 110.99 |
|Corn (grain) || 123.4 bu. || 7.20/bu. || 888.48 |
[Soybeans I 39.6 bu. I 14.30/bu. I 566.28 |
[Sorghum (grain) I 2,788.8 Ib. I 12.80/hundredweight I 35.70 |
IWheat I 46.3 bu. I 7.90/bu. I 365.77 |
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Agricultural commodity prices have not kept pace with rising prices in other segments of the economy,
which has decimated the number of small farms. Even though the per-acre value of most major crops is
low, the volume and value of crop production in the United States is staggering. The 2007 Census of
Agriculture found that U.S. farms sold $297 billion in agricultural products. This was a 48 percent change
from 2002 where the U.S. farm receipts totaled $201 billion (*4). Of the 2007 total, approximately 3%
($8 billion) comes to the farm in the form of government payments. The U.S. exports about ¥ of the
total U.S. farm receipts, (*5) helping to offset trade deficits in other sectors of the economy. Of the total
crop production in the U.S., about 30 percent is exported.

The agribusiness sector, which provides production agriculture with necessary inputs and which adds
value to farm products, continues to thrive. The economic impact of agribusiness is huge. In 2010,
agriculture and related industries had about 5% percent value-added share of nominal GDP (*6) ($9.95
trillion in 2010) and employs just over one-sixth of the U.S. civilian labor force (2.63 million workers;
2007 Agricultural Census)(*3).

Sources:

(1) US. USDA. National Agricultural Statistics Service. Crop Values 2012 Summary. N.p., 15 Feb. 2013.

Web. <http://usdaOl.library.cornell.edu/usda/current/CropValuSu/CropValuSu-02-15-2013.pdf>.

(2) U.S. USDA. National Agricultural Statistics Service. 2007 Census of Agriculture: Economics. N.p., 3
Feb. 2009. Web.

<http://www.agcensus.usda.gov/Publications/2007/0nline_Highlights/Fact Sheets/Economics/economics.pdf>.

(3) U.S. USDA. National Agricultural Statistics Service. 2007 Census of Agriculture. N.p., 15 Mar. 2011.
Web.

<http://www.agcensus.usda.gov/Publications/2007/0nline_Highlights/Fact_Sheets/Economics/farm_labor.pdf>

(4) U.S. U.S. Census Bureau. Statistical Abstract of the United States: 2012; Section 17: Agriculture.

N.p., 27 Sept. 2011. Web. <http://www.census.gov/prod/2011pubs/12statab/agricult.pdf>.

(5) U.S. USDA. Foreign Agricultural Service. Frequently Asked Questions About Agricultural Trade. N.p.,
n.d. Web. <http://www.fas.usda.gov/itp/Policy/tradeFAQ.asp>. [EXIT Disclaimer -

(6) U.S. USDA. Economic Research Service. FAQs. N.p., n.d. Web.
<http://www.ers.usda.gov/fags.aspx#.UVxs2pMX-5R>.

¥ Top of Page

Production Expenses

The major agricultural commodities produced in the U.S. have a relatively low per-acre value. In the
past, crop prices often failed to keep pace with inflation. For example, the average price paid to farmers
for soybeans in 2000 was $4.40 per bushel, the lowest average price since 1972, and a 40 percent
decline since 1996. Over the past couple of years, this has been changing. For instance, in 2012 the cost
of soybeans increased to $14.30 per bushel.

USDA tracks both prices received for farm products and prices paid for production inputs. Using the
1910-1914 period as a base, the prices received by today's farmer have increased by at least a factor of
six. However, prices paid by farmers for production inputs have increased by at least a factor of sixteen!
For statistics on crop totals (prices), visit USDA's National Agriculture Statistics Service here:

http://www.nass.usda.gov/Statistics_by_Subject/index.php?sector=CROPS.

Thin profit margins have forced producers to seek efficiencies in all aspects of production. Efficiencies of
scale favor large producers who can make the most effective use of large, expensive machines. For
crops such as corn and soybeans, commercial viability is based on producing "in volume." These forces
have dramatically changed the size and numbers of farms.

In addition to efficiencies in machinery and crop production volume, crop inflation costs and crop
production expenses are linked to various other factors including gas prices, weather conditions,
environmental events, and consumer demand related to crops.
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Sources:

1. U.S. USDA. Economic Research Service. Food Price Outlook: Summary Findings. N.p., n.d. Web. 09

Apr. 2013. <http://www.ers.usda.gov/data-products/food-price-outlook/summary-findings.aspx>.

2. "World Food Prices Rise to Near-Record High as Inflation Speeds Up, UN Says." Bloomberg. N.p., 5
May 2011. Web. 09 Apr. 2013. <http://www.bloomberg.com/news/2011-05-05/food-prices-approach-
record-high-as-grain-prices-fuel-inflation-worldwide .htm|>.[EXIT Disclaimer :
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Expense Categories

.,
Land: The average price of an acre of U.S. farmland .
is over $1,000. Prime farmland in the Corn Belt can
sell for over $3,000 per acre (2000). In the Midwest,
cash rental prices for land range from $10 per acre
per year for pasture to over $100 for highly
productive cropland.

Machinery: The variety of machines for producing i
crops is as great as the variety of crops produced. t
However, there are certain "staple” technologies such : T
as tractors and combines that serve to illustrate the . i
magnitude of investment that modern farmers must P ?? m

. . < 'u.i'm el
make in machinery.

Harvest scene in the Corn Belt - a large combine

. . . quickly unloads grain to a high-capacity grain cart
It is often puzzllng to non-farmers to see expensive Source: Daniel R. Ess, Purdue University

equipment stored in sheds and/or sitting idle for

months at a time. Why would a farmer invest $300,000 in a large combine only to use it for four weeks
out of the year? How could a farmer possibly justify spending upwards of $200,000 for a tractor that is
used for little else but tillage? The simple, but important, answer is TIMELINESS. Crops are biological
“products” that produce optimum yields only when planting and harvest operations can be performed
within relatively small windows of time. For instance, the optimum harvest window for corn in Eastern
lllinois is only 30 days long and for wheat in Kansas the harvest window is only 10 to 14 days. This
requires the use of large equipment that is used very intensively for relatively short periods of time.

¥ Top of Page

Production Inputs

The per-unit costs of agricultural production inputs such as feed, fertilizers, crop chemicals, and seed also
vary widely due to production systems. For instance, a corn farmer might have nitrogen fertilizer costs
of $50 per acre while a soybean farmer down the road might have no nitrogen fertilizer costs due to a
legume's ability to fix nitrogen. Crop chemicals such as herbicides, insecticides, and fungicides are
applied on an "as-needed" basis and applications vary widely from farm-to-farm, and from crop-to-crop.
Seed costs tend to vary based on conventional or biotech varieties. For instance, farmers may pay an
average of $200 per bag of seed corn for a non-GMO seed and around $300 per bag of GMO seed. (*1)
While seed costs vary by the type of seed, per-unit costs vary somewhat less across types of crops. For
instance, a more expensive bag of seed corn would plant about 2%z acres, while a less expensive bag of
soybeans would plant about an acre.

In addition to land, machinery, fertilizer, crop chemicals, and seed, farmers face costs for buildings,
grain handling facilities, hired labor, fuel for vehicles, heating, and conditioning crops, livestock, feed
and veterinary care for the livestock, taxes, crop insurance, property insurance, and the list goes on. All
of the expenses add to the challenge of remaining profitable and economically viable for the long term.

Sources:

1. "Purdue Agriculture News." Ag Economist: Seed Prices Going Up, but so Will Revenues. N.p., n.d. Web.

01 Nov. 2012. <http://www.purdue.edu/newsroom/releases/2012/Q4/ag-economist-seed-prices-going-
up.-but-so-will-revenues.htm|>EXIT Disclaimer -

2. US. USDA. National Agricultural Statistics Service. Farm Production Expenditures 2011 Summary. N.p.,
8. Aug. 2012. Web. <http://usda0Ol.library.cornell.edu/usda/current/FarmProdEx/FarmProdEx-08-02-
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Social and Economic Interactions and the Structure of U.S.

Agriculture

"Consolidation" and "concentration" are perhaps the
most apt words to characterize the structural change
in American agricultural production over the past two
decades. The number of farms with hogs in the United
States declined from almost 700,000 in 1980 to
approximately 70,000 in 2000. At the same time, the
percentage of hogs produced by the largest sized
farms (greater than 5,000 head inventory) rose from
20 percent of total U.S. production in 1992 to
approximately 50 percent in 2000. Similar statistics
also exist for poultry and crop production in the U.S.

Thousand

Number of Hog Operations, United States

aon
500
400
200 -

12-28-2000

78 80 82 84 86 82 90 92 94 96 98 00
USDA-MASS

Percent of USA Hogs by Farm Size

1983
1984
1987

—— < 99 head —m— 100-499 head

—— 1000-199% head

—i— 500-999 head
—— 2000-499% head —— =d4999 head

This shift toward larger production
units and the substitution of chemical
and mechanical inputs for labor have
raised a variety of social and
economic issues. For example, there
are questions concerning the
environmental sustainability of
modern agricultural production
systems. More recently, low product
prices, larger government payments
to farmers, and increased use of
alternative business arrangements
such as contracting have also
brought into question the economic
and social sustainability of the
current agricultural industry
structure.

State governments have traditionally promulgated and enforced environmental policies with respect to
farm level production. However, varying political forces across state lines have led to different degrees of
regulation and enforcement. There is anecdotal evidence suggesting that such differences are
responsible for shifts in livestock production to non-traditional areas (and less regulated) with less
stringent regulation and often where there is little or no crop base to utilize the manure nutrients. Such
shifts in economic activity may have social and environmental consequences that are not always in

society's best interest.

4 Top of Page

Economics Study Questions
Identify the definition that best fits the following terms:
1. Food is most affordable in this country:

@) Japan

O Netherlands
O united States
O Australia

Feedback
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2. U.S. farm receipts exceed $200 billion per year. The following percentage is exported,
on the average:

Os5%
O 10%
O 30%
O 50%

Feedback

3. Farms and agriculture-related business account for the following portion of the U.S.
gross domestic product:

O 1750 (2%)
O 1720 (5%)
O 1/4 (25%)
O 172 (50%)

Feedback

4. Farms and agribusinesses employ the following portion of the U.S. civilian work force:

O 179 (11%)
O 1/6 (13%)
O 1/4 (25%)
O 172 (50%)

Feedback

5. About this much of the United State's land area is used for crop production:

O 172
O 1712
O 15
O 18

Feedback

6. The primary reason that many crop farmers pay several hundred thousand dollars for
large harvesting equipment is:

O 710 impress the bankers

O 1o impress their neighbors

O End of year equipment sales

O The very short time period when they are able to harvest crops

Feedback

7. Farmers in the Midwest typically have this yield (in bushels) per acre for corn (2012
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data):

O 123.4

O 155.6 bu.
O 331.3 bu.
O 403 bu.

Feedback

8. The number of swine farms dropped by this amount over the last twenty years:

O 10 % (500,000 => 450,000)
O 25 % (400,000 => 300,000)
O 60 % (1,000,000 =>400,000)
O 90 % (700,000 => 70,000)

Feedback

See Results RESET

Score in
Percentage:
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Background

Growing crops for food was one of the first priorities of the earliest settlers arriving in North
America. With shipboard supplies depleted, and having little familiarity with the land and native
vegetation, groups arriving from Europe were quickly forced to learn to produce crops to ensure
their survival. The stories of Native Americans teaching the settlers to plant and fertilize a corn
crop are part of this country’s lore.

In the era of Thomas Jefferson (arguably the most illustrious farmer that this nation has produced),
farmers made up about 90% of the work force. As late as 1900, almost 40% of the labor force was
engaged in producing crops and livestock for food, feed, and fiber. Now, with less than one percent
of our population claiming farming as a principal occupation, most U.S. citizens have little or no
crop production experience. This section provides an overview of the principles and practices
associated with production of the major crops grown in the United States.

Back to Crop Production Menu
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Major Crops Grown in the United States

Agriculture Home

In round numbers, U.S. farmers produce about $ 143 billion worth of crops and about $153 billion

Home worth of livestock each year. Production data from the year 2011 for major agricultural crops grown
Demographics in this country are highlighted in the following table:
Economics
Land : Major agricultural crops produced in the United States in 2011 (excluding root
and Use Ovenview crops, citrus, vegetable, etc).
Crop Production Cro Harvested Area Cash Receipts from Sales
N P (million acres) ($ billion)
Poultry Production |Corn (grain) ” 84 ” 63.9 |
. . 73. 7.
Dairy Production I:oybeans ” 5: 3 H 36 76 I
: bay . .
Beef Production
IWheat | 45.7 I 14.6 |
References
[Cotton I 9.5 I 8.3 |
Glossary Sorghum o L3
Credits/Disclaimer (grain) : :
[Rice I 2.6 I 2.9 |
National Agriculture
Compliance Source:
Assistance Center U.S. USDA. National Agricultural Statistics Service. Crop Production. March 8, 2013.

(Ag Center)

Corn: The United States is, by far, the largest producer of corn in the world, producing 32 percent of
the world's corn crop in the early 2010s. Corn is grown on over 400,000 U.S. farms. The U.S.
exports about 20 percent of the U.S. farmer's corn production. Corn grown for grain accounts for
almost one quarter of the harvested crop acres in this country. Corn grown for silage accounts for
about two percent of the total harvested cropland or about 6 million acres. The amount of land
dedicated to corn silage production varies based on growing conditions. In years that produce
weather unfavorable to high corn grain yields, corn can be "salvaged" by harvesting the entire plant
as silage. Additionally, corn farming has become exponentially more efficient. If U.S. farmers in
1931 wanted to equivalently yield the same amount of corn as farmers in 2008, the 1931 farmers
would need an additional 490 million acres!

According to the National Corn Growers Association, about eighty percent of all corn grown in the
U.S. is consumed by domestic and overseas livestock, poultry, and fish production. The National
Corn Growers Association also reports that each American consumes 25 pounds of corn annually.
The crop is fed as ground grain, silage, high-moisture, and high-oil corn. About 12% of the U.S. corn
crop ends up in foods that are either consumed directly (e.g. corn chips) or indirectly (e.g. high
fructose corn syrup). Cornhas a wide array of industrial uses including ethanol, a popular oxygenate
in cleaner burning auto fuels. In addition many household products contain corn, including paints,
candles, fireworks, drywall, sandpaper, dyes, crayons, shoe polish, antibiotics, and adhesives.

Sources:
National Corn Grower's Association 2013 Report. N.p., 11 Feb. 2013. Web.

<http://www.ncga.com/upload/files/documents/pdf/WOC%202013.pdf>. [EXIT Disclaimer

U.S. USDA. Economic Research Service. Corn: Trade. N.p. Web.
<http://www.ers.usda.gov/topics/crops/corn/trade.aspx#.UWbCQ7UX-w5>. |EXIT Disclaimer

Soybeans: Approximately 3.06 billion bushels of soybeans were harvested from 73.6 million acres of
cropland in the U.S. in 2011. This acreage is roughly equivalent to that of corn grown for grain (84
million acres in 2011).Soybeans rank second, after corn, among the most-planted field crops in the
U.S. Over 279,110 (2007 Census of Agriculture) farms in the U.S. produce soybeans making the
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U.S. the largest producer and exporter of soybeans. , accounting for over 50% of the world's
soybean production and $3-4 billion in soybean and product exports in the late 2000s. Soybeans
represent 50 percent of world oilseed production.

Soybeans are used to create a variety of products, the most basic of which are soybean oil, meal,
and hulls. According to the United Soybean Board, soybean oil, used in both food manufacturing and
frying and sautéing, is the number one edible oil in the U.S. Currently, soybean oil represents
approximately 65 percent of all edible oil consumed in the United States, down from about 79
percent in 2000 due to controversy over trans-fat. Soybean oil also makes its way into products
ranging from anti-corrosion agents to Soy Diesel fuel to waterproof cement. Over 30 million tons of
soybean meal is consumed as livestock feed in a year. Even the hulls are used as a component of
cattle feed rations.

Sources:
U.S. USDA. ERS. Characteristics and Production Costs of U.S. Soybean Farms. N.p., Mar. 2002. Web.
< http://www.ers.usda.gov/media/761260/sb974-4_1_.pdf>.[EXIT Disclaimer »

U.S. USDA. ERS. Soybeans and Oil Crops: Background. Web. Accessed 4 Apr. 2013. <

http://www.ers.usda.gov/topics/crops/soybeans-oil-crops/background.aspx#.UV3SYZMX-50Q>.

U.S. USDA. ERS. Soybeans and Oil Crops: Trade. Web. Accessed 4 Apr. 2013. <
http://www.ers.usda.gov/topics/crops/soybeans-oil-crops/trade.aspx#US=>. [EXIT Disclaimer »

United Soybean Board. New QUALISOY Efforts Reach out to Educate Soybean Value Chain. March
2013. Web. < http://www.unitedsoybean.org/issue_entry/march/>.

Hay: Hay production in the United States exceeds 119 million tons per year. Alfalfa is the primary
hay crop grown in this country. U.S. hay is produced mainly for domestic consumption although
there is a growing export market. Hay can be packaged in bales or made into cubes or pellets. Hay
crops also produce seeds that can be used for planting or as specialized grains.

Wheat: Over 160,810 (2007 Census of Agriculture)farms in the United States produce wheat and
wheat production exceeds 2.27 billion bushels a year. The U.S. produces about 10% of the world's
wheat and supplies about 25% of the world's wheat export market. About two-thirds of total U.S.
wheat production comes from the Great Plains (from Texas to Montana).

Wheat is classified by time of year planted, hardness, and color (e.g. Hard Red Winter (HRW)). The
characteristics of each class of wheat affect milling and baking when used in food products. Of the
wheat consumed in the United States, over 70% is used for food products, about 22% is used for
animal feed and residuals, and the remainder is used for seed.

Cotton: Fewer than 18,605 (2007 Census of Agriculture) farms in the United States produce cotton
(2007 Census of Agriculture). Cotton is grown from coast-to-coast, but in only 17 southern states,
concentrated in California, Texas, and the Southeast. According to the National Cotton Council of
America, farms in those states produce over 30% of the world's cotton with annual exports of more
than $7 billion. The nation's cotton farmers harvest about 15 million bales or 7.3 billion pounds of
cotton each year.

Cotton is used in a number of consumer and industrial products and is also a feed and food
ingredient. Most of the crop (75 percent) goes into apparel, 18 percent into home furnishings and 7
percent into industrial products each year. Cottonseed and cottonseed meal are used in feed for
livestock, dairy cattle, and poultry. Cottonseed oil is also used for food products such as margarine
and salad dressing.

Sources:
"World of Cotton." National Cotton Council. N.p., n.d. Web. 04 Apr. 2013.
<http://Www.cotton.org/econ/world/>.

U.S. USDA. NASS. 2007 Census of Agriculture, Cotton Industry. Web. 27 Jan. 2010.

<http://www.agcensus.usda.gov/Publications/2007/0Online_Highlights/Fact_Sheets/Production/cotton.pdf>.

Grain sorghum: In the United States, 26,242 farms grow grain sorghum. Grain Sorghumis used
primarily as an animal feed, but also is used in food products and as an industrial feedstock.
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Industrial products that utilize sorghum include wallboard and biodegradable packaging materials.
Worldwide, over half of the sorghum grown is for human consumption.

Some farmers grow sorghum as a hedge against drought. This water-efficient crop is more drought
tolerant and requires fewer inputs than corn. Kansas, Texas, Nebraska, Oklahoma, and Missouri
produce most of the grain sorghum grown in this country. The U.S. exports almost half of the
sorghum it produces and controls 70% to 80% of world sorghum exports.

As much as one-third of domestic sorghum production goes to produce biofuels like ethanol and its
various co-products. With demand for renewable fuel sources increasing, demand for co-products
like sorghum-DDG (dry distillers grain) will increase as well due the sorghum's favorable nutrition
profile.

Sources:
"Biofuels."” Sorghum Checkoff. N.p., Apr. 2012. Web. 04 Apr. 2013.
<http://sorghumcheckoff.com/sorghum-markets/biofuels/>.[EXIT Disclaimer -

U.S. USDA. ERS. Feed Grains: Yearbook Tables; Overview: Web. Accessed 10 Apr. 2013. <

http://www.ers.usda.gov/data-products/feed-grains-database/feed-grains-yearbook-
tables.aspx#26773=>EXIT Disclaimer »

Rice: Just over 6,084 (2007 Census of Agriculture)farms produce rice in the United States. Those
farms are concentrated in four regions including the Arkansas Grand Prairie, the Mississippi Delta
(parts of Arkansas, Mississippi, Missouri, and Louisiana), the Gulf Coast (Texas and Southwest
Louisiana), and the Sacramento Valley of California. There are three types of rice grain; long,
medium, and short, and each growing region harvests the type of rice best suited for the land. U.S.
rice production accounts for just under 2% of the world's total, but this country is the second leading
rice exporter with 10% of the world market.

About 50 - 60% of the rice consumed in the U.S. is for direct food use; another 18% goes into
processed foods, 10-12 percent goes into pet food, and most of the rest (about 10 percent) goes
into beer production.

Source:
U.S. USDA. ERS. Rice: Trade. Web. Accessed 4 Apr. 2013. <

http://www.ers.usda.gov/topics/crops/rice/trade.aspx#.UV3eZpMX-5Q=.
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Crop Production Systems

Of the seven crops listed, six are annual crops that
must be replanted each year (only hay crops would
be left in place from year to year). The process of

Major agricultural crops produced in
the United States in 2011.

cultivating crops typically begins with tillage of the Harvested Cas_h
soil. Although tillage can serve a number of functions Crop Al_'eg Receipts
within a crop production system, the most (million || from Sales
fundamental function is to create conditions that will acres) ($ billion)
ensure good contact between seed and soil at the Corn

time of seed planting and the ready availability of (grain) 84 63.9
water to the seed during germination. The degree to |Soybeans ” 238 ” e

which the soil is disturbed by tillage prior to seed |
planting provides a means of categorizing crop |Hay || 55.7 || 6.7 |

production within a range of tillage systems. These |Wheat || 53.0 || 14.6
systems range from no-tillage in which there is not
soil disturbance in a field except during the process of [Cotton [ 9.5 | 8.3

planting a crop to conventional tillage in which Sorghum 3.9 13
multiple tillage operations can extend over many (grain) ’ )
months and take place before, during, and after |Rice ” 56 || 59 |

planting. Crop production systems that involve pre-
plant tillage but maintain residues from a previous crop on the soil surface are referred to as

conservation tillage practices.

For the major row crops produced in the United States, farmers use a range of production practices.
Conventional tillage (also known as intensive tillage) usually involves a series of field operations
that result in a residue-free soil surface at the time a crop is planted. Conventional tillage systems
developed in this country to take advantages of the following benefits:

Creation of a seedbed or root bed

Control of weeds or the removal of unwanted crop plants

* Incorporation of plant residues into the soil profile

Incorporation of fertilizers and/or soil-applied pesticides

Establishment of specific soil surface configurations for planting, irrigating, drainage, and/or
harvesting operations

The major disadvantage of conventional tillage is the susceptibility of "unprotected" soil to erosion
by water or by wind. Tillage is also energy-intensive, requiring large inputs of machine work and
numerous trips across a field during a single growing season. Conventional tillage was "standard
operating procedure” in the era before effective chemical weed and pest control strategies were
available to farmers.

Concerns about soil erosion led to the development of crop production strategies that retained crop
residues on the soil surface. Conservation tillage requires more sophisticated implements that are
capable of producing a seedbed while leaving a portion of surface residues undisturbed. Reduced
tillage usually leaves 15% to 30% residue coverage on the soil surface. True conservation tillage is
any tillage method that leaves at least 30% residue coverage on the soil after a crop has been
planted. It can be accomplished through no-till, strip-till, ridge-till, or mulch till practices.

Organic Farming

Organic farming is a small, but growing, segment of U.S. agriculture. USDA estimated the value of
retail sales of organic foods at $6 billion in 1999 with about 12,200 organic farmers nationwide,
most with small-scale operations. Almost a decade later, USDA's 2008 Organic Production Survey
counted 14,540 organic farms. In 2008, the certified and exempt organic farms totaled $3.16
billion in sales. Organic farming encompasses both crop and animal production and is defined as
"ecological production management system that promotes and enhances biodiversity, biological
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cycles and soil biological activity."'Organic' is a labeling term that denotes products produced under
the authority of the U.S. Organic Foods Production Act. "The principal guidelines are to use
materials and practices that enhance the ecological balance of natural systems. Organic agriculture
practices do not ensure that products are completely free of residues; however, methods must be
used to minimize contamination.” Organic food handlers, processors and retailers must adhere to
standards that maintain the integrity of organic agricultural products. This includes practices such
as minimizing or eliminating the use of herbicides in crop production and antibiotics in animal
production.

Source:

U.S. USDA. NASS. 2007 Census of Agriculture, 2008 Organic Production Survey. Web. 27 Jan. 2010.
<

http://www.agcensus.usda.gov/Publications/2007/0nline_Highlights/Fact Sheets/Practices/organics.pdf>.

U.S. USDA. National Agricultural Statistics Service. Crop Production. March 8, 2013.
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Soil Preparation

Operations and Timing

* Equipment Used

* Potential Environmental Problems (Sail
Erosion) T
Best Management Practices et R

Prior to planting, the soil needs to be prepared,
usually by some form of tillage or chemical "burn-
down" to kill the weeds in the seedbed that would
crowd out the crop or compete with it for water
and nutrients. Tillage methods can be divided into
three major categories, depending on the amount
of crop residue they leave on the surface. Residue
slows the flow of runoff that can displace and carry
away soil particles.

i %, 3
Source: USDA - Natural Resources Conservation
Service

* Conventional tillage - Up until about 20
years ago, the standard tillage practice for corn was use of the moldboard plow for primary
tillage followed by several secondary tillages and mechanical cultivation after the crop was
up. Today's farmers have turned away from moldboard tillage because moldboard plows
tend to leave minimal crop residue on the soil surface after tillage and in turn, decreases
valuable organic matter. By reducing moldboard plow use, and increasing organic matter in
the soil, the soil becomes less erodible soil, looser, and holds more water. Today, a very
low percentage of row crops are planted with the moldboard plowand mechanical
cultivation is often limited to one, or no operations.

* Reduced tillage is usually done with a chisel plow and leaves 15% to 30% residue
coverage on the soil.

* Conservation tillage leaves at least 30% residue coverage on the soil. Conservation
tilage methods include no-till, where no tillage is done at all and seeds are placed directly
into the previous season's crop residue; strip-till, in which only the narrow strip of land
needed for the crop row is tilled; ridge till; and mulch till.

Herbicides might be used in all these methods to kill weeds. In no-till systems, the herbicide is
applied directly on last season's crop residue. In the other methods, some soil preparation takes
place before the herbicide is applied. A common myth is that more herbicide is used with
conservation tillage methods, but in fact farmers rely on herbicides for weed control under all
tillage systems, and the amount used is more or less independent of tillage method.

Source:
U.S. USDA. Economic Research Service.Farmers Now Part of the Global Warming Solution as U.S.
Agriculture Becomes Net Carbon Sink. N.p