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PROPQOSALS FOR RULE CHANGES
1985

Several proposals have been made for changes in the AOSA Rules for Testing
Seeds this year. These proposals must be considered as tentative at this time
in hopes that all concerned seedsmen and seed analysts will read them carefully
and offer comments. Please make your comments to Arnold Larsen, Chairman of
the AOSA Rules Committee or to any other member of the Rules Committee as quickly
as possible. Quick Responses are necessary so that adjustments can be published
in the May issue of the Newsletter. It is possible but not desireable to make
extensive adjustments at the annual meetings. Please let us of the Rules Committee
know before then.

. PROPOSAL

Official nature of the "Rules" and of documents referred to therein.

PRESENT STATUS
New Rule: There is no statement regarding the official status of the rules or
document cited in the rules. A proposal was made last year (1984-Boise, Idaho)
but it was tabled.

PROPOSED RULE
Insert as Tast paragraph in the Introduction Section on page 1.
This document constitutes the official AOSA statement regarding seed testing
procedures and is referred to as the "rules”. Changes in either the rules or
to documents referred to in the rules cannot be considered official until the
changes are accepted by the AOSA membership in the general business meeting at
an annual convention of the association.

REASONS FOR PROPOSAL

There is presently no statement in the AOSA Rules for Testing Seeds regarding
the official status of the rules nor of how changes to the rules are made. The
procedures for making changes to the rules are described in By-lLaw XII of the
AOSA Constitution but unfortunately the By-Law does not specify that changes in
documents cited in the rules cannot be accepted until ratified by the AOSA
membership. Therefore, the rules can be changed to some extent without member-
ship approval by changing the content of cited documents.

There may not be a need for a change in the Constitution by-laws if the proposal
is inserted into the rules.

SUBMITTED BY
Arnold L. Larsen, Chairman of AQSA Rules Committee

DATE: December 28, 1984

PROPOSAL
Working weight for noxious weed exam.

PRESENT RULE ) )
2.3a. Kinds of seed Tisted in Table 1,-- The weight of the working samples for
the purity analysis and noxious weed seed examination shall not be less than
that prescribed in Table 1, except as noted in c below.

PROPOSED RULE )
2.3a. Same as present rule but add the following: .
When a purity analysis is performed on a sample, the we1ght.gf the sa@p]e
used for purity analyses may be subtracted from the total wéight specified

for the noxious weed seed examination.




-18-

JUSTIFICATION
The subtraction of the purity exam weight from the noxious weed exam weight
is the usual practice among seed analysts. However, this practice has not
been spelled out in the rules.

SUBMITTED BY
Harry L. Smith, Chairman AQSA Uniformity Subcommittee.
DATE: October 25, 1984

The following resolution was presented to AOSA regarding the disposition of
"variant" seeds found in Kentucky bluegrass seed lots.

Resolution: ASTA Board of Directors, Through ASTA Legislative Committee

WHEREAS "Stop Sale" or"Informational Notices" are being issued based on what
appears to be the improper testing identification of Variants in certified Tots
of single ine facultative apomintic varieties of Kentucky Bluegrass,

AND WHEREAS this action abrogates the breeders rights of genetic and morpholog-
ical description and effectively decertifies the variety, in some cases making it
a mixture,

AND WHEREAS the Society of Commercial Seed Technologists on June 19, 1977
passed a Resolution requesting the Association of Official Seed Analysts to address
and solve this problem,

AND WHEREAS The Association of Seed Certifying Agencies Committee on Varietal
Problems report of March 16, 1983 recommended new definitions for "Off-Type" and
"Variant" and that these definitions be adopted by all concerned organizations.

AND WHEREAS the Advisory Committee of the Association of Seed Certifying Agencies
passed a Resolution stating that all States should accept certified analysis
certificates and tags from the state of production as being accurate and repre-
sentative of the Tot of seed;

THEREFORE BE IT RESOLVED that the Lawn Seed Division requests the American Seed
Trade Association to ask the Association of Official Seed Analysts to address and
solve the inconsistency concerning off types variance by text sub-section c. of the
"Rules for Testing Seed", Volume 6, No. 2, Dated 1981 to read as follows:

In the case single line facultative apomictic varieties which may have levels
of apomixis as low as 80% with variant seeds present which may differ in
morphological characteristics, that these variant seeds are to be included

in the pure seed percentage and should not be considered off-types or not
part of the variety.

BE IT FURTHER RESOLVED that the Lawn Seed Division of the American Seed Trade
Association supports and recommends adoption by all concerned of the defini tions
of "Off-Type" and “"Variant" as put forth by the Association of Seed Certifying
Agencies.

BE IT FURTHER RESOLVED that the Lawn Seed Division of the American Seed Trade
Association resquests the American Association of Seed Control Officials and
USDA to effectively establish that seed analysis certificates and tags from the
State of Origin are representative of the lot of seed unless it can be shown and
agreed to be the State of Origin that the tags had been applied in error.

The following alternate wording of the ASTA Proposal is suggested by the Chairman
of the AOSA Rules Committee.

KIND OF SEED:

Kentucky bluegrass (Poa pratensis)
PRESENT RULE

None at present
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PROPOSED RULE

Saction 2.5c (New paragraph inserted between present paragraph 1 and 2)

In the case of single line facultative apomictic cultivars such as those of
Kentucky bluegrass (Poa. pratensis), variant seeds other than off-type seeds can
be produced in various amounts. Variant seeds are a natural product of single
line facultative apomictic cultivars and the maximum percentage of variants pro-
duced by sexual propagation for each cultivar is included in their respective
descriptions registered with the National Certified Grass Variety Review Board.
Variant seeds shall be included as pure seed. Seeds not conforming to the seed
characteristics of a cultivar in excess of the percentage described as variant will
be designated "off-type" and included as other crop. The determination will be
made by a 1000 seed examination. The 1list of cultivar descriptions can be obtained
from the AOSA Secretary-Treasurer.

SUPPORTING EVIDENCE
Kentucky bluegrass is considered a facultative apomict because apomictic and
sexual modes of reproduction coexist, as opposed to obligate apomicts, where
no sexual reporduction occurs. In Kentucky bluegrass, it has been shown by
many researchers that a rather delicate balance exists between apomictic and
sexual reproduction. Environmental factors may upset the balance in favor of
one or the other type of reproduction . Grazi et al. (1961) have shown there
are fifteen ways of seed formation in Kentucky bluegrass. Of these, only one
way always produces maternal progeny, three ways can produce maternal or
variant progeny and eleven ways only produce variant progeny.

The percentage of variants may be influenced by many factors. Wide variations
in the percentage produced by specific biotypes or varieties have been reported
by many authors. These variations have been reported to be caused by a change
in the length of anthesis or photoperiod, by growing the plant or its off-
spring in an environment with a climate deviating from the place of origin,

by selfing vs. open pollination and by the length of time of seeds storage,
with zygotes resulting from sexual processes having reduced vitality.

It has been shown by many authors that the morphological camparisons which

are primarily utilized to establish whether plants are maternal or variant can
be incorrect. Plants that appear to be maternal can be produced by sexual pro-
cesses and produce a higher percentage of varient plants. The same problem
exists with the seeds. Recognizable variant seeds must come from variant plants,
Roguing can remove some of the variant plants but it is impractical if not
impossible to remove all of them.Variant plants are constantly being replaced
by the production of variant seed from non-variant plants, therefore, variant

seeds are usually present in Kentucky bluegrass cultivars. The basic difference
between variants and off-type seeds is that variant germplasm is totally derived
from within the cultivar. O0Off-type seeds are the result of contamination by

other cultivars are by fertilization with foreign pollen. However, variant seeds an
mimic the characteristics of many other cultivars and cannot usually be dist-
inguished from off-types. Therefore,the percentage atypical seeds designated

as variant is determined by the cultivar description registered with the

National Certified Grass Variety Review Board.
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KIND OF SEED
Dallisgrass (Paspalum dilatatum) and bahiagrass (Paspalum notatum)

PRESENT RULE
Kind or cultivar considered pure seed
2.7h. Seed units with nematode galls, fungus bodies (i.e., ergot, smut,
etc.) and spongy or corky caryopses which are entirely enclosed within
the seed unit. Refer to section 2.10a(8) and ¢{1). Alsa refer to
sectidn 2.10a(8) for Dallisgrass (Paspalum dilatatum) and bahiagrass
(Paspalum notatum).

AND
Inert matter
2.10a(8) Seed units with nematode galls or fungus bodies (smut, ergot, and
other sclerotia) which are not entirely enclosed within the seed unit.
Also included are ergot and smut-filled caryopses of Dallisgrass

(Paspalum dilatatum) and Bahiagrass (Paspalum notatum) which are entirely

enclosed within the seed unit. Refer to section 2.7h.

PROPOSED RULE

2.7h. Seed units with nematode galls, fungus bodies (i.e., ergot, smut,
etc.) and spongy or corky caryopses which are entirely enclosed within
the seed unit. Refer to section 2.10a(8) and c(7).

AND

2.10a(8) Seed units with nematode galls or fungus bodies (smut, ergot, and other
sclerotia) which are not entirely enclosed within the seed unit. Refer
to section 2.7h.

SUPPORTING EVIDENCE OR REASONS FOR THE PROPOSED CHANGE
This proposal would treat dallisgrass and bahiagrass the same as other grasses

with regard to pure seed and inert. The exception in the current rules for inter-

pretation of pure seed and inert of dallisgrass and bahijagrass seed units in
which fungal bodies have replaced the caryopsis is unnecessary. These seed
units can visually be classified as inert because they will be gaping and/or
have fungal material protruding from between the lemma and palea. The present
wording of the rules indicates that an analyst should attempt to determine by
use of transmitted light and/or pressure the presence of fungal bodies in all
seeds in a purity analysis. Seed units with spongy or corky caryopses entire-
1y enclosed within the seed unit can be misinterpreted as ergotized or smut-
filled.

SUBMITTED BY
Rodney W. Young, Botanist, Federal Seed Laboratory
building 306, Room 213, BARC-East, Beltsville, MD 20705
DATE: November 23, 1984
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KIND QF SEED
Pensacola bahiagrass {Paspalum notatum cv. Pensacola)
PRESENT RULE
AOSA Handbook 24. The Uniform Blowing Procedure, 1983 revision.
6.5 Procedure for Purity Analysis of Pensacola Bahiagrass
(Paspalum notatum cv. 'Pensacola’)
STEP 2. Separating the Heavy Fraction
Other crop seed (including bahias other than Pensacola) weed seed and seedlike
particles and inert matter (sticks, sand etc.) are classified in accordance
with sections 2.7-2.10 of the Rules.

A1l Pensacola bahiagrass seed units, including multiple florets and free
caryopses, shall be considered pure seed. However, seed units with nematode
galls or fungus bodies (smut, ergot, and other sclerotia) are considered
inert regardless of whether the bodies are protruding from the tips of the
seed units or are entirely enclosed within the seed unit. Also, broken

_seeds which are less than half of their original size are inert.

PROPOSED RULE
AQSA Handbook 24. The Uniform Blowing Procedure, 1983 revision.
6.5 Procedure For Purity Analysis of Pensacola Bahiagrass
(Paspalum notatum cv. 'Pensacola')

STEP 2. Separating the Heavy Fraction
Other crop seed (incTuding bahias other than Pensacola), weed seed and
seedlike particles and inert matter (sticks,sand etc.) are classified
in accordance with sections 2.7-2.10 of the Rules.

A1l Pensacola bahiagrass seed units, including multiple florets and free
caryopses shall be considered pure seed. Also, broken seeds which are
less than half of their originial size are inert.

SUPPORTING EVIDENCE OR REASONS FOR THE PROPOSED CHANGE
If the proposed changes for rules 2.7h and 2.10a (8) are adopted, then the
wording for separating the heavy fraction in the uniform blowing procedure
for Pensacola bahiagrass should also be changed. Some authorities have
stated that Pensacola bahiagrass is immune to ergot. Analysts exper-
ienced 1in purity analysis of Pensacola bahiagrass note that ergot and
other fungal diseases are not commonly found. If a fungal body had
replaced the caryopsis, it is not Tikely that it would be entirely en-
closed within the seed unit, but would cause the Temma and palea to
separate, with fungal material protruding, as with other bahiagrass
varieties and dallisgrass. The present working indicates that all of
the seed units in the heavy fraction should be examined by transmitted
Tight and/or pressure, which can lead to the classification of seed units
with spongy or corky caryopses as inert.

SUBMITTED BY

Rodney W. Young, Botanist, Federal Seed Laboratory, Building 306, Room 213,

BARC-East, Beltsville, MD 20705

DATE: November 23, 1984

SUBJECT
Source of Calibration Samples

PRESENT RULE
2.11 Uniform Blowing Procedure

c. Calibration samples: Calibration samples for Kentucky bluegrass,
orchardgrass, and Pensacola variety of bahiagrass are to be used
to establish a blowing point prior to proceeding with with the
separation of pure seed and inert matter. Calibration samples and
instructions are avajlable through the Seed Standardization
Branch, AMS, LMG&S Division, USDA Bldg. 306, Rm. 213, Beltsville
MD 20705
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PROPOSED RULE
c. Calibration samples: Calibration samples for Kentucky bluegrass, orchard-

grass, and Pensacola variety of bahiagrass are to be used to establish a
blowing point prior to proceeding with the separation of pure seed and
inert matter. Calibration samples for all three species with instruc-
tions, are available on a loan basis from the Federal Seed Laboratory,
AMS, USDA, Bldg. 306, Rm. 213, Beltsville, MD 20705. Kentucky bluegrass
and orchardgrass calibration samples may be purchased through the AOSA
Secreatary-Treasurer.

REASONS FOR THE PROPOSED CHANGE
The Federal Seed Laboratory has been receiving requests from people who want
to purchase Kentucky bluegrass, orchardgrass and Pensacola bahiagrass cali-
bration samples. The Federal Seed Laboratory does not have calibration samples
available for this purpose. However, the Federal Seed Laboratory does have
samples that we Toan to seed laboratories. Those wishing to buy calibration
samples of Kentucky bluegrass and orchardgrass may obtain them through the
AOSA Secretary-Treasurer. Also, the laboratory name has been changed from the
Seed Standardization Branch to the Federal Seed Laboratory.

SUBMITTED BY
Richard C. Payne, Supervisor, Federal Seed Laboratory, Building 306, Room 213,
BARC-East, Beltsville, MD 20705

DATE: November 23, 1984

PROPOSAL
Blower restriction for Rough bluegrass

PRESENT RULE
2.17 d(3) Rough bluegrass: The blower setting obtained for the Kentucky blue-
grass calibration sample multiplied by a factor of 0.82 shall be used.

PROPOSED RULE
2.11 d{(3) Rough bluegrass: The blower setting obtained for the Kentucky blue-

grass calibration sample multiplied by a factor of 0.82 shall be used (The
0.82 factor is restricted to the General Seed Blower.)

JUSTIFICATION
This factor was produced based on research findings using the General
bTower and may not be applicable to the Ottawa type blower.

SUBMITTED BY
Steve Glassman, Ontario, Canada
DATE: September 24, 1984

PROPQSAL
Reference to Handbook 24

PRESENT RULE
2.11 d{5) Orchardgrass: The blower setting obtained by the Orchardgrass cal-
ibration sample shall be used. (refer to AOSA Handbook No. 24, Section V.C.)

PROPOSED RULE
2.11 d(5) Orchardgrass: The blower setting obtained by the Orchardgrass cal-

ibration sample shall be used.

JUSTIFICATION
The reference to AOSA Handbook No. 24. should be deleted because it already
covered in more general terms in 2.11 (a), also the section identified is
obsolete - section headings are now in decimal form.

SUBMITTED BY
Steve Glassman, Ontario, Canada
DATE: September 24, 1984
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KIND OF SEED

Multiple Unit Definition

PRESENT RULE

2.12b  Definition: A multiple unit is a seed unit that includes a fertile

floret plus one or more attached structures as follows:

(1) A sterile floret that extends to or beyond the tip of the
fertile floret;

(2) Basally attached glume, glumes, or basally attached sterile
florets of any length;

(3) One or more additional fertile florets

The Tength of an awn shall be disregarded when determining the

length of a fertile floret or an attached structure. Any seed unit

without attached structures, as described above, shall be considered

a single unit.

PROPOSED RULE

2.12b  Definition: A multiple unit is a seed unit that includes one or more

structures as follows:

(1) An attached sterile or fertile floret that extends to or beyond
the tip of a fertile floret;

(2) A fertile floret with basally attached glume, glumes, or basally
attached sterile floret of any length;

(3) A fertile floret with two or more attached sterile or fertile
florets of any length.

The length of an awn shall be disregarded when determining the length

of a fertile floret or an attached structure. Any seed unit without

attached structures, as described above, shall be considered a singie

unit.

SUPPORTING EVIDENCE OR REASONS FOR THE PROPOSED CHANGE

Under Part 3 of the present rule (Attachment 1), a fertile floret with one

or more attached fertile florets (of any length) is classified as a multiple
unit. Application of this rule requires careful examination of each and every
attached floret which is shorter than the fertile basal floret to determine
whether or not it contains a caryopsis (Attachment 71,diagrams a-f). Since
attached fertile florets which are shorter than the fertile basal floret are
rarely found, the rule adds greatly to the time required for the purity
analysis with no proportionate increase in the accuracy of the test. The
present rule also eliminates most of the time-saving advantage of the multiple
unit procedure.

This proposed rule change is in agreement with the intent of the Rangegrass
Committee definition of multiple units which was published in the 1977 AOSA
Newsletter Vol. 57, No. 2, p. 37 (Attachment 2). Also, this proposal maintains
the time-saving aspect of the multiple unit procedure and also is in close
agreement with the ISTA rule adopted in 1983 in Ottawa, Canada (Attachment 3).
The original definition in the AOSA Rules of Multiple Unit and the various
changes over the years is presented in Attachment 4 along with the proposed
change.

SUBMITTED BY

Stephen J. Hurst, Botanist, Federal Seed Laboratory, Building 306, Room 213,
BARC-East, Beltsville, MD 20705

DATE: November 23, 1984
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ACSA Definicion of Muleiple and Single Unizs
of Cartain Grass Specias
(effecrive October 1, 1984)

Attachment 1

2.125 Definition: A multiole unit is a seed unit <nat incluaes a
fercile {larst plus one or mores af atTacned sTructures as rollows:

(1) A sterile florer that extands ta (2) Basally atzached glume, glumes,
or beyond the tip of the ferzile or basally attacned starile
Floret florets of any length

(3) gne or more additional ferzile florers

Any seed urnit without attached structures, as
described abave, shall be considered a single unit.

The stippled (dotted) portion represencs fertile florets and the clear portion.

represents sterile Elarets.
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Attachment 2

Sjtuation V - Many lots of seed are heavily milled and the tips of the lemmas
and paleas have been broken and it becomes impossible to determine what the original
lengths were. For many species the base of an awn is indistinct. What do we do in
these cases?

Regarding Broken Tips

4 make measurement "as is", do not guess original lengths

_1_ gquess original lengths
_1 _ seperate by hand method

Regarding the Base of Awn
_3  use best judgement regarding base of awn

In General
1 do more research

It is obvious that there is some confusion interpreting these situations under
the new definition. Therefore at a meeting held in Lincoln, Nebraska, on December 10-11
1976, the Subcommittee on Rangegrass Analysis developed another definition on multiple
florets that kept the aspect beneficial to the small seeded fescues and orchardgrass,
clarified how to handle the above situations, and again made the basis for the develop-
ment of the multiple factors compatable with the definition. The recommended defini-
tion is as follows:

A multiple unit is defined as any seed unit (containing at least
one fertile floret) possessing a structure other than the rachilla
which extends to or beyond the tip of the fertile floret. Any seed
unit in which an attached structure does not extend to or beyond the
tip of (is sharter than) the fertile floret shall be considered a
single floret. The awn shall be disregarded when determining length
of the fertile floret and attached structure. Exceptions to this
definition are:
1. A fertile floret with attached glume or glumes of any
Tength shall be designated as a multiple unit.

2. A fertile floret with any length of sterile floret
attached in a basal position (Jower node) shall be
designated as a multiple unit.

I am aware that this proposal is somewhat lengthy and complex; furthermore,
the usage of exceptions may confuse the purity analyst. Or. L. E. Everson proposed
a rewording that might be somewhat clearer:

A multiple seed unit is a seed unit that includes at least one
fertile floret plus one or more attached structures as follows:

1. A sterile floret that extends to, or beyond the tip of

the fertile floret,

2. a glume or glumes of any length,

3. a basally attached sterile floret of any Tength.

The length of an awn shall be disregarded when determining the
length of a fertile floret or an attached structure. Any seed unit
without attached structures, as described above, shall be considered

a single floret.
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Attachment 4
Multiple Unit Definitions

Ordiginal rule:

2.12 Definition: A multiple unit is defined as any unit possessing at
least ome fertile floret to which is attached any type of sgpikelet
structure other than the rachilla.

Revised (1976):

2.12b Definitioun: A multiple unit is definmed as any seed unit
paossessing a structure other than the rachilla which extends to or
beyond the tip of the fertile floret. Any seed unit in which an
attached structure is shorter than the fertile floret, shall be
considered a single floret. The awn shall be disregarded when
determining length of the fertile floret and attached structure.

Revised (1977):

2.12 Definition: A multiple unit is a seed unit that includes at
least ome fertile floret plus ome or more of attached structure as

follows:
(1) A sterile floret that extends to or beyond the tip of the fertile
floret.

(2) Basally attached glume, glumes, or basally attached sterile
florets of any length.
The length of anawn., . . . . etc.

Present (effective Oct. 1, 1984)

2.12b Definition: A multiple unit is a seed unit that includes a
fertile floret plus one or more of attached structures as follows:
(1) no change

(2) n©po change

(3) one or more additionl fertile florets

The length of an awn. . . . . etec.

Proposed (FSL)

2.12b Definition: A multiple unit is a seed unit that includes ome or

more structures as follows:

(1) An attached sterile or fertile floret that extends to or beyond
the tip of a fertile floret;

(2) A fertile floret with basally attached glume, glumes, or basally
attached sterile floret of any length;

(3) A fertile floret with two or more attached sterile or fertile
florets of any length.

The length of anawn. . . . . etc.
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KIMD OF SEED
Yellow sweetclaover -« Melilotus officinalis
White sweetclover - Melilotus alba

PRESENT RULE
3.4 Mottled seed in sweetclover - In determining admixtures of yellow sweet-
clover in white sweetclover, the percentage of mottled seed, by weight,
shall be multiplied by four, and this product shall, in turn, be multiplied
by the percentage of pure sweetclover in the sample. The product shall be
construed as representing the percentage of yellow sweetclover. At least
400 seeds shall be used in making the determination.

PROPOSED RULE

3.4 Chemical test to distinguish sweetclover. In determining admixtures of
yellow sweetclover and white sweetclover, at least 400 seeds shall be sub-
jected to the chemical test as follows:
a. Preparation of test solution - Add 3 grams of cupric sulfate (CuSO4) to
30 ml of household ammonia (NH40H, approx 4.8%) in a stoppered bottle to
form the tetraamine copper sulfate ([Cu(NH3)4]S04) solution used for this
test. After mixing, a 1ight blue precipitate of cupric hydroxide (Cu(OH)2)
should form. If no precipitate forms, add additional CuSOg until a pre-
cipitate appears. Since the strength of household ammonia can vary, this
insures that a complete reaction takes place between CuSO, and NH,0H; other-
wise fumes from excess ammonium hydroxide may cause eye irritatio%.
b. Preparation of seeds - To insure imbibition, scratch, prick, or other-
wise scarify the seed coats of the sweetclover seeds being tested. Imbibe
seeds in water for 2 to 5 hours in a glass container.
c. Chemical reaction - When seeds have imbibed, remove excess water and add
enough test solution to cover the seeds. Seed coats of yellow sweetclover
will begin to stain dark brown to black; seed coats of white sweetclover
will be olive or yellow-green. Make the separation within 20 minutes, since
the seed coats of white sweetclover will eventually turn black also.
d. Calculation of results - Count the number of seeds which stain dark
Erown or black and divide by the total number of seeds tested; multiply by
the pure seed percentage for Melilotus spp; the result is the percentage of
yellow sweetclover in the sample. The percentage of white sweetclover is
found by subtracting the percentage of yellow sweetclover from the per-
centage of Melilotus spp. pure seed.

PEd(ﬁg]plqeel:ﬂotus spp. = 98.76%
Number of seeds tested = 400
Number of seeds staining dark brown or black = 32

% yellow sweetclover = (32/400) X 98.76% = 7.90%
% white sweetclover = 98.76% - 7.90% = 90.86%

SUPPORTING EVIDENCE OR REASONS FOR THE PROPQOSED CHANGE
Referees conducted by the Federal Seed Laboratory in 1981 and 1982 compared the
mottled seed examination and a chemical method to distinguish seeds of yellow
sweetclover and white sweetclover. The chemical test gave much more uniform
results among laboratories than the mottled seed examination. Comparison with
grow-outs showed that the chemical test gave more accurate results than the
mottled seed examination.
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There are several problems with the mottled seed examination. The intens-
ity of the mottling varies; some mottling is so faint that magnification

is required to see it. Although mottled seed is assumed to be yellow
sweetclover,varieties of white sweetclover with mottling also exist. An-
other problem is the factor of four (4) which is part of the calculation of
the percentage of yellow sweetclover. This was based on a study which found
the average percentage of mottled seed in yellow sweetclover to be about 25%.
Data from several subsequent studies showed that the percentage of mottled
seed in yellow sweetclover can range from 2% to 72%. Therefore the validity
of the factor of four is highly questionable.

Reference: Maxon, S.R. and S.J. Hurst. 1983. A comparison of methods to
distinguish seeds of yellow sweetclover (Melilotus officinalis (L.) Lam.)
and white sweetclover (M. alba Medik.). AOSA Newsletter 57 (1):46-53

SUBMITTED BY
Susan R. Maxon, Botanist, Federal Seed Laboratory, Building 306, Room 213,

BARC-East, Beltsville, MD 20705
DATE: November 23, 1984,

PROPOSAL
Dormant Seed Definition

PRESENT RULE
4.2 Definitions

e. Dormant seed - Viable seeds, other than hard seeds, which fail to
germinate when provided the specified germination conditions for
the kind of seed in question. Viability of ungerminated seeds may
be determined by any appropriate method or combination of methods,
such as a cutting test, tetrazolium test, scarification, and
application of germination promoting chemicals. The percentage of
dormant seeds, if present shall be reported in addition to the per-
centage germination for the following species: asparagus {Asparagus
spp.), bahiagrass (Paspalum notatum), bluestems {Andropogon gerardi,
A. hallii, Bothriochloa ischaemum, Schizachyrium scoparium),
buffalograss (Buchloe dactyloides), buffelgrass (Cenchrus ciliaris),
grama {(Bouteloua spp.) green needlegrass (Stipa viridula), Indian
ricegrass (Oryzopsis hymenoides), lovegrasses (Eragrostis spp.),
sand dropseed (Sporobolus cryotandrus), smilograss (Oryzopsis miliacea),
switchgrass (Panicum virgatum), veldtgrass (Ehrharta calycina),
western wheatgrass (Agropyron smithii), johnsongrass {Sorghum halepense),
and indfangrass (Sorghastrum nutans).

PROPQSED RULE
4.2 Definitions

e. Dormant seed - Viable seeds, other than hard seeds, which fail to
germinate when provided the specified germination conditions for the
kind of seed in question. Viability of ungerminated seeds of all
species listed in Tables 3,4, and 5 may be determined by any
appropriate method or combination of methods. The percentage dormant
seeds, if present,may be reported in addition to the percentage
germination. Refer to 4.9k. If the presence of dormant seeds is
suspected but not determined the statement "viability of ungerminated
seeds not determined" should be written on the germination analysis

report.
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JUSTIFICATION
The Tist of species involved in this section is rapidly becoming unmanageable.
There is a potential of more grasses, forbes, shrubs, among the range and re-
vegetation species being included in the Pules. There are flowers, herbs and
tree species seeds which are already listed in the rules as having dormant
seeds but are not included in the Tist. A survey made by the AQSA Dormant
Grass Seed Subcommittee revealed that dormant seed can be found in most of the
species commonly tested by seed Taboratories (AOSA Newsletter 44(3):50-57).

The wording of the proposal is written so that the determination of dormant
seeds is optional. However, to protect both analysts and seedsmen whenever
dormancy is suspected and not determined a statement should be made that
dormancy was not investigated. This proposal also provides a means of deter-
mining total viability without deviating from the procedures Tisted in the
rules. The use of unlisted procedures may mask dormancy and result in poor
stands and increased variation in @nalysis of the same seeds among seed labora-
tories.

SUBMITTED BY
This proposal was prepared by Arnold L. Larsen in behalf of the AOSA Rangegrass
Subcommittee and Ellen Chirco in behalf of the AOSA Flower Seed Committee.

PROPOSAL
Families containing hard seed

PRESENT RULE
4.9 and paragraph following (5): if at the end of the germination period
provided for Tegumes, cotton, okra and catnip, there are still swollen seeds
present, or seeds which have just started to germinate, all seeds or seedlings
except the above stated shall be removed and the test continued for five ad-
ditional days. Any additional normal seedlings shall be included in determing
the percentage of germination.

PROPOSED RULE
4.9 d (6) If at the end of the germination period provided for species be-
longing to Convolvulaceae, Geraniaceae, Malvaceae and Fabaceae, there are
sti1l swollen seeds present, or seeds which have just started to germinate,
all seeds or seedlings except the above stated shall be removed and the test
continued for five additional days. Any additional normal seedlings shall be
included in determining the percentage of germination.

JUSTIFICATION
The hard seeded condition is associated with more species than indicated in
the present rule therefore reference to intire familes appears to be in order.
Convolvulaceae and Geraniaceae were added to the 1ist because they are already
footnoted as having hard seed in Table 4 (flower seeds). Catnip was excluded
because it is controversial whether or not the mints are truly hard-seeded and
also there is no record of having catnip included by a formal AQSA membership
vote.

SUBMITTED BY
The proposal was prepared by Ellen Chirco of New York
DATE: July 24, 1984
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13. PROPOSAL

New section (4.9k} on determing viability of ungerminated seed.

PRESENT RULES

Sections regarding the methods for determining viability of ungerminated
seeds after germination time has expired are distributed in different
places:
Sections

4.2d Hard seed definitions

4.2e Dormant seed definitions

4.6b Retest if firm ungerminated seeds are present

4.8 Special procedures

4.9d (Second to last paragraph) hard & swollen seeds

4.9d (Last paragraph) tree and shrub seeds

Table 3 footnotes
a. Hard seed
d. Determine viability of ungerminated seed
e. Hard seed

Table 4 footnotes
b. Fresh firm, viable seed
c. Hard seed
d. Embryo excision

Table 5 footnotes
a. Embryo excision
b. TZ Tetrazolium
¢. Hard seeds

PROPOSED RULE

Bring all statements regarding the methods of determining viability
in remaining ungerminated seeds under one new heading. References
throughout the rules for determining viability of ungerminated seeds
will be made directly to this section as follows:

4.9k Viability testing of ungerminated seed. - Any of the following methods
or combination of methods may be used to determine the viability of unger-
minated seed which remain at the end of the prescribed test periocd. The
results are to be reported as percentage dormant or hard seed as determined
by the specified method.

(1)

(2)

Embryo excision test (EE)- Principles and procedures may be found in

the following lTiterature a.) "Reliability of the excised embryo method
as a rapid test for determining the germinative capacity of dormant
seed.” F. Flemion, 1948. Boyce Thompson Institute for Plant Research
Inc. 229-2471. b.) The excised embryo method for testing germination

of dormant seed." C. E. Heit, 1955. Proc. Assoc. Seed Anal. 45:108-117.
and c.) “"Provisional rules for excised embryo test." Appendix C. 1976
Seed Sci. and Technol. 4(1) 174-177. The test may be placed at the
prescribed temperature or at room temperature if maximum temperature
does not exceed 240 C.

Tetrazolium test (TZ) - Principles and procedures may be found in the
following literature: a.) "Tetrazolium Testing handbook for agricultural
seaeds" D. F. Grabe, ed. AQSA Handbook No. 29, 1970. 62p and b.)
"Biochemical test for viability." Annexe to Chapter 6. Seed Sci. and
Technol. 4(1) 133-159. (Add ISTA Handbook if out of print.)
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(4)

(5)

(6)

~32-

Scarification - For tree and shrub species listed in Table 5
impermeable seed coats of ungerminated seeds may be modified by
either mechanical or chemical scarification. The seed may be clipped,
filed or pierced opposite the radicle end, or rubbed with an

abrasive material, i.e. sandpaper.

Dry seed may be placed in concentrated sulfuric acid (H 504) for
the prescribed length of time, rinsed thoroughly in running tap
water and then returned to the test condition.

Caution: Concentrated sulfuric acid is caustic and can cause
severe skin burns and produce holes in clothing on contact.

It is advisable to wear rubber gloves and protective clothing
ing while working with this chemical.

Note: When rinsing acid treated seed always add acid to water,
Heat produced by the chemical reaction of adding water to the
acid may injure or kill the seed.

Germination promoting chemicals: Gibberellic Acid (GA;) - (ISTA
formuTation - Seed Sci. and Technol., 4(1) pg 112.) Tge germination
substratum should be moistened with the recommended concentration,
200 PPM - 500 PPM of GA, for most cases. Stronger solutions may

be used for stronger cages of dormancy. When the concentration is
higher than 800 PPM the use of a buffer is recommended. A 500

PPM solution of GA3 is prepared by dissolving 500 mg. GA3 in one
liter of water.

Cutting test for tree and shrub seeds (Table 5)

At the end of the germination test, remaining seed should be cut
and examined. The seed is cut open and internal structures are
observed. Fully developed, firm tissue with the proper coloring

is considered viable while shriveled, decayed and discolored tissue
or seed lacking an embryo is considered nonviable. If the seed

has not been prechilled and an extremely high percent of viable
seed is found, a retest of prechilled seeds may be advisable.

Hard Seeds - The percentage of hard seed is to be reported in addition
to the percentage germination. If swollen seeds or seeds which

have started to germinate are present at the end of the prescribed
germination period, remove all hard seeds (record their number)

and conténue the swollen seed in test for 13 days, when germinating

at 15-25- or 10 days when germination at 20~ for species listed in
Table 3 and continue the test for § additional days for species listed
in Table 4. The additional normal seedlings shall be included in

the percentage of germination.

For hard seeds in tree and shrub seed (Table 5) see 4.9k (3).

Other changes

4,2e. adjustment detailed in proposal 11.

4.6b. delete reference "..., such as the presence of firm un-
germinated seeds, ...".

4,9d. (second to last paragraph beginning with "If at the end...)
Some coordination between 4.9d section (proposal number 12)
and 4.9k (6) will need to be done if both proposals
are accepted.

4.9d. (last paragraph) delete in this position and transfer
concept to 4.9k (5) or retain and designate this paragraph

as 4.9d (7).
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Table 3 footnotes (page 58)
a. replace "see sections 4.2e and 4.9" with “"see sections
4.,2dand 4.9k (6) "“.
d. Eep1§ce "see section 4.2e" with "see sectiors4.2e and
.9k™".
e. replace text following "Hard seeds gften present " with
"see section 4.9k (6)".

Table 4 footnotes (page 74)
b. (reword as indicated - new is underlined, deletion cross-

out.)”Final count may vary with certain types, cultivars,
or strains within any flower seed kind. Remaining seeds at
the end of test should be critically examined for any -fresh+—
—~fpms viable seeds and-edther-recorded as -Firm-dormant seeds,
-hetd-in—test-longers—er—retested-and—given—speeial—treat—
mert—to-stimutate—these—sensttive—seeds—to—germinatert'—
or,
replace text with "see 4.9k".
or,
delete altogether
c. replace text follgwing "Hard seeds often present" with "see
4.2d and 4.9 k (6)".
d. replace textwith " Embryo excision method: see 4.9k (1)".

Table 5 footnotes (page 84)
a. Replace text with "Embryo excision method: see 4.9k (1)".
b. Replace text with "TZ tetrazolium : see 4.9k (2)".
c. Replace text with "Hard seed often present: see 4.9k (6)".

REASONS FOR PROPOSAL
A clear destinction must be made between methods for determining ger-

mination and methods for determining dormancy. Much confusion is
caused by not having methods for determining viability of ungerminated
seed at the end of the test in one central location. A new section
4.9k is proposed for this purpose. This centralization will hopefully
bring to attention conflicting procedures listed in different locations
such as illustrated by the hard seed instruction at the end of Tables
3,4, and 5. Centralizing will also permit more detailed description
of methods and Tisting of references.

There are some procedures listed in 4.8a, b and d for dealing with
dormant seeds but it is not specified if the seedlings derived from

the used of the procedures or to be listed as germinated or dormant.
There is also some confusion about the categorizing seeds of tree and
shrub species which are designated as viable by designated as viable

by the cutting test. We are proposing that they be designated as
dormant. This proposal also paves the way to simplifying and clarifing
the reorganization of the flower seed germination procedures in

Table 4 which is now underway by the Flower Seed Committee.

SUBMITTED BY:
Rules Committee and Flower Seed Committee of AQSA
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KIND QF SEED
Glycine max - soybean

PRESENT RULE
In Table 3 Methods of testing for laboratory germination, Agricultural
seeds, The substrata listed for Glycine max are B,T,S, and TC. In
the same table but in the Vegetable and Herb section the substrata
listed for G.max has TC omitted.

PROPOSED RULE
In Table 3 section Vegetable and Herb seeds, add TC to the substrata
list for G. max to conform to the 1ist for the same species in the
Agricultural seeds section.

SUPPORTING EVIDENCE
The substrata TC was accepted for G. Max in 1980. There is no evidence
that the substrata for the same species should be different for the
two listings in Table 3.

SUBMITTED BY:
Steve McGuire - Michigan

DATE:
October 30, 1984

15.

SUBJECT
Photographs of seedlings references

PRESENT RULE:
4.,9j footnote a:These photographs may be purchased from the O0ffice of
Information, United States Department of Agriculture, Washington, D.C.
20250.

PROPOSED RULE
4.9J footnote a: Only the photographs described in the AOSA Newsletter
57(3):67-72 (September 1883) may be purchased from the O0ffice of In-
formation, United States Department of Agriculture, Washington, D.C.
20250.

REASON FOR THE PROPQOSED CHANGE
Many of the photos listed in Table 3 are no longer available. This 1is
due to the poor quality of some photos and the deterjoration of certain
negatives. The Federal Seed Laboratory staff has reviewed the photos
and negatives and determined which photos are still suitable. In-
formation pertaining to the photos that are still available was printed
in the AQSA newsletter, Vol. 57, No. 3, Pg. 67-72 (September 1983)
and on page 39 of the September 1983 issue of the Seed Technologist
News.

SUBMITTED BY .
Richard C. Payne, Supervisor, Federal Seed Laboratory, Building 306,

Room 213, BARC-East, Beltsville, MD 20705

DATE:
November 23, 1984
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I6. KIND OF SEED ,
Lettuce (Lactuca sativa)

PRESENT RULE
Appendix 1. Seedling Descriptions
Section, Asteracae, Sunflower Family
Section A. Lactuca Sativa (lettuce), page 106 of the AOSA Rules

PROPOSED RULE ]
Appendix 1, Seedling Descriptions, for lettuce should be amended as
follows:
2. Asteraceae, Sunflower family
A. Lactuca sativa, lettuce
One type of necrosis on lettuce cotyledons appears to be a physio-
logical breakdown of the plant fissues, the cause of which has not been
determined but appears to be associated with age of the seed. It is
manifested by discolored areas on the cotyledons, first appearing on
or adjacent to the midrib and lateral veins, and should not be confused
with the natural pigmentation of the different lettuce cultivars.

Seedlings with extensive physiological necrosis on the cotyledons may
be slower in growth than those without such affected areas. Hypocotyl
and root Tength may be affected by other factors such as age. proximity
to light, delayed germination or dormancy.

Colored photographs and an interpretive drawing are available from the
Federal Seed Laboratory, Beltsville Maryland, and should be used as
guides to classification of lettuce seedlings. It is not necessary to
distinquish physiological necrosis from other types of necrosis since
the interpretation is the same for all. Magnification up to 7X may be
use? for interpretation. Seed coats may have to be removed for seedling
evaluation.

The following interpretations are to be made only at the end of the
test period:

Nermal seedling

Root Strong primary root, usually with root hairs and with
no splits or lesions.
Hypocotyl Strong, with no cracks or lesions extending into the

conductive tissues.

Cotyledons (a) two
(b) 1if necrosis or injury is present, classify as
normal if the necrosis or injury covers less than
half the total cotyledon area.

Epicotyl Present and entirely free from necrosis or decay. (May
be assumed to present if cotyledons are normal.

Abnormal seedling

Root {(a) None
(b) tips blunt, swollen, discolored
(c) splits or lesions.

Hypocotyl Severely twisted, grainy or with cracks or lesions
extending into the conductive tissue.
Cotyledons (a) only one

(b) necrosis or injury covering one half or more of
the total cotyledon area.
(c) Swollen cotyledons usually associated with extremely
short or vestigial hypocotyl and root.
Epicoty] Missing or with any degree of decay.
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SUPPQRTING EVIDENCE QR REASONS FOR THE PROPOSED CHANGE
This is a proposal for rewriting section 2A of Appendix 1 - Seedling
descriptions. The purpose is to eliminate all references to hypocotyl
and root length as they pertain to normal and abnormal seedlings. It
is also worded to eliminate references to color of physiological
necrosis on lettuce cotyledons. It eliminates the need to keep ref-
erence samples of all Tettuce cultivars. This proposal also removes
the reference to Handbook 30 which is no longer available and in which
the descriptions are inadequate.

JUSTIFICATION

Paragraph one of the present rules defines "normal length" as "the
length attained by a vigorous sample of the same kind and cultivar

when grown under the exact test conditions as the sample in question.™
Every major vegetable seed producer probably has their own cultivars,
and introduces new ones continously. It is impossible to maintain
“vigorous" reference samples of all known cultivars of lettuce currently
on the market. Therefore it is necessary to eliminate that requirement.

The principal causes of variation between Taboratories testing the
same samples appear to be differences of opinion on what constitutes
physiological necrosis (color interpretation), and/or "normal length."

The present rules describe physiological necrosis as "softened, grayish,
reddish or blackish." There is no mention of other colors such as
yellow, green, or white. The word discolored in the new proposal would
eliminate color references and allow comparison with healthy cotyle-
dons of the same replicate. Color can vary considerably depending on
the amount of chlorophyll in the cotyledon; which in turn is dependant
on test conditions and proximity and intensity of the lights in the
germinator.

Hypocotyl and root length can vary according to the age of the seedling.
In some samples there appears to be a bit of residual dormancy which
causes some seedlings to germinate later in the test period. A
seedling which germinates on the fifth day of the test will not reach
" normal length" of a seedling that had germinated on the second day.
Some cultivars which are extremely light sensitive may show delayed
germination and therefore fewer seedlings would reach "normal length."
Such seedlings would then be condidered abnormal by strict adherance

to the rule.

Hypocotyl length can vary somewhat with the paper media used for the
test even when all other conditions are the same. Followingis a summary
of measurements made of a single cultivar grown on different media in
plastic boxes;

4 layers filter paper - 17.9 mm
2 layers blue blotters - 23.9 mm
3 layers brown paper towel - 25.0 mm

In itself this is probably not enough to cause a difference of inter-
pretation, but combined with other factors could be significant.

The difference can probably be attributed to the water holding capacity
of the different media, and possibly the light reflective qualities

of the different surface textures and colors of paper.

Hypocotyl length can vary according to seed Tot as illustrated by the
following measurements of two seed lots of each of three cultivars:
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Cultivar Seed Lot 1 Seed Lot 2
Black-~-seeded Simpson 20.8 mm 21.5 mm
Parris Island 19.8 mm 26.0 mm
Qak Leaf 15.4 mm 19.3 mm

This would indicate that reliance on a reference sample might be mis-
leading.

Hypocotyl length can be influenced by 1ight intensity. Seedlings grow-
ing under high Tight intensity are shorter and stronger than those
growing under weak light. Distance from the light source determines
the intensity of light reaching the seedlings. Therefore, distance
from the light source causes a difference in hypocotyl length as shown
in the following summary of measurements taken of one cultivar at
different positions in the germinator

Distance from light (inches) 2 6 10 14
Average Hypocotyl length (mm) 6.2 13.2 17.8 22.6
Range in length (mm) 4-8 11-15  15-20 20-28

Thus some seedlings grown nearest the lights are less than % the
length of those grown furthest from the Tight. The range of individual
seedling lengths was from 4 mm. to 28 mm. within the same seed lot.
Light intensity varied from 1400 to 2600 lux.

Length can vary according to a combination of factors such as cultivar,
position in the germinator, germination chamber, and intensity of
Tight. Two experiments were conducted, using different germinators and
several cultivars. Lights were at the back only and the walls of both
germinators were painted white. The results are summarized as follows:
Germinator I distance from light (inches)

(Tight T400-2600 Tux) 2 6 10 14

Parris Island (avg. length mm) 79.36 28.76 30.60 32.56
Oak Leaf 10.04 21.68 26.68 28.52
Salad Bowl 18.20 26.92 33.20 32.92
Black seeded Simpson 14.96 25.16 27.04 28.08
Average all cultivars: 15.64 25.63 29.38 30.52

Germinator II
(Tight 2000~3000 Tux)

Parris Island (avg. length mm) 14.35 25.15
Oak Leaf 9.10 21.75
Black-seeded Simpson 17.15 24.40
Iceberg 9.2 23.10
Grand Rapids 13.75 31.54
Average all cultivars: 12.71 25.19

Some cultivars appear to be more responsive to light intensity than
others. In some instances (QOak Leaf, Iceberg) the differences would be
enough to cause some seedlings to be considered abnormal (that is-

less % normal length). Entire replicates or tests could be misread if
they should be growing nearer the lights than their corresponding

check samples.

There appears to be a similar but reverse reaction in root length.
Precise measurements were not made, but it appears that the ratio of
root to hypocotyl was greater for seedlings growing nearest the Tlight
source. In other words, roots were longer on seedlings at 2 inches
from the lights as compared to those at 14 inches. Furthermore, roots
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tended to grow in a direction away from the lights at a rate
commensurate with light intensity. There was no direct correlation
of root length and hypocotyl length. The opposite seemed to be the
rule--seedlings near the lights had the shortest hypocotyls, but
the longest roaots. Therefore, it cannot be said that root and hypo-
cotyl should be in proportion to total seedling growth.

Age of the seed can have an effect on lypocotyl and root Tength.

Normal seedlings from old seed often have shorter hypocotyls and roots
due to poor vitality. Since old seed aften exhibits pnysiological
necrosis, this is probably how physiological necrosis become associated

with short hypocotyls and roots.

The 1954 Rules (Vol. 44, No. 2) were printed without seedling des-
criptions. That same year, the recommendations of the Subcommitttee
for Evaluation of Lettuce Seedlings (Vol. 44, 1954 Proc. AQSA, page
26) and the Standardized Test Committee (Vol. 45, 1955 Proc. AQSA
page 28) clearly state that “seedlings with roots less than half
normal length are acceptable as normal sprouts, provided root hairs
are present, the root tips are not dead and the hypocotylsand

cotyledons are normal as described herein."

Likewise, “seedlings with hypocotyls of less than half the normal
length are acceptable as normal sprouts provided the roots and cot-
viedons are normal as described herein.”

Between the time of the committee reports and the next printing of
the rules in 1960 (Vol 49, No. 2, Proc. AOSA) the wording was
changed to "preferably over half normal length" for both hypocotyl
and root. This is being misinterpreted as a specific requirement
for all normal seedlings.

There does not appear to be any valid reason to associate physiological
necrosis with root and hypacotyl length. Physiological necrosis may be
observed on seedlings of any length. Therefore, the two conditions
should not be linked.

Variations in test results arise because some analysts feel that
seaedlings exhibiting physiological necrosis must also be less than % normal
length to be considered abnormal. Some analysts consider any seedling
less than % normal length to be abnormal regardless of cot ledaon
condition. Others evaluate physiological necrosis apart Trom length of
hypocotyl and root and classify necrotic seedlings on the basis of
total cotyledon area (necrosis covering % area or more is considered
abnormal). Because hypocotyl and root length can be affected by

many factors not related to necrosis, and because we cannot be sure
what "normal length" should be, the description of "normal length"
should be dropped.Hypocotyl and root length should not be used as
criteria for judging seedlings with physiological necrosis. In

effect, this would eliminate the need to maintain reference samples.

This brings the rule back to one simple consideration for necrosis of
any sort. Any necrosis less than % the total cotyledon area would
be normal; necrosis covering % or more of the total cotyledon area
would be abnormal. If this proposal were to be adopted, it would
simplify lettuce seedling evaluation and possibly bring laboratories
into closer agreement on test results. It would also bring the AQSA
rules into agreement with the current ISTA rules with regards to

lettuce germination.
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One final note: split roots are not presently covered by the seedling
descriptions. Therefore, it has been written into the proposed rule.

SUBMITTED BY

John A, Scott, Botanist, Federal Seed Laboratory, Building 306, Room
213, BARC-East, Beltsville, MD 20705.

DATE:
November 23, 1984

AOSA Rules Committee:
1985 Arnold L. Larsen (Chairman)
1986 Ellen M. Chirco
1987 Stan Kirkland
1988 Allen Knapp
1989 Stephen J. Hurst

Ex-~officio members:
Robert W. Yaklich (Editorial)
Wayne R, Guerke (Research)
Mark W. Johmson (SCST)
Ellen M. Chirco (Referee)

ANNOUNCEMENTS AND REPORTS

Report and Announcement of the Seed Sample Mediation

Subcommittee of the Seed Standardization Committee

Chairman ~ Gail Fenderson, Plant Industry Supervisor, OK State Department
of Agriculture, 2800 N. Lincoln Boulevard, Oklahoma City, OK 73105
Members - Larry Nees, Indiana and Hollis Buckland, Vermont

If you have read the recent September AOSA News Letter you will note
the Seed Standardization Committee is now an official standing committee
of AOSA. On pages 60 and 61 of the News Letter there is an outline of the
Purpose and Operation of the Seed Sample Mediation Subcommittee. Although
the Executive Board has not set a sample fee to cover costs for shipping
samples and postage for reporting results of test, we are announcing and
encouraging ACSA laboratories to send samples to us where there is a
disagreement between analysis results on an official test and any other
laboratory test.

Samples submitted to the mediation committee must be of sufficient
size to obtain at least three working weights for the particular analytical
problem in question, At least two AOSA cooperating laboratories will be
selected to run the appropriate analysis. A survey of laboratories has
been made, so we already have a list of laboratories for each kind of seed.

We are not hoping you have a sample problem, but if you do, forward /
the sample to the above address. We do need a few samples to establish
a cost basis, as well as a handling and reporting procedure.
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SUBJECT:
Testing for fungal endophyte (Acremonium spp.) in Tall fescue and
other grass species.

PRESENT RULE
None

PROPOSED RULE

9. FUNGAL ENDOPHYTE TESTING
9.1 Method of preparation of aniline blue stain for use in testing grass
seed and plant material for the presence of Acremonium spp.

a. Prepare a 1% w/v aqueous aniline blue solution in water. (dilute
1 gram aniline blue to 100 ml. water).

b. Prepare a solution of one part of 1% aniline blue solution
with 2 parts of lactic acid (85%).

c. Use stain as-is or dilute with water if sections are too dark.

9.2 Procedure for determining levels of Acremonium spp. 1n grass seed.

a. Take a sub-sample of seed (1 gram is sufficient)

b. Digest seed at room temperature for 12-16 hours in a 5% sodium
hydroxide solution or other temperature/time combination re-
sulting.in adequate seed softening.

¢. Rinse thoroughly in running tap water.

d. De-glume seed and place on microscope slide in a drop of seed
stain. Slightly crush seed. Use caution to prevent carryover
hyphae of Acremonium from one seed to another.

e. Place coverglass on seed and squash with gentle pressure.

f. Examine with compound microscope at 100-400x magnification,
scoring a seed as positive if any identifiable hyphaeare present.

g. Various smple sizes may be used for this test. Precision
changes with sample size therefore the test results must in-
clude the sample size and also indicate the variability as-
sociated with that sample size. For this reason the following
statement is required for reporting test results. "In this
test, (number) seeds were examined and % were found to
contain fungal endophyte hyphae. If subsequent tests are
made with the same number of seeds, the results could vary be-
tween % and __% at the 95% confidence level."

h. Test tolerances - see section 5.6, table 12.

9.3 Procedure for determining levels of fungal endophyte (Acremonium spp.)
in grass plant material

a., Tillersfrom field stands.

(1) Tillers must be randomly collect; one tiller each from
each clump.

(2) Samples should be free of contaminating fungi and other gras-
ses such as annual ryegrass, orchardgrass, and crabgrass.

(3) Freezing will preserve samples and make subsequent peeling
of tissue easier.

b. Seedlings from seeds suspected to contain fungal endophyte.

(1) Select seeds at random and germinate.
(2) Examine all seedlings from the sample germinated.

c. Remove the outermost sheath from the tiller or seedling. Tissue
should have no obvious discoloration from saprophytes and should
have as 1ittle chlorophyll as possible.

d. Isolate a longitudinal section of sheath approximately 3-5mm

in width.
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e. Place the section on a microscope slide with the epidermis
side down,
f. Stain immediately with aniline blue-lactic acid stain. Allow
dye to remain at Teast 15 seconds but no more than one minute.
g. Blot off excess dye with tissue. Sections should remain
on the sTide, but may adhere to the tissue (If so, remove and
place in proper position on the slide).
h. Place a coverglass on the sections and flood with water.
i. Examine section at 200x magnification. Score a section as
positive if any identifiable hyphae are present.
J. Various ample sizes may be used for this test. Precision
changes with sample size therefore the test results must in-
clude the sample size and also indicate the vardability that
is associated with that sample size. For this reason the
following statements are required for reporting test results:
(1) Report test results for tiller examination as follows:
“In this test, (number) tillers were examined and %
were found to contain fungal endophyte hyphae. If subse-
quent tests are made with the same number of tillers,
the results could vary between % and % at the 95%
confidence Tevel. T T

(2) Report test results on seedlings from planted seeds as
follows: "In this test, (number) seeds were planted and
___% produced seedlings containing fungal endophyte hyphae.
If subsequent tests are made with the same number of seeds,
the results could vary between __ % and % at the 95%
confidence Tevel."

1. Test tolerances - see section 5.6, table 12.
5.6 Tolerance for endophyte testing

Table 12. Tolerances for fungal endophyte tests when results are
based on 30 to 400 seeds, seedlings, or plants in a test.

Seed, seedling, Number of seeds, seedlings, or plantsin tests
or plant count
percent

30 50 15 100 150 200 400 8% 1.0861-

4] o 0o 0o 0 0o 0

6.0 4.6 3.8 3.3 2.7 2.3 1.6

8.3 6.4 5.3 4.6 3.7 3.2 2.3
10.1 7.8 6.4 5.5 4.5 3.9 2.9
1.5 8.9 7.3 6.3 5.2 4.5 3.4
12.8 9.9 8.1 7.0 5.7 4.9 3.8
13.8 10.7 8.7 7.6 6.2 54 4.1
14.7 11,4 9.3 8.1 6.6 5.7 4.5
15,5 12,1 9.8 8.5 7.0 6.0 4.8
164 12.6 10.3 8.9 7.3 6.3 5.0
16,9 13.2 10.7 9.3 7.6 6.6 5.3
17.6 13.6 11.0 9.6 7.9 6.8 5.5
18.2 14.1 11.5 9.9 8.1 1.0 5.7
18.6 14.4 11.8 10.2 8.3 7.2 5.8
19.0 148 12,1 10.5 8.5 7.4 6.0
19,5 15.1 12.3 10.7 8.7 7.5 6.2
19.9 15.4 12.5 10.8 8.9 7.7 6.3
20.2 15.7 12,7 110 9.0 7.8 6.4
20.5 15.8 12,9 11.2 9.1 7.9 6.5
20.6 159 13.0 113 9.2 8.0 6.6
2009 161 132 114 9.3 8.1 6.7
21,0 162 13.3 115 9.4 8.1 6.8
21.0 164 13.3 115 9.4 8.2 6.8
212 16.4 13.4 11.6 9.5 8.2 6.9
212 16,5 13.4 11.6 9.5 8.2 6.9
21.3 16.5 134 11.6 9.5 8.2 6.9
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REASONS FOR PROPOSAL:

1.
2.
3.

10.

11.

Two states have seed laws that require testing and labeling as to the
percent of fungal endophyte.

There are two states offering Tall fescue certification programs which
certify for freedom from fungal endophyte.

There are @ numberof new varieties of Tall fescue that are claimed to
be free of fungal endophytes. Some new varieties require freedom from
fungal endophyte to be sold by variety name.

There are state and commercial laboratories offering fungal endophyte
testing for a fee. There are two large fungal endophyte testing Tlab-
oratories associated with universities, each lab testing several hundred
samples a year.

Workshops have been completed or are scheduled for Missouri, Alabama,
Mississippi and Maryland. The method proposed here is the one used in
all the workshops.

This method or similar methods are being used by animal diagnostic
laboratories and by research personnel in most southern agricultural
colleges to determine percent fungi.

Although all fungal endophyte testing procedures described in the
scientific Titerature are not exactly the same, it is generally con-
ceeded that the procedure proposed here is acceptable. Therefore

the AOSA can appropriately assume the responsibility of standardizing
endophyte testing procedures because this testing will undoubtedly

be done in seed laboratories. Therefore this procedure should be placed
in the AOSA Rules for Testing Seeds.

Since livestock losses are great and seed Taws concerning fungal endo-
phyte are being passed, there is some urgency that AOSA take a leader-
ship position so that there is not a proliferation of testing proced-
ures. AOSA also has the logistic capability of updating the testing
procedures as better procedures are developed because they meet annually
and therefore make adjustments annually.

The various analysts and scientists working with fungal endophyte
testing can agree on general testing procedures but are not of accord
on sample size. Therefore a range of sample sizes are listed in the
proposed table 12 of section 5.6. It may be that plant material ex-
aminations will involve smaller sample sizes than seed examinations.
However, precision changes with sample sizes,therefore,the sample size
must be included with the test results as well as indication of the
variability involved with that particular sample size. Hence the
AOSA Rules Committee is imposing a report statement that includes the
percent test results, sample size and extent to which a second test of
the same size could vary.

The proposed section 5.6, Table 12 was taken from the Federal Seed Act,
(Seed Testing Regulations), Section 201.62, Table 4 on page 46. Sample
numbers 10,20, 800 and 1000 have been removed as being either unaccept-
ably small or large.

The testing procedures in 9.3 for plant material are included for two
reasons. First - a farmer may need to know if his Tall fescue field
is contaminated with the fungal endophyte. Hence the report statement
9.3 j (1) involving tillers is proposed. Second - The test for fungal
endophyte in seeds does not determine if the seeds or the fungal endo-
phyte are viable. By testing for fungal endophyte in seedlings
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from a certain seed sample size, the extent of Tiving hyphae in
1iving seeds can be determined. Hence the report statement in 9.33(2)
is proposed.

12. These proposed procedures may also be used to test ryegrass seed
which is claimed to have fungal endophyte as a means of protecting
the plant from insect attack.

SUBMITTED BY:
Fungal Endophyte Committee, Charles L. Sciple, Chairman

DATE:
January 25, 1985



