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Preface

The purpose of this publication is two-fold:

1. To describe the criteria which are used for the official grain standards

of the United States.

2. To give a perspective on the use and importance of these grades in grain

marketing.

As such, it is a response to two kinds of questions:

1. What are the grade standards for grain in the United States?

2. Why do we have grades?

With this focus the publication is aimed toward needs of extension personnel,

instructors in grain grading schools, farmers, merchants and other members

of the grain trade.
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GRAIN GRADES: BACKGROUND AND CURRENT STANDARDS

Willis E. Anthony*

Minnesota farmers are selling nearly $600 million worth of crops annu-
ally. In 1968, crop sales included over 410 million bushels of grain. Cash
crop sales are important to Minnesota farmers, representing about a third of
total cash farm sales. The grain industry is an important sector of the Min-
nesota agricultural economy, and the volume of transactions in the grain
trade is huge. Any cost savings in conducting these transactions could bene-
fit a large segment of the Minnesota economy. Grain grades are one means
of improving market efficiency.

History of Grain Grades

To help understand the function of grain grades, it is useful to consider
the history of our present system of federal grades. In the early days of

U. S. agriculture there was no official grading system. Most grain was fed
O n the farm where grown or ground into flour at a nearby mill. In either
case the grain user was familiar with quality characteristics of a given lot of

grain. He knew the source, had seen it grow, and was familiar with those

characteristics which to him were important.

As our economy developed, a gap grew between the grain producer and
user. Distance between them increased. Middlemen began performing more
of the functions between producers and millers. Grain from many sources

became mixed in the system. The user eventually had to carefully analyze

each lot of grain, or be wholly uncertain of its quality characteristics. This
took time, led to inefficiency, and sometimes produced disagreements over
the analysis. The expedite trade, markets in different parts of the country

developed standards to describe certain characteristics of grain important to
their traders. Since criteria and descriptive terms were not standardized,

there was often confusion. A term such as "plump" meant different things in

different trade areas. Eventually there was pressure for uniform grade

standards throughout the country. This led to enactment of the Federal Uni-

form Grain Standards Act, August 11, 1916. It promulgated standard grade

criteria and descriptive terms throughout the country.

This brief history illustrates several important elements of a grain

grading system. Grades are a language. They are a short expression to

Convey a complex set of attributes of any lot of grain. To be of optimum use,
the language must be concise, relevant to communication needs, and widely

understood among the trade. When different segments of the trade had dif-

ferent grade factors, the "language" was not common to all. Confusion re-

sulted from the misunderstanding. It also became apparent that there are

* Assistant Professor, Department of Agricultural Economics,

and Extension Economist, Marketing, University of Minnesota.
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efficiencies from common grade analysis. If grades are assigned by a third
party to a transaction, potential for disagreement is reduced, cost of buyer
and seller analysis is saved, and cost of analysis at many points of move-
ment through the marketing channel may be saved. Of course, the grader
must be neutral. Responding to these needs came universal federal grain
grading, with appeal procedures for those dissatisfied with a given grading.
Grain grading is now under the auspices of the Grain Division of the Con-
sumer and Marketing Service, U. S. Department of Agriculture.

Function of Grading System

It is clear that the primary function of grading is to foster ease and
efficiency in grain marketing. Grades do this by summarizing in a few words
relevant quality characteristics of specific lots of grain. The evaluated
criteria are common to all the trade. Thus, given grades give the same
objective information to all traders in all markets. This enhances efficiency
because it reduces confusion (descriptive quality terms and criteria are
standard), saves time (each trader need not test and evaluate each lot of
grain traded), and expense (grade evaluations, by a neutral third party to
the transaction, need not be duplicated by each trader.)

Grade designations are often thought of as rank ordering of quality.
This is sometimes misleading, for desirable qualities depend on the use for
the grain. Grade designations are more properly thought of as labels for a
set of descriptive "characteristics.

Federal Grade Standards

Grain standards now include those for wheat, corn, barley, oats, rye,
grain sorghum, flaxseed, soybeans, and mixed grains. The official stand-
ards are summarized in tables 1-9*. There are also a set of "special"
grades for most grains, which classify with respect to special grain types of
contaminates. These special designations include the familiar protein con-
tent measurement for wheat.

In most years, some of the grain crop is in each grade classification.
Typically, most of the crop entering market channels is in the middle and
higher grades. Normal price differentials between grades induce farmers to
strive toward producing grain in the most desirable grade classes. Minne-
sota grain compares favorably with the national average in this respect. In
1968, a higher proportion of all grains except oats were number 1 and num-
ber Z grade (table 10).

Grade System Problems

It is generally not practical for graders to inspect every part of a grain
shipment -- it would be too slow and expensive. Therefore, it is necessary

* Detailed grade criteria and procedures are given in "Official Grain
Standards of the U. S. , " U. S. Department of Agriculture. SRA-C &
MS-177.
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to evaluate samples from a grain shipment and assign grade on the basis of
sample characteristics. It is important that samples represent as closely
as possible the lot of grain from which they are taken.

There are two basic types of sampling methods: manual and automatic.
When sampling is done manually, the grader follows a careful procedure to
attain representativeness in a composite sample. When volume and handling
methods permit, automatic sampling devices are used. This is highly
sophisticated equipment designed to scientifically obtain representative sam-
ples.

One of the persistent problems with any grading system is adjusting to
change. Three types of change are important: a) change in production
methods, b) change in grain varieties, c) change in utilization patterns.
Change may alter the set of attributes which become variables important to
the handler or final user. It is difficult for a completely fixed set of stand-
ards to incorporate quality attributes subject to change.

A vivid example of change has been in corn harvesting. A few years
ago all the corn was picked by ear and dried naturally. A sizable part of
the corn crop is now harvested wet and dried artifically (44. 6 percent is
Minnesota in 1968). Almost half is field shelled. This has led to different
kinds of kernel damage and to high moisture corn entering marketing chan-
nels. In turn, these factors are associated with fungus growth, storability,
and subsequent grain quality. Present grading does not measure these

variables. Hence, it is difficult to systematically evaluate and communi-
cate the relevant characteristics.

New crop varieties, possessing different characteristics, pose simi-
lar problems. Some of the new wheat varieties possess different milling

characteristics, not evaluated by present grades. Other grading problems
develop when new uses or handling methods appear. Grain lots with simi-
lar grade designations may have other characteristics which render different
behavior, resulting in a less than satisfactory grade for any one user.

To compensate for these factors, grade standards and designations
must sometimes be changed. Changes in the official standards are consid-
ered whenever a substantial number of buyers or sellers request. At the
same time, traders accustomed to present grade criteria, for whom the

evaluation is sufficient, may resist changing the grade criteria because it
may alter their operations. Thus, controversy tends to develop when grade
changes are proposed. While change is necessary, it may be difficult and
Ls.low. Hence, people in the grain industry must know what grade designa-
uons mean; and must know the implications of moisture content and other
variables expressed by a grade designation. This knowledge affords some
.Protection, pending grade changes, and generates a more flexible attitude
toward changing needs.

The following selected references on grain grade factors and problems
encountered in maintaining quality are available from your local county
Extension agent or The Bulletin Room, Coffey Hall, University of Minnesota,
St. Paul, Minnesota 55101.
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F230 Malting Barley Grade Factors - 1964
F231 Spring Wheat Grade Factors - 1964

Corn Kernel Damage - 1966
Oat Kernel Damage - 1966
Soybean Kernel Damage - 1966'

F239 Grain Drying Tables - 1968
F243 Grain Drying Calculator

Instructional Manual and Grain Drying Calculator - 1968
F233 Principal Stored Grain Insects - 1967
F241 Common Small Grain Insects - 1968
F226 Maintenance of Quality in Stored Grains and Seeds - 1968

Table 1. Grades and grade requirements for Yellow Corn, White
Corn,and Mixed Corn

Minimum Maximum limits of
test Broken Damaged kernels 

weight corn and Heat -
. per foreign damaged
Grade bushel Moisture material Total kernels 

Pounds Percent Percent Percent Percent

1 56 14.0 2.0 3.0 0.1
2 54 15.5 3.0 5.0 0.2
3 52 17.5 4.0 7.0 0.5
4 49 20.0 5.0 10.0 1.0
5 46 23.0 7.0 15.0 3.0

Sample grade: Sample grade shall be corn which does not
meet the requirements for any of the grades from No. 1 to
No. 5 inclusive; or which contains stones; or which is musty,
or sour, or heating; or which has any commercially
objectionable foreign odor; or which is otherwise of dis-
tinctly low quality.



Table 2. Grades and grade requirements for White Oats, Red Oats,
Gray Oats, Black Oats, and Mixed Oats

Minimum limits of
Test Sound Maximum limits of
weight culti- Heat -
per vated damaged Foreign Wild

Grade bushel oats kernels material oats

Pounds Percent Percent Percent Percent
1/

1 — 34 97 0.1 2.0 2.0
2 
2/ 

32 94 0.3 3.0 3.0
3-" 30 90 1.0 4.0 5.0
41/ 27 80 3.0 5.0 10.0

Sample grade: Sample grade shall be oats which do not meet the
requirements for any of the grades No. 1 to No. 4 inclusive; or
which contain more than 16.0 percent of moisture; or which con-
tain stones; or which are musty, or sour, or heating; or which
have any commercially objectionable foreign odor except of smut
or garlic; or which are otherwise of distinctly low quality.

1/
— The oats in grades No. 1 White oats may contain not more than

5.0 percent of red oats, gray oats, and black oats, singly or in
combination, or which not more than 2.0 percent may be black
oats.

2/
— The oats in grade No. 2 White oats may contain not more than

3.0 percent of black oats.

3/
— Oats that are slightly weathered shall be graded not higher than

No. 3.

4/
— Oats that are badly stained or materially weathered shall be

graded not higher than No. 4.



Table 3. Grades and grade requirements for Yellow Grain Sorghum,
White Grain Sorghum, Brown Grain Sorghum, and Mixed
Grain Sorghum

• Minimum
test weight

Grade per bushel

Maximum limits of

Damaged kernels
Heat-
damaged

Moisture Total kernels

Broken kernels,
foreign
material,
and other
grains

1
2
31/
4

Pounds

57
55
53
51

Percent Percent Percent

13.0
14. 0
15.0
18.0

2. 0
5.0
10.0
15.0

0.2
0. 5
1.0
3. 0

Percent

4. 0
8. 0
12.0
15.0

Sample grade: Sample grade shall be grain sorghum which does not
meet the requirements of any of the grades from No. 1 to No. 4, in-
clusive; or which contains stones; or which is musty, or sour, or
heating; or which is badly weathered; or which has any commercially
objectionable foreign odor except of smut; or which is otherwise of
distinctly low quality.

1/
Grain sorghum which is distinctly discolored shall not be graded
higher than No. 3.
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Table 4. Grades and grade requirements for Rye

Maximum limits of
Damaged kernels Foreign material 

Minimum test (rye and other grains) Foreign
weight per Heat- matter other

Grade bushel Total damaged Total than wheat 

Pounds Percent Percent Percent Percent

1/
1 — 56 2 0.1 3

2_J 54 4 0.2 6
2 1/..., — 52 7 0.5 10

4 49 15 3.0 10

1

2

4

6

Sample grade: Sample grade shall include rye which does not come
within the requirements of any of the grades from No. 1 to No. 4,
inclusive; or which contains more than 16 percent of moisture, or
which contains inseparable stones and/or cinders; or which is musty,
or sour, or heating, or hot; or which has any commercially objec-
tionable foreign odor except of smut or garlic; or which contains a
quantity of smut so great that any one or more of the grade require-
ments cannot be applied accurately; or which is otherwise of distinctly
low quality.

1/
— The rye in grade No. 1 may contain not more than 10.0 percent, in

grade No. 2 not more than 15.0 percent, and in grade No. 3 not more
than 25.0 percent of "thin" rye, which "thin" rye shall consist of rye
and other matter that will pass readily through a sieve 0.032 inch
thick with perforations 0.064 by 0.375 inch.
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Test
weight /

Grade bushel

3
4
5

1/

Pounds

47
45
43
40
36

Table 5. Grades and grade requirements for Barley

Minimum limits of Maximum limits of 
Total Heat-

Sound damaged damaged Foreign Broken Thin Black

barley kernels kernels material kernels barley bL.

Percent Percent Percent Percent Percent Percent Percent

97
94
90
80
70

2.0
4.0
6.0
8.0
10.0

0.2
0.3
0.5
1.0
3. 0

1.0
2.0
3.0
4.0
6. 0

5. 0
10.0
15.0
20. 0
30. 0

10.0
15.0
25. 0
35. 0
75. 0

0.5
1.0
2.0
5.0

10.0

Sample grade: Sample grade shall include barley of the class Barley, which

does not come within the grade requirements of any of the grades from No. 1

to No. 5, inclusive; or which contains more than 16.0 percent of moisture; or

which contains stones; or which is musty, or sour, or heating; or which has

any commercially objectionable foreign odor except of smut or garlic, or

which contains a quantity of smut so great that any one more more of the grade

requirements cannot be applied accurately; or which is otherwise of distinctly

low quality.

-
1/ Barley that is badly stained or materially weathered shall not be graded

higher than No. 4.
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Table 6. Grades and grade requirements for Malting Barley and Blue
Malting Barley

Minimum limits of 
Test Skinned &
weight/ Sound Damaged Foreign broken Thin Black Other

Grade bushel barle kernels material kernels barle barle _rains

Maximum limits of

Pounds Percent Percent Percent Percent Percent Percent Percent

1 47 97
2 45 94
3 43 90

2.0
3.0
4.0

1.0
2.0
3.0

4.0
6.0
8.0

7.0
10.0
15.0

0.5
1.0
2.0

2.0
3.0
5.0

Note: Barley of the class Barley which does not meet the requirements of any
of the grades 1 to 3, inclusive, for the subclasses Malting Barley and Blue
Malting Barley shall be classified and graded according to the grade require-
ments for the subclass Barley.
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Table 7. Grades and grade requirements for Soybeans

Maximum limits of
Black, brown
and/or bicol-

Minimum Damaged kernels ored soybeans

test weight Heat Foreign in yellow or

Grade er bushel Moisture S lits Total dama ed material reen so beans

Pounds Percent Percent Percent Percent Percent

1 56
2 54
3-1/ 52
4Z1 49

13.0 10 2.0
14.0 20 3.0
16.0 30 5.0
18.0 40 8.0

0.2
0.5
1.0
3.0

1.0
2.0
3.0
5.0

Percent

1.0
2.0
5.0
10.0

Sample *grade: Sample grade shall be soybeans which do not meet the require-

ments for any of the grades from No. 1 to No. 4, inclusive; or which are musty,

sour, or heating, or which have any commercially objectionable foreign odor;

or which contain stones; or which are otherwise of distinctly low quality.

—
1/ Soybeans which are purple mottled or stained shall be graded not higher

than No. 3.
2/ Soybeans which are materially weathered shall be graded not higher than

No. 4.
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Table 8. Grades and grade requirements for Flaxseed

Maximum limits of
Minimum test He Damaged

Grade weight per bushel flaxseed flaxseed (total)

Pounds Percent Percent

1 49 0.2 10.0
2 47 0.5 15.0

Sample grade: Sample grade shall be flaxseed which does not meet the

requirements for grade No. 1 or No. 2; or which contains more than 9.5
percent of moisture; or which contains castor beans ( Ricinus communis),
crotalaria seeds (Crotalaria spp. ) stones, unknown foreign substances, or
Commonly recognized harmful or toxic substances; or which is musty,
sour or heating; or which has any commercially objectionable foreign odor;
Or which is otherwise of distinctly low quality.
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Table 9. Grades and grade requirements for all classes of wheat except Mixed Wheat

Minimum test
weight / bushel

Wheat of 9ther
Defects classes!' •

Hard Red
Spring
Wheat or Shrunken Wheat

White All Heat- Damaged and of other

Club other damaged kernels Foreign broken Defects Contrast- classes

Grade Wheat classes kernels (total) material kernels (1s)tal) ing classes (total)..

Pounds Pounds Percent Percent Percent Percent Percent Percent Percent

1 58.0* 60.0 0.1 2.0 0.5 3.0 3.0 1.0 3.0

2 57.0* 58.0 0.2 4.0 1.0 5.0 5.0 2.0 5.0

3 55.0* 56.0 0.5 7.0 2.0 8.0 8.0 3.0 10.0

4 53.0* 54.0 1.0 10.0 3.0 12.0 12.0 10.0 10.0

5 50.0* 51.0 3.0 15.0 5.0 20.0 20.0 10.0 10.0

Sample grade: Sample grain shall be wheat which does not meet the requirements for any of the grades

from No. 1 to No. 5 inclusive; or which contains more than two crotalaria seeds (Crotalaria spp. ) in

1,000 grams of grain, or contains castor beans ( Ricinus communis), stones, broken glass, * animal

filth, unknown foreign substances, or commonly recognized harmful or toxic substances; * or which is

musty, sour, or heating; or which has any commercially objectionable foreign odor except of smut or

garlic; or.which contains a quantity of smut so great that any one or more of the grade requirements

cannot be applied accurately; or which is otherwise of distinctly low quality.

1/
- Red Durum Wheat of any grade may contain not more than 10.0 percent of wheat of other classes.
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Table 10. Percentage Distribution of 1968 Commercial Grain Crop,
Sales by Grades

Crop and
Area Grade

1 2 3 4 5 Sample

Corn
Minn. 0.9 30.2 45.8 10.4 7.1 5.2
U. S. 2. 0 28. 6 35. 6 21. 6 8. 0 4. 2

Soybeans 
Minn. 19.3 36.3 23.9 11.3 2/ 8.7
U. S. 17.8 46.9 22.2 8.6 2/ 4.5

13a,
Minn. 65.2 12.4 13.1 3.1 0.9 5.4
U. S. 55.7 19.8 13.0 4.3 2.7 4.5

Malting

Minn. 22.3 48.0 29.7 1/ 1/ 1/
U. S. 27.3 44.4 28.3 T/ T/ T/

Flaxseed
Minn. 96.2 1.8 2/ 2/ 2/ 2.0
U. S. 95.3 1.9 2/ 2/ 2/ 2.7

Minn. 50.9 38.6 7.3 1.4 2/ 1.5
U. S. 49. 6 38. 6 8. 1 2. 2 -Z/ 1. 6

Minn, 
- 2/

U. S. 2,5 39.3 33.7 19.5 2/ 5.0

Oats 3/
Minn. 52.9 34.3 9.0 2.2 2/ 1.3
U. S. .57.3 30.3 1.1 2.3 2/ 1.1

Hard Red
S rin Wheat-

3/

Minn. 56.3
U. S.

33. 4 7.6 0.8 0.6 0.7

1/
Classified as barley.

--f/ No grade class in these crops.
4/ Combined heavy & standard grades..
- Unavailable.

Source: Grain Division,
Consumer Marketing Service,
USDA,

Issued in furtherance of cooperative extension work in agriculture
and home economics, acts of May 8 and June 30, 1914, in coopera-
tion with the U. S. Department of Agriculture. Roland H. Abraham,
Director of Agricultural Extension Service, University of Minnesota,
St. Paul, Minnesota 55101. 2M--2-70
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