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Lesson 1: Missouri Crops and Their Uses

Most of the world’s food supply comes directly or
indirectly from crops. Besides food, crops
contribute to the production of clothing, household
and industrial products, fertile soil, and cleaner air.
Americans tend to take crop production for
granted due to the endless supply of food and
other products that are available and affordable.
This is due in part to the United States having the
world's best producers who use the most up-to-
date technology. However, many people in the
world still go hungry, barely receiving simple food
resources from crops. With this realization, and
the knowledge that the world population is
continually increasing, efficient crop production is
as important for Missouri producers as it is for the
rest of the world. This lesson provides an
introduction to Missouri crop production including
a discussion of the major crops produced and their
many uses.

Major Agricultural Crops in Missouri

The state of Missouri is blessed with fertile soil but
has broad variations in climate and topography.
Due to these variable conditions, everything from
grapes, grain crops, hay, and pasture land for
livestock production is produced in Missouri. Rich,
productive soil in Missouri's northwest, central,
northeast, and southeast regions is ideal for crop
production; the hilly and wooded areas of the
Ozarks provide pasture and favorable weather for
growing vegetables and fruits. More than 20
agricultural crops are produced in Missouri. The
major crops are soybeans, corn, grain sorghum
(also called milo), wheat, hay, cotton, and rice.
Additional high-yielding crops produced are
tobacco, vegetables, and fruits.

Soybeans are the state’s largest cash crop and is
grown throughout the state except in the south
central region. The 107 million bushels of
soybeans produced in 1998 illustrate its economic
value and popularity among the state's producers.

Corn and grain sorghum, which are grown
throughout Missouri, are also raised in large
amounts with a combined total of nearly 311.6
million bushels of grain harvested in 1998. In
addition, 1 million tons of these two crops were cut
for silage, an animal feed made from immature or
green corn and grain sorghum plants.

Winter wheat is also grown statewide with 50
million bushels or more produced annually since
1986. Wheat prices in recent years have led to a
reduction in acres planted, but yields per acre
have increased enough to compensate for this
change. With its unique ability to lay dormant
during cold weather, winter wheat is often double-
cropped (planted in the same growing season)
with soybeans to increase profits for Missouri
producers.

Hay is a very large feed crop and Missouri ranks
first in hay production (excluding alfalfa) in the
United States. It is grown all across the state with
the largest production area in the central region.

Cotton and rice production occurs in the uplands
in the southeast corner of the state, or "Bootheel."
Cotton is also grown in the southwest region of
Missouri. Both cotton and rice add millions of
dollars to the state’s economy each year.

Along with the major crops, the production of
tobacco, vegetables, and fruits also provide
important revenue to the state. Tobacco is
produced in the uplands along the Missouri River
in the northwest region. Vegetables and fruits are
grown mainly in the river bottoms along the
Missouri and Mississippi rivers.

Table 1.1 — 1998 Top 10 Missouri Crops

1998 VALUE OF MISSOURI CROPS*
1 |Soybeans $856.8 million | $5.04 bu
2 |Corn (Grain) $550 million $1.93 bu
3 |All Hay $532.9 million| $68.5 ton
-- | ---Alfalfa $----- $102.00 ton
-- | ---Other Hay $----- $61.50 ton
4 |Winter Wheat [$137.4 million| $2.39 bu
5 |Cotton $118.6 million | $0.706 Ib.
6 |Rice $64 million | $8.65 cwit.
7_|Grain Sorghum | $45.6 million [ $1.72 bu
8 |Cottonseed $17.6 million |$131.00 ton
9 |Tobacco $10.9 million | $1.905 Ib.
10 [Potatoes $9.7 million | $5.15 cwt.

*Adapted from 1999 Missouri Farm Facts
Updates available at <http://ext. missouri.edu/agebb/moass>

Table 1.1 lists the top 10 Missouri crops in 1998
according to their production value. The average
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market price per unit that producers received for
these crops is also listed. Current values may be
obtained from the most recent Missouri Farm
Facts available from the Missouri Agricultural
Statistics Service or on the Internet at
<http://agebb.missouri.edu/mass>.

Main Uses of Major Missouri Crops

Crops can have several uses, but most are
produced for very specific needs. The following
paragraphs list the main use of each of the major
crops grown in Missouri.

Soybeans are the world’'s foremost provider of
protein and oil. Whole soybeans are processed
into protein-rich meal and used for livestock feed.
Intensive processing of soybeans has made them
just as important for industrial use. Soybean oil,
which is processed from the whole bean, is used
mostly for cooking purposes. Soybean oil is also
used in industrial products such as diesel fuel,
inks, paints, and plastics. Soybean meal, the cake
left from the crushed bean, is ground and most
commonly used as a high protein supplement in
livestock and poultry feed.

Many products can be manufactured from corn as
can be seen in Figure 1.2, but the main use of this
commodity is for livestock feed. Approximately
60% of all corn growth in the United States is fed
to domestic livestock as ground grain, silage, high-
oil, and high-moisture corn. During the 1997-98
marketing season, the estimated feed usage of
corn was more than 16.3 billion bushels and
Missouri ranked 10th in the nation for grain corn
production.

In 1998, 5% of all U.S. grain sorghum was grown
in Missouri. Because of its similar composition to
corn, grain sorghum’s main use is also for
livestock feed. Sorghum acreages tend to
fluctuate annually but due to sorghum’s resistance
to drought and heat, acreages often increase if a
dry, hot year is expected.

In 1998, the state ranked first in the nation in hay
production, excluding alfalfa, and fourth in the
nation in all types of hay production. That same
year, hay acres were the second largest crop
acres harvested across the state. All hay
produced in the state is used as a livestock
roughage feed source. The demand for hay within
the state is great since Missouri also ranks second

in the United States in the total number of beef
COWS.

Winter wheat is the primary wheat crop grown in
Missouri, with spring wheat grown in some areas
of the state. The seeds from both varieties are
used mainly in the production of flour. Wheat
production has steadily increased over the past
decade due to the use of improved varieties and
better fertility management by Missouri producers.

Cotton production is another important crop to the
state, bringing in the fifth highest cash crop
receipts in 1998. Cotton’s main use throughout
the world is for cotton fiber. Fiber is picked from
mature cotton plants and then processed into
thread that is woven into cloth and textiles.
Clothing is the major use of all processed cotton
fibers; however, a large amount is used in the
production of textiles for home furnishings such as
towels and sheets.

Rice is used almost entirely for human
consumption, providing the main food source for
almost half the human population of the world.
Because of world population growth, the demand
for rice continues to increase. The USDA Supply
and Demand Report stated that the world use of
rice in 1996 through 1997 was more than 370
million metric tons. The United States exports
40% of all rice grown in the country because U.S.
technology has created the highest-quality and
most sought-after rice in the world. Most of the
remaining rice grown in the country is consumed
as food. Although Missouri rice acres are limited
(approximately 100,000 acres since 1995), yields
continue at 5,000+ pounds per acre.

Main Uses of Components of Major Crops

Crop components are the parts of a plant (the
seed, stem, leaves, or roots) that undergo
separate or additional processing to form products
for consumer use. Although Missouri’s major
crops are produced for one main use, most of
these crops have other components that can be
used in similar or very different ways.

Soybean production in the United States is
growing annually due to the industrial potential of
the soybean seed. Research continues to discover
new uses and products from this “miracle crop” by
using its main component, the seed or bean, in
three ways: (1) whole beans, (2) as an oil, or (3) as
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a meal or protein product. By explaining the
intensive processing of the soybean seed, it is
easy to see how many different uses can be made
of this crop component.

Whole beans are initially hulled and rolled into full
fat flakes that may be ground at this stage and
used in animal feed or processed into full fat flour
for commercial use. This flaking process is
necessary to produce soy oil, a major use of the
crop. Crude oil is extracted from the fat flakes in
a three-step process. First the flakes are bathed
in a solvent. Next, they are degummed, a process
in which lecithin (a useable by-product) is
removed. Finally, the flakes are crushed to
remove the oil. This oil is further refined, or
processed, into its main use as cooking oil or
made into margarine and shortening. The pressed
flakes that are left are recycled by removing the
solvent and dried to create oil-free “defatted soy
flakes.” These defatted flakes are the basis of all
soy protein products. The flakes are mainly
ground into meal for animal feed or can be ground
into soy flour that is 50% protein. Soy flour is
further processed into higher protein concentrates
for use in protein drinks, soup bases, or gravies.
Flakes can also be chemically processed into soy
isolates (90% protein), such as the chief
component of many dairylike products including
soy-based cheese and soy milk. Figure 1.1 lists
numerous products produced from soybeans.

Components of corn include the seed or kernel,
parts of the seed, the immature or green plant, and
the stalks. The kernel is mainly used as a
livestock energy feed source. It is generally fed in
the form of cracked, rolled, or ground corn. When
refined, the corn seed is divided into two groups:
primary products and co-products.  Primary
products are the starches, syrups, and dextrose
(sugar) generated from the endosperm (starch) of
the corn seed. They are used in foods, industrial
products, and drugs. Co-products are made from
solubles (dissolved carbohydrates in water-
processing solution), gluten (protein) and hulls,
and from the germ (oil) of the kernel. Co-products
are used in drugs, livestock feed, and foods. See
Figure 1.2 for uses of primary products and co-
products of corn, courtesy of The National Corn
Growers Association. The green corn plant can be
harvested as silage and stored in silos, pits, or
bunkers. Silage is used as a forage livestock feed,
particularly for dairy cows. Corn stalks remaining
in harvested fields are sometimes used as a winter
feed supplement for cattle.

From grain sorghum, the kernel, the green plant,
and the endosperm of the seed are the main
components used. The kernel is chiefly used as
livestock feed. However, additional processing is
required to enhance the feed efficiency of this very
hard grain. Like corn, the green sorghum plant
can be cut as silage for livestock feed.

Wheat is raised mainly for two components, the
seed and stem. The endosperm in the wheat seed
is the source for all flour manufacturing. Other
parts of the seed, bran (outer coat) and germ are
by-products from white flour milling and are used
separately or included in whole-wheat flour. Two
other by-products from flour manufacturing called
middlings _and shorts (the discarded waste
including germ, fine bran, and some flour), are
processed into livestock feed. The stem, or wheat
stubble, of the wheat plant left after the grain is
harvested can be cut, dried, and baled into straw
for use as livestock bedding or ground cover and
mulch. Wheat stubble, if not baled, is left on fields
to prevent soil erosion and to add moisture and
nutrients back to the soil. The immature or green
plant can also be harvested as silage and used as
livestock forage feed.

In hay production, the main components used are
the stem, leaves, and the seed head of the grass
or legume crop. The plant is cut, dried, and baled
to be used as a livestock roughage feed source.
All parts of the plant, except the roots, are used.
However, the roots of legume hay crops play an
important role in replacing nitrogen in the soil.
This will be discussed in Unit 11

Fiber and seed are the components of the cotton
plant used the most. The fiber, formed within the
cotton boll or dried flower, is processed into thread
to be woven into fabric and textiles for clothing and
home furnishings such as towels and sheets.
Cottonseed, also found in the boll, provides oil and
meal used for food products, livestock feed, and
flour. Foots, or the remains from cotton seed oil
refining, are processed into fatty acids for
industrial products. The hulls from the cottonseed
are used separately and in combination with
cottonseed meal for livestock, poultry, and fish
feed or as fertilizer.
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Overview

The rice seed, seed hulls, and plant stems are all
used components of the rice plant. The hull is
removed from the rice seed leaving a bran layer
surrounding the kernel. This brown rice is edible,
but most rice is milled or further processed,
removing the bran to make white or “polished” rice
that most consumers prefer. White rice is mainly
cooked and eaten whole, but is also processed
into cereals, rice cakes, or starch used in other
food products. The bran and germ from the rice
seed can be processed into rice oil, which is a very
fine cooking oil with no cholesterol. Rice seed
hulls are often used for poultry bedding. Similar to
wheat, the stem of the rice plant can be cut, dried,
and baled as straw and used for livestock feed and
bedding.

Alternative Uses of the Major Crops

All of the major crops can be grown for seed
production, but additional care in planting, crop
management, and harvesting must be taken in
order to produce a quality, marketable product.
With a global emphasis on using renewable
resources and increasing production costs,
producers and manufacturers are always looking
for new or alternative uses for crops.

As previously shown in Figure 1.1, soybeans have
more alternative uses than most other crops. This
is only a small listing of current products
developed from soybeans. Products of the future
include hand and baby lotion, low-fat soy oil, and
cytosol (a biosolvent used to clean up oil spills on
shorelines). The United Soybean Board estimates
the largest growth in products made with soybeans
will be in solvents and cleaners, requiring an
increase in production of more than 40 million
bushels of soybeans by the year 2005.

Corn’s alternative uses include industrial products
such as starch, ethanol (a gas supplement), high
fructose corn syrup, gluten feed, meal, and oil. As
seen previously in Figure 1.2, the products made
from primary and co-products are numerous.
Corn can be found in everything from peanut
butter to shoe polish and new uses are being
discovered almost daily. Some of the newest uses
for corn include plastics and antifreeze.

Although it originated as a food source, only 3% of
Missouri's grain sorghum is processed into
anything other than livestock feed. Ethanol is the
only major by-product produced from grain

sorghum starch, but currently most ethanol is
generated from cornstarch.

Wheat straw can be fed as a roughage feed
source to livestock when hay supplies are low.
Before feeding, the straw is injected with
anhydrous ammonia to give it a greater usable
nutritional value. Some alternative uses for wheat
include breakfast food, beer, whiskey, alcohol, and
coffee substitutes. The future could see more use
of wheat in building materials such as straw used
in plywood or wheat starch mixed with concrete.
These types of products are being tested to
develop lighter, less expensive, and better building
materials from renewable crop resources.

Old grass hay can be used as livestock bedding if
the nutritional value has deteriorated and no mold
is present. In addition, current ethanol research is
experimenting with using hays, grasses, and even
yard clippings as a possible source for this growing
fuel product.

An alternative use of cotton fiber is lint, the term
used for fiber after the seeds have been removed
at the gin. Lint is used for padding in furniture,
mattresses, and car seats. It is also used in the
production of other cellulose products. Additional
alternative uses of the cotton plant include
cardboard, plastics, and U.S. paper currency.
Most present-day research on cotton is done in an
effort to improve the quality of the fiber, which in
turn improves the quality of cotton products
consumers may purchase. Cotton waste, or the
remains of the milling process, is currently
recycled into new products.

The by-products of rice, including the meal, bran,
and rice polish, are used in livestock feed. From
the milling process, broken kernels (less than
three-fourths of the whole kernel) are used to brew
beer and are ground for rice flour. Continued
research is looking into using rice stems as
another possible source for ethanol. Rice hulls
can be used for livestock feed.

Other Important Crops Grown in Missouri

Variations in the topography and climate in the
state contribute to production of many other crops
in Missouri. Often considered "alternative" crops,
the production of tobacco, vegetables, and fruits is
very prominent in select areas of the state. These
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crops make an important contribution to the state's
economy.

Although only 3,000 acres of tobacco were
harvested in 1997, this crop was valued at more
than $13 million to Missouri producers. It is grown
primarily in the fertile soils of the Missouri River
bottoms along the northwestern state border and
through central Missouri. Platte and Buchanan
counties between St. Joseph and Kansas City
produce more than 80% of the state’s crop.

Most harvested vegetables are sold at farmers’
markets, roadside stands, and pick-your-own
farms throughout the state. Farmers’ markets
have become popular because consumers
demand less processed and more natural foods.
In 1998, potato and watermelon production
brought in $9.7 and $6.1 million, respectively, for
state vegetable producers. Although watermelon
is really a fruit, it is classified as a vegetable
commodity due to how it is grown. This traditional
summertime treat ranked Missouri ninth among all
other states in 1998.

Likewise, many orchards and vineyards maintain
seasonal marketing stands to promote and sell
their products. Apples, peaches, and grapes are
used to make some of Missouri’s finest jellies,
jams, and wines as stated in the University of
Missouri publication Best of Missouri Farms. This
1988 booklet lists more than 30 families in rural
Missouri who produce everything from soup to
nuts including 15 wineries in operation since the
1840s. Some of these businesses and many new
ones have continued to grow across the state. A
comprehensive directory is maintained by the
Missouri Department of Agriculture, listing many
farmer markets, roadside stands, and pick-your-
own operations. The AgriMissouri Buyer’'s Guide
can be viewed on the Internet at <http://www.mda.
state.mo.us/bguide/htm>.

Companies That Use Major Crops or Crop
Components

Many companies throughout Missouri and the
United States use crops and crop components.
These companies can be grain merchandisers at
local elevators; international exporters; large
livestock producers or feed mills; or processors of
food, feed, or industrial products.

Grain merchandisers purchase grains from
producers or other merchandisers. At local or
terminal elevators, grain crops are dried, stored,
and conditioned for resale. These grains are sold
to feed mills; feed, food, or industrial processors;
or exported to other grain merchandisers around
the world. Grain merchandisers are often called
“middlemen” because they make the market
connection between producers and consumers.
With current technology and marketing strategies,
many producers can bypass the grain
merchandiser and sell directly to feedlots, feed
mills, or grain processors. MFA Incorporated,
Cargill, ADM Milling, and Farmland are examples
of companies that buy, process, or sell major
crops or crop components.

MFA Incorporated, based in Columbia, Missouri, is
a regional farm supply and marketing cooperative
serving farmer/members in Missouri and adjacent
states. A manufacturer, distributor, and supplier,
MFA focuses on production of feed, grain sales,
sales of seed, fertilizer, and crop protection
chemicals.

Cargill Inc. is the largest grain company,
employing more than 80,000 agricultural
employees throughout the world. Based in
Minneapolis, Minnesota, the corporation focuses
on international marketing, processing, and
distribution of agricultural food. This company
maintains divisions in several areas of crop
production including grain processing and seed
and fertilizer production. The grain division is the
largest grain-trading business in the country with
enough wheat purchases annually to bake nearly
8.6 million 1-pound loaves of bread.

Archer Daniels Midland Company, based in
Decatur, llinois, has a network of over 205
domestic and internationally based plants. ADM
focuses on processing cereal grains and oilseeds.
As the link between producers and the food
manufacturer, ADM provides a market for the
producers’ crops and, in turn, supplies feed
ingredients for their animals. ADM processes
corn, cottonseed, rice, soybeans, wheat, barley,
canola, cocoa, peanuts, and sunflower seeds into
value-added products.

Farmland, headquartered in Kansas City, Missouri,
is the largest farmer-owned cooperative in North
America. More than 600,000 independent family
farmers own the 1,500 local cooperatives that
encompass the Farmland Cooperative System.



Overview

Farmland does business in all 50 states and more
than 80 countries. The company owns grain
elevators, feed mills, beef and pork processing
plants, fertilizer plants, and petroleum refineries.
They provide crop production and crop protection
products, livestock feed, petroleum, grain
processing and marketing, and the processing and
marketing of pork and beef products.

Large livestock producers mostly purchase feed
grains or meal made from crops such as soybeans
or cottonseed to be used in animal feeding rations.
Livestock producers include Koch Industries, a
large multifaceted company, headquartered in
Wichita, Kansas, which is involved in several
areas of agricultural production. Koch specializes
in using crops or crop components to feed cattle at
their company-owned ranches and feedlots. Koch
also has business interests in animal feed
processing and distribution; value-added seed
genetics; producing, trading, and distributing
fertilizer and other agricultural chemicals; grain
storage and merchandising; and the milling and
processing of oil seed grain and feed.

Food and industrial processors may purchase
crops in a harvested or preprocessed state
depending on what products they are
manufacturing. For example, Nestle USA, a food
processing plant in Trenton, Missouri, purchases
corn sweeteners and starches, soy products, and
flour from grain processors to add to the various
food products they manufacture. Grain processing
facilities include mills, elevators, and gins such
those owned and operated by Ralston/Purina in St.
Louis.

ConAgra, Inc. of Omaha, Nebraska, is the third
largest diversified international food company.
ConAgra, like Cargill and Koch, has a large stake
in merchandising grain.  Other large food
processors such as RJ Reynolds, Nabisco and
Sara Lee produce many popular brands of
cookies, crackers, cakes, cereal, condiments,
candy, and other food products made from crops
or crop components. General Mills, Quaker Oats,
and Pillsbury are other highly recognized food
processors. Missouri is home to some of the
nation’s most famous food processors including
the Colonial Baking Company and Kraft Foods in
Springfield. St. Louis is home to Ralcorp Holdings,
Inc., which produces breakfast cereals, and Frito-
Lay, Inc., makers of chips and snack foods.

Summary

Major agricultural crops produced in Missouri
include soybeans, corn, grain sorghum, wheat,
hay, cotton, and rice. Soybeans are a primary
provider of protein and oil. Livestock feed is the
primary product produced from corn and grain
sorghum. Wheat is used primarily for the
production of flour. The major use of hay is for a
livestock roughage feed source. Cotton
production results in cotton fiber that is used for
clothing and textiles for home furnishings. Rice is
almost entirely used for human consumption.

Parts of the plants that undergo separate or
additional processing are referred to as crop
components. These components contribute to
many other uses. There are also uses for crops
that are referred to as alternative uses. Ongoing
research is developing alternative uses for crops
such as solvents, cleaners, and ethanol. Additional
high-yielding crops in Missouri are tobacco,
vegetables, and fruits.

Grain merchandisers in Missouri that purchase
grains from producers and develop products for
consumer use include MFA, Cargill, Archer
Daniels Midland Company, Farmland, Koch
Industries, and ConAgra, Inc. Many other large
food processors also use Missouri crops to
produce food for consumer use in the United
States and internationally.

Credits

1998 Missouri Farm Facts. Missouri Agricultural
Statistics Service. Columbia, MO. For current
copie