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Foreword

Visual Reference Images (VRI) are used to ensure consistent and uniform application of grading
interpretations. The visual grading aids system represents the foundation for the national
inspection system’s subjective quality control program, providing an effective management tool
for aligning inspectors and assisting them in making proper and consistent subjective grading
decisions. This system consists of Interpretive Line Prints (ILP), General Appearance Prints
(GAP), and Other VRI.

Interpretive Line Prints (ILP). The interpretive lines consist of a series of commodity specific VRI
illustrating types of damage and other factors in conjunction with written descriptions. With regular
use, the ILP help reduce the impact of normal perceptional differences between inspectors.

General Appearance Prints( GAP). General Appearance VRI are used as an aid in making
subjective grade determinations on general appearance. A special sample box is used to compare
the grain being graded with the VRI. To compare the sample with the VRI, place the 5 x 7-inch
print in one side of the box and the grain in the opposite side. This allows for the comparison of
the grain and the VRI under similar conditions. On the reverse side of each print is an explanation
of the condition illustrated on the print and procedures for use of the print and box.

Other VRI. These VRI aid the inspector in identifying types of damage, conditions that are not
considered damage, foreign substances, weed seeds, toxic substances, types of commodities,
and insects injurious to stored grain.
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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and policies,
the USDA, its Agencies, offices, and employees, and institutions participating in or administering USDA programs are
prohibited from discriminating based on race, color, national origin, religion, sex, gender identity (including gender
expression), sexual orientation, disability, age, marital status, family/parental status, income derived from a public
assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any program or activity
conducted or funded by USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by
program or incident.

Persons with disabilities who require alternative means of communication for program information (e.g., Braille, large
print, audiotape, American Sign Language, etc.) should contact the responsible Agency or USDA’s TARGET Center

at (202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 877-8339. Additionally,
program information may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027, found
online at How to File a Program Discrimination Complaint and at any USDA office or write a letter addressed to USDA and
provide in the letter all of the information requested in the form. To request a copy of the complaint form, call (866) 632-
9992. Submit your completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture, Office of the Assistant
Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410; (2) fax: (202) 690-7442; or (3)
email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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Definition of barley

Grain that, before the removal of dockage, consists of 50 percent or more of whole kernels of cul-
tivated barley (Hordeum vulgare L.) and not more than 25 percent of other grains for which stan-
dards have been established under the United States Grain Standards Act. The term “barley” as
used in these standards does not include hull-less barley or black barley.

Visual Reference Images Barley
Grains and Oilseeds
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BLIGHT DAMAGE

Portion for analysis: approximately 25 grams.

Kernels and pieces of kernels affected with blight to the extent that the discoloration covers at
least one-third of the surface area shown (singularly or in combination) with an intensity equal to
or greater than shown.

NOTE: Blight is considered damage in all classes of Barley. Do not confuse blight damage with
badly stained, weathered, or water-stained kernels. Malting Barley may not contain more than
4.0% blight damage. More than 4.0% of blight makes the special grade “blighted”.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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FROST DAMAGE

Portion for analysis: approximately 25 grams.

Kernels and pieces of barley (with or without the hull) that are distinctly discolored green, brown,
or black to the minimum intensity shown are considered damage.

lllustration shows from left to right:
Kernel A: The minimum degree of discoloration for green.
Kernel B: The minimum degree of discoloration for brown or black.

NOTE: Kernels are usually shrunken or indented. Malting barley may not
contain more than 0.4% frost damage.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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GERM DAMAGE

Portion for analysis: approximately 25 grams.

Kernels that have discolored or moldy germs as a result of respiration. Scrape the germs carefully
to avoid scraping too deeply and destroying the evidence of damage.

lllustration shows from left to right:

Kernel A: Kernels and pieces of barley that have discolored germs as dark or darker than shown
shall be damaged.

NOTE: Discolored germs that do not meet the minimum coverage requirement may be considered
damage provided the degree of discoloration is greater than shown and the overall “prorated” ap-
pearance meets the minimum coverage and intensity level depicted.

Kernel B: Kernels containing any amount of mold shall be damage.

NOTE: Mold occurs in many colors other than shown.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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HEAT DAMAGE

Portion for analysis: approximately 25 grams.

Kernels and pieces of barley which, after the standardized full pearl, are materially discolored

(red, black, or brown) with an area of coverage and intensity equal to or greater than shown when-
viewed from the top. The surface area does not need to be uniformly discolored. When assessing
the “overall” color intensity, disregard those areas of the kernel that have been gouged i.e. extend
beyond “full pearl”) during pearling.

lllustration shows from left to right:

Kernel A: Minimum color intensity for Blue Barley.

Kernel B: Minimum color intensity for other than Blue.

NOTE: Prorating is permissible.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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INJURED-BY-FROST

Portion for analysis: approximately 25 grams.

Kernels and pieces of kernels that are distinctly indented, immature or shrunken, or discolored as
a result of frost.

lllustration shows from left to right:
Kernel A: The minimum degree of indentation for distinctly indented.

Kernel B: The minimum degree of discoloration for discolored (green,
brown or black).

NOTE: Injuried-By-Frost (IBF) is a malting factor only and does not function as damage or against
sound barley. Malting barley may not contain more than 1.9% IBF damage.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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INJURED-BY-HEAT

Portion for analysis: approximately 25 grams.

Kernels and pieces of barley which, after the standardized one-third pearl, are slightly discolored
to the minimum extent shown when viewed from the top.

lllustration shows from left to right:

Kernel A: Minimum color intensity for Blue barley (90.0% or more kernels with Blue aleurone lay-
ers).

Kernel B: Minimum color intensity for barley (90.0% or more kernels with White aleurone layers).

NOTE: Malting barley may not contain more than 0.2% Injured-By-Heat (IBHT). Do not confuse
with heat-damaged barley.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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INJURED-BY-MOLD

Portion for analysis: approximately 25 grams.

Kernels and pieces of barley that contain slight amounts of mold equivalent to the minimum de-
gree shown or have a slightly weathered appearance are considered Injured-By-Mold (IBM).

NOTE: IBM is a malting factor in Two-rowed barley and does not function as damage or against
sound barley. Malting barley may not contain more than 1.9% IBM. Mold can be any color.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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INJURED BY-SPROUT

Sprout
present

2/3 or more Germ

Sprouted SSOCIonT germ missing missing

NOT INJURED BY-SPROUT

Germ present Germ broken off
{whole or broken kernel} (less than 2/3 of a whole kernel)

INJURED-BY-SPROUT

Portion for analysis: approximately 25 grams.

Kernels and broken kernels of barley which, after pearling, contain a visible germ area showing
evidence of sprout, sprout socket, or a significant portion of the germ missing (2/3 or more) are
considered “Injured-by-Sprout” (IBS). Also consider kernels as IBS if the germ area has been bro-
ken off and the remaining kernel is at least 2/3 of a whole kernel.

NOTE: Injured-by-Sprout does not function as damage.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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MOLD-DAMAGE

Portion for analysis: approximately 25 grams.

Kernels and pieces of kernels in which the discoloration is spotted or blotched. Discoloration may
appear on one or both sides but must be equal to or greater than the combined surface area de-
picted on both kernels.

NOTE: Mold is considered damage in all classes of Barley. Two-rowed Malting Barley may not
contain more than 0.4% mold damage.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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SKINNED & BROKEN

Portion for analysis: approximately 25 grams.

lllustration shows from left to right Barley in which part of the germ is missing or the hull is:
Kernel A: Loose over the germ area on both sides and the front.
Kernel B: Has one-third or more missing from the kernel.

Kernel C: Is missing or split over the germ area (Germ area must be visible when viewing from the
top only).

Kernel D: More than one-fourth of the kernel is broken off.

Kernel E & F: Are skinned on both sides of the kernel.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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SPROUT DAMAGE

Portion for analysis: approximately 25 grams.

Kernels and pieces of barley that have sprouted or have swelling over the germ and, after exam-
ination, show sprout.

lllustration shows from left to right:

Kernel A: Kernel showing visible sprout at the bottom of the germ area.

Kernel B: Kernels which, after careful removal of the seed coat, show any evidence of movement
in the germ area. The “sprout” may move towards the top or bottom of the germ or lift upward

leaving space between the  sprout and germ cavity.

NOTE: Swelling over the germ area may or may not be an indication of

sprout.
Visual Reference Images Barley
Grains and QOilseeds October 2011
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TWO-ROWED & SIX-ROWED

Portion for analysis: approximately 25 grams.

lllustration shows from left to right:

Kernel A: Two-rowed Barley is usually characterized by plump, symmetrical shaped kernels with
creases straight down the center of the kernels. Two-rowed Barley often has a slightly wrinkled,

thinner skin.

Kernels B - D: Six-rowed Barley is usually characterized by irregularly shaped kernels. The creas-
es in approximately 2/3 of the kernels in Six-rowed Barley are twisted, and the creases in approx-
imately 1/3 of the kernels are straight. The Six-rowed Barley skin is usually thicker, and the veins
are usually more prominent than Two-rowed Barley.

Visual Reference Images Barley

Grains and QOilseeds October 2011
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WEEVIL OR INSECT BORED

Portion for analysis: approximately 25 grams.

Kernels and pieces of barley that have been bored or tunneled by insects.

lllustration shows from left to right:
Kernel A: Kernel which has been tunneled.

Kernels B & C: Kernels which have been bored.

Visual Reference Images

Grains and Qilseeds Page 23
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CANOLA

Definition of canola

Seeds of the genus Brassica from which the oil shall contain less than 2 percent erucic acid in

its fatty acid profile and the solid component shall contain less than 30.0 micromoles of any one

or any mixture of 3-butenyl glucosinolate, 4-pentenyl glucosinolate, 2-hydroxy-3-butenyl, or 2-hy-
droxy-4-pentenyl glucosinolate, per gram of air-dried, oil free solid. Before the removal of dockage,
the seed shall contain not more than 10.0 percent of other grains for which standards have been
established under the United States Grain Standards Act.

Visual Reference Images Canola
Grains and Oilseeds
Page 24



DISTINCTLY GREEN

Portion for analysis: approximately 500 seeds (crushed)

Canola and pieces of canola which, after being crushed, are a distinct green. Any amount of cov-
erage equal to or greater than the intensity shown is
considered damage.

NOTE: The crushed seed coat will be disregarded in making this
determination.

Visual Reference Images Canola

Grains and QOilseeds Page 25 May 2010



HEAT DAMAGE

Portion for analysis: approximately 500 seeds (crushed)

Canola and pieces of canola which, after being crushed, are materially discolored and damaged

by heat. Any amount of coverage equal to or greater than the intensity shown is considered dam-
age.

NOTE: The crushed seed coat will be disregarded in making this determination.

Visual Reference Images Canola

Grains and QOilseeds Page 26 May 2010
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OTHER DAMAGE
Portion for analysis: approximately 10 grams
A. Canola and pieces of canola which are completely covered with a whitish, frosted coloration
(rime) shall be considered damage.

B. Canola and pieces of canola which are distinctly shriveled or shrunken (frost damaged) to the
degree illustrated shall be considered damage.

C. Canola and pieces of canola containing the amount of surface mold
depicted shall be considered damage.

Visual Reference Images Canola

Grains and Oilseeds Page 27 May 2010




SPROUT DAMAGE

Portion for analysis: approximately 10 grams

Canola and pieces of canola which, after being crushed, are materially discolored and damaged

by heat. Any amount of coverage equal to or greater than the intensity shown is considered dam-
age.

NOTE: The crushed seed coat will be disregarded in making this determination.

Visual Reference Images Canola

Grains and QOilseeds Page 28 May 2010




Definition of corn

Grain that consists of 50 percent or more of whole kernels of shelled dent corn and/or shelled flint
corn (Zea mays L.) and not more than 10.0 percent of other grains for which standards have been
established under the United States Grain Standards Act.

Visual Reference Images Corn
Grains and Oilseeds
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BLUE-EYE MOLD DAMAGE
Portion for analysis: approximately 250 grams

A germ affected with blue-eye mold, regardless of the size of the mold is a damaged kernel. If the

mold is distinct, it is not necessary to open or scrape the kernel. When necessary, carefully lift the
germ cover to avoid destroying evidence of mold.

NOTE: Do not confuse blue-eye mold with purple plumules. Any amount of mold that penetrates
the seed coat of the kernel is considered damage (e.g., crown, tip, sides, or back).

Visual Reference Images Corn

i i May 2002
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PURPLE PLUMULE (NOT DAMAGE)

Portion for analysis: approximately 250 grams

Purple plumule IS NOT damage.

The condition (light to dark purple discoloration) is due to a genetic or varietal characteristic and is
restricted to the plumule area (center of germ).

NOTE: The outward appearance is similar to blue-eye mold. Consequently, it may be necessary to
gently lift/remove the germ cover to make an accurate determination.

Visual Reference Images Corn
Grains and QOilseeds May 2002
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COB ROT DAMAGE

Portion for analysis: approximately 250 grams

A distinct discoloration or rotting caused by a fungus that attacks ears of weakened plants. Since

the damage is distinct, it is unnecessary to open the kernel for examination. lllustration shows
from left to right:

Kernel A: Minimum area of coverage and degree of discoloration necessary to be considered “dis-
tinctly discolored” corn.

Kernel B: Minimum area of coverage and degree of discoloration necessary to be considered “rot-
ted” corn.

NOTE: If kernels do not meet the interpretation, it may be necessary to open the kernels to deter-
mine if the kernels are otherwise damaged.

Visual Reference Images Corn
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DRIER DAMAGE

Portion for analysis: approximately 250 grams

lllustration shows from left to right:
Kernel A: Kernels which have a discolored, wrinkled, and blistered appearance.

Kernel B: Kernels which are puffed and/or swollen and slightly discolored and often have dam-
aged germs.

Kernel C: Kernels whose seed coats are peeling off and are slightly discolored.

Kernel D: Kernels whose seed coat is peeling off (or has already peeled off), having a crazed or
checked appearance.

Visual Reference Images Corn
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GERM DAMAGE

Portion for analysis: approximately 250 grams

Kernels of corn which are damaged by respiration or heat, but which are not materially discolored,
shall be considered damaged. Kernels with germ areas discolored to the degree shown or worse
are considered damage.

If necessary, carefully remove the germ covering from the kernel. Scraping too deeply can destroy
the evidence of damage and cause non-uniformity of interpretation.

Discolored germs that do not meet the minimum coverage requirement may be considered dam-
age provided the degree of discoloration is greater than shown and the overall “prorated” appear-
ance meets the minimum coverage and intensity level depicted. For example, to be considered
damage, when the degree of discoloration is twice that shown, only half of the germ area needs to
be discolored.

NOTE: Disregard the plumule when determining germ damage. Refer to VRI C-4.2 Germ (Not
Damage).

Visual Reference Images Corn
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GERM (NOT DAMAGE)

Portion for analysis: approximately 250 grams

Kernels of corn with only the plumule discolored ARE NOT considered damage. The outward ap-
pearance is similar to blue-eye mold. Consequently, it may be necessary to gently lift/remove the
germ cover to make an accurate determination.

Visual Reference Images Corn
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HEAT DAMAGE (DRIER)

Portion for analysis: approximately 250 grams

Kernels of corn which are often puffed or swollen and materially discolored by external heat from
artificial drying methods.

NOTE: The entire kernel must be discolored to this intensity to be heat damage. This applies to all
classes of corn.

Visual Reference Images Corn
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HEAT DAMAGE (YELLOW)

Portion for analysis: approximately 250 grams

Kernels which are materially discolored by excessive respiration. The discoloration originates from
the germ area and continues through the sides and back of the kernel (continuous band). Provid-
ed that the band is continuous, there is no minimum width requirement.

lllustration shows from left to right:

Kernel A: Shows the discoloration extending out of the germ.

Kernel B: Shows the discoloration around the sides.

Kernel C: Shows the discoloration across the back.

NOTE: For heat damage (drier) and heat damage in white corn refer to VRI C-5.0 and C-5.1, re-
spectively.

Visual Reference Images Corn
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HEAT DAMAGE (WHITE)

Portion for analysis: approximately 250 grams

Kernels which are materially discolored by excessive respiration. The discoloration originates from
the germ area and continues through the sides and back of the kernel (continuous band). Provid-
ed the band is continuous, there is no minimum band width requirement.

lllustration shows from left to right:

Kernel A: Shows the discoloration extending out of the germ.

Kernel B: Shows the discoloration around the sides.

Kernel C: Shows the discoloration across the back.

NOTE: Do not confuse with heat-damaged Yellow corn. The degree of discoloration throughout

the “band” must be equal to or greater than shown. If any area within the band does not meet the-
minimum discoloration requirement, the kernel will NOT be considered heat damage.

Visual Reference Images Corn
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INSECT DAMAGE

Portion for analysis: approximately 250 grams

Whole or broken kernels with obvious weevil-bored holes or which have evidence of boring or tun-
neling (tracings) indicating the possible inner presence of insects, insect webbing, or insect refuse.

NOTE: Do not probe into or further expose weevil-bored holes or tunneling. Weevil bored holes
that are completely visible and are free of insect webbing and/or refuse are sound.

Visual Reference Images

Corn
Grains and QOilseeds
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MIXED CORN ( PURPLE PIGMENTED CORN}

Portion for analysis: approximately 250 grams

Corn of Other Colors (OCOL) in Corn. Corn will be OCOL when the area of coverage and discolor-
ation is:

A. Equal to or greater than shown on the back side of the kernel, or
B. Equal to or greater than shown on the germ side of the kernel.

NOTE: Discoloration and area of coverage is not a combination of both
sides of kernel.

Visual Reference Images Corn
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MIXED (MORE THAN SLIGHT TINGE-PINK)

Portion for analysis: approximately 250 grams

White Corn With More Than A Slight Tinge of Pink

Kernels of White corn with a pink color on 50 percent or more of the kernel. The color intensity
must be equal to or greater than shown.

Visual Reference Images Corn
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MIXED (MORE THAN SLIGHT TINGE-STRAW)

Portion for analysis: approximately 250 grams

Kernels of White corn with more than a slight tinge of straw color and the area of coverage and
intensity is equal to or greater than shown.

Visual Reference Images Corn
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MIXED CORN (WHITE-CAPPED YELLOW CORN)

Portion for analysis: approximately 250 grams

Kernels of Yellow corn with a white cap do not meet the requirements of either Yellow or White
corn and function, therefore, as OCOL. Color and extent of coverage shall be equal to or greater
than shown.

Visual Reference Images
Grains and QOilseeds
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MOLD DAMAGE

Portion for analysis: approximately 250 grams

Whole or broken kernels which contain any amount of mold on the exposed part of the kernel are
considered damage.

NOTE: Do not confuse mold with dirt. Mold occurs in many colors.

Visual Reference Images Corn
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MOLD (PINK EPICOCCUM)

Portion for analysis: approximately 250 grams

A germ affected with mold, regardless of the size of the mold, is a damaged kernel.

If the mold is distinct, it is not necessary to open or scrape kernel. If opening kernel is necessary,
lift germ cover carefully to avoid destroying evidence ofmold.

NOTE: Do not confuse pink epicoccum with the reddish genetic characteristics found in some corn

hybrids.
Visual Reference Images Corn
Grains and Oilseeds May 2002
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NOT DAMAGE (Dirt)

Portion for analysis: approximately 250 grams

Whole or broken kernels which have dirt on the exposed part of the kernel.

NOTE: Do not confuse dirt with mold.

Visual Reference Images Corn
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CORN OF OTHER COLORS

Portion for analysis: approximately 250 grams

Kernels which are yellow and dark red and which the dark red color covers 50 percent or more of
the kernel. The color intensity must be equal to or greater than shown.

Visual Reference Images Corn
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SURFACE MOLD (BLIGHT)

Portion for analysis: approximately 250 grams

Kernels which have a mold, caused by corn leaf blight, that appears to be only on the surface
but actually penetrates the seed coat. Kernels which contain surface mold (blight) on one or both
sides equal to or greater than that shown on both kernels are considered as surface mold (blight)
damage.

NOTE: Do not confuse with surface mold (more than slight). No further examination is necessary
if the kernel meets the VRI.

Visual Reference Images Corn
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SILK CUT

Portion for analysis: approximately 250 grams

Kernels which contain any amount of mold in the silk cut are damaged. Kernels which contain
clean silk cuts and are otherwise undamaged are sound kernels.

Visual Reference Images Corn
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SLIGHTLY YELLOW IN (WHITE WAXY) CORN

Portion for analysis: approximately 250 grams

Kernels of corn as yellow or more in the Special Grade (White Waxy) shall be Corn of Other Col-
ors.

Visual Reference Images Corn
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SPROUT DAMAGE

Portion for analysis: approximately 250 grams

Kernels which are sprouted or show evidence of sprouting are considered damage.

NOTE: Anytime the sprout extends beyond the germ area, regardless of whether it actually breaks
through the seed coat or not, the affected kernel is considered damaged.

Visual Reference Images Corn
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STRESS CRACKS

Portion for Analysis: For percent total analysis 50 kernels taken from approximately 25 grams. For
percent single, double, and multiple analysis 100 kernels taken from approximately 50 grams.

lllustration shows from left to right.
Kernel 1: No stress crack

Kernel 2: Single stress crack
Kernel 3: Double stress crack
Kernel 4: Multiple stress cracks

NOTE: Do not include kernels that are broken, chipped, or cracked (i.e., a ruptured seed coat), or
which otherwise limit the ability to identify stress cracks, e.g., waxy or discolored kernels.

Visual Reference Images Corn
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SURFACE MOLD (MORE THAN SLIGHT)

Portion for analysis: approximately 250 grams

Kernels of corn which contain surface mold in any area or combination of areas equal to or greater
than shown on the VRI.

Visual Reference Images Corn
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WAXY & NON WAXY

Portion for analysis: approximately 100 kernels

Kernels cut lengthwise and exposed to iodine solution.

LEFT: Yellow or White kernels of corn stained red or reddish brown shall be
assigned the special grade “Waxy.”

RIGHT: Yellow or White kernels of corn stained blue or violet shall be

“Non-Waxy.”
Visual Reference Images Corn
Grains and Oilseeds May 2002
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FLOOD DAMAGE
Portion for Analysis: sample as a whole

FDA considers flood water to be inherently insanitary and deems grains, oilseeds, feed, and feed
ingredients (including distillers grains) and food that has been in contact with flood water to be un-
fit for human consumption or animal feed, unless reconditioned. In accordance with the FGIS-FDA
Memorandum of Understanding, FGIS reports to FDA certain lots of grain, rice pulses, or food
products, which are considered “actionable” under the Food, Drug, and Cosmetic Act (FDA).

Visual Reference Images Corn
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FLAXSEED

Definition of flaxseed

Grain that, before the removal of dockage, consists of 50 percent or more of common flaxseed
(Linum usitatissimum L.) and not more than 20 percent of other grains for which standards have
been established under the United States Grain Standards Act and which, after the removal of
dockage, contains 50 percent or more of whole flaxseed.

Visual Reference Images Flaxseed
Grains and Oilseeds
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BEE’S WINGS DAMAGE

Portion for Analysis: Not less than 15 grams

Very thin, whitish, paperlike seeds of flaxseed known as “Fly’s Wings” or “ Bee’s Wings”. These
must be empty hulls.

Visual Reference Images Flaxseed

Grains and QOilseeds October 2011
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DAMAGED BY HEAT

Portion for Analysis: Not less than 15 grams

Kernels and pieces of kernels of flaxseed which are damaged as a result of heat but which are not
materially discolored.

Visual Reference Images Flaxseed

Grains and QOilseeds October 2011
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HEAT DAMAGE

Portion for Analysis: Not less than 15 grams

Heat damaged flaxseed shall be flaxseed and pieces of flaxseed which are materially discolored
and damaged by heat.

NOTE: It is necessary in most cases to make a cross-section analysis to
determine the extent of damage.

Visual Reference Images Flaxseed
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Definition of oats

Grain that consists of 50 percent or more of oats (Avena sativa L. and A. byzantina C. Koch) and
may contain, singly or in combination, not more than 25 percent of wild oats and other grains for
which standards have been established under the United States Grain Standards Act.

Visual Reference Images Oats
Grains and Oilseeds
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BADLY GROUND AND/OR WEATHER DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels which are badly discolored by ground and/or weather condition. The discoloration must
appear on both sides of the kernel equal to or greater than shown to be considered damage.

NOTE: Such kernels are not “sound cultivated oats”.

Visual Reference Images Oats
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GERM DAMAGE (SICK AND/OR MOLD)

Portion for Analysis: Approximately 15 grams

Kernels in which the germ is discolored or moldy as a result of respiration.
lllustration shows from left to right:

Kernel A: Kernels and pieces of oats that have discolored germs as dark or darker than shown
shall be damaged.

Note: Discolored germs that do not meet the minimum coverage requirement may be considered
damage provided the degree of discoloration is greater than shown and the overall “prorated” ap-
pearance meets the minimum coverage and intensity level depicted.

Kernel B: Kernels containing any amount of mold shall be damage.

NOTE: Hull must be removed to determine extent of damage to germ. Such damaged kernels are
not “sound cultivated oats”.

Visual Reference Images Oats

Grains and QOilseeds October 2011
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HEAT DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels which are materially damaged as a result of heating and which show a reddish discolor-
ation extending back from the germ equal to or greater than shown shall be considered heat dam-

age.

NOTE: Hulls must be removed to determine extent of heat damage.

Oats

Visual Reference Images
October 2011
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INSECT DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels which have been bored or tunneled by insects.

NOTE: Such kernels are not “sound cultivated oats”.

Visual Reference Images
Grains and QOilseeds

Page 64
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MOLD DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels in which mold has penetrated the hull leaving a grayish discoloration on the groat to the
minimum coverage and intensity as shown are considered damaged.

NOTE: Hull must be removed to determine extent of damage. Such damaged kernels are not
“sound cultivated oats”.

Visual Reference Images Oats

Grains and QOilseeds October 2011
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SPROUT DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels which have sprouted or generally have a crack in the seed coat over the germ area.

NOTE: Hull must be removed to determine if cracked seed coat indicates sprouting. Such dam-
aged kernels are not “sound cultivated oats”.

Visual Reference Images Oats
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WEATHER DAMAGED (STAINED)

Portion for Analysis: Approximately 15 grams

Processing discolored (stained) oats reduce rolled oat yields and may result in a less than desir-
able flake color, depending on its severity. Oat groats having a dark brown/black discoloration on
the surface meeting the minimum coverage and intensity as shown are considered damaged.

lllustration shows from left to right:

A. Suspect Oat: Slightly discolored hulls indicate possible damage. The hull
must be removed to confirm the presence and extent of discoloration.

B. Confirmed Damage: lllustrates the minimum coverage and intensity
requirement.

Visual Reference Images Oats
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SLIGHTLY WEATHERED
Portion for Analysis: sample as a whole

Oats discolored by weather conditions are considered slightly weathered when a dusty, gray ap-
pearance is evident of the brush end of the kernels or when a sufficient number of severely weath-
ered kernels are present to affect the appearance of the sample. In either case the entire sample
must have a slightly weathered appearance and shall not be graded higher than U.S. No. 3, and
the words “Slightly Weathered” shall be recorded on the pan ticket and official inspection certifi-
cate.

Visual Reference Images Oats
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MATERIALLY WEATHERED
Portion for Analysis: sample as a whole

Oats are materially weathered when many of the kernels are badly stained or discolored by ad-
verse weather conditions. Oats which are materially weathered shall not be graded higher than

U.S. No. 4, and the words “Materially Weathered” shall be recorded on the pan ticket and official
inspection certificate.

Visual Reference Images Oats
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Definition of rye

Grain that, before the removal of dockage, consists of 50 percent or more of common rye (Secale
cereale L.) and not more than 10 percent of other grains for which standards have been estab-
lished under the United States Grain Standards Act and that, after the removal of dockage, con-

tains 50 percent or more of whole rye.

Visual Reference Images Rye
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GERM DAMAGE (SICK AND/OR MOLD)

Portion for Analysis: Approximately 15 grams

Kernels in which the germ is discolored or moldy as a result of respiration.

NOTE: The bran coat should be removed carefully, because scraping too deeply could remove the
damage.

Visual Reference Images Rye

Grains and QOilseeds October 2011
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OTHER DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels which have cracks, breaks, or “chews” which contain mold or fungus.

Visual Reference Images Rye
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SPROUT DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels in which the germ end has been opened by germination and show sprout; or from which
the sprouts have broken off, leaving only the socket.

Visual Reference Images Rye

Grains and QOilseeds October 2011
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EXPOSED GERM IN SOUND RYE (NOT SPROUT)

Portion for Analysis: Approximately 15 grams

Kernels on which the bran coat has been rubbed off over the germ area by excessive handling
and which usually have the appearance of sprouted kernels.

Visual Reference Images Rye

Grains and QOilseeds October 2011
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INSECT CHEWED & SPROUT SOCKETS

Portion for Analysis: Approximately 15 grams

lllustration shows from left to right:

A: Kernels from which the germs have been chewed are sound kernels unless otherwise dam-
aged.

NOTE: Do not confuse with sprouted germs (sockets).

B: Kernels from which the sprouts have broken off are damaged.

Rye

Visual Reference Images
October 2011
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WEEVIL OR INSECT BORED

Portion for Analysis: Approximately 15 grams

Kernels which have been bored or tunneled by insects.

Visual Reference Images Rye
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SAFFLOWER

NON-STANDARDIZED OILSEED

Visual Reference Images Satflower

Grains and Oilseeds Page 77



BADLY GROUND AND/OR WEATHER DAMAGE

Portion for Analysis: Approximately 30 grams

Seeds and pieces of seeds which are discolored due to ground and/or weather conditions and the
area of coverage and intensity is equal to or greater than the amount shown.

Visual Reference Images Safflower
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SPROUT DAMAGE

Portion for Analysis: Approximately 30 grams

Seeds and pieces of seeds with the germ end broken open from germination and show sprout or
seeds in which the sprouts have been broken off.

Visual Reference Images Safflower
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SORGHUM

Definition of sorghum

Grain that, before the removal of dockage, consists of 50 percent or more of whole kernels of sor-
ghum (Sorghum bicolor (L.) Moench) excluding nongrain sorghum and not more than 10.0 percent
of other grains for which standards have been established under the United States Grain Stan-

dards Act.

Visual Reference Images Sorghum
Grains and Oilseeds
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GERM DAMAGE (BLEACH METHOD)

Portion for Analysis: Approximately 15 grams

Sorghum and pieces of sorghum which, after bleaching, have discolored germs that are as dark
or darker than shown. Discolored germs that do not meet the minimum coverage requirement may
be considered damage provided the degree of discoloration is greater than shown and the overall
“prorated” appearance meets the minimum coverage and intensity level depicted. For example,
when the degree of discoloration is twice that shown, only half of the germ area needs to be dis-
colored.

NOTE: Seed coats that occasionally remain attached to the germ area after bleaching must be
carefully removed. Scraping too deeply can destroy the evidence of damage and cause non-uni-
formity of interpretation.

Visual Reference Images Sorghum
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GROUND AND/OR WEATHER DAMAGE

Portion for Analysis: Approximately 15 grams

Sorghum and pieces of sorghum that have a rough cake-like appearance, and dark stains or dis-
colorations appearing on the seed coat that meet or exceed the area of coverage shown.

lllustration shows from left to right:

Kernel A: Dark Stain

Kernel B: Rough cake-like appearance

Kernel C: Discolored

NOTE: 1. Make determination before bleaching.

2. Do not confuse with mold damage.

Visual Reference Images Sorghum
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HEAT DAMAGE

Portion for Analysis: Approximately 30 grams

Sorghum and pieces of sorghum that are materially discolored and damaged by heat. In most cas-
es, kernels must be cross-sectioned to determine if the exposed starch area is discolored (cream
colored) to the extent shown.

DO NOT “PRORATE” SORGHUM HEAT DAMAGE. The starchy area of both halves of the
cross-sectioned kernel must be as dark or darker than shown.

NOTE: 1. When cross-sectioning, cut the kernel length-wise through the
middle of the germ.

2. Disregard the germ area when making heat damage
determinations.

Visual Reference Images Sorghum
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MOLD DAMAGE

Portion for Analysis: Approximately 15 grams

Sorghum and pieces of sorghum containing surface mold with an area of coverage equal to or
greater than the amount shown.

Sorghum containing mold which penetrates the seed coat regardless of size, is damaged.
NOTE: 1. Make determination before bleaching.

2. Do not confuse with dark stains or discolorations caused by ground and/or weather
conditions.

Visual Reference Images Sorghum
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MOLD DAMAGE (INTERNAL MOLD)

Portion for Analysis: Approximately 15 grams

Sorghum and pieces of sorghum containing any amount of mold which

penetrates the seed coat is considered damage. The mold, usually confined to the germ area be-
neath the bran layer, may vary in color. The determination may be performed on a pre-bleached,
or in the case of weathered sorghum, bleached portion.

Pre-bleached (non-weathered sorghum)

Kernel A: Suspected mold. Slight blue discoloration in the germ area
indicates possibility of mold.

Kernel B: Confirmed mold.

Bleached (weathered sorghum)

Kernel C: Confirmed mold. Bleaching turns penetrating molds black. Sorghum germs which have
a distinctive black spot(s), or any other color associated with mold, are considered damage.

NOTE: Careful removal of bran over the germ may be necessary to confirm the presence of mold.

Visual Reference Images Sorghum
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NON-GRAIN SORGHUM

Portion for Analysis: Approximately 15 grams

A shiny red, black, lemon yellow, or buff colored round-type kernel generally with tightly clasped
hulls. Kernels are smaller in size but more elongated than a sorghum kernel.

Visual Reference Images Sorghum
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PURPLE PIGMENT DAMAGE

Portion for Analysis: Approximately 15 grams

Sorghum and pieces of sorghum which are materially discolored by purple pigment. The color

intensity and area of coverage must be equal to or worse than shown. Proration of intensity/cover-
age is permissible.

NOTE: 1. Make determination before or after bleaching.

2. Disregard the germ area when making this determination.

Visual Reference Images Sorghum
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SPLIT GERMS (SOUND KERNELS)

Portion for Analysis: Approximately 15 grams

Sorghum and pieces of sorghum which have a split over the germ area (but no protruding sprout)
are sound kernels unless otherwise damaged.

Note: Do not confuse with sprout damage (VRI S-6.0).

Visual Reference Images Sorghum

Grains and QOilseeds Page 88 September 2002



SPROUT DAMAGE

Portion for Analysis: Approximately 15 grams

Sorghum and pieces of sorghum in which the sprout protrudes from the germ.
lllustration shows from left to right:
Kernel A: The germ cover is broken open with a sprout protruding from the bottom..

Kernel B: The germ cover is broken open with a sprout showing at the bottom. Sprout has lifted
upward extending.beyond the surface plane of the germ area.

Kernel C: The germ cover is broken open with a sprout protruding from the top.
NOTE: 1. Sprout damage is determined before bleaching.

2. Do not confuse with kernels having a split germ (VRI S-7.0).

Visual Reference Images Sorghum
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TANNIN SORGHUM (BLEACHED)

Portion for Analysis: Approximately 15 grams

For classing purposes, bleached Tannin sorghum must have a pigmented testa which shows a
dark color and area of coverage on the back of the kernel (singularly or in combination) equal to or
greater than shown. Do Not Prorate Area Of Coverage. lllustration shows from left to right:

Kernel A: Bleached Tannin (brown seed coat).

Kernel B: Bleached Tannin (white seed coat).

Kernel C: Cross-sectioned Tannin Kernel, dark testa layer and white starch.

Kernel D: Cross-sectioned weathered sorghum, shows absence of testa layer and purplish/
creamy appearance.

Note: Sorghum kernels exposed to mold, insect, weather, or stress may exhibit similar dark spots
depicted on kernels A and B. If this condition exists, it may be necessary to cross-section a ques-
tionable kernel to verify it is Tannin.

Visual Reference Images Sorghum
Grains and QOilseeds September 2002
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INSECT BORED DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels which have been bored or tunneled by insects.

Note: Insect chewed kernels or pieces of kernels are not considered damage. Pin holes in the
germ area are considered damage.

DO NOT lift the seed coat for further examination. Insect damage is determined before bleaching.
However, if a kernel of insect damage is found after bleaching, it is considered damaged.

Visual Reference Images Sorghum
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WHITE SORGHUM

Portion for Analysis: Approximately 15 grams

Sorghum with white or translucent pericarps containing spots which singularly, or in combination,
cover 25 percent or less of the kernel.

Kernel A. Single spot with 25% or less total coverage.

Kernel B. Combination spots (front & back) with 25% or less total coverage.

Visual Reference Images Sorghum
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BADLY WEATHERED (Sorghum,Tannin, White)
Portion for Analysis: sample as a whole

Badly weathered sorghum has been discolored by adverse weather conditions, giving a badly
gray and/or blackened appearance to mixtures of sorghum/tannin and white sorghum. When sor-
ghum is found to be badly weathered the sorghum shall not be graded higher than U.S. Sample
Grade and the words “Badly Weathered” shall be recorded on the pan ticket and official inspection

certificate.

Visual Reference Images Sorghum
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BADLY WEATHERED (Sorghum,Tannin)
Portion for Analysis: sample as a whole

Badly weathered sorghum has been discolored by adverse weather conditions, giving a badly
gray and/or blackened appearance to sorghum or tannin sorghum. When sorghum is found to be
badly weathered the sorghum shall not be graded higher than U.S. Sample Grade and the words
“Badly Weathered” shall be recorded on the pan ticket and official inspection certificate.

Visual Reference Images Sorghum

Grains and Oilseeds December 2007
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BADLY WEATHERED (White)
Portion for Analysis: sample as a whole

Badly weathered sorghum has been discolored by adverse weather conditions, giving a badly
gray and/or blackened appearance to white sorghum. When sorghum is found to be badly weath-
ered the sorghum shall not be graded higher than U.S. Sample Grade and the words “Badly
Weathered” shall be recorded on the pan ticket and official inspection certificate.

Visual Reference Images Sorghum
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DISTINCTLY DISCOLORED (Sorghum,Tannin, White)
Portion for Analysis: sample as a whole

Distinctly discolored sorghum has been discolored by adverse weather conditions, giving a badly
gray and/or blackened appearance to mixtures of sorghum/tannin and white sorghum. When sor-
ghum is found to be distinctly discolored, the sorghum shall not be graded higher than U.S. No.

3, and the words “Distinctly Discolored” shall be recorded on the pan ticket and official inspection

certificate.

Visual Reference Images Sorghum
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DISTINCTLY DISCOLORED (Sorghum,Tannin)
Portion for Analysis: sample as a whole

Distinctly discolored sorghum has been discolored by adverse weather conditions, giving a badly
gray and/or blackened appearance to mixtures of sorghum/tannin and white sorghum. When sor-
ghum is found to be distinctly discolored, the sorghum shall not be graded higher than U.S. No.

3, and the words “Distinctly Discolored” shall be recorded on the pan ticket and official inspection

certificate.

Visual Reference Images Sorghum
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DISTINCTLY DISCOLORED (White)
Portion for Analysis: sample as a whole

Distinctly discolored sorghum has been discolored by adverse weather conditions, giving a badly
gray and/or blackened appearance to mixtures of sorghum/tannin and white sorghum. When sor-
ghum is found to be distinctly discolored, the sorghum shall not be graded higher than U.S. No.

3, and the words “Distinctly Discolored” shall be recorded on the pan ticket and official inspection

certificate.

Visual Reference Images Sorghum
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SOYBEANS

Definition of soybeans

Grain that consists of 50 percent or more of whole or broken soybeans (Glycine max (L.) Merr.)
that will not pass through an 8/64 round-hole sieve and not more than 10.0 percent of other grains
for which standards have been established under the United States Grain Standards Act.

Visual Reference Images Soybeans
Grains and Oilseeds
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BADLY GROUND AND/OR WEATHER DAMAGE

Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans in which the seed coats are discolored to the extent that the
area of coverage and intensity is equal to or greater than shown. Soybeans that have a discolored
area(s) which does not meet the minimum coverage requirement may be considered damage
provided the degree of discoloration is greater than shown and the overall “prorated” appearance
meets the minimum coverage and intensity level depicted. For example, when the degree of dis-
coloration is twice that shown, the required area of coverage can be reduced by one half.

NOTE: The discoloration may appear on one or both sides of the soybean. Affected soybeans
may also be elongated and/or misshapen.

Visual Reference Images Soybeans
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DAMAGED BY HEAT

Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans which have been damaged by heat and the area of coverage
and intensity is equal to or greater than shown. Cross-sectioned or pieces of soybeans that have
a discolored area(s) which does not meet the minimum coverage requirement may be considered
damage provided the degree of discoloration is greater than shown and the overall “prorated” ap-
pearance meets the minimum coverage and intensity level depicted. For example, when the de-
gree of discoloration is twice that shown, the required area of coverage can be reduced by one
half.

NOTE: The discoloration may appear on one or both sides of the soybean. Affected soybeans
may also be elongated and/or misshapen.

A. CROSS-SECTIONED WHOLE SOYBEAN
1. Only half cross-sectioned soybean must meet the VRI.

B. SPLIT SOYBEAN
1. Examine the flat side of the split.
2. Do not cross-section splits and pieces of soybeans.

Visual Reference Images Soybeans

Grains and QOilseeds November 2002
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FROST DAMAGE (WAXY)

Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans which have a glassy, wax-like appearance. The color of affect-
ed soybeans may vary provided the color intensity is equal to or greater than shown. Cross-sec-
tioned or pieces of soybeans that have a discolored area(s) which does not meet the minimum
coverage requirement may be considered damage provided the degree of discoloration is greater
than shown and the overall “prorated” appearance meets the minimum coverage and intensity lev-
el depicted. For example, when the degree of discoloration is twice that shown, the required area
of coverage can be reduced by one half.

NOTE: Only half of the cross-sectioned soybean must meet the VRI. Do not cross-section splits
and pieces of soybeans. Examine the flat side of the split.

Visual Reference Images Soybeans
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GREEN DAMAGE
Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans that are discolored green with an area of coverage and inten-
sity equal to or greater than shown. Cross-sectioned or pieces of soybeans that have a discolored
area(s) which does not meet the minimum coverage requirement may be considered damage
provided the degree of discoloration is greater than shown and the overall “prorated” appearance
meets the minimum coverage and intensity level depicted. For example, when the degree of dis-
coloration is twice that shown, only half of the surface area needs to be discolored.

NOTE: Only half of the cross-sectioned soybean must meet the VRI. Do not cross-section splits
and pieces of soybeans. Examine the flat side of the split.

Visual Reference Images Soybeans
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HEAT DAMAGE( MATERIALLY DAMAGED/HEATING)

Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans which are materially discolored and damaged by heat with an
area of coverage and intensity equal to or greater than shown. Cross-sectioned or pieces of soy-
beans that have a discolored area(s) which does not meet the minimum coverage requirement
may be considered damage provided the degree of discoloration is greater than shown and the
overall “prorated” appearance meets the minimum coverage and intensity level depicted. For ex-
ample, when the degree of discoloration is twice that shown, the required area of coverage can be
reduced by one half.

NOTE: Only half of the cross-sectioned soybean must meet the VRI. Do not cross-section splits
and pieces of soybeans. Examine the flat side of the split.

Visual Reference Images Soybeans
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IMMATURE (WAFER)

Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans which are immature and have a thin, flat, wrinkled, or wafer like
appearance. Immature soybeans are considered sound unless otherwise damage.

NOTE: If cross-sectioned wafers do not contain endosperm (meat), they are considered damaged.

Visual Reference Images
Grains and QOilseeds
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STINKBUG OR INSECT STUNG KERNELS

Portion for Analysis: Approximately 125 grams

Soybeans or pieces of soybeans which show an indentation or discoloration on the seed coat. To
determine the extent of damage, it is generally necessary to cross-section the soybean.

1. The top row contains confirmed stinkbug or insect stung soybeans. The third kernel from the left
represents the minimum discoloration/damage requirement.

2. The bottom row contains suspected stinkbug or insect stung soybeans.

Splits and pieces of soybeans may be cross-sectioned to determine damage. Cross-section soy-
bean at the suspected area. If a kernel is otherwise damaged, it functions as other damage.

NOTE: Stinkbug damage is one-fourth of the actual damage.

Visual Reference Images Soybeans
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MOLD DAMAGE

Portion for Analysis: Approximately 125 grams

Soybean A: INVADED BY MOLD
Soybeans that are discolored, elongated, or misshapen, and contain white or gray mold on the
seed coat equal to or greater than combined amounts shown. Seed coats may be split or cracked.

Soybean B: SURFACE MOLD GROWTH

Soybeans with little or no apparent deterioration having a milky white or grayish crusty growth
caused by downy mildew. Seed coat is not discolored and contains no splits, cracks, or fissures.
Soybeans that contain mildew on 50 percent or more of the seed coat in sufficient concentration to
meet or exceed the minimum shown shall be considered damage.

NOTE: Soybeans and pieces of soybeans containing mold which penetrates the seed coat, re-
gardless of amount, are damaged.

Visual Reference Images Soybeans
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MOLD DAMAGE (PINK)

Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans that exhibit a pink discoloration (caused by fungal activity) on
the seed coat with an area of coverage and intensity equal to or greater than shown. Soybeans
that have a discolored area(s) which does not meet the minimum coverage requirement may be
considered damage provided the degree of discoloration is greater than shown and the overall
“prorated” appearance meets the minimum coverage and intensity level depicted. For example,
when the degree of discoloration is twice that shown, the required area of coverage can be re-
duced by one half.

NOTE: The pink discoloration may appear on one or both sides of the soybean. DO NOT confuse
the pink fungus with pokeberry juice stains, treated, or purple mottled soybeans.

Visual Reference Images Soybeans
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SOYBEANS OF OTHER COLORS

Portion for Analysis: Approximately 125 grams

Soybeans that have green, black, brown, or bicolored seed coats. Soybeans that have green seed
coats will also be green in cross-section. Bicolored soybeans have seed coats of two colors: yel-
low and brown, black, or greenish-grey. The non-yellow color must cover at least 50 percent of the
seed coat (disregard the hilum) to meet the minimum coverage requirments.

lllustration shows, from left to right, the minimum requirement for bicolored soybeans:

Kernel A: Brown bicolored soybeans.

Kernel B: Yellow soybeans (for comparison purposes only).

Kernel C: Black or greenish-grey bicolored soybeans.

NOTE: When applicable, soybeans of other colors (SBOC) shall function as damaged or splits

when analyzed on the same portion. Like whole soybeans, splits require 50 percent or more cov-
erage to function as SBOC.

Visual Reference Images Soybeans
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SHRIVELED AND WRINKLED

Portion for Analysis: Approximately 125 grams

Whole, sound soybeans passing through a 10/64” x 3/4” slotted sieve, and remaining on top of a
8/64” round-hole sieve that are wrinkled to the minimum extent shown are considered shriveled
and wrinkled.

Visual Reference Images Soybeans

Grains and QOilseeds November 2002
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SPROUT DAMAGE

Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans in which the sprout protrudes from the seed coat equal to or
greater than shown are considered damage.

NOTE: On the soybean illustrated, the sprout has emerged from the seed coat and extends to-
ward the upper end of the hilum.

Visual Reference Images Soybeans
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WEATHER DAMAGE (GRAY/BLACK)

Portion for Analysis: Approximately 125 grams

Soybeans that contain Gray/Black discoloration on the seed coat with the area of coverage and
intensity equal or greater than shown are considered damaged.

Soybeans that have a discolored area(s) which does not meet the minimum coverage requirement
may be considered damage provided the degree of discoloration is greater than shown and the
overall “prorated” appearance meets the minimum coverage and intensity level depicted. For ex-
ample, when the degree of discoloration is twice that shown, the required area of coverage can be
reduced by one half.

NOTE: The discoloration may appear on one or both sides of the soybean.

DO NOT confuse discolored soybeans with soybeans containing pigmented streaks or blotches
that are considered soybeans of other colors.

(VRI SB-12.0).
Visual Reference Images Soybeans
Grains and Oilseeds November 2002
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INSECT BORED KERNELS

Portion for Analysis: Approximately 125 grams

Soybeans and pieces of soybeans in which the seed coats are discolored to the extent that the
area of coverage and intensity is equal to or greater than shown. Soybeans that have a discolored
area(s) which does not meet the minimum coverage requirement may be considered damage
provided the degree of discoloration is greater than shown and the overall “prorated” appearance
meets the minimum coverage and intensity level depicted. For example, when the degree of dis-
coloration is twice that shown, the required area of coverage can be reduced by one half.

NOTE: The discoloration may appear on one or both sides of the soybean. Affected soybeans
may also be elongated and/or misshapen.

Visual Reference Images Soybeans
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WHITE HILUM

Portion for Analysis: Approximately 125 grams

HILUM COLOR :

Soybean A: white, yellow, clear*
Soybean B: buff

Soybean C: brown

Soybean D: imperfect black
Soybean E: black

*These descriptors are used interchangeably and represent the only hilum color considered a
“white hilum” soybean.

NOTE: For information purposes only.

Visual Reference Images Soybeans
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MOTTLED OR STAINED (POKEBERRY)
Portion for Analysis: sample as a whole

Soybeans with seed coats discolored by pokeberry stain shall be considered purple mottled or
stained. Graded lots of soybeans meeting the criteria for purple mottled or stained are to be quali-
fied on the pan ticket and certificate with he special grade designation “Purple Mottled or Stained”.

Visual Reference Images Soybeans
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MOTTLED OR STAINED (FUNGUS)
Portion for Analysis: sample as a whole

Soybeans with pink or purple seed coats shall be considered purple mottled or stained. This dis-
coloration is caused by the growth of a fungus and may cover all or part of the kernel. Graded lots
of soybeans meeting the criteria for purple mottled or stained are to be qualified on the pan ticket
and certificate with he special grade designation “Purple Mottled or Stained”.

Visual Reference Images Soybeans
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MOTTLED OR STAINED (DIRT)
Portion for Analysis: sample as a whole

Soybeans with seed coats discolored by pokeberry stain shall be considered purple mottled or
stained. Graded lots of soybeans meeting the criteria for purple mottled or stained are to be quali-
fied on the pan ticket and certificate with he special grade designation “Purple Mottled or Stained”.

Visual Reference Images Soybeans
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SUNFLOWER SEED

Definition of sunflower seed

Grain that, before the removal of foreign material, consists of 50.0 percent or more of cultivated
sunflower seed (Helianthus annuus L.) and not more than 10.0 percent of other grains for which
standards have been established under the United States Grain Standards Act.

Visual Reference Images Sunflower Seed
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DAMAGE BY HEAT

Portion for Analysis: Approximately 30 grams

Kernels and pieces of kernels with both sides as dark or darker than the kernel shown shall be
damaged.

Visual Reference Images Sunflower Seed
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HEAT DAMAGE

Portion for Analysis: Approximately 30 grams

Kernels and pieces of kernels with both sides as dark or darker than the kernel shown shall be
heat damaged.

Visual Reference Images Sunflower Seed
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SURFACE MOLD

Portion for Analysis: Approximately 30 grams

Sunflower Seeds containing surface mold on one or both sides are considered damaged if the
coverage is equal to or greater than the amount of mold shown on both seeds collectively.

Visual Reference Images Sunflower Seed
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Definition of wheat

Grain that, before the removal of dockage, consists of 50 percent or more common wheat (Triti-
cum aestivum L.), club wheat (T. compactum Host.), and durum wheat (1. durum Desf.) and not
more than 10 percent of other grains for which standards have been established under the Unit-
ed States Grain Standards Act and that, after the removal of the dockage, contains 50 percent or
more of whole kernels of one or more of these wheats.

Visual Reference Images Wheat
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BLACK TIP DAMAGE (FUNGUS)

Portion for Analysis: Approximately 15 grams

Kernels affected by black tip fungus to the extent that the resulting discoloration extends beyond
the germ and continues around at least one cheek and into the crease, thus forming a “continuous
band.” All conditions must be met to be considered damage.

lllustration shows from left to right:

Kernel A: The minimum degree of discoloration and amount of coverage required on the germ.

Kernel B: The minimum degree of discoloration required in the “continuous band” that extends
around the cheek. The width of the band is irrelevant.

Kernel C: The minimum degree of discoloration required to extend into the crease. The amount of
discoloration (area of coverage) is immaterial.

Visual Reference Images Wheat
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Dark, Hard, & Vitreous

Dark, Hard, & Vitreous

DHV

Portion for Analysis: Approximately 15 grams

Observe the following guidelines when determining dark, hard, and vitreous kernels (DHV) in
Hard Red Spring Wheat.

(1) Consider hard red spring kernels which are bleached but are hard, or hard and vitreous
as DHV.

(2) Consider hard red spring kernels which have cracks or checks that cause a cloudy or
shadowy spot on the kernel but are otherwise dark, hard, and vitreous as DHV.

(3) Consider kernels of Soft Red Winter wheat and Hard Red Winter wheat as DHV when
they are dark, hard, and vitreous in texture.

(4) Kernels which are yellow or contain a mottled spot (regardless of size), distinctly green
immature kernels, severely affected by scab, sprouted, foreign material, and kernels of Hard
White wheat, Unclassed wheat, Soft White wheat, and Durum wheat are not considered
DHV.

Visual Reference Images
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FROST DAMAGE (DISCOLORED BLACK/BROWN)

Portion for Analysis: Approximately 15 grams

Kernels which are discolored black or brown and have a bleached or blistered appearance with
dark lines showing through the sides of the kernels. Also, kernels are completely discolored black
or brown.

lllustration shows from left to right:
Kernel A: Bleached kernels which are discolored black.
Kernel B: Kernels which are discolored brown.

Note: BOTH sides must be discolored equal to or greater than the kernels
shown.

Visual Reference Images Wheat
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FROST DAMAGE (BLISTERED)

Portion for Analysis: Approximately 15 grams

Kernels which have frost blisters extending around the back and into the
crease.

Note: Blister and wrinkle effect must be distinct.

Visual Reference Images Wheat
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FROST DAMAGE (CANDIED)

Portion for Analysis: Approximately 15 grams

Kernels with a wax-like or candied appearance that meet any of the following criteria shall be
damage.

lllustration shows from left to right:
Kernel A: Kernel with brown discoloration.
Kernel B: Kernel with green discoloration.

Note: The discoloration on BOTH sides of the kernel must be equal to or greater than shown.

Visual Reference Images Wheat
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FROST DAMAGE (FLAKED)

Portion for Analysis: Approximately 15 grams

Kernels that have a portion of the bran coat flaked off due to frost. The flaked area singularly or in
combination, must be equal to or greater than depicted.

Note: Evidence of frost must be present on suspect kernel(s). Do not confuse with kernels which
have bran coat rubbed off due to handling.

Visual Reference Images Wheat
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GERM DAMAGE (BLEACH METHOD)

Portion for Analysis: Approximately 15 grams

Kernels and pieces of wheat which, after bleaching, have discolored germs that are as dark or
darker than shown.

Discolored germs that do not meet the minimum coverage requirement may be considered dam-
age provided the degree of discoloration is greater than shown and the overall “prorated” appear-
ance meets the minimum coverage and intensity level depicted. For example, when the degree of
discoloration is twice that shown, only half of the germ area needs to be discolored.

Note: Seed coats that occasionally remain attached to the germ area after bleaching must be
carefully removed. Scraping too deeply can destroy the evidence of damage and cause non-uni-
formity of interpretation.

Visual Reference Images Wheat
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GERM DAMAGE (SCRAPED)

Portion for Analysis: Approximately 15 grams

Kernels and pieces of wheat which have discolored germs that are as dark or darker than shown

shall be damage. Scrape the germ carefully to avoid scraping too deeply and destroying the evi-
dence of damage.

Discolored germs that do not meet the minimum coverage requirement may be considered dam-
age provided the degree of discoloration is greater than shown and the overall “prorated” appear-
ance meets the minimum coverage and intensity level depicted.

For example, when the degree of discoloration is twice that shown, only half of the germ area
needs to be discolored.

Visual Reference Images Wheat
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GREEN DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels which are green (immature) in color. The green color must meet the minimum intensity
shown on BOTH sides of the kernel. Also, there should be no yellow cast showing through the
green.

NOTE: Do not confuse green damaged kernels with candied kernels

(VRI W-3.1).
Visual Reference Images Wheat
Grains and QOilseeds January 2003

Page 131



A B

HEAT DAMAGE (DURUM)

Portion for Analysis: Approximately 50 grams

Kernels and pieces of kernels of wheat that are materially discolored to the extent shown.
Cross-sectioning of whole kernels may be necessary to confirm that the face of BOTH halves are
as dark as shown in Kernel A or B.

lllustration shows from left to right:

Kernel A: The minimum discoloration for cross-sectioned vitreous kernels.

Kernel B: The minimum discoloration (creamy) for cross-sectioned
non-vitreous kernels.

Kernel C: A suspect kernel that requires cross-sectioning.

NOTE: A kernel with a combination of vitreous and creamy discoloration meeting the VRI shall be
heat damage.

Visual Reference Images Wheat
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Hard and Vitreous Kernels of Amber Color

Hard and Vitreous Kernels of Amber Color

HVAC

Portion for Analysis: Approximately 15 grams

Observe the following guidelines when determining hard and vitreous
kernels of amber color (HVAC) in Durum Wheat:

(1) Consider Durum kernels which are bleached but which are hard
and vitreous as HVAC.

(2) Consider Durum kernels which have cracks or checks that cause
a cloudy or shadowy spot on the kernel but which are otherwise hard and vitreous as
HVAC.

(3) Kernels with mottled or chalky spots, regardless of size, are not
considered HVAC.

(4) Distinctly green immature kernels, kernels affected by scab,

sprouted kernels, foreign material, and all other classes of wheat are not considered
HVAC.

Visual Reference Images
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HEAT DAMAGE (OTHER THAN DURUM)

Portion for Analysis: Approximately 50 grams

Kernels and pieces of kernels of wheat that are materially discolored to the extent shown.
Cross-sectioning of whole kernels may be necessary to

confirm that the face of BOTH halves are as dark as shown in Kernel A or B.

lllustration shows from left to right:

Kernel 1: The minimum discoloration for cross-sectioned vitreous kernels.

Kernel 2: The minimum discoloration (creamy) for cross-sectioned non-vitreous kernels.

Kernel 3: A suspect kernel that requires cross-sectioning.

NOTE: A kernel with a combination of vitreous and creamy discoloration meeting the VRI shall be
heat damage.

Visual Reference Images Wheat
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INSECT CHEWED WHEAT (BUT NOT DAMAGED)

Portion for Analysis: Approximately 15 grams

lllustration shows from left to right:

Kernels A-D: Kernels which are slightly chewed by insects but are
otherwise sound.

Kernel E: Kernel in which the germ has been chewed are sound unless otherwise damaged. No-
tice the nice even edge around the germ area and the visible crease.

Visual Reference Images Wheat
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MOLD DAMAGE
Portion for Analysis: Approximately 15 grams
Kernels containing any amount of mold in the germ or an applicable amount in the crease (illustra-
tion shows minimum requirement) shall be damage. Scrape the germ carefully to avoid scraping

too deep and destroying the evidence of damage.

NOTE: Mold occurs in many colors.

Wheat

Visual Reference Images
January 2003
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OTHER DAMAGE (MOLD)

Portion for Analysis: Approximately 15 grams

Kernels which are broken, cracked, or insect chewed and contain distinct mold on the exposed
endosperm, regardless of size, are damaged.

lllustration shows from left to right:

Kernel A: Broken kernel containing mold.

Kernel B: Split bran coat containing mold.
Kernel C: Insect chewed kernel containing mold.

NOTE: Mold occurs in many colors.

Visual Reference Images Wheat
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SCAB DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels and pieces of wheat which have a dull, lifeless, chalky appearance. To function as scab
damage, the entire surface area must meet the minimum appearance criteria shown. Kernels
meeting this criteria sometimes contain a pinkish mold.

NOTE: Kernels which do not meet these requirements should be examined for the presence of
mold (refer to VRI W-4.1, “MOLD DAMAGE").

Visual Reference Images Wheat
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SPROUT DAMAGE

Portion for Analysis: Approximately 15 grams

Kernels in which the germ cover has broken open due to germination. The sprout may be intact
and visible or, due to handling, may have broken off. The noticeable movement/growth of the
“sprout” within the germ area indicates that sprouting has occurred. The “sprout” may move to-
wards the top or bottom of the germ or lift upward leaving space between the sprout and germ
cavity. It is not necessary for the “sprout” to extend beyond the germ area to be considered sprout
damage. lllustration shows from left to right:

Kernel A: The sprout is broken off leaving part of the germ cover over the socket area.
Kernel B: The germ cover is broken open with a sprout showing at the bottom.
Kernel C: The germ cover is broken open with a sprout showing at the top.

Kernel D: The sprout is broken off leaving no germ cover over the socket area. Sprout sockets
typically resembles a “horse collar”.

Visual Reference Images Wheat
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THRESHED & UNTHRESHED KERNELS

Portion for Analysis: Material passing over the riddle

When performing a dockage determination in wheat, threshed kernels that pass over the riddle
are not considered dockage. Unthreshed kernels are considered dockage. Kernels with one or
less glumes attached shall be considered as threshed kernels. Kernels with more than one glume
attached shall be considered as unthreshed kernels. Illustration shows from left to right:

Kernel A: This kernel illustrates a threshed kernel with one glume attached.

Kernel B: This kernel illustrates an unthreshed kernel with more than one glume attached.

Visual Reference Images Wheat
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FOREIGN SUBSTANCE (PINK WHEAT)

Portion for Analysis: Sample as a whole

Consider wheat kernels with any discoloration caused by treatment with a fungicide or similar sub-
stance as unknown foreign substance. This print illustrates one type of treatment and does not
show the amount of coverage. Kernels that contain seed treatment may or may not illuminate un-
der a black light.

NOTE: Some molds will glow under a black light and should not be
considered treated seed.

Visual Reference Images Wheat
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WEEVIL OR INSECT-BORED

Portion for Analysis: Approximately 15 grams

Kernels and pieces of wheat kernels and other grains which have been bored or tunneled by in-
sects are considered damage.

lllustration shows from left to right:
Kernel A: Kernel which has been tunneled.
Kernels B & C: Kernels which have been bored.

NOTE: Pin holes in the germ area MUST be examined further to determine if penetration extends
into the endosperm.

Visual Reference Images Wheat
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HARD WHITE WHEAT COLOR
Portion for Analysis: sample as a whole

In the U.S., the bran or seed coat color of Hard White wheat (HDWH) varies in color. While this
wheat class is widely recognized for its superior milling and baking qualities, to achieve desired
milling and baking performance, some domestic and international customers prefer HDWH with a
light seed coat color. To provide a basis for communicating color preference to perspective suppli-
ers, customers may request the use of the above visual color standard to distinguish between light
and dark colored HDWH. When requested, inspectors will visually examine the market sample,
comparing its overall color to that depicted, and will certify in the remarks section of the certificate
whether the color meets (as light or lighter) or exceeds (darker) the declared standard.

Visual Reference Images Wheat
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TAGGED ENDS (SMUT) RED
Portion for Analysis: sample as a whole

Wheat containing tagged ends (spores of smut in excess of a quantity equal to 30 smut balls shall
be graded smutty. Graded lots of wheat meeting the criteria for smutty are to be qualified on the
pan ticket and certificate with he special grade designation “Smutty”.
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TAGGED ENDS (SMUT) WHITE
Portion for Analysis: sample as a whole

Wheat containing tagged ends (spores of smut in excess of a quantity equal to 30 smut balls shall
be graded smutty. Graded lots of wheat meeting the criteria for smutty are to be qualified on the
pan ticket and certificate with he special grade designation “Smutty”.
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DRY BEANS

Definition of beans

Beans shall be dry threshed field and garden beans, whole, broken, and split, commonly used for
edible purposes.
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BADLY DAMAGE
Portion for Analysis: Approximately 500 grams

Beans and pieces of beans that are severely damaged or discolored to the extent that it signifi-
cantly affects the appearance and quality of the bean. Damage or discoloration must be visible
from any position or angle.

Images illustrated are intended to provide examples of “significant” discoloration, they do not rep-
resent minimum color intensity.

APPLICABLE CLASSES: Pea beans and all classes of Lima beans
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DIRT AND GRIME PEA BEANS (NOT DAMAGE)

Portion for analysis: approximately 250 grams.

Bean A. Pea (Navy) beans and pieces of pea beans with dirt adhering to the eye of the bean or
seed coat equal to or greater than the coverage and concentration shown.

Bean B. Pea (Navy) beans and pieces of pea beans with grime adhering to the seed coat equal
to or greater than the coverage and concentration shown.

NOTE: Determined upon request. Determination based on dirt/grime present on one or both sides
of the bean.
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DIRT & GRIME DAMAGE (OTHER THAN PEA BEANS)

Portion for analysis: Class Dependent

Beans A & B: Beans and pieces of beans with dirt adhering to the eye of the bean or seed coat
equal to or greater than the coverage and concentration shown.

Beans C & D: Beans and pieces of beans with grime adhering to the seed coat equal to or greater
than the coverage and concentration shown.

APPLICABLE CLASSES: All classes except Pea beans.

NOTE: Determination based on dirt/grime present on one or both sides of the bean. Beans A and
C are the reference for all white/off-white (e.g. Garbanzo and Blackeye) beans.
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DIRT/GRIME DAMAGED (PIECES)

Portion for analysis: Class Dependent

Pieces of beans that have grime (left) or dirt (right) on the cotyledon equal to or greater tha shown.

NOTE: Refer to other VRI’s for other types of damage. A damaged piece functions as damage, not
splits.

APPLICABLE CLASSES: All

Beans

Visual Reference Images
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FROST DAMAGE

Portion for analysis: Class Dependent

Beans and pieces of beans which have been damaged by frost to the extent that the cotyledon
has been discolored to the minimum intensity and coverage shown.

APPLICABLE CLASSES: All

NOTE: Suspect frost damaged beans can be identified externally by the shriveled, knife-like edge
and discoloration that is characteristic of this type damage. Splitting the bean is necessary to de-
termine the extent of damage.
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GREEN DAMAGE (CHICKPEA)

Portion for Analysis: Large Seeded 500 grams, Small Seeded 250 grams

Immature, Green Chickpeas are undesirable because they tend to produce off flavors and, when
canned, turn a grayish color creating a moldy appearance. For this reason, beans with any dis-
cernible amount of green are damage. (Suspect kernels may be scraped to confirm discolor-

ation).

This illustration is not intended to represent any minimum coverage or color intensity requirement.
lllustrated from left to right:

Bean A: Shows a natural colored bean.

Bean B: Shows a bean with a discernible green color.

APPLICABLE CLASSES: Garbanzo beans (Chickpeas)
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INSECT STUNG DAMAGE (BLACKEYE)

Portion for analysis: approximately 250 grams.

Beans and pieces of Blackeye beans which have an insect sting(s) meeting one of the following
criteria:

Bean A: Two or more stings/chalky spots that extend into the cotyledon.

Bean B: A single severe sting with discoloration equal to or greater than the amount shown
around the sting which penetrates the cotyledon.

Bean C: A single chalky-spot equal to or greater than shown. Chalky spots only apply to Black-
eye beans.

NOTE: Carefully remove seed coat to determine size of spot.
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INSECT STUNG DAMAGE (WHITE BEANS)

Portion for analysis: Class Dependent

Beans and pieces of beans that have one severe sting with discoloration equal to or greater than
shown, or two or more stings extending into the cotyledon. Remove the seed coat from beans that
have several small stings to determine if penetration of the cotyledon has occurred.

DO NOT SCRAPE SINGLE STINGS.

APPLICABLE CLASSES: All classes of White beans except, Blackeye beans.

NOTE: Chalky spots only apply to Blackeye beans.
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INSECT STUNG (OTHER BEANS)

Portion for analysis: Class Dependent

Beans and pieces of beans that have one severe sting with discoloration equal to or greater than
shown, or two or more stings extending into the cotyledon. Remove the seed coat from beans that
have several small stings to determine if penetration of the cotyledon has occurred.

DO NOT SCRAPE SINGLE STINGS.

APPLICABLE CLASSES: All classes other than the White and Blackeye beans.

NOTE: Chalky spots only apply to Blackeye beans.
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INSECT WEBBING OR FILTH
Portion for Analysis: 1000 gram work sample & 1000 gram file sample

Beans and pieces of beans which contain any webbing, refuse, excreta, dead insects, larvae, or
eggs. To confirm the presence of insects/larvae, other than “visible window damage”, it may be
necessary to split the bean. Use of low power magnification may be necessary to confirm suspect-
ed webbing or filth.

Bean A: Webbing

Bean B: Eggs

APPLICABLE CLASSES: All

NOTE: In addition to functioning as damage, samples containing 2 or more insect webbing or

filth beans are considered U.S. Sample grade. Do not confuse with moldy or stained insect/worm
chewed beans (refer to VRI Bean - 8.0).
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INTERNAL RESPIRATION DAMAGE

Portion for analysis: Class Dependent

Beans and pieces of beans damaged by respiration or heating to the degree that the cotyledon is
discolored (brown) to the minimum extent shown.

Bean A: Sound split (for illustration purposes only).
Bean B: Internally damaged bean.

APPLICABLE CLASSES: All
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MACHINE DAMAGE

Portion for analysis: Class Dependent

Beans and pieces of beans that are either cut or scraped due to handling and contain dirt or grime
on the cotyledon equal to or greater than shown.

APPLICABLE CLASSES: All

Visual Reference Images Beans
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MOLD DAMAGE
Portion for analysis: Class Dependent

Beans and pieces of beans which contain mold on or around the hilum, the surface and/or the cot-
yledon and is applicable to all classes. lllustration shows:

Bean A: Minimum coverage requirement for surface mold/mildew. Surface mold/mildew appearing
on larger/smaller beans should be proportional.

Bean B/C: Mold/mildew on the cotyledon. Beans containing any amount of
mold/mildew on the cotyledon are damaged.

Bean D: Minimum requirement when mold/mildew encircles the hilum.
Bean E: Mold/mildew covering the hilum and must be completely covered.

Bean F: Surface mold which discolors the seed coat. lllustrated is the minimum intensity and
coverage requirement (proportional to the size of bean being considered).
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MOLD DAMAGE (PINK/BROWN)

Portion for analysis: Class Dependent

Beans and pieces of beans that exhibit a pink to brown discoloration on the seed coat with an
area of coverage and intensity equal to or greater than shown.

APPLICABLE CLASSES: ALL
Bean A: Pink
Bean B: Brown

NOTE: The discoloration may appear on one or both sides of the bean. It is most common in
Blackeye beans. Beans containing any amount of mold on the cotyledon are damaged.
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NIGHTSHADE DAMAGE

Portion for analysis: Class Dependent

Beans and pieces of beans which have nightshade juice on the seed coat with an area of cover-
age and intensity equal to or greater than shown. The determination is based on the berry stain
on one or both sides of the bean. Black Nightshade berries stain the bean purple during threshing
and are most commonly found in Blackeye beans.

APPLICABLE CLASSES: All

NOTE: This interpretation also pertains to beans with bag markings/ink stains on the seed coat.
The discoloration appearing on larger/smaller beans should be proportional. Beans containing any
amount of berry juice, bag markings, and/or ink stains on the cotyledon are damaged.
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SPROUT DAMAGE

Portion for analysis: Class Dependent

Beans and pieces of beans that are sprouted in which the sprout is equal to or greater than
shown.

APPLICABLE CLASSES: All

NOTE: Do not confuse with partially removed or cracked seed coats.
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WATER BLISTERED DAMAGE

Portion for analysis: Class Dependent

Beans and pieces of beans damaged by water to the degree that the seed coat is discolored on
one or both sides to the minimum size and color intensity shown. lllustrations show minimum cov-
erage and color intensity requirement for:

Bean A: Yellow/Tan All classes of white/off-white (e.g. Garbanzo, Blackeye) beans.

Bean B: Orange All classes of white/off-white (e.g. Garbanzo, Blackeye) beans.

Bean C: All classes of colored beans except Pink beans

Bean D: Discolored stored beans (non-white).

APPLICABLE CLASSES: All classes except Pink beans.

NOTE: Visual reference and inspection criteria are also applicable to hail damaged beans.
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WATER BLISTERED DAMAGE (PINK BEANS)

Portion for analysis: approximately 250 grams

Beans and pieces of beans damaged by water to the degree that the seed coat is discolored to
the minimum size and color intensity shown.

APPLICABLE CLASSES: Pink beans.

NOTE: Visual reference and inspection criteria are also applicable to hail damaged beans.

Beans
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WEEVIL BORED (CLEAN-CUT)

Portion for Analysis: 1000 gram work sample & 1000 gram file sample

Clean-cut weevil-bored beans shall be beans and pieces of beans from which weevils have
emerged, leaving a clean-cut open cavity free from any webbing, refuse, excreta, dead insects,
larvae, or eggs. It is necessary to split the bean to determine if the inside is also clean. Use of low
power magnification may be used.

APPLICABLE CLASSES: All classes.

NOTE: In addition to functioning as damage, samples containing 2 or more clean-cut weevil bored
beans are considered “weevily” and shall be graded U.S. Sample grade. Mung beans may not
contain more than 0.1, 0.2 and 0.5 percent clean-cut weevil bored beans in grades U.S. No. 1, 2
and 3, respectively.
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VISIBLE WINDOW DAMAGE (WEEVIL)

Portion for Analysis: 1000 gram work sample & 1000 gram file sample

Visible window damage beans are beans and pieces of beans which are weevil-bored, but the
weevil has not emerged from the bean.

APPLICABLE CLASSES: All classes.

NOTE: In addition to functioning as damage, samples containing 2 or more “visible window dam-
aged beans” are considered contaminated by insect webbing and filth and shall be graded U.S.
Sample grade.
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WORM EATEN DAMAGE

Portion for analysis: Class Dependent

Beans and pieces of beans which have been chewed by insect larvae. Any distinctly chewed
bean, regardless of size, is considered damage.

APPLICABLE CLASSES: All
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|_CHICKPEA TYPE CONTRASTING CHICKPEAS
Desi Blanca Bronic/Billy
g k
P N
Blanca Bronic/Billy round

Desi

Bronic/Billy round Desi

O e

CONTRASTING CHICKPEAS
Portion for Analysis: Approximately 500 grams
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Definition of peas

Threshed seeds of the garden type pea plant (Pisum sativum L. and Pisum sativum var. arvense
(L.) Poir.), which after the removal of dockage, contain 50.0 percent or more of whole peas and
not more than 10.0 percent of foreign material.
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BACTERIUM/FUNGAL STAIN

Portion for analysis: approximately 250 grams

Peas and pieces of peas that are stained by bacterium and/or fungal species to the minimum in-
tensity shown at the center of the pea and in which the discoloration covers 50 percent or more
of the pea’s surface are considered damage. These conditions can affect seed development and
color, with severely infected seeds appearing much smaller than normal and having purple to pink

discolored seed coats.
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CRACKED SEED COATS

Portion for analysis: approximately 250 grams

Peas with cracked seed coats (CSC) shall be peas that meet any of the
following:

Pea A: Pea having a readily discernible cracked seed coat.
Pea B: Pea having a part of the seed coat removed equal to or greater than shown.
Pea C: Broken pea which is more than one-half of a whole pea.

NOTE: For thresher-run peas, only include the percentage of CSC in excess of 3.0% in “total de-
fects and foreign material.”

Growth stress cracks appearing around the hilum function as CSC.
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DAMAGE (DIRT/GRIME)

Portion for analysis: approximately 250 grams

Pea A: Peas and pieces of peas with dirt adhering to the seed coat, the eye of the pea or cotyle-
don equal to or greater than the concentration shown are damage.

Pea B: Peas and pieces of peas with grime adhering to the seed coat or cotyledon equal to or
greater than shown are damage.

The same tolerance applies when dirt or grime adheres to the cotyledon of broken peas (more
than 1/2 of a whole pea).

NOTE: The same inspection criteria apply to all classes of peas discolored by nightshade juice or
container/bag marking inks. The discoloration appearing on larger/smaller peas should be propor-
tional. Dirt/grime is not applicable to wrinkle dry peas or smooth seeded peas grown for seed pur-
poses.
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FROST DAMAGE

Portion for analysis: approximately 250 grams

Peas and pieces of peas that are discolored green to the minimum coverage and color intensity
shown. It is permissible to prorate the coverage requirement provided the color intensity is such
that it sufficiently compensates for any apparent loss in coverage (e.g., 1/2 coverage requires
twice the color intensity).

lllustration shows from left to right:

Pea A: Suspected frost damaged pea. The pea must be split in many instances to confirm that the
damage extends into the cotyledon and meets the minimum intensity and coverage.

Pea B: Whole pea, after splitting, with the minimum degree of discoloration and area of coverage
required. The discoloration is usually evident around the perimeter, however, exceptions have
been noted. The amount, not the location, is what is important

NOTE: Only half of the split pea must meet the VRI.
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WEEVIL DAMAGE (STING)

Portion for analysis: approximately 250 grams

Peas and pieces of peas with a single insect sting that extends into the cotyledon are weevil dam-
age.
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MOLD DAMAGE

Portion for analysis: approximately 250 grams

Peas that contain surface mold/mildew equal to or greater than shown are damage.

NOTE: Any amount or color of mold/mildew on the cotyledon (meat) of the pea is damaged. Mold
occurs in many colors.
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SHRIVELED (SMOOTH)

Portion for analysis: approximately 250 grams

Peas that are distinctly shriveled, discolored, misshapen, and have sharp deep dimpled edges
over the entire pea which are equal to or greater than shown shall be considered shriveled.
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SHRIVELED (WRINKLED)

Portion for analysis: approximately 250 grams

Wrinkled Dry Peas that are slightly shriveled and distinctly discolored (caramelized) or slightly dis-
colored with severe dimpling in the seed coat shall be considered shriveled.

lllustration shows from left to right:

Pea A: Pea with heavily dimpled exterior with some “caramel” color showing through. Notice the
knife-like edges around the perimeter of the individual dimples or craters. This so-called “webbing
effect” must cover at least 50 percent of the surface area

Pea B: Minimum degree of discoloration and shriveling required to be considered shriveled. Peas
that are shriveled to the extent they have withdrawn and separated from the seed coat (“shelley”
peas) fall into this category.
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SPROUT DAMAGE

Portion for analysis: approximately 250 grams

Peas or pieces of peas which have sprouted to the extent that the sprout has cracked/broken
through the seed coat and is visible to the minimum degree shown are damage. Also, when it is
apparent that the sprouting has occurred (i.e., sprouting is noticeable in representative work sam-
ple) but, through handling, the sprout has broken off and is no longer protruding through the seed
coat, consider such peas to be damage.
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WEATHER DAMAGE

Portion for analysis: approximately 250 grams

Peas and pieces of peas in which the surface area is discolored to the minimum intensity and cov-
erage shown are considered damage.

NOTE: Green peas usually show a black discoloration.
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WEEVIL DAMAGE

Portion for analysis: approximately 250 grams

Peas and pieces of peas which meet any one of the following criteria are
weevil damage.

Pea A: Weevil Pinhole: Peas and pieces of peas that have been stung by an insect and the dam-
age extends into the cotyledon.

Pea B: Visible Window: Peas and pieces of peas which are weevil-bored; but the weevil has not
emerged from the pea. The seed coat (window) still covers the bore hole.

Pea C: Open Eye: Peas and pieces of peas which are weevil-bored and the weevil has emerged
from the pea.

NOTE: Insect damage peas should also be checked for live or dead insects/larvae for the pres-
ence of insect refuse. (Refer to Pea and Lentil Handbook, Section 4.12 and 4.31).
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BLEACHED (GREEN PEAS)

Portion for analysis: approximately 250 grams

Peas, Split peas, and pieces of peas which have one-eighth or more of the surface distinct-
ly bleached to a white or light creamy yellow or white color equal to or greater than shown are
bleached.

Pea A: Light creamy yellow (Newly Harvested peas)
Pea B: White (Stored/Aged peas)

NOTE: No tinge of green shall be “bleeding” through this area to be
considered bleached.

Newly harvested bleached peas tend to be yellow or creamy yellow in color. In storage, the color
gradually changes to creamy or white.
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BLEACHED (YELLOW PEAS)

Portion for analysis: approximately 250 grams

Peas, Split Peas and pieces of peas which have one-eighth or more of the surface bleached green
to a color equal to or greater than shown are bleached.

NOTE: To function as “Bleached,” the area of green being considered should not have any tinge of
yellow bleeding through.

Visual Reference Images Peas
Graded Commodities Page 187 November 2010



reowe

DAMAGE (CHALKY)

Portion for analysis: approximately 250 grams

Peas, split peas, and pieces of peas with a spot (singularly or in combination) that meets the mini-
mum coverage shown on cotyledon A. are considered damage.

lllustrations show suspect and confirmed kernels:
Pea A: Chalky Spot (Lygus) - bright white colored, grainy texture and penetrates into the coyledon.

Pea B: Chalky Spot (Hail) - light beige colored, mealy texture and penetrates deep into the coyle-
don.

Pea C: Bruised (Not damaged) - cloudy off-white color, smooth texture and is only on the surface
of the cotyledon.

NOTE: To check the size and color of the chalky spot, remove the seed coat carefully so as not to
chip, scrape, or otherwise disrupt the surface of the coyledon.
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DAMAGE BY HEAT

Portion for analysis: approximately 250 grams
Peas, Split peas, and pieces of peas whose cotyledon is discolored to the minimum color intensity
and coverage shown are damage. It is permissible to prorate the coverage requirement provided
the color intensity is such that it sufficiently compensates for any apparent loss in coverage (e.g..
1/2 coverage requires twice the color intensity).
lllustrations show suspect and confirmed kernels:
Pea A: Yellow (peas and split peas)
Pea B: Green (peas and split peas)
NOTE: Whole dry peas shall be split so that the flat side of the split peas can be compared to the

print. When split, only one of the halves need to meet the minimum color and coverage require-
ment.
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HEAT DAMAGE

Portion for Analysis: Approximately 250 grams

Peas, Split peas, and pieces of peas whose cotyledon had been materially and uniformly discol-
ored to the minimum extent shown are heat damage. It is permissible to prorate the coverage
requirement provided the color intensity is such that it sufficiently compensates for any apparent
loss in coverage (e.g., 1/2 coverage requires twice the color intensity).

NOTE: For whole peas, chip/scrape the seed coat to confirm that the discoloration extends to the
cotyledon. For split or broken pieces of peas, the round or flat side may be considered (it is not
necessary for both to meet).
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STAINED (GREEN)

Portion for analysis: approximately 250 grams

Green split peas with stain adhering to the cotyledon equal to or greater than shown are damage.
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STAINED (YELLOW)

Portion for analysis: approximately 250 grams

Yellow split peas with stain adhering to the cotyledon equal to or greater than shown are damage.
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WEEVIL DAMAGE (CAVITY)

Portion for Analysis: Approximately 250 grams

Split Peas which contain a cavity left by the weevil larvae are weevil damage.

NOTE: Insect damage split peas should also be checked for live or dead insects/larvae and for
the presence of insect refuse. (Refer to Pea and Lentil Handbook, Section 5.12 and 5.30).
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WHOLE DRY PEA

Portion for Analysis: Approximately 250 grams

Whole peas, in split peas, are technically defined as being more than one half of a whole pea.
When a pea is “split” successfully along its natural seam, each equal part is considered a split pea
and the determination of whole peas is not a consideration. However, when the breakage occurs
off the natural seam and one of the divided fractions is estimated to be 55% or more of a whole

pea, it is to be considered a “whole pea”. In the assessment of a whole pea, inspectors are to dis-
regard the pea hilum.

The above images provide examples of what constitutes a whole pea and are not intended to rep-
resent any visual standard.

Visual Reference Images Peas
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SMOOTH YELLOW DRY PEAS (Fair Color)
Portion for Analysis: Approximately 250 grams

Peas, after the removal of dockage, defective peas and foreign material that are reasonably uni-
form in appearance and have an overall color equal to or better than depicted (but less than good)
are considered fair color. Peas whose appearance does not meet this minimum color requirement
are considered to be of “poor” color. Record this information on the work record and in the “Re-
marks” section of the certificate. Peas that are “fair” in color shall grade no higher than U.S. No. 2.
Peas that are “poor” in color shall grade no higher than U.S. No. 3.
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SMOOTH YELLOW DRY PEAS (Good Color)
Portion for Analysis: Approximately 250 grams
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Peas, after the removal of dockage, defective peas and foreign material that are reasonably uni-
form in appearance and have an overall color equal to or better than depicted are considered
good color. Peas whose appearance does not meet this minimum color requirement are consid-

ered to be of “fair” or “poor” color. Consult the ILP depiction for “fair” color to determine which of
these color descriptions apply. Record this information on the work record and in the “Remarks”
section of the certificate. Peas that are “fair” in color shall grade no higher than U.S. No. 2. Peas

that are “poor” in color shall grade no higher than U.S. No. 3

Visual Reference Images
Graded Commodities Page 196

Peas
July 2014



LENTILS

Definition of lentils

Threshed seeds of the lentil plant (Lens culinaris Moench), which after removal of the dockage,
contain 50.0 percent or more of whole lentils and not more than 10.0 percent foreign material.

Visual Reference Images Lentils
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BLIGHT (ASCOCHYTA) DAMAGE

Portion for Analysis: Approximately 125 grams (large seeded) or
Approximately 60 grams (small seeded)

Ascochyta blight is a fungal disease that reduces yields and affects seed quality. Infected seeds
have brown blotches on the surface. Severely infected seed is purplish brown, shriveled and
small, and may have a white fungal growth on the surface. This VRI depicts what Ascochyta blight
looks like and is not intended to represent any minimum coverage or color intensity requirement.

lllustration shows from left to right:

Suspect Damage: Discolored seed coat. Seed coats of suspect seeds must be scraped to deter-
mine if the mold penetrates into the cotyledon.

Confirmed Damage: Cotyledon shows some discoloration and mold is evident in the lower central
portion of the exposed area. Any amount of mold present on the cotyledon is sufficient evidence of
damage.
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DAMAGED BY HEAT

Portion for Analysis: Approximately 125 grams (large seeded) or
Approximately 60 grams (small seeded)

Lentils which have been damaged to an extent that the cotyledon has been discolored equal to or
greater than shown.

lllustration shows from left to right:
Lentil A: Seed coat on (suspect).

Lentil B: Seed coat removed (confirmed).
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DIRT / GRIME

Portion for Analysis: Approximately 125 grams (large seeded) or Approximately 60 grams (small
seeded)

lllustration shows from left to right:

Dirt: Lentils and pieces of lentils with dirt adhering to one or both sides of the seed coat equal to or
greater than shown are damage.

Grime: Lentils and pieces of lentils with grime adhering to one or both sides of the seed coat
equal to or greater than shown are damage.

: Lentils
Visual Ref I
isual Reference Images May 2012
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FROST DAMAGE

Portion for Analysis: Approximately 125 grams (large seeded) or
Approximately 60 grams (small seeded)

Lentils that have been damaged by frost to the extent that the cotyledon or the seed coat has
been discolored equal to or greater than that shown.

Lentils A, B and C: Suspect frost damage.
Lentil D: Confirmed frost. There is no need to split lentil to confirm damage.

Lentils E, F, G and H:The cotyledons are split, showing the different kinds of discoloration that are
considered frost damage.
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HEAT DAMAGE

Portion for Analysis: Approximately 125 grams (large seeded) or
Approximately 60 grams (small seeded)

Lentils which have been materially damaged to an extent that the cotyledon has been discolored
equal to or greater than shown.

lllustration shows from left to right:
Lentil A: Seed coat on (suspect).

Lentil B: Seed coat removed (confirmed).
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INSECT STUNG DAMAGE

Portion for Analysis: Approximately 125 grams (large seeded) or
Approximately 60 grams (small seeded)

Lentils that have been stung by insects where the damage is distinct and extends into the cotyle-
don.

Lentil A: Weevil Damage. Lentils containing small “pinhole” entrance holes or larger circular exit
holes (shown) are considered weevil damage.

Lentil B: Insect Damage. Stings from other insect pests (e.g. Lygus Bug) are less pronounced, but
significant enough to function as damage.

Lentil C/D: Chalky Spot. Pitted, discolored, crater-like depressions in the seed coat (C) must be
scraped to confirm the damage extends into the cotyledon, leaving a chalky appearance equal to
the minimum size shown (D).
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MOLD DAMAGE

Portion for Analysis: Approximately 125 grams (large seeded) or
Approximately 60 grams (small seeded)

Lentils that contain surface mold equal to or greater than shown.

NOTE: Any amount of mold on the cotyledon is damage.
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SKINNED

Portion for Analysis: Approximately 125 grams (large seeded) or Approximately 60 grams (small
seeded)

Lentils from which three-fourths or more of the seed coat has been removed.

NOTE: Both sides of the lentil are illustrated on the print. This is not considered damage.
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SPROUT DAMAGE

Portion for Analysis: Approximately 125 grams (large seeded) or Approximately 60 grams (small
seeded)

Lentils which are sprouted equal to or greater than shown.
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A. Waved

B. Cratered

WRINKLED LENTILS

Portion for Analysis: Approximately 125 grams (large seeded) or
Approximately 60 grams (small seeded)

Wrinkled lentils are sound lentils that are substantially wrinkled on at least 50% of one side.

Visual Reference Images
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SPECIAL GRADE GREEN LENTILS

1000 grams (sample as a whole)

Special grade (Green Lentils) are clear seeded (Non-Mottled) lentils that possess a natural, uni-
form green color. Green Lentils are determined after the removal of dockage, but before the re-
moval of defects and must be equal to or better than depicted on the Interpretive Line Print to
qualify for special grade “Green Lentils”.

Visual Reference Images
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REGULAR GOOD COLOR (UNIFORM)

Portion for Analysis: 125 grams (large seeded) 60 grams (small seeded)

Lentils, after the removal of dockage, defective lentils and foreign material that are reasonably
uniform in appearance and have an overall color equal to or better than depicted are considered
Good Color. Lentils whose appearance does not meet this minimum color requirement are con-
sidered to be of “fair” or “poor” color. Consult the ILP depiction for “fair” color to determine which
of these color descriptions apply. Record this information on the work record and in the “Remarks”
section of the certificate. Lentils that are “fair” in color shall grade no higher than U.S. No.2. Lentils
that are “poor” in color shall grade no higher than U.S. No. 3.

Visual Reference Images Lentils
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REGULAR FAIR COLOR (UNIFORM)

Portion for Analysis: 125 grams (large seeded) 60 grams (small seeded)

Lentils, after the removal of dockage, defective lentils and foreign material that are reasonably uni-
form in appearance and have an overall color equal to or better than depicted (but less than good)
are considered Fair Color. Lentils whose appearance does not meet this minimum color require-
ment are considered to be of “poor” color. Record this information on the work record and in the
“‘Remarks” section of the certificate. Lentils that are “fair” in color shall grade no higher than U.S.
No.2. Lentils that are “poor” in color shall grade no higher than U.S. No. 3.
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REGULAR GOOD COLOR (NON-UNIFORM)

Portion for Analysis: 125 grams (large seeded) 60 grams (small seeded)

Lentils, after the removal of dockage, defective lentils and foreign material that lack uniformity in
seed coat color (e.g. blend of old/new), but have an overall color equal to or better than depicted
are considered Good Color. Lentils whose appearance does not meet this minimum color require-
ment are considered to be of “fair” or “poor” color. Consult the ILP depiction for “fair’ color to de-
termine which of these color descriptions apply. Record this information on the work record and

in the “Remarks” section of the certificate. Lentils that are “fair” in color shall grade no higher than
U.S. No.2. Lentils that are “poor” in color shall grade no higher than U.S. No. 3.
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REGULAR FAIR COLOR (NON-UNIFORM)

Portion for Analysis: 125 grams (large seeded) 60 grams (small seeded)

Lentils, after the removal of dockage, defective lentils and foreign material that are reasonably uni-
form in appearance and have an overall color equal to or better than depicted (but less than good)
are considered Fair Color. Lentils whose appearance does not meet this minimum color require-
ment are considered to be of “poor” color. Record this information on the work record and in the
“‘Remarks” section of the certificate. Lentils that are “fair” in color shall grade no higher than U.S.
No.2. Lentils that are “poor” in color shall grade no higher than U.S. No. 3.
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PARDINA GOOD COLOR (UNIFORM)

Portion for Analysis: 60 grams

Lentils, after the removal of dockage, defective lentils and foreign material that are reasonably
uniform in appearance and have an overall color equal to or better than depicted are considered
Good Color. Lentils whose appearance does not meet this minimum color requirement are con-
sidered to be of “fair” or “poor” color. Consult the ILP depiction for “fair’ color to determine which
of these color descriptions apply. Record this information on the work record and in the “Remarks”
section of the certificate. Lentils that are “fair” in color shall grade no higher than U.S. No.2. Lentils
that are “poor” in color shall grade no higher than U.S. No. 3.
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PARDINA FAIR COLOR (UNIFORM)

Portion for Analysis: 60 grams

Lentils, after the removal of dockage, defective lentils and foreign material that are reasonably uni-
form in appearance and have an overall color equal to or better than depicted (but less than good)
are considered Fair Color. Lentils whose appearance does not meet this minimum color require-
ment are considered to be of “poor” color. Record this information on the work record and in the
“Remarks” section of the certificate. Lentils that are “fair” in color shall grade no higher than U.S.
No.2. Lentils that are “poor” in color shall grade no higher than U.S. No. 3.
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PARDINA GOOD COLOR (NON-UNIFORM)

Portion for Analysis: 60 grams

Lentils, after the removal of dockage, defective lentils and foreign material that lack uniformity in
seed coat color (e.g. blend of old/new), but have an overall color equal to or better than depicted
are considered Good Color. Lentils whose appearance does not meet this minimum color require-
ment are considered to be “fair” or “poor” color. Consult the ILP depiction for “fair color to deter-
mine which of these color descriptions apply. Record this information on the work record and in
the “Remarks” section of the certificate. Lentils that are “fair” in color shall grade no higher than
U.S. No. 2. Lentils that are “poor” in color shall grade no higher than U.S. No. 3.
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PARDINA FAIR COLOR (NON-UNIFORM)

Portion for Analysis: 60 grams

Lentils, after the removal of dockage, defective lentils and foreign material that are reasonably uni-
form in appearance and have an overall color equal to or better than depicted (but less than good)
are considered Fair Color. Lentils whose appearance does not meet this minimum color require-
ment are considered to be of “poor” color. Record this information on the work record and in the
“‘Remarks” section of the certificate. Lentils that are “fair” in color shall grade no higher than U.S.
No.2. Lentils that are “poor” in color shall grade no higher than U.S. No. 3.
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Definition of rice

Rough Rice: Rice (Oryza sativa L.) which consists of 50 percent or more of paddy kernels of rice.

Brown Rice: Rice (Oryza sativa L.) which consists of more than 50.0 percent of kernels of brown
rice, and which is intended for processing to milled rice.

Milled Rice: Whole or broken kernels of rice (Oryza sativa L.) from which the hulls and at least the
outer bran layers have been removed and which contain not more than 10.0 percent of seeds,
paddy kernels, or foreign material, either singly or combined.

Visual Reference Images Rice
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CHALKY KERNELS

Portion for Analysis: Not less than 25 grams

Whole or broken kernels of rice which, in cross-section, contain an opaque white or “chalk-like”
area that encompasses one-half or more of the exposed portion.

lllustration shows from left to right:
Kernel A: Whole kernel (suspect)
Kernel B: Cross-section (confirmed)

NOTE: Kernel (B) provides an example of what constitutes a chalky kernel and is not intended to
represent any visual standard.
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DAMAGE BY HEAT (STAIN)

Portion for Analysis: Not less than 25 grams

Whole or broken kernels of rice that are distinctly discolored to the minimum color intensity illus-
trated. There is no minimum coverage requirement.
