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PREFACE
‘

In 1991 the United States International Trade Commission initiated its current Industry and
Trade Summary series of informational reports on the thousands of products imported into
and exported from the United States. Each summary addresses a different
commodity/industry area and contains information on product uses, U.S. and foreign
producers, and customs treatment. Also included is an analysis of the basic factors affecting
trends in consumption, production, and trade of the commodity, as well as those bearing on
the competitiveness of U.S. industries in domestic and foreign markets.!

This report on grain covers the period 1995-99. Listed below are the individual summary
reports published to date on the agriculture and forest product sectors.

usIirc

publication Publication

number date Title

2459 November 1991 ............ Live Sheep and Meat of Sheep

2462 November 1991 ........ . ... Cigarettes

2477 January 1992 .............. Dairy Produce

2478 January 1992 .............. Oilseeds

2511 March 1992 ............... Live Swine and Fresh, Chilled, or
Frozen Pork

2520 June 1992 . ...... ... ... .. Poultry

2544 August 1992 ............... Fresh or Frozen Fish

2545 November 1992 ............ Natural Sweeteners

2551 November 1992 ............ Newsprint

2612 March 1993 ............... Wood Pulp and Waste Paper

2615 March 1993 ............... Citrus Fruit

2625 April 1993 ................ Live Cattle and Fresh, Chilled, or
Frozen Beef and Veal

2631 May 1993 ................. Animal and Vegetable Fats and Oils

2635 June 1993 ................. Cocoa, Chocolate, and Confectionery

2636 May 1993 ................. Olives

2639 June 1993 ................. Wine and Certain Fermented
Beverages

2693 October 1993 .............. Printing and Writing Paper

2702 November 1993 ............ Fur Goods

2726 January 1994 .............. Furskins

2737 March 1994 ............... Cut Flowers

2749 March 1994 ............... Paper Boxes and Bags

2762 April1994 ... ... ......... Coffee and Tea

! The information and analysis provided in this report are for the purposes of this report only.
Nothing in this report should be construed to indicate how the Commission would find in an i
investigation conducted under statutory authority covering the same or similar subject matter.

i
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UsITc
publication
number

2859
2865
2875
2898

2917
2918
2928
3015
3020
3022
3080
3083
3095
3096
3145
3148
3171
3268
3275

Publication

date Title

May 1995 ................. Seeds

April 1995 ... ... ... ... ... Malt Beverages

May 1995 ................. Certain Fresh Deciduous Fruits

June 1995 ... ... ..., Certain Miscellaneous Vegetable
Substances and Products

October 1995 .............. Lumber, Flooring, and Siding

August 1995 ............... Printed Matter

November 1995 ............ Processed Vegetables

February 1997 ............. Hides, Skins, and Leather

March 1997 ............... Nonalcoholic Beverages

April 1997 ... ... ... .. ..., Industrial Papers and Paperboards

January 1998 .............. Dairy Products

February 1998 ............. Canned Fish, Except Shellfish

March 1998 ............... Milled Grains, Malts, and Starches

April 1998 ... ... ... ...... Millwork

December 1998 ............ Wool and Related Animal Hair

December 1998 ............ Poultry

March 1999 ............... Dried Fruits Other Than Tropical

December 1999 ............ Eggs

January 2000 .............. Animal Feeds

ii
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ABBREVIATIONS, DEFINITIONS, AND
ACRONYMS

Cereal

Coarse grain

EEP

FAIR Act

Feedgrain

GM crops

Grain

LDP

PCP

PFC

Specialty grains

USDA

Any grain used for food or animal feed, and any grass producing such grain.
For purpose of this report, the term “cereal” is interchangeable with the term
“grain.”

Grain used principally for animal feed, and includes corn, sorghum, barley,
oats, and rye.

Export Enhancement Program: provides financial bonuses under the FAIR
Act to U.S. exporters for certain U.S. exports of grain and other agricultural
products.

The Federal Agriculture Improvement and Reform Act of 1996 also called
the “Farm bill of 1996.”

Term used interchangeably with the term “coarse grain”: grain used
principally for animal feed, includes corn, sorghum, barley, oats, and rye.

Genetically engineered or modified crops containing genetic modification of
organisms by recombinant DNA techniques.

Used interchangeably with the term “cereal”: the small hard seed or seedlike
fruit, especially that of cereal plant such as wheat, rice, corn, or rye, and -
classified for tariff purposes under Chapter 10 of the Harmonized Tariff
Schedule of the United States.

Loan deficiency payment: a payment based on the difference between the
USDA'’s fixed loan rate and the prevailing market price of the grain eligible
to be placed under the loan program.

Posted country price: the daily market price for a specified grain in a
particular geographic location, as determined by USDA under the FAIR Act,
for purposes of the commodity loan program.

Production flexibility contract.

The term includes buckwheat, popcorn, canary seed, rye, wild rice, millet,
triticale, emmer, and spelt.

U.S. Department of Agriculture

viil .
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INTRODUCTION

This summary report provides information on all commonly known grains or cereals,' such
as wheat, corn, rice, sorghum, barley, and oats; it also includes certain milled rice products
classified for tariff purposes under chapter 10 of the Harmonized Tariff Schedule of the
United States (HTS). Grain seed for planting and nearly all milled grain products, such as
wheat flour (except for certain milled rice), are excluded, and are covered in separate
summaries.’

The primary industry covered in this summary is the grain farm sector. That includes
commercial farmers who grow grain that is transported to grain elevators, to rail or port
terminals, or directly to livestock growers, grain mills, and food processors (figure 1). Grain
ultimately reaches domestic and foreign consumers in a variety of forms (figure 2). This
report presents information on the structure of the U.S. and foreign grain-farming sectors,
domestic and foreign tariff and nontariff measures, and competitive conditions in domestic
and foreign grain markets. The analysis particularly covers the period 1995-1999.

The structure of the U.S. grain industry is shown in figure 2. The North American Industry
Classification System (NAICS) categories applicable to the industry are found in the four-
digit industry group number 1111, (Oilseed and Grain Farming); under that category are the
five-digit groups--11114 (Wheat Farming); 11115 (Corn Farming); 11116 (Rice Farming);
and 11119 (Other Grain Farming).

U.S. grain farmers grow the various grain crops, most of which are transported off the farm
through a complicated marketing system (figure 1). The leading crops, corn, wheat, rice,
sorghum, and barley, typically move by truck to country elevators or export terminals, or
are kept on-farm or trucked to nearby feeding operations for livestock.

U.S. production of grain covered in this report amounted to about $26 billion at the farm
level in crop-years 1999/00. Corn accounted for about 66 percent of such production; wheat,
23 percent; rice, 5 percent; sorghum, 4 percent; barley, 2 percent; oats, 1 percent, and
miscellaneous grains, such as rye, buckwheat, and wild rice, less than 1 percent. Cereals are
used chiefly to produce milled grain products, such as flour, which in turn are used to
produce food products, and to feed animals (chiefly poultry, hogs, and cattle). The U.S.
Government, through the U.S. Department of Agriculture (USDA), operates a number of
farm programs, such as production flexibility payments (PFC), and the commodity loan
program, to assist U.S. farmers in grain production. These programs are currently authorized
through the Federal Agriculture Improvement Reform Act of 1996 (FAIR Act).

! The terms “grains” and “cereals” are used interchangeably in this report.

2 USITC, Industry and Trade Summary on Seeds (USITC publication 2859), May 1995, and
Industry and Trade Summary on Milled Grain, Malts, and Starches (USITC publication 3095), 3
Mar. 1998.



U.S. grain: Channels of distribution

Figure 1
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Figure 2
Grain

Structure of the U.S. industry
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Grain: Structure of the U.S. industry

Figure 2—Continued
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Foreign markets are important for U.S. grain, directly purchasing, on average, 35 percent
of domestic output; however, U.S. grain exports fell sharply during the period 1995-99.
Corn, wheat, and rice are the principal U.S. grain exports. U.S. imports supplied 3 percent
of average U.S. grain consumption, rising slightly during the period 1995-99; the U.S.
imports of significant quantity are Canadian wheat and oats, Thai rice, and European oats.

U.S. grain exports fell by about 40 percent during the period 1995-99 from a record $17
billion in 1996 to around $10 billion in 1999, a decline underscoring the volatility of world
and domestic grain markets. The volume of U.S. grain exports fluctuated from 103 million
metric tons (mmt) in 1995 to 76 mmt in 1996, a 26-percent drop. Total world exports of
grain rose steadily from 243 to 262 mmt during crop-years 1995/96 to 1999/00. As a result,
the U.S. share of world exports declined from 34 to 29 percent for wheat and from 68 to 54
percent for world coarse grain between crop-years 1995/96 to 1999/00. Other competitive
exporters, Canada, Australia, the EU, Argentina, and China, increased their shares of world
grain exports.

During 1995-99, overall conditions of competition in grain markets shifted from a “grain
boom” to a “grain glut,” characterized by low farm prices, high inventories, and farmers
under financial stress.

Globally ending inventories of grain rose by nearly 35 percent between crop-years 1995/96
and 1999/00 as world wheat and corn prices each dropped by nearly 50 percent, and world
grain trade and production rose 8 percent each. The United States as the world’s leading
grain exporter has been particularly affected, although higher expenditures for U.S.
Government farm safety-net programs have mitigated some of the adverse domestic effects.
The retrenchment of key Asian grain markets during the period 1996-98, and the shift in
China from a net importer to a major net exporter of grain contributed to the world grain
glut. Except for Mexico, most leading U.S. markets purchased less grain (in value terms)
during the period 1995-99.

During the period, there have been sharp trade policy differences between the United States
and Canada over wheat and barley. The differences affect phytosanitary requirements,
operations of the Canadian state trading corporation (the Canadian Wheat Board), and
licensing. The United States imposed a 1-year tariff rate quota on U.S. imports of wheat
(most of which came then from Canada) in crop-years 1994/95 because the imports were
undercutting USDA farm support operations. In 1998, the governors of five Northern states
used state powers to detain and block trucks carrying Canadian wheat. The United States
and Canada then reached a record of understanding (ROU) in December 1998, ending these
individual State actions, and liberalizing certain Canadian regulations barring or impeding
U.S. exports of wheat. The following is a brief description of the key cereals cited in this
report.



Wheat

Wheat (genus Triticum), the seed of an annual cereal grass, is the leading food grain of the
temperate climatic regions of the world; among U.S. grains, wheat ranked second only to
corn in terms of value of production (table A-1). Wheat is generally categorized as hard or
soft wheat on the basis of kernel characteristics. In addition, wheat varieties are
distinguished depending on when the wheat is planted: spring or fall. Winter wheat is sown
in the fall and starts growing before cold weather halts activity. After lying dormant during
the winter, the wheat plants resume growth in the spring. Spring wheat is sown in the spring
as soon as the ground can be worked, and grows until harvested. The composition of the
1999 U.S. wheat crop, according to USDA data, was as follows:?

Percentage

of U.S.

Classes wheat crop
Hard redwinter . ............ 46
Hardredspring ............. 19
Softredwinter ............. 20
White .................... 11
Durum ................. ... 4
Total .................... 100

Durum Wheat

Durum wheat is a hard wheat, grown mainly in the spring, and is generally milled into a
coarser meal (called semolina) rather than a flour. Durum’s principal applications are in the
production of semolina, ameal used for making macaroni, spaghetti, vermicelli, and similar
pasta products.*

Hard Wheat

Hard wheat has a kernel that is high in protein and gluten content.’ It is produced in areas
with hot summers and moderate rainfall. The flour made from hard wheat readily absorbs
water and produces an elastic and tenacious dough well suited to commercial bread baking.
Wheat cereal breakfast foods to be prepared by the consumer, such as farina, are also

3 The 1999 crop was grown during crop-years 1999/00; U.S. crop-years run from June 1 to
May 31.

* Defined in 21 CFR 137.320.

> According to Webster’s New World Dictionary, “gluten is a gray, sticky, nutritious protein
substance containing gliadin, found in wheat and other grains; it gives dough its tough, elastic
quality.” Gluten is also extracted from wheat, and sold commercially to wheat millers for 8
blending with low-protein flour.



generally made from hard wheat. The principal classes of hard wheat grown in the United
States are Hard Red Winter wheat and Hard Red Spring wheat. Hard White wheat is a hard
wheat grown in small commercial volume in the United States.

Soft Wheat

Soft wheat has a kernel relatively low in protein content, and is grown in areas of abundant
rainfall and moderate temperature. The flour made from soft wheat is used primarily for
baking cakes, crackers, biscuits, and pastry. Prepared breakfast foods, such as wheat flakes,
are made from soft wheat. Soft Red Winter wheat is the leading soft wheat, and Soft White
wheat the second-leading soft wheat.

USDA Standards

USDA recognizes eight classes of wheat: Hard Red Winter, Hard Red Spring, Soft Red
Winter, Soft White, Durum, Hard White, Unclassed, and Mixed wheat. The classes Hard
Red Spring wheat, Soft White wheat, and Durum wheat are further divided into subclasses.
There are no other subclasses.

Each class and subclass is divided into five U.S. numerical grades and U.S. Sample grade,
with grade No. 1 being the highest quality and Sample grade the lowest. The five USDA
numerical grades are distinguished by test weight per bushel, and the percentage of damaged
kernels, foreign material, shrunken and broken kernels, defects, and wheat of other classes.®

Protein content levels are frequently specified in contracts in both domestic and
international transactions for U.S. wheat. Millers and bakers usually need specific and
constant protein levels, depending on their customers’ needs. The protein level of wheat
produced varies greatly depending on growing conditions.’” In years when the protein level
in either the Hard Red Winter wheat crop or the Hard Red Spring wheat crop is lower than
normal, flour millers frequently purchase the other hard class to “blend-up” the average
protein level of the flour. The price premium that millers pay (the “protein premium”) can
be quite high in years when the overall protein level of the wheat crop is low. After
receiving the wheat, millers typically perform their own quality tests, and may blend wheats
together before milling in order to meet customer specifications.

¢ Special grades may be further provided to emphasize special qualities or conditions affecting
the value of wheat. Special grades are added to- and made a part of the USDA grade designation,
but do not affect the numerical grade designation. The protein level (as a percentage of the total
grain weight) may be used to distinguish a special grade.

7 Walter Heid, Economic Research Service (ERS), USDA, U.S. Wheat Industry, Aug. 1979, 9
p- 13.



Corn

Uses

These five primary U.S. wheat classes vary considerably in the end uses to which they are
put. In general, all wheat (with the exception of wheat grown expressly for seed for
planting) is planted with the expectation that it will end up being milled and used in food,
although often an eighth or more of each year’s crop ends up being fed to livestock.
Therefore, desirable milling qualities strongly influence wheat characteristics. The primary
uses of these five wheat classes are shown below:?

Classes Qualitative factors Primary food use
Hard Red Winter . ... ... Good milling and baking All flours, but primarily bread flour,
characteristics, wide range of blended with weaker wheats for
protein levels bread flour, whole wheat breads
Soft White . ........... Low protein Breakfast cereals, noodles,
crackers, donuts, layer cakes, foam
cakes
Soft Red Winter ....... Low protein Flour for cakes, pastries, quick
_ breads, crackers, snack foods
Hard Red Spring . ...... Excellent protein level and All flours, primarily bread flour,
milling qualities white bakers’ bread and rolls
Durum............... Highest protein level Semolina for pasta products

There is a high degree of substitution between Hard Red Spring and Hard Red Winter,
depending on the protein levels.

In the United States, most wheat is milled into flour and meal and further processed to make
products for human consumption. Wheat is also used in significant quantities for seeding
and as livestock feed, and in small amounts for the manufacture of starch, gluten, and some
industrial products. The “feed and residual” use of wheat has been quite volatile, with
animal feeding of wheat rising during years when wheat quality is low, or when large crops
render wheat feeding cost-competitive to such alternative feedgrains as sorghum or corn.

Corn or maize (corn Zea mays, L.) is the most important grain produced in the United States,
in terms of acreage planted, quantity produced, and value of production (table A-1). There
are many types and varieties of corn that differ greatly in growth and grain characteristics.
Corn is a warm weather plant, but various strains have adapted to wide ranges of climate.
Some strains grow less than 2 feet tall and mature in 60 to 70 days; others grow more than
20 feet tall and need more than 300 days to mature.

8 The Wheat Grower: Wheat Facts, 1998, p. 9, and Joy Harwood, Mack Leath, and Walter 10
Heid, USDA, ERS, The U.S. Milling and Baking Industries, Dec. 1989, p. 17.
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The grain kernel is the part of the plant normally used for food and feed. However, parts of
the entire above-ground plant often are used for animal forage or ensilage, and the immature
ears and kernels of certain types of corn are used as vegetables. Corn ensilage and vegetable
corn (sweet corn on the cob, canned sweet corn, and so forth) are not included in this
summary. There are seven corn groups or types, based on kernel characteristics—dent, flint,
flour, sweet, pop, waxy, and pod corns.

Dent corn is by far the most important type of corn produced in the United States. Dent corn
kernels have a dent or depression in the kernel crown as a result of shrinkage of the deposit
of soft starch at the crown during ripening. The soft starch is surrounded on the sides by
hard (horny) starch which shrinks less than the soft starch. Unless otherwise specified, the
term “corn,” as used in this summary, refers to “yellow dent corn.”

Other types of corn have been developed with specific characteristics, such as high-lysine
corn or high-oil corn. In addition, genetically modified types, such as “BT-corn” (described
later under “Research and Development”), have also been developed, especially during the
past 5 years. Popcorn, a specialty dent corn, is discussed separately below.

In the United States, corn is used principally as a feedgrain. For such use, it is suitable for
all classes of farm animals. It is lower in protein content than most other feedgrains, but has
a higher total digestible nutrient content, and is the standard to which other feed grains are
compared.

Large quantities of corn are used by the wet-milling industry in the production of starch,
dextrine, adhesives, and corn sweeteners. The recent commercial development of new
processes to produce high-fructose corn syrup-U.S. usage, which has captured a significant
share of the market for sweeteners in liquid products (particularly soft drinks), has led to a
rapid increase in corn usage by wet millers.

Sorghum

Grain sorghum (or “milo”) is a cereal grass having broad cornlike leaves and a tall pithy
stem bearing the grain in a dense terminal cluster. The principal value of sorghum in the

~ United States is as a feed for livestock; sorghum ranks as the fourth-leading U.S. grain in
terms of value (table A-1). Sorghum has about 95 percent of the feeding value of corn, on
a pound-for-pound basis. Small amounts of sorghum may be milled into starch, made into
alcohol, or used for seed. Some grain, stalks, and leaves are fed to livestock as silage or
forage. Although sorghum in the United States plays a negligible role in the human food
chain, it is consumed extensively by the peoples of Asia and Africa, in the form of bread,
porridge, and in the manufacture of an alcoholic beverage similar to beer.

11
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Rice

Rice is the primary food for more than one-half of the world’s population, and the third-
leading grain produced in the United States, in terms of the value of output in recent years
(table A-1). The major use for rice is directly as food, and secondarily in the United States,
as a constituent in the production of beer.

Paddy or rough rice is the term used for rice after is has been threshed, but before the hulls
have been removed. Most paddy rice is milled for food or industrial use; relatively little is
utilized as seed or feed.

Brown rice is rough or paddy rice from which the hull has been removed but which retains
the bran layers and most of the germ. Basmati rice is an aromatic, long-grain brown variety
grown principally in Pakistan and domestically in small quantities in Texas. Basmati rice
is considered a premium grade of rice and sells at prices above those of other types of brown
or white rice. Other types of brown rice, whether long, medium or short grain, have grown
in popularity in the United States as a result of rising consumer nutritional awareness.
However, brown rice consumption in recent years represented only about 1 percent of total
food use of rice.

Most brown rice is further processed to remove the bran layers and the germ and is then
known as milled, polished, or cleaned rice. Milled rice is usually coated with glucose,
vitamins, and talc to produce common enriched white rice. This is the most popular form
of rice ordinarily marketed in the United States for food.

Production of parboiled or converted rice occurs when rough rice is soaked in water,
steamed under pressure, dried, and then milled in the usual manner. All rice used in soups
and similar processed preparations is parboiled. Milled rice that is further cooked or boiled
is known as instant or precooked rice.

In the milling process, some of the kernels are broken, resulting in several grades of rice.
In the terminology of the trade, head rice is that which consists mostly of whole kernels;
second heads comprise the largest pieces of broken kernels; screenings are the next smaller
sized pieces; and brewers’ rice are the smallest pieces of broken kernels. Head rice is
usually boiled for consumption as a table food. It is also used in various breakfast food
products. Broken rice kernels are used as food for livestock, in making fermented beverages,
and as a source of starch and flour. In the production of beer, brewers’ rice is a malt adjunct
(or additive) used principally to produce a more durable beer retaining its desired qualities
longer, and a beer lighter or cleaner in color than that brewed from other grains.

This summary excludes certain milled rice products classified under HS chapter 11, such
as rice flour and meal (HS subheadings 1102.30.00 and 1103.14.00).° Byproducts and

® USITC, See Industry and Trade Summary on Milled Grains, Malts, and Starches, USITC 12
publication 3095, Mar. 1998.

12



Oats

wastes of rice milling, such as rice bran, polish, and hulls, are used primarily as animal
feeds and not covered in this report.'

Barley

Oats are the seed of an annual cereal grass, and are used largely as feed for livestock. Oats
are the sixth-leading grain in the United States (table A-1). Oats are also used for seed, and
in the manufacture of breakfast foods and of flours. During crop-years 1995/96 to 1999/00,
an average of 64 percent of domestically consumed oats were used in feed, 32 percent in
food, alcohol, and industrial use, and 5 percent as seed.

Milled oat products are contained in a separate summary. Milled oat products fit for human
consumption include rolled oats and hulled oats. After being hulled, white oats are either
steamed and rolled into thin flakes, called rolled oats, or ground into oatmeal and oat flour.

Barley is the seed of an annual grass. During the years 1995-99, it was the fifth-leading
grain crop produced in the United States, by value, behind corn, wheat, rice, and sorghum
(table A-1).

The major use (49 percent of average consumption from crop-years 1995/96 to 1999/00) for
barley is as feed for livestock. Barley is interchangable, to some degree, with other grains
such as corn, sorghum, and wheat as a livestock feed. About one-halfthe barley used as feed
is consumed on the farms on which it is grown and the remainder, used by feed
manufacturers or livestock feeders, is purchased from other farms.

The second-leading use (47 percent of 5-year average consumption between 1995/96 and
1999/00) of barley is in making malt, which consists of good-quality grain germinated under
controlled conditions and then dried. It is then separated from the sprouts (which are used
as an animal feed). The malt, which looks identical to barley, has a distinctive odor and
flavor; it contains an enzyme (diastase) capable of converting starch to sugar. Malt is used
principally in making beer and distilled alcoholic beverages. Other uses include
nonalcoholic beverages and beverage preparations, breakfast foods, candy, and other food
preparations.

" USITC, See Industry and Trade Summary on Animal Feeds, USITC publication 3275, Jan. 13
2000.
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Barley malt is usually produced in the United States and Canada from six-row barley; in
Europe it is generally made from two-row barley. The barley head, or spike, consists of a
zigzag stem (rachis) with groups of three kernels (spikelets) arranged alternately on opposite
sides of the rachis. In six-row varieties all three spikelets at each rachis joint are fertile,
whereas in the two-row varieties only the central spikelet develops. Malt made from six-row
varieties is preferred by most U.S. brewers because of its higher diastatic power, which
allows the use of more malt adjuncts (usually corn grits or brewers’ rice) in the manufacture
of beer and distilled alcoholic beverages. European malt has a higher extraction rate (i.c.,
it yields more sugar from the malted grain) then U.S. malt.

In addition to its use as livestock feed and as malt, barley is milled into edible and inedible
products. Some barley is kept for seed. The principal milled barley food products are pearl
barley and barley flour. Barley that has simply been ground, rolled, or flaked is used almost
exclusively as livestock feed and is considered unfit for human consumption.

Specialty Grains

Buckwheat

Buckwheat is a herbaceous plant, whose seeds are used as bird feed, ground into flour, or
made into groats, i.e., hulled kernels. Buckwheat groats are used in soups, gravies, and in
ethnic dishes such as kasha (an Eastern European dish). Buckwheat flour, usually mixed
with wheat or corn flour and a leavening substance, is used for the preparation of pancakes.
Buckwheat flour is also mixed with other flours to produce.a cereal breakfast food. In Japan,
buckwheat is used for the manufacture of noodles; the Japanese also manufacture a liqueur
from buckwheat.

Industry sources indicate that domestically about 95 percent of buckwheat is used in food:
70 percent is made into groats, and 25 percent into flour. Buckwheat is rarely used for
animal feed; some buckwheat is used in wild bird feed.

Popcorn

Popcorn is a type of flint corn originally cultivated by Native Americans hundreds of years
before Europeans arrived in the Americas.!" Popping results from rapid expansion of
moisture in individual starch particles as the popcorn is heated, followed by a sudden release
of the resulting pressure as the kernel bursts. The popped corn may be up to 35 times the
volume of the original popcorn. Popcorn is sold either as a plain or flavor-added product,
in moisture-proof containers ranging from plastic bags and glass jars to ready-to-use
packages for microwave ovens.

"' P.R. Carter, D.R. Hicks, et al., “Popcorn, ” Alternative Field Crops Manual, University of
Wisconsin-Extension, found at http://www .hort.purdue.edu/newcrop/afcm/popcorn.html, 14
retrieved Feb. 2, 2000.
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Canary seed

Canary seed is the seed of an annual grass (Phalaris canariensis); the seed is used solely as
a feed component, alone or in mixtures, for caged or wild birds.’> However, the plant also
serves a very valuable function in forming good sod in poorly drained areas because it can
stand in water a relatively long period of time. The growing season is from late spring to
July, if cut for forage, or to August, if grown for seed.

Canary seed is grown principally on fallowed wheat land in the Dakotas and Montana and
in poorly drained areas. The U.S. production of canary seed varies from year to year, based
on growers’ needs in terms of sod formation, and based on prospects for monetary return
relative to that of other crops. Canary seed production is most often a minor part of a
growers’ total operation. The seed varies in quality according to size, gloss, hardness of the
seed coat, and percentage of foreign material. Canary is sold in bulk or in bags; it is then
typically blended with millet, safflower, flaxseed, and/or canola to produce commercial bird
feed.

Rye

Rye is a widely cultivated cereal grass, the seeds of which are used for making flour and
whiskey. Rye is also used as a livestock feed. In many parts of the world rye is an important
bread grain because of its adaptability to poorer soils and cooler climates. In the United
States, about two-fifths of the acreage planted to rye is harvested for the grain. The
remainder of the crop is used either for pasture, as silage, or as a winter cover crop
(particularly in the Southern States). The bulk of U.S. rye is harvested in the Great Plains
States.

Rye grain is used in the United States primarily in milling and for the manufacture of
distilled spirits. It is also used for seeding and as a feedgrain. The bulk of imported ryes are
used for making whiskey and for milling into flour. Rye grain for use as feed is often ground
because animals can utilize it more efficiently in that form. This report does not include the
byproducts or wastes resulting from the milling of rye, or milled rye products for human
consumption, such as rye flour and rye meal.” Rye is generally milled into the following
flour types:

Type Color Grind
White flour ......... White Fine
Medium flour . ....... Light grayish-brown | Medium
Darkflour .......... Light grayish-brown Coarse

> Government of Saskatchwuan, Farmfacts: Canary seed in Saskatchwuan, Mar. 1996, found
at http://www .agr.sk.ca/saf/farmfact, retrieved May 5, 1999.

1 See the Industry and Trade Summary on Milled Grains, Malts and Starch, USITC 15
publication 3095, Mar. 1998, and on Animal Feeds, USITC publication 3275, Jan. 2000.
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Wild Rice

Wild rice is a native North American cereal, grown principally in the United States and
Canada. Wild rice (of the genus Zizania) is not a true rice, but an annual marsh grass that
is cultivated or grown wild in shallow, fresh-water lakes and streams. Traditional harvesting
of natural wild rice has been done from boats or canoes (canoe-and-flail method).

Development of more shatter-resistant wild rice allowed mechanical harvesting and
encouraged more production in the 1960s and 1970s."* Commercial production of wild rice
in paddies, and mechanical harvesting, is mainly practiced in Minnesota and California.'s
In paddy rice production, wild rice is planted and flooded, with the water level controlled,
which results in a larger portion of the crop maturing at the same time. It is then
mechanically harvested. Wild rice is typically grown in a paddy for 5 years, and then rotated
with other, nonflooded crops, such as potatoes, oats or barley.

After harvest, the wild rice is taken to a processing plant, where it is cured, or fermented
from 4 to 5 days. The browned kernel is then parched (dried). Parching loosens the hulls and
gives the grain a roasted flavor; the wild rice is then cleaned and hulled, exposing the shiny
black seeds. One hundred pounds of unprocessed wild rice yields 40 pounds of processed
grain."’

Wild rice is used primarily in mixtures with brown rice, as a stuffing for fowl, and/or as a
separate dish served with meat. It is occasionally used alone. Other minor uses are as a
breakfast cereal and in pancake mixes; it is usually a specialty dish or delicacy.

Millet

Millet is one of the oldest cultivated crops of the world, the term “millet” applying to
various grass crops whose seeds are harvested for food or feed. There are five millet species
of commercial importance—proso, foxtail, barnyard, browntop, and pearl.’® Proso millet
(Panicum miliaceum L.) and foxtail millet (Setaria italica L.) are the dominant millets
grown in the United States. Proso millet is a feed component for wild and domestic
birdseed, with the large seeds preferred for premium priced caged birdseed. Proso millet is
fed to livestock in similar ways as oats and barley. Foxtail millet is usually grown for hay
or silage.

“E.A. Oelk, et. al., “Wild Rice,” Alternative Field Crops Manual, University of Wisconsin-
Extension, found at http://www.hort.edu/newcrop/afcm/wildrice.html, retrieved Feb. 2, 2000.

' USDA, Office of Pest Management, Policy Crop Profile for Wild Rice in Minnesota,
prepared Jan. 2000, found at http://cipm.ncsu.edu/cropprofiles, retrieved Feb. 2, 2000.

1% Ibid.

""E.A. Oelk, et. al., “Wild Rice,” Alternative Field Crops Manual, University of Wisconsin-
Extension, found at http://www.hort.edu/newcrop/afcm/wildrice.html, retrieved Feb. 2, 2000.

" E.A. Oelke, et. al., “Millets,” Alternative Field Crops Manual, University of Wisconsin-
Extension, found at http://www.hort.purdue.edu/newcrop/afcm/millet.html, retrieved Feb. 2, . 16
2000.
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Triticale

Triticale is a crop species resulting from a cross between wheat (Triticum) and rye (Secale),
hence the name triticale (Triticale hexaploide L.). Plant breeders in the United States and
Canada developed commercial varieties of triticale, and up to 250,000 acres were planted
in the 1960s in the United States, but a lack of markets abated commercial interest and
plantings. Most triticale planted in the United States is used as a feedgrain, particularly in
the Western States, or as a forage crop grown in the winter in Southern States for grazing.'®

Emmer and Spelt

Emmer (Zriticum dicococon Schrank) and spelt (Triticum spelta L.) are subspecies of
common wheat that have been grown in Europe for hundreds of years, and were introduced
into the United States in the 1890s.2 Emmer is a member of the subspecies of wheat that
includes durum wheat. Emmer is similar to oats, and is planted in the spring in the United
States for use as a feedgrain, replacing either oats or barley. Little or no emmer is used
presently in food products in the United States, according to Stallknecht.?!

Many of the same species of spelt have been planted in the United States since the 1900s,
although in the 1990s advanced spelt cultivars with better milling and food use
characteristics were introduced in the United States. Ground spelt is mainly used as an
alternative feedgrain to oats and barley. After dehulling, ground spelt can be used in pasta
or high-fiber breakfast cereals or in flour or baked goods to replace soft red winter wheat
flour. Spelt products are available through organic health food outlets as grain, whole grain,
and white flours, and in processed products such as pasta, cold and hot cereals, and pre-
packaged bread and muffin mixes.

"E.A. Oelke, et. al., “Triticale,” Alternative Field Crops Manual, University of Wisconsin-
Extension, and University of Minnesota, Extension Service, found at
http://www .hort.purdue.edu/newcrop/afcm/triticale.html retrieved Feb. 3, 2000.

*°E.S. Oplinger, et. al., “Spelt,” Alternative Field Crops Manual, University of Wisconsin-
Extension, and University of Minnesota, Extension Service, found at
http://www.hort.purdue.edu/newcrop/afcm/spelt.html, retrieved Feb. 3, 2000.

?' GF. Stallknecht, et. al., “Alternative Wheat Cereals as Food Grains,” in Progress in New
Crops, J. Janick, editor, 1996, found at ' 17
http://www.hort.purdue.edu/newcrop/proceedings1996/V3-156html, retrieved Feb. 3, 2000.
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U.S. INDUSTRY PROFILE

Industry Structure

The number of U.S. grain producing entities declined by 2.1 percent annually from about
1,078,000 in 1992 to 867,000 in 1997 (the only years for which official U.S. data are
available) (table A-2). However, adding together the separate grain farms sharply inflates
the actual number of farms since many produce several grains. Excluding these double-
counted farms, USDA reported that the total number of grain and oilseed farms (under
NAICS category 1111) was 463,000 in 1997, with 180 million harvested acres out of
285 million acres owned.”? The average grain and oilseed farm thus harvested about
389 acres of these crops; no data were reported for earlier years.?*

In 1997, there were 431,000 corn farms, 244,000 wheat farms, 90,000 oats farms, 49,000
sorghum farms, and 42,000 barley farms (table A-2). Similarly, there were 9,000 rice farms,
and about 12,000 farms producing specialty grains, the leading ones being millet, popcorn,
and rye (table A-3).

Corn

Corn is the leading grain, accounting for about two-thirds of the 1999 value of domestic
production of grain (table A-1), and 49 percent of the harvested acreage of the leading grain
crops (table A-4). In 1997, the average U.S. corn farmer harvested 162 acres of corn. Small
farms (those with fewer than 250 acres of corn) supplied 33 percent of U.S. corn production
in 1997 (table A-2); medium-sized farms (ranging in size from 250 to 1,000 acres each)
accounted for 52 percent of U.S. corn output in 1997. The largest corn farms (with over
1,000 acres each) produced 15 percent of the output in that year.

Corn is grown in commercial quantities is most States; however, 5 states (Iowa, Illinois,
Nebraska, Minnesota, and Indiana) accounted for 64 percent of the 1999 crop, and the top-
10 corn producing states accounted for 84 percent of corn production (table A-5). The Corn-
Belt States and adjacent Great Plains States (Kansas) dominate corn production, in part
because of their favorable rainfall and soils. Corn is typically grown in rotation with
soybeans or wheat in a complementary pattern; farms in the Corn Belt States have gradually
become two-crop producers of corn and soybeans, and occasionally soft wheat. In addition,
hog operations on cash grain farms have been sharply curtailed as hog and cattle production
has shifted to large, concentrated animal feed operations. Corn farms also grow other grains,
such as sorghum or oats, depending on rainfall and soil types.

2 U.S. Department of Agriculture, 1997 Census of Agriculture, vol. 1, part 51, Mar. 1999.

% The U.S. Department of Commerce reported in 1992 under SIC classification 011, that there
were 405,000 “cash grain farms,” with 245 million acres owned and 159 million acres of
harvested cropland. U.S. Dept. of Commerce, Census Bureau, 1992 Census of Agriculture, vol.14g
pt. 51, table 18.
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Wheat

Wheat, the second-leading cereal, accounted for 23 percent of the 1999 value of domestic
grain production (table A-1), and 38 percent of the harvested grain acreage (table A-4). In
1997, the average U.S. wheat farm harvested 241 acres of wheat; as with corn, the small
farms (each with fewer than 250 acres) supplied 24 percent of U.S. wheat production in
1997 (table A-2). The larger farms (with over 500 acres) accounted for 58 percent of U.S.
wheat production.

Wheat is grown mainly in the Great Plains, the Northern Tier along the Canadian border,
and in the Pacific Northwest, although some Corn Belt states have significant wheat
production as well (table A-6). The top six states (Kansas, North Dakota, Montana,
Oklahoma, Washington, and Texas) accounted for more than half of U.S. wheat production
during 1995/96 to 1999/00. The Great Plains States (Kansas) and The Northern Tier States
(North Dakota, Montana, Idaho, and Washington) dominate U.S. wheat production, due to
their favorable climate, soil types, and ease of tillage. The planting of wheat is typically
rotated with that of other cereals (particularly oats and barley), certain oilseeds (such as
sunflower seed, canola, or soybeans) in order to reduce insect and plant disease problems,
and improve soil conservation.

Rice

Rice is the third-leading cereal, accounting for 5 percent of the 1999 value of domestic
production (table A-1), and 3 percent of the harvested acreage (table A-4). In 1997, the
average U.S. rice farm harvested 347 acres of rice; medium-sized farms (of 250 to 1,000
acres each) supplied 61 percent of production (table A-2).

Rice is grown mainly along the States bordering the lower Mississippi River and the Gulf
of Mexico, and in California; six States (Arkansas, California, Louisiana, M ississippi,
Texas, and Missouri) account for virtually all commercial rice production in the United
States (table A-7). Arkansas and California accounted for about two-thirds of production
between crop-years 1995/96 and 1999/00. Because most rice is irrigated in the United
States, access to irrigation water and a relatively warm climate favor rice production in
those States. Rice farms do produce other crops, soybeans for example.

Sorghum

Sorghum, the fourth-leading cereal, accounted for 4 percent of the 1999 value of domestic
grain production (table A-1), and 6 percent of the harvested acreage (table A-4). In 1997,
the average U.S. sorghum farmer harvested 173 acres of sorghum. Small farms (fewer than
250 acres) supplied 40 percent of the sorghum production in 1997 (table A-2). Kansas,
Texas, and Nebraska dominate the production of sorghum, accounting for 81 percent of U.S.
production in 1999 (table A-8). Sorghum’s resistance to variable rainfall makes it a more
resilient feedgrain than corn in these states.
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Oats and barley

Barley and oats are the fifth- and sixth-leading grains in the United States (table A-1). Both
crops are grown in rotation with wheat in the Northern Tier States (North Dakota, Montana,
Idaho, Washington, Minnesota, Wisconsin, and South Dakota). In 1997, the average U.S.
oats farm harvested 30 acres of oats, and the average barley farm harvested 142 acres of
barley (table A-2). Oats are mainly a small-farm crop, with 89 percent of the output grown
on farms with fewer than 250 acres; barley production more closely follows the pattern for
wheat, with 62 percent of U.S. barley grown on farms of 250 or more acres (table A-2).

Oats and barley are primarily grown for use as feedgrains, although most producers also sell
a portion of their crop for higher value use as food-grade oats or malting barley, if the crop
attains that level of quality. Historically, oats and barley were important rotational crops for
wheat (for soil conservation and to break disease cycles), and as feed crops for farm animals
(draft horses).

Specialty grains

All of the specialty grains (millet, rye, popcorn, buckwheat, wild rice, triticale, emmer, and
spelt) were grown on a combined 11,640 farms on about 1 million acres in 1997 (table A-3).
Millet is the leading specialty grain, followed by rye, and popcorn. Average acreage
harvested per farm for these grains was 91 acres per farm. Millet is grown chiefly in South
Dakota, Colorado, and New Mexico, which together supplied 94 percent of the 1997
production. The second-leading specialty grain, rye, is widely dispersed throughout the
United States: Oklahoma, Georgia, South Dakota, Michigan, and Minnesota were the top
five suppliers with a 30 percent share of the 1997 output.

Popcorn, the third-leading specialty crop, is grown mainly in Nebraska, Indiana, Illinois,
and Ohio, which together supplied 71 percent of 1997 production. The average popcorn
farm had 144 harvested acres in that year (table A-3).

Buckwheat was grown on fewer than 500 farms in 1997, most of which were in the Dakotas,
Minnesota, Washington, and New York. Another specialty grain, triticale, is grown mostly
in wheat-growing areas of the Southwest, Colorado, Utah, and New Mexico. Emmer and
spelt are grown mostly on small farms in Ohio, Pennsylvania, and Michigan. Triticale is
grown on a few thousand acres mostly in the Western Plains States; some triticale is planted
as a winter forage crop in certain Southern States.?*

*E.A. Oelke, et. al., “Triticale,” Alternative Field Crops Manual, University of
Wisconsin=Extension, and University of Minnesota, Extension Services, found at
http://www.hort.purdue.edu/newcrop/afcm/triticale.html, retrieved Feb. 3, 2000. There are not 20
official U.S. Government data reported on triticale.
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Employment

Data on total employment in the U.S. cereals industry are not available because the farm
labor used to produce these crops typically produces a variety of other field crops or
livestock at the same time. A considerable amount of actual farm labor is “unpaid” farm
labor of farm family members. As indicated previously, there were areported 463,000 farms
(generally each with at least one farmer) in 1997. In addition to their own labor, farmers also
employ hired labor, either seasonally or permanently, to aid in planting, harvesting,
cultivating or applying farm chemicals. Hired labor is used relatively infrequently in corn
production, for example, accounting in 1998 for 2 percent of cash expense in producing
corn. However, hired labor costs are more important for wheat farming, accounting for
about 8 percent of the cash cost of wheat production in 1998.%° The USDA indicates that for
rice, hired labor is even more important, accounting for 11 percent of 1998 cash farm
production expenses.?

Labor Intensity, Skill Levels, Level of Productivity

Farm labor involves a multitude of mechanical, horticultural, and managerial skills. For
most grain farmers, economic returns can be attributed to their own labor, managerial
abilities, returns on capital (such as machinery) and land, as well as returns on risk taking.
The growing of each grain is a relatively land-intensive and capital-intensive activity that
has become, over the past several decades, a highly mechanized operation in the United
States.

Most grain farmers operate as sole or family proprietors (owning the land they farm).
Production patterns for the $47 billion worth of total U.S. cash grain and oilseed sales in
1997 are as follows: 68 percent from owner-operated individual or family farms, 18 percent
from partnership operations, and 14 percent from corporations.”’ Most farmers are full or
part owners of the land they farm. In 1997, 71 percent of harvested cropland was owned by
the farmer or farm family, 16 percent in a partnership, and the remaining 12 percent by a
corporation (94 percent of these being family-owned corporations).?

In grain farming, a commonly accepted measure of productivity is the crop yield. In the
United States, grain yields on a per-acre basis have generally increased during the past
several decades because of better cultivation, chemical application, and plant varieties.
Wheat yields rose by 44 percent from an average 27.5 bushels per acre during 1965-69% to

» USDA, ERS, Costs of Producing—Major Field Crops, 1998. In 1998, total cash expenses for
wheat were estimated at $68 per acre with hired labor costing $5.40 per acre; for corn, total
expenses were $158/acre with $3.19/acre for hired labor. Unpaid labor was valued at $31 per acre
for corn and $11 per acre for wheat.

% Rice farming had an estimated per acre cash expense in 1998 of $38, and total expenses of
$350. Unpaid labor in rice production was valued at $30 per acre. Source: USDA, ERS, Ibid.

*"USDA, 1997 Census of Agriculture, vol. 1, pt. 51, p. 63.

2 Ibid.
» USDA, ERS, Wheat: Background for 1995 Farm Legislation, Apr. 1995, app. table 1;
Feed Grains: Background for 1995 Farm Legislation, Apr.1 1995, app. table 1; and Rice: 21

Background for 1995 Farm Legislation, Apr. 1995, app. table 1.
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an average 39.5 bushels during 1995-99 (table A-4). There was a 64-percent yield gain for
corn from 78.5 bushels per acre during 1965-69 to 128.7 bushels per acre in 1995-99. Yield
gains forrice rose by 34 percent from 4,370 hundredweight per acre to 5,843 hundredweight
per acre, respectively.

However, annual crop yields vary widely since weather is a key factor in year-to-year
changes. During 1995-99, corn yields fluctuated from 122 bushels per acre in 1996 to 134
bushels peracrein 1998, a 10-percent variation (table A-4). Nonetheless, weather conditions
were generally good in the United States during the years 1995-99, and this was reflected
in the excellent average yields.

Vertical and Horizontal Integration

Grain farmers, as indicated above, are numerous and decentralized, with the majority of
farmers either full or part owners of a single farm. There is little direct foreign ownership
of U.S. farms, and few U.S. farmers operate abroad.

As a way to obtain higher prices and to more efficiently market their grain, many farmers
have formed or joined cooperatives. Cooperatives provide various services for their
members, including marketing crops to elevators and mills. Cooperatives also own and
operate wheat and rice mills. By acting as the sole agent for many farmers at once,
cooperatives may be able to obtain greater bargaining leverage for farmers. Cooperatives
play an important role in the marketing of soybeans and grain, accounting for over one-third
of all such farm-level marketing, and a significant share of exports.

Marketing and Pricing Practices

The important factors that characterize the marketing of grain are first, the uniformity of the
products themselves (within a grade and type); second, the importance of foreign markets;
third, the involvement in export trade by a relatively small number of companies; and
fourth, the importance of transportation in marketing channels used by grain farmers (as
shown in figure 2). Farmers can either market their crops to export markets or sell to U.S.
mills or feed operations.

Grain is a bulk, largely homogeneous, fungible commodity for which price is often an
overriding factor in the purchase decision. Within U.S. regions, prices differ by the cost of
transport (mostly rail or river barge) to common market areas, such as an export terminal
(the “basis”).” Rail is the dominant mode of transportation of grain from primary grain
elevators to end users, there being seven major railroads (so-called “Class I’) carrying grain
in the United States in 1999.%!

* For further elaboration, see Robert Oehrtman and L.D. Schnake, “Marketing Channels and
Storage,” Grain Marketing (Gail Cramer and Eric Wailes, editors), 1993, pp. 61-120.

*! Data of the Assoc. of American Railroads, and the Interstate Commerce Commission,
quoted in, “BNSF-CN Deal Brings Rail Mergers Front and Center,” Feedstuffs,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>