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RELATION OF CERTAIN PHYSICAL CHARACTERS OF
PHALARIS ARUNDINACEAE (REFD CANARY GRASS)
SEFED TO GERMINATION

Introduction

Throughout the years of commercial production of
Reed Canary grass seed (Phalaris arundinaceae) in Oregon,

controversies have arisen between growers and buyers because
of misunderstandings on seed gquality, particularly with
reference to germination, Sometimes these differences of
opinion were very real in that the seed actually recelved
by the buyers was very low in germination. Cases are known
in which the seed delivered was not comparable with the
sample on which the sale was made. In other words, there
were cases of actual misrepresentation. It 1s also noted
that lack of uniformity in testing methods used in various
laboratories does result in difference in the results
obtained. These differences are sometimes far in excess of
the tolerances considered within the limits of experimental

error.
On some occasions the seed was not falsely represented,

but due to qualitles apparently related to certain physical
characters, seemed to produce low germination tests. 1In
the latter case, it is believed that growers could have im=

proved the seed immensely by subjecting 1t either to more
favorable conditions at hervest or by cleaning the seed



more carefully after curing.

Threatened loss of market led to asgitation on the
part of buyers and growers for 1mproveé conditions.
Definite Oregon standards for purity and germination for
certified seed were established in 1934. Since that time,
there have been definite standerds that could be used as a
basis for buying and selling this seed. Better and more
uniform methods of germination testing would be helpful.

There are numerous very distinet varlations in the
ordinary population of Reed Canary grass. The plants differ
in sigze, shape, color, leaf, stem, and head characters and
of perticular importance is the considerable variation in
tim@ of maturing uood. Reed Canery grass appears hetero-
zygous. Because of this variation in the fleld and the fact
that the plants do not ripen at the seme time, there 1s a
lack of uniformity in seed condition at harvest which
directly affects the percentage of germination.

In 1922, H, A. Schoth¥ discovered a plant of this
grass that appeared to be different from the ordinary Reed
Canary grass. On further study it was learned that this
strain, now called Uplend Reed Cenary grass, was adapted to
more dry land conditions than the ordinary kind and thet
it spread less by underground runners. It proved to be a

#Agronomist, Division of Forage Crops and Diseases, Bureau
of Plant Industry, United States Department of Agriculture,
stationed at Corvallis, Oregon.



better seeder and did not shatter as much as the ordinary
Reed Canary grass. This Upland Reed Canary grass has
proved to be a pure strain in that all plants have very
similar vegetative characteristics. The seeds also are
more uniform as to size and color. Uplend Reed Canary seed
tends to be lighter in shade of color and in welght per
bushel than the ordinary seed. However 1t has been grown
under drier conditions than the ordinary grass. This fact
that it has not been grown under the usual moist condition
and therefore does not have the late molsture to fill seeds,
may be the reason for its being lighter in weight., The
seed matures quite uniformly so that this strain is easier
to handle at harvest. Because of these desirable character-
istiecs, growers that have such seed are able to harvest it
with machinery.
Historical

Reed Cenary grass 1s native to the temperate portions
of Murope, Asia, Africe and North Amerlica. The forage
value of this grass was first observed and referred to by
Hesselgren in 1749 in e study of this and other grasses in
Sweden (1). It has been grown as & forage crop in England
since 1824, and in Germany since 1850 according to Plper
(3). Along the Atlantic Coast 1t probably has been grown
since shortly after its early use in BEurope, but has
attracted little attention in that region. In the Coast



sections of Oregon, Washington, and northern California,
this gress 1s of considersble lmportence. In later years
native and introduced stends have become conmercially ime
portant in the northern Misslissippl Valley, particularly
in NMinnesota and Iowa. |

According to Schoth (5) it was first cultivated in
Coos County, Oregon, in the Coquille Valley in 1885,
Jo L« Smith, former County Agent in Coos County, Oregon,
was the first grower to commereialize the handling of this
geed in this state., Most of the early plantings of this
geed in the Pacific Coast area end many introduced plantings
of the Mississippi Valley can be traced to the first stands
in the Coquille Valley. The production area has expanded
rether rapidly so that now many areas in the North Pacific
Coast end in the North Central states and in meny sections
of the Hastern Unilted States that have sulteble climatie
conditions are raising this grass for forage and seed

purposes.
The price that was formerly pald per pound of seed

varied from $1.00 to §1.50. It has declined with increased
seed harvest to about 25¢ per pound. This reduced price
has been caused by the increase in seed production which
has expended faster thean the demand. The total acreage

of this grass in Oregon now is approximately 10,000 acres.
About 200,000 pounds of seed were harvested in 1935. Iluch



of it was certified by the Oregon Stete Agricultural
College.
Problem

The purpose of this study 1s to attempt to assoclate
germinating power with certain readily usable physical
characters in conneetion with certification and use of this
gseed that is gaining repidly in commercial importance.

This problem wes approached by observing and studying
the following seed characters = weight, color, end seed '
econdation.

Eight lots of seed that were different as to weight
and color were selected. Welght per bushel tests were made
in each lot with stendard test welght equipment. Volume
welght tests were determined on 15 c.c. of seed from many
different lots.

Color determinations were made on the eight lots to
determine the percentages of (a) derk grey or brown seeds,
(b) light brown seeds, and (c) green colored seeds.

806& condition was determined by ascertaining the
odor of esch semple. The presence of a musty odor as an
indication of seed condition and the relationship of such
seed condition to germination end volume weight were par=
ticularly obsérved.

Germination tests on 400 seeds selected without
diserimination from each lot were completed. Checks through



reports and tests and examinations of the seed of identiecal
samples kept on fille in the Cooperative Seed Laboratory

at the Oregon Agricultural Experiment Station were also
made to show the effects of light weight u:&d heavy seed on
germination. Comperisons of the value of volume weight and
seed color as an indicator of germination power as shown
by official germination tests were also mede.

Welght per Bushel and Volume Welght Studies
All the bulk semples of Reed Cenery grass seed of the

1935 erop that have been sent in to the college to have a
purity end germination test made in comnection with the
college certificetion requirements were exeamined, and eight
different lots of seed selected for this problem. In deter-
mining the test welight of this seed, the standard method

of making the test weight per bushel as set up by the offi-
clel grain standards of the United States (6) was followed
with the following exception. A pintesized kettle with

1ts corresponding graduated beam was used instead of the
standard quert-size kettle. This was necessary because of
insufficient volume of seed to properly fill the gquart-size
kettle. The following conditions were particularly observed:
approximately the same volume of seed was used in testing
each lot; the seed was poured into a hopper with & round



opening exactly 1 1/4 inches in dlemeter which wes held
exactly two inches sbove the center of the kettle; a hard
wood stroker 12 inches long, &/8 inches thick end 1 5/8
inches broed with rounded edges was placed lightly on the
edge of the kettle with its sides held in a vertical
position, then three fullelength zigzag strokes were made
across the kettle, striking off the excess seed. Through=
out this process the kettle was not jarred in any way.
After sll these conditions had been met the kettle wes
welghed on the beem end the test weight recorded as in
Table I.
Volume Weight Method

A volume weight method was devised end useds The
gsemples were divided down by the EnyeSheerer mechanical
divider end 15 cesc. of seed from each group were measured
out in & graduated eylinder. This volume was then weighed
carefully on an accurate balance. These 15 c.cs volume
welght tests were related to the standard test welghts
or welghts per bushel as used in testing other seeds and
grain and were made on the eight samples for comparison
with samples too small for standerd welght per bushel tests.
The compsrable figures are shown in Tables II and IIXI.

Fight lots of seed were examined and the percentages
of different colored seeds in each lot were determined.



For this color examination, each sample wes divided down
with a Kny=Sheerer mechanical divider, so that a repre-
sentative group of seeds could be examined; then an actual
count was made without discrimination on 500 seeds end
these were grouped as (a) dark brown and gray seeds (b)
1light brown seeds, and (e¢) green colored seeds. The color
that 1s noted above is not in the seed itself but in the
hull which surrounds the seed.
Seed Condition

The tebulated average purity reports of Reed Canary
grass seed from 1930 to 1935 was studied to note the changes,

if any, in the analysis over this period of years. The
average germination from 1930 to 1935 was also examined.
The musty seed reports for the 1935 erop were studied.

The effect of heating that resulted in the develop~
ment of mustiness in the samples was observed. This con-
dition was noted by a characteristic musty odor. The
effect of such a seed condition on germination abllity and
volume welght can be observed in Table VIII.

Germination Method

From each of these eight lots 400 seeds were collect~
ed without diserimination to be used in the germination
test. The medium used was a good grade of commercial ab=
sorbent cotton which was placed in petri dishes. This
cotton was cut in 2 1/2 inch squares and each square placed



in the bottom of a petri dish. Each group of 400 seeds
was divided into four parts of 100 seeds each; thus making
fqur 100 seed tests. The germination reported was the
average of the four 100 seed samples of each lot. The
seeds were scattered on the cotton in the petri dishes so
none were touching each other.

The cotton was then moistened with water and the top
placed on each petri dish. They were placed in a germina-
tion chamber reguleted to a temperature of 30 degrees
Centigrade. The cotton was kept molst and tested every day
for this point. These dishes were left in the chamber
during ell of each day and removed each night and left on
& teble in the testing room.

' Counts on germination were made at the end of seven,
fourteen, and twenty days. Only those seedlings that show=
ed a growth of a plumule and some sign or evidence of root
development were said to be germinated. The weak sprouts

were not counted in these tests.

Discussion
Oregon Certification Standards
Oregon certified Reed Canary grass may now be
certified in accordance with certain standards thet include
only tests for purity, seed condition, end germination,
It is believed that the findings of this study may Justify
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the addition of certailn other physical characters to the
‘official standards for certification. The seed may now
be tagged with three colors of tags whiech are shown in
Exhibits A, B, and C,

The Blue tag grade, as ean be seen from its analysils,
is best. It may contain a minimum of 98% pure seed and
904 pure live seed., The pure live seed content is deter=-
mined by multiplying the percentages of purity and germinae
tion together., It may have a maximum of 1% crop seeds.
Only a trace of weed seeds is tolerated.

The Red tag grade differs from Blue tag seed only
in that the minimum pure live seed content is 80% rather
than 90%. In both these grades, Blue tag and Red tag, the
gseed must be sound (free from musty or damaged seed) and
may not contain any noxlous weed seeds.

Yellow tag, the lowest grade of certified seed
recognized, has requirements that differ from the other two
grades. A minimum of 95% pure seed, a minimum of 50% pure
live seed, a maximum of 1% erop seed, and a trace of weed
gseed are tolerated. The presence of musty or otherwise
damaged seed is allowed in this grade provided the germinae
tion and purity are within the minimum, This is the only
grade of Oregon Certified Reed Canary grass seed in which
musty seeds are tolerated.
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Origin of Standards

After observing the procedure of certification of
Reed Canary grass in other states, these standards for
Oregon were established on the basls of the study of the
actual analysis of the seed previously made in the Oregon
Seed Testing Laboratory and to meet competitive conditions.
In accordance with the requirements for Reed Canary

grass certification all seed to be certified must be
sampled by a representative of the colleges: Samples rep-
resenting individual bags are drawn and sent to the Seed
Certification sofvioo for examination and grouping into
lots for testing, For example a grower may have 300 begs
‘of gseed welghing approximately 100 lbs. eachs The indi-
vidual envelop samples representing each bag are examined
and compareds Composite samples are prepared by grouping
individual samples that are closely similar: The com=-
posite samples are carefully labelled and turned over to
the Cooperative Seed Testing Laboratory for analysis,
Laboratory Procedure

| The first step in the seed testing laboratory is
the assigning of a laboratory number and the preparation
of the record card for the sample, The sample is then
divided down on a Kny-Sheerer mechanical divider until

approximately two grams remain, The entire examination
is made on this two gram samples It is put into a standard
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vertical air«blast separator and blown to remove light

and chaffy material, The amount of blowing depends on

the needs of the particular sample and is done at the dise
cretion of the analyst, Each blowing is tabulated and
kept separate. The amount of weed seeds, inert matter,
and crop seeds are figured by adding up the percentages of
each contained in the various blowings. The chief reason
for blowing a sample is that an analysis can be made much
more quickly and more accurately by this method,

The procedure in analysis is to start with the best
seed first and separate the lot into pure seed, inert matter,
weed seeds, and crop seeds,

Inert matter is made up of dirt, pleces of stems,
chaff and broken seeds (one~half or less in size). It is
welighed and the percentage calculated and these figures
with the character of the material are written on the record
card, Veed seeds are those classified as suech. Crop seeds
are seeds of recognized crops other than Reed Canary grass
seed., The total amounts of weed seeds and crop seed are
weighed and the percentages of each are recorded on the
report, Small numbers of the individual specles are
counted and listed as so many per pound of seed.
Germination

Four hundred seeds are selected without diserimina-

tion from the pure seed separation (blown sample) to be
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ugsed in the germination tests The medium used is a good
grade of commercial. absorbent cottons This cotton is cut
in 2 1/2 inch squares and each square is placed in a petri
dish moistened with water, After gently squeezing each
plece of cotton, the excess water 1s poured offs The .
geeds are then scattered at a rate of 100 per dish on the
cotton so that none are touching each other, The top is
placed on each petri dish, then they are placed in the
germinator and subjected to standard germinating tempera=-
tures. The tests are left for about six hours in the
germination chamber which 1s held at a temperature of 30
degrees Centigrade, Then they are removed at night and
left in the testing room at a temperature of approximately
20 degrees Centigrade, These tests are checked each day to
see 1fvthoro is need for more water.
Sounts

At least two germination couants (the maximum and
final) are made, Only those seeds that show signs of root
and plumule development are sald to be germinated. Very
weak and defective seedlings are not counted as germinated.
The best samples that germinate 90 per cent or better can
have a first count at the end of five days, and the final
count about the tenth day. For samples that are slow to
germinate, the first count is usually made on the ninth
or tenth day and the last count about the twenty-first day.
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Reed Canary grass seed seems to have a dormant
period for a short time following harvesting and samples
that are tested early in the season are a little slower
in germinating. Some embryos of certain seeds have to
go through a series of chemical changes before any growth
can start. For testing such seeds, speclal equipment and
methods have to be used to bring them out of this dormancy.
Speclal Testing Methods

Chemically treated blotters purchased from the
Federal Seed Testing Laboratory at Washington, D, C, are
used for the most satisfactory germination tests with other
grasses as follows: Meadow fescue, (Festuea elatior),
Smooth brome (Bromus inermis), English Rye Grass (Lolium
perenne), Orchard Grass (Dactylis glomeratas), Sudan Grass

(Andropogon sorghum sudenensis), and Crested Wheat Grass
(Agropyron eristatum). Paper towel dises placed four
thicknesses in a petri dish may be used for germination

test on Reed Canary seed also., In testing the smaller
seeds, as the blue grasses and bent grasses, a better test
can be made with petri dishes and cotton. For these smaller
seeds, the cotton 1s more satisfactory than the paper towels
in that 1t takes up the moisture and holds it so that the
seed 1s not kept too wet. 1In all, it makes a more desirable
seed bed, It appears that aeration is better with the cote
ton substratum than with the paper towel substratum, the
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latter becoming excessively water-soaked in a test of
many days duration. In some laboratories the equipment
is 80 arranged that a soll test can be taken along with
other germination te;ta. In all cases this soil test is
considered final.

In germination tests made in the seed laboratory
at Washington, D, C. the seeds are placed in a large day-
light germinator. This is a large glass case in which are
numerous shelves and a ﬁeating unit on the inside that
keeps the temperature constant, Also, there is a free water
surface pan to keep up the humidity, so the samples will
not dry out. All the tests placed in the germinator are
exposed to the daylight for given periods of time,
, Sometimesthe analyst has to use specilal treatments
to break the dormancy of some seeds, Soaking the seeds
1n water or other solutions for different lengths of time
is one method quite often uca#. Beet seeds are usually
soaked in water for a time to make them germinate more
quickly. A dilute solution of potassium nitrate 1s especial-
ly used in connection with the germination of Bermuda grass
(Capriola dactylon). Sometimes 1t 1is noooaiary to pre-chill
the seeds by means of refrigeration. Often, lettuce seed
is handled in this way to break dormnn#y and stimulate
more prompt germination. Occasionally the drying of seed
by heat is used. This method is particularly practiced
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with New Zealand spinach seed, Soaking lettuce seeds in
water for a short time and then exposing them to direct sun-
light for a few minutes 1s another method that 1s success-
fully used. In the case of the hard seeds of Sesbania
ma.cro , "wild hemp," the pouring of boiling water on

the seed brings out the germination more satisfactorily

then just soaking in paper towels,

W, Le Coss#, Seed Supervisor of the State Seed
Laboratory at Sacramento, California, uses many of the
methods and treatments discussed aboves With Canada blue-
grass, (Poa compressa) he used petri dishes and absorbent
cotton moistened with a .02 per cent potassium nitrate
solution, Meadow fescue, Chewings fescue, English rye
grass, and Orchard grass, are tested between the folds of
moist blotting paper at the alternating temperatures of
30 degrees Centigrade during the day and 20 degrees
Centigrade at night., Reed Canary grass 1s tested by either
of the two methods with approximately equal successe=
absorbent cotton in petri dishes and Bell jars,

Color and Weight per Bushel Studies

Examination of Table I on groupings of the lots of
seed as to color shows that there was a significant dife
ference in the percentage of dark and light seeds in

&!uknn from a letter received from W, L. Goss.
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THE RELATION BETWEEN COLOR OF REED CANARY
GRASS SEED AND THE WEIGHT PER BUSHEL

Color Examination

Light Dark Weight

CGreen brown grey per

B?h geed seed seed bushel Seed Description

O o Be

49514 4 4 oL 33.0 Pl dark grey seeds
fo:ngrom and light calor-
ed seeds,

490729 2 9 89 32,56 Dark fairly plump, grez
and brown seeds, few light
colored seeds.

488882 & 9 87 32.0 Dark grey fairly plump
seeds, more light colored
and green seeds than
No. 9729 «

48629 3 15 82 31,5 Plump grey seeds, many
light colored seeds,

49605 6 16 78 31,0 Plump seeds, a few
nore t colored seeds
than No. 49629,

49819 2 16 82 30,0 Plump grey seeds, many
brown and light seeds.
Musty odor.

48608 4 16 80 29,5 Small light grey and
brown seeds, many light
colored seeds.

49601 15 68 20 - Few dark colored seeds,

many green and light
colored seeds.



different lots. In compering this data with the test
welght or weight per bushel figures, the samples that had
the larger percentages of dnrkacélorod seed had also the
higher test weight. As the percentage of light-colored
seed incremsed the test weights were lowered. In the
case of sample No, 43601. there was not enough seed
avallable to take a test weight, however, in comparison
with the other samples, No. 49601 had the highest percente
ages of green and light-colored seeds and also the lowest
percentage of dark grey seedss Careful observations of
the seed itself lead to the conclusion that it was very
1light in welght and that had there been sufficlent seed
the test welight would have been mueh below that of the
others,

The seed in the other lots observed weighed from
29,5 to 33.0 pounds per bushel. According to work done
at the University of Minnesota Agricultural Experiment
Station by Arny, Hanson, Hodgson, and Nesom (2) the weight
per bushel for the 1988 crop of this seed varied from 33
eé 36 pounds, Piper, in his bulletin on cultivated grasses
(4), said that the seed weighs from 44 to 48 pounds per
bushel. This figure was very high and must have been an
eastimate or if based on actual trial, must have been on

an exceptionally good lot of seed. The weight per bushel
will vary from season to season and as to the plumpness



19

and maturity of the seed when harvested,
Volume Weight Data

Table II shows that 15 e.c. of each of the eight
samples with less than 80 per cent gomimtion, we ighed
less than 6,0 greams, Sample No. 49601 with 23 per cent
germination had a volume welght of 3,735 grams; this one
was the lightest of the group.

TABLE II
COMPARISON OF THE WEIGHT IN GRAMS OF 15 cec. OF
SEED AND THE WEIGHT PER BUSHEL AND THEIR
RELATION TO GERMINATION

Sample Welght of 15 ecscs Welight per bushel Gom;ntion

No. £us e 1bse
49601 5,738 - 23
49519 5.526 3040 67
48608 5.663 20.5 70
49605 5.045 31.0 86
48629 6,011 31.5 84
49729 6.188 3245 90
48882 6.202 52,0 88
49514 6.329 33.0 93

It can be observed in Table III on volume weight of
some other samples of 1935 seed that all the weights of
15 c.c. of seed were below 6,0 grams. The percentages of
germination on all these samples were below 70; in most
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TABLE III

RELATION OF VOLUME WEIGHT T0 THE PERCENTAGE OF
GERMINATION AS DETERMINED BY THE SEED LABORATORY

Sample -~ Germination Welght of 15 ec.c.

No., % ‘ s
48464 56 ’ 34927
48385 26 4.683
49518 40 4,778
47730 a 5.036
47893 iy 54196
47731 57 54390
a2 39 5,401
49451 ' 67 - 5.618
amer 44 54655
47695 50 5,659
47867 av 54666
49520 L 5,769
49536 61 5,838
49608 584 5,876

#The writer secured 86% germination on this sample.

cases because of the presence of light, immature seed,
Each sample was measured out and weighed according to the
volume welght method., Reed Canary grass seed was not
certified by the Oregon State Agricultural College in 19032
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and the presence of musty seed was not recorded on the
record cards, Much musty seed was observed that year and
a number of the semples received were in a musty condition.
Because of the low germination percentage and the rather
high volume weight obtained it 1s believed that the musty
condition reduced germination, Most of the samples that
had weighed at least 6 grams showed a germination of 90
per cent or more.

On observing Tables II, III, and IV# showing vol=
ume weight in all the data obtained the samples that
welghed 6 grams for 15 c.¢. had close to 90 per cent
germination or better, There were a few figures that did
not check on the above statement because of the presence
of seed damaged in handling or storage to the extent that
it had become musty.

Ge t t

The samples showing the fastest and the best germie
nation were those which had the higher percentages of dark
colored seed in them., The average total germination
figures in Table V show that the data obtained in this
problem cheeck closely with the results obtained in the
seed testing laboratory. Considerable variation in the
percentage of germination may occur in samples tested at
different periods. This point is plainly demonstrated in

#The data in Table IV were compiled in 1932 by Marjorie
Masters, an analyst in the Cooperative Seed Testing
Laboratory.



TABLE IV
RELATION OF WEIGHT IN GRAMS OF 15 c.,c. OF SEED
AND THE CGERMINATION PERCENTAGE ON SAMPLES OF
THE 1932 CROP OF REED CANARY GRASS SEED

Sample Germination Weight of 15 c.c.
T b _EmSe
37772 38425 3.040
37901 84.50 4.265
37898 70450 4.820
37430 90.25 5.085
38044 75400 5.135
37974 6 5.205
38080 82425 5.300
37524 90450 54345
38527 83,50 54370
37417 78450 54460
37964 81475 54590
37771 04,00 5,705
37426 22,00 5.725
38045 84.00 5,730
38360 87450 54760
37428 2,00 54840
37776 89425 5,845
37527 85400 5.945
38229 96450 5.980

37900 92.25 6.000



TABLE IV CONTINUED

Sample Qermination Welght of 15 ceC.
Nos g gms e :
37541 89.50 64015
37542 91,00 64075
3TNs 03,85 64160
37509 98,25 64170
37902 83,75 6,175
38490 90,75 64175
37899 97.85 64220
38641 84,25 64230
38237 94,25 64260
37739 92,75 6+330
37863 96450 64445

m' general trend in the above table is toward a higher
percentage of germination for the heavier seed, However,
there are some striking exceptions probaebly due to musty
seed of which there were many samples but none of whiech

were noted for that year.



TABLE V
SHOWING THE EXTENT OF GERMINATION AT THE END OF CERTAIN PERIODS

ON 4 REPLICATIONS OF 100 SEiD SAMPLES FROM 8 LOTS OF REED CANARY GRASS SEED

Percent of Germination

- Semple 7 Days 14 Days 20 Days Total
Bt L R T . Average
49514 85 88 90 86 2 4 5 4 i » 94 95 92 93
40780 R S8 8% 85 MW 5 9 4 o~ 1 1 - 08 ©5 0% oY 90
4IRS 80 81 80 B 6 B 5 3 B v 1 « 95 % % W g8
005 BR Y9 U3 85 8 B 5 B s o« 1 - W% o 86
4089 Y4 82 86 VY & 2 4 4 3 B + = W E 9o 84
43608 65 60 66 60 5 9 & 3 2 - 4 - T8 69 Vs & 70
K9 80 66 83 &Y 15 5 8 8 3 - .~ 4 MmUT QD 67
@ 1 B 19 15 5 B S & 1 B 5 « BB D 23




Table VI in the percentages of germination obtained on
sample No., 496056, Table VI shows that in most cases the
figures obtained by the analyst were slightly higher
which probably is due to the fact that the seed used by
the testing laboratory had been blown to get the extremely
light seed out, and a germination test made on the seed
left. However, in this problem the seed used was not
selected from blown seed but after dividing the samples
down the seeds were counted out without diserimination.
Selecting a test in this way would be a little more true
to that obtained in the fleld because the grower in plante
1ng does not diseriminate against certain seeds in a sack
but plants it as is.

In these results on germination, the lot that had
the highest percentage of light-colored seed gave the
lowest test., lNost of the seeds in that particular sample
were harvested too immature., Simple cleaning or blowing
out of certain immature seeds will produce a better lot of
seed and the test can be ralsed considerably, Sample
No, 49519 had next to the lowest percentage of germination.
This sample was subjected to unfavorable drying conditions
after harvest, thus causing it to heat and develop musti-
ness and mold. As can be observed, such treatment results
in a lower germination, Such conditions, if allowed to
go to the extreme, will cause the germination to be very
low, even as low as two per cent.



TABLE VI
SHOWING THE WEIGHT PER BUSHEL, VOLUME WEIGHT, PERCENTAGES OF DIFFERENT COLORED SEEDS
FOUND INE&GHOF'.!.'HEBI:OTSOFmDCABAﬁGRAaSSEEDAﬁDACOMPARISOHOFTﬂEmmm
OF GERMINATION AS DETERMINED BY THE SEED ANALYST WITH THOSE OBPAINED IN THIS STUDY

Germination Color Examination

Sample Weilght gor Welght of By By seed Light green Light brown Dark grey

: ] 15 cJCe hor Y seed gseed seed

7 P— T . Z = =
49514 33,0 6,329 93 95 4 4 92
49729 32,5 6.188 90 94 2 9 89
48882 32,0 6.202 88 90 4 9 87
48629 31.5 6,011 84 87 3 15 82
49605 31.0 5.945 86 58 6 16 78
49519% 30,0 5,526 67 69 2 16 82
48608 29,5 5,663 70 79 4 16 80
49601 %% - 3,735 23 23 15 65 20

#lusty seed
#2The sample of seed was not large enough to take a test welight,
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The data obbalned from the volume weight and
germination test showed that there was a relationship
between these two and that this should be considered in
the certification of this seed.

The germination of seeds of various grades of color
as listed in Table VII was observed by Arny, Hanson,
Hodgson, and Nesom (2) at the University of Minnesota,
Agricultural Experiment Station, Their data show‘d that
the percentage of germination of seeds that were entirely
green or with only a trace of green in the hulls was much
less than that of the dark mature seeds. Also, the weight
of 1000 seeds of the dark seed samples was approximately
twice as much as the welght of 1000 seeds of the green
samples. Their data tend to corroborate the data in
Table VI as in both cases significantly higher germination
was obtained in those samples that had a larger percentage
of dark colored seeds. It 1s also striking that in both
cases tm welghts of the samples decreased as the percente
ages of light seed inereased,

Musty Seed

At the time of harvest, the water content of the
gseed and panicles is often rather high. Care must therefore
be taken in the handling of this product to avoid heating
and mustiness or molding. If this point 1s not watched

elosely, germination is frequently lowered considerably.
After cutting, this material 1is spread on a drying canvas



TABLE VII
SHOWING THE EFFECT OF COLOR OF REED CANARY GRASS SEED ON
THE WEIGHT OF 1000 SERDS AND THE GERMINATION PERCENTAGE

Weight per Germinae

Color of hulls 1,000 seeds tion in 16

e
Entirely grey or brown 0.865 91,0
Down to 75 per cent grey or brown 0,775 8345
Down to 50 per ecent grey or brown 0,691 83.0
Down to trace grey or brown 0,574 725
Entirely green 0.452 B1.5
Trace of green 0.358 3645

or floor to cure. It is very necessary to stir the cut
heads frequently (at least daily) so they can dry without
heating unduly and without development of mustiness or
mold.

In Table VIII this problem of moldy and musty seed
affecting germination is brought out quite plainly. All
this seed came to the laboratory with a dlstinet musty
odor, The germination test on each was below that of the
better samples observed, Jjust because of the improper care
during the drying or storage of the seed. This Table

shows that the volume weights of musty seed do not have as
eclose a correlation to the percentage of germination as the

weights of the non-musty seed. These live seeds were



slower in germinating but the germination of the sample
did not continue for as many days, Test Nos.48331, 48332,
and 48342 were counted on the thirteenth day. They were
checked again on the 2lst day, but no additicnal germina-
tion was observed., The other tests had final counts made

TABLE VIII
RELATION OF VOLUME WEIGHT OF MUSTY SEED TO PERCENTAGE
OF GERMINATION AND LENGTH OF TEHST

Semple Welght of 15 c.cs Germination Length of Test
o, £ms. % days

48342 5.514 35 2l
48332 5.409 g8 21
48331 5.459 33 21
49833 54,507 76 16
49519 5.526 69 - 17
49532 5.670 74 16
48406 5.990 40 14

as listed in the Table. It was not necessary to carry
these for 21 days as the germination was complete by the
end of the time indicated in the final count, These results

are very significant in that they show the effect of musty
seed on volume weight and the disastrous effects on the

germinating power of the seed.

Average Analysis

The average analysis of this seed from 1930 to 1935,
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inelusive in Tables IX and X show that the purity and
germination tests varied somewhat from year to year, In
fact, considering only the averages one year, the 1932-33
erop showed reasonably falr seed, and would have been
capeble of making red tage. All the others were too low in
pure live seed content and made only yellow tag seeds
This Teble was prepaered under the direction of the Farm
Crops Department. In the early stages, the germination was
seriously affected by unthreshed seed heating in a pile
TABLE IX
REED CANARY GRASS
Average Percentage of Purity of Years
1930«31 « 193435, and July l-Dec. 13, 1935

foa?f“kvhr Ave, ; Ave. ; Ave., I

Year Semples Pure Seed Crop Seed Inert Matter Ve d
1930-1931 @ 95.81 04104 4,077 0.011
1931-1032 38 97,883 0.174 1.983 0.,0506
193241933 34 98,065 0.0809 1.817 0.039
1033-1934 41 97,501 0,036 2.465 0.048
19341935 143 95.646 0.315 4,002 0,0397
1935« 103 98,033 0.,0774 1.8544 0.,03496

after cutting; now with nearly everyone femiliar with the

problem, the germination is prineipally affected most by
the faillure to clean out enough of the lighter seed after
harvesting.
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Seed that has a 99 per cent purity to make a Blue
tag grade must have at least 91 per cent germination and to
meke Red tag grade at least 81 per cent germination, If
the sample has 98 per cent purity, it must have a minimm
of 92 per cent germination to make the Blue tag grade and
82 per cent germination to make the Red tag grade. If the
purity 1s below 98 per cent and over 95 per cent the seed
TABLE X
REED CANARY CRASS
Avereage Percentage of CGermination of Years
193031 - 193435, and July leDeec., 13, 1935

Year No, of Samples Q:megiiaon
1930-1931 g 754555
19311932 145 54,74
1932-1933 e 82,507
19331934 €9 70.80
1934-1935 156 79.48

1935= 108 74,944

falls Into the Yellow tag grade providing the pure live
seed content 1s at least 50 per cent.
Harvest Methods

Moat of the Oregon crop of Reed Canary grass seed
is harvested by hand and because of the faet that it
ghatters rather easily it must be harvested at rather an
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{mmature stage. The seeding habits of this plant meke 1t
difficult to harvest large acreages by this method. The
geed matures first at the tip of the paniecle and it just
takes & few days before the panicle is fully ripened and
shattering. Because of this point the crop must be watched
rather closely during the season of ripening. At the time
of harvest the panicles are cut off at the base or stripped,
then put in tight eloth bags which are suspended over the
picker's neeck, of pickers on foot, or from the saddle of
those who ride. The contents of the filled bags are
usually emptied on a canvas in the open alr or under cover
or on the barn floor to dry. During this drying process the
seed must be stirred often because it must dry without heate
ing unduly or it will develop mustiness and mold, As soon
as the panicles are dry, the seed can be threshed out with
a flail or a thresher. The panicles and straw are taken
out and the seed is further dried prior to cleaning.

In some sections of Minnesota the panicles are cut
by machines and threshed in a threshing machine, Such a
mohhéd usually results in a germination that 1s low because
of excessive threshing injury to the seed.

A method used on small patches of this grass for
individual use consists of shaking the panlcles over a
pan during the ripening period every day. This method
ean just be used on a small scale.



Conclusion
The following things have been observed in the
relation of certain physical characters of Reed Canary

grass seed to germination.
1. As the percentage of dark seed increased, the

weight per bushel inecreased, and as the percentage of light
and brown seed increased, the weight per bushel decreased.

2., The germination ability verled directly with the
per cent of dark seed except as affected by mustiness.

3+ The effect of heating of the seed that resulted
in mustiness and mold caused a significent decrease in the
germinating power of the seed.

4, A correlation was calculated by Pearson's formula,

ungrouped method, on the 1935 data given in Tables II and
III. A correlation of r = ,701 % ,075 was found between
the volume weight of 15 c.c. of seed and the percent of

gernination.
5. These date indicate that some application of

volume weight, or test weight method should be used in
the certification procedure.

: 6. Barly studies and records showed that germination
we 8 seriously effected by conditions that resulted in
mustiness in the seed.

7. Since hendling methods have been generally im-
proved to avoid mustiness, germination is affected most
now by the failure to clean out the light colored and
light weight seed properly in the cleaning process.
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EXHIBIT A

SAMPLES OF BLUE TAGS FOR OREGON CERTIFIED REED CANARY GRASS
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EXHIBIT B

SAMPLES OF RED TAGS FOR OREGON CERTIFIED REED CANARY GRASS
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EXHIBIT C

SAMPLES OF YELLOW TAGS FOR OREGON CERTIFIED REED CANARY |,
GRASS
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