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INTRODUCTION

The value and importance of native grasses, in the Great Plains,
is shown by their versatile qualities. Many of them are palatable,
nutritious, and have excellent beef producing qualities. They are
climatically adapted and suited to a wide variety of soil types. Per-
formence under adverse conditions of the past has proven that these
grasses are now importent and will continue to be important in the
future,

Benefits of native grass are shown in beef produetion, soil con-
servation, and reservoirs of lucid water., Many livestock enterprises
ere built upon native gress resources. Preventing soil srosion has
been a major problem; native grass cover is irreplaceable for holding
the soil in some areas. A direct influence of clear water is shown
in the growth and reproduction of fish, and many forms of wild life
are dependent upon native grass for food and protection.

The soil Conservation Service and other government service agencies
have been actively engaged in supplying information to those interested
in regressing programs. HNative grasses have been used on a large scale
by those attempting to bring submerginael and eroded land back into
produetivity,.

The florets snd spikelets of native grasses have hairs, awns, and
other appendages which make planting through an ordinary drill impossible;
therefore, processing or the use of specially constructed drills is
necessary. Processing involves forces which separate, trim, and abrade
the florets. Various degrees of processing can be obtained, from

material that is slightly trimmed to clean caryopses.

-1-



Two methods of processing were used in this study, the standard
(sémewhat modified) hammermill with free swinging hemmers, and a de-
viee used with the Werking Bleandor for the purpose of simuleting the

-
hemmiernill.

A suitable method, for testing the degress nf'processing for seedw
ling performance, was difficult to develop. the use of forceps in
picking semples for testing would bias the experiment and be too lsbori-
ous. fherefore, three testing methods were used in which the testing
samples of the various gredes were placed on an equal weight besis of
seod units. Environments used, for tésting the grades, were the field;

greenhouse, and germinator.



REVIEW OF LITERATURE

Considerable information is available concerning the processing of
various grasses. Little is known concerning the effect that processing
has on germination and seedling performance.

According to McWilliams (4), the hammermill processed seed of Little

Bluestem, Andropogon scoparius Michx., Big Bluestem, Andropogon gerardi

Vitmen, and Side-ocats Grama, Bouteloua curtipendula (Michx.) Torr.,

has higher germination than untreated seed. Treated seed of Blue Grama,

Bouteloua gracilis (H.B.K.) Lage, had a lower germination than the

check material.

Weber (10) conducted germination studies on hammernzilled seed of
Big Bluestem, Side~ocats Grama, and Blue Grame in the greenhouse in
s0il; his results showed & larger number of seedlings in every species,
with the two processed grades than with the untreated material.

Results of mechanical treatment on grasses not especially concern~-
ed with in this treatise may be of interest. MeKinley (3), working

with Buffalo Grass, Buchlos dactyloides (Nutt.) Engelm, found that seed

mechanically treated had higher germination than untreated. Schwendimen

and Mullen (5) studied the germination of Tall Oatgrass, Arrhenatherum

elatius (L.) Presl., after processing; their results showed a marked
decrease in germination in completely hulled seed and a slightly lower
germination in partially processed seed.

Schewendiman et &l. (7), working with Canade Wildrye, Elymus
canadesis L.; reported that germination tests indicated that the ham-

mermill treatment affected viability, reducing it measurably when
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species. The mull hypothesis was tested by using the "F" test as given

by Snedecor (8).

Processing
The hemmermill (Figure 1) and the Wering Blendor were the machines

usea for processing Blue Grame, Side-ocats, and Mixed Native Grasses.

The hammermill wes originally a standard machine used for grinding
feedstuffs, but it was modified somewhat by Kneebone and Brown (2); their
modifications and descriptions of the mill are as follows:

"The mill, as received, was a standard swinging hammer type with
bagger. Ground materiel was drawn by air from the milling cheamber, car-
ried through a metal tube to the fan assembly, and from there to collecting
bags. In modifying the mill, the bottom was cut out and straight ends
were welded to form a chute below the screen. One welded end is shown
at "A" in Figure l. All joints, previocusly held together by bolts, were
welded to make the interior easy to clean. The mill was on a sturdy
table with an opening below the chute.

Fige l-=Hammermill



"The bagging mechanism was modified Lo collect dust. Ths original

mechine had an opening at the side through which the grouad meterisl
wag carried end another opening wes on the opposite side to led in air.
The elr strean wes controlled by & shutter. To wmodify the bagger, a
dust collector was weds which fitbted through the two openings. {(See
air inlet and conbrol %o the right of 3" in Figure 1). This coansisted
of a slecve of 2 3/8 ineh tubing with a plesa of 2-iach pipe cut ia it.
Size of the slotted opening may be oclu % by turning the slesve, thus
reducing or incressging the amount of air. The sdjustment is held by

a sal serew. In operstion, the dust collector is set in place with the
opening on the under side. This modifieation, when properly adjusted,
enables dust removal without seed loss.

“The oripinel metal chesnnel from the will to the fan housing of
the bagger was replaced by a pisce of flexible tubing. this may be re-
moved aleng with the dust eollector whan an uanbstructed passzasge with
no air is desired as in coarse griuding or threshing. The bagzer was
replaced by 3-inch vent plne which wms run to an outside dust bin.

"The most important modification was made To the powor system.

The mill is powsred, as recommended by the manulacturer, by an electric
motor of & 2 horsepower capacity. The motor speed is 1,720 r.p.sue 41
edjustable pilley and two ¥V Lelts were agsembled Lo transmit power o
the hammers as shown at "G% in Figure l. The adjustsble pulley wes
mounted bebween arms which wey be moved through several degrecs of ave
by turning a threaded rod through a nut welded to the outside aru.
This rod was mounted so that it would pivot with the arns holding the
adjustable pulley. By moviag the sdjustable pulley back or forth the
mill may be set at say speed from 640 to 3,880 r.pum. A sobt screw,

in fpont of the adjustment wheeol holds the setting desired. This wlde
speod range and adjustebility is essential when many types of seed and
degrees of processing aere ianvolved."

A needle, pointiung to a greduated rep.m. secale, was attached to
tge end of the shaft which made on src as the threaded rod was run up
or down. this scale was checked for aecurncy and used in edjusting the
mill spsed for each lot.

The Varing Blendor has besn used by plant'br@aders for hulling
verious types of seed. The solid processing cup, which is & normal
part of the Blendor, was modified so as to allow seed to flow from 1%

as they are trosted, and thus, improve the chances of the seed romain-

ing uvandenagede.
The Blendor, with the modified cup end drain, along with the pow-
srstat aro illustrated inm Figure 2. [Four openings worg wade in the

bottom of the cup for passage of the processed seed. 4 drain, was



Fige 2=--Blendor, modified cup and drain, powerstat

installed for ease in handling of processed seed. The powerstat control-
ed the voltage and thereby the procéssing speed.

The modified cup (Figure 3) was adaptable to different sbrasives
and soreens. A star shaped agitator was the driving force which whirl-
ed the seed within the processing chamber. The agitator was rubber
tipped because experimentation revealed that steel blades injure the
seed. The agitator was bent downward to produce wind action on the
bottom screen; +this kept the screen from being clogged from seed blow-
ing into it. Also, wind was directed upward and outward from the
agitatore The various wind directions kept the seed moving, and there=-

fore, more abrading action was produced.



Fige S==-Modified cup



Fige 4--Processing chambers
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The two types of proeessing chambers for obbeining various grades
are shown in Fipure 4. When a high degres of processing was desired, a
sersen was placed in the bottam'of the cup snd a solid sendpeper cone,
ninus the end, was inserted within the rim of the sereen; this formed
a processing chamber with the seed outlet being the bottom sercon.
(Tﬁis chamber was used with "A" and "B" gredes). 4 solid bottom with a.
cone shaped sersen formed the pfoc@saing chamber for slightly processed
grédes. Ine cone shaped screens readily allowsd flerets to pass through,
buﬁ the florets wers polished somewhst by the agitater and the abrasive
strips within the scresns.

l Hammermill and Blendor processings wers similer in some respects.
Both machines were ocmpable of turning out different grades. 4 nore even
transition could be obiained with the grades from the millsd material;
thié was due to a greater grinding effect which removed more appendazes
than the blender, and consequently, the material could be separated
inté different grades essily. 1The dust collector on the hammermill

helped to produce various grades with hammermilled material.

The hammermill was fed at a full rate to hold down injury to the
soed. Nore cracking of thes ceryopses is reseived when the mill chamber
is %ut partly full while processing. |
& sméll, leboratory medel, grevity table and the South Dakota seed

blower were used to give different grades within hammermilled material.
The YeGill nspirebor was used for different amounts of cleaning on
Blendor processed material to vary the grades.

| (Blue Grame)

; Hammermill treatment was accomplished by using a 1/16 ineh, round,
sorsen and a mill speed of 1500 r.pe.me. The fluffy nature of the seeding

matérial, along with its smell size, demanded a high speed and relatively
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snall sereen for proper treatment. Screen size and speed were adjust-
ed to get as many earyopses as possible without grinding the seed.
Grades of Blue Grama are illus‘rated in Figure 5. Grade "A" was obtained

by rumning process material over the gravity table and then through

Fige S=~llammermilled grades of Blue Grama

the seed blower. A few florets were still present in this grads, but
most of the seed units were caryopses. Grade "5" was procured by sep-
arating the light chaff from seed units by using the gravity table.
laterial that was straight-run fron the hamsermill was designated as
grade "C".

Blendor processing was made at a 40 volt speed. Grade "A" wes ob-
tained by using a 1/25 inech seresn® in the processing ehmmber with

further cleaning being done by the aspirator. (The four grades are

2411 soreens in the Blendor cup had round perforations with the
exception of "C" in Side-oats,
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shown in Figure 6.). Orade "A" posessed some inert meatter, but it was

S ——

Fige 6=-Blendor processed grades of Blue Grama

in a form that could be planted easily. Very few empty florets were
present with the seed units in this grade. A 1/16 inch screen was used
for obtaining grade "B"; this grade was moderately cleaned by using the
aspirator. Grade "C" was obtained by using a 1/12 inch screen, and fur=
ther cleaning was omitted; apparently some chaffy materials were lost
in the processing through grinding and blowing out of the holes in the

modified cup.

(Mixed Native Grasses)

A speed of 1000 r.pems was used with the hammermill. An oblong
screen was used whose dimensions were 1/8 x 1/16 inches. A 57 mesh
sereen was used on every grade, including the check, to remove immense
amounts of weedy grass seeds. A good many weed seeds remained in grede

"A", Grade "A" (Figure 7) was highly processed by cleaning with the



grades of Mixed Native Grasses
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gravity table and seedblower; the seed were in a very usable state.

Most of the seed units were caryopses. Grade "B"™ contained some

empty florets and a small amount of trashy material; it was obtained
by cleaning milled material on the gravity teble. Grade "C" was a
direet praduct of the hammermill.

The Blendor setting was 40 volts. The 57 mesh screen was again

used to eliminate some weedy grass seed from the samples. This

Fig. 8--Blendor processed grades of Mixed Native Grasses

preliminary sereening was used for all of the grades. Grade "A" was
obtained by processing material through & 1/16 inch screen; the aspira-
tor was used to clean the seed to nearly naked caryopses. a 1/12 inch
screen was used for obtaining grade "B"; further cleaning wes accomplish-
ed by using the aspirator. A 1/11 inch screen was used to process

seeding material to grade "C". Figure 8 illustrates the four grades.



(Side=oats Grama)
A 1/8 x 1/16 inch, oblong, screen was used in the hammermill.

The mill was run at 1500 y.,p.ms Grade "A" was a fairly clean sample

5 D

Fige 9=-Hemmermilled grades of Side-oats Grama

of caryopses, and obtained by cleaning with the gravity teble and
seed Llower. CGrade "B" wes mede by running processed material over
the graviiy teble, end grade "C" was straight=run hammermill materiel.
The four grades are shown in Figure 9.

Blendor speed was adjusted to 47 volts. A 1/16 inch screen was
used to process material for grade "A"; which was cleaned by using
the aspirator. OGrade "B" was obtained by using a 1/12 inch screen

and cleaning with the aspireator. Grade "C" was slightly processed;
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Fige lO=-=Blendor processed grades of Side-ocats

it was obtained by using a 1/4 x 1/14 inch, oblong, soreen. The four
grades are indicated in Figure 10.

Sampling

The grades of each kind of grass were tested on an equal weight

basis of seed units by three methods as described below.
(Mechanical Purity)

A corrugsted rubber trowel and matting were used to rub the sample
grades down to such a degree that all chaff could be removed with the
seed blower. The caryopses were then separated from the weed seeds
and inert matter. The weight of caryopses in each grade from a given
size semple was determined. Sample sizes for each grade were then

caloculated so that each test sample contained the same weight of caryopses.
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Testing

Fleld plentings were nade by using s V belt sesder. Rows were

twenty-five feet long and one foot apart. EBach grads was replicated

-

four times. ultivation wos whsh noeded o keey weeds under

gontrol. Some of the fisld plantings wore irrigated by a spriniler
irrigation system. The irrigation was o incure or increase a seed-
ling population., The rows were simked &t each end for making the
counting more convenieat. Depth of seeding was from 1/4 ta'l/ﬁ inches,

Two irrigatio

e

u plant

s and one dry land planting were made with

gach kind of grass duril

the sumper of 1565. These plantings were

from hamsermilled grades. The "dechaanical Purity” sampling methed was
used for determining seediny weights.

Dry land plantings were made with 3ide=~cats and Ulue Grama, from
hammeraill aad Blendor processed material, during ths spriag of 1954,

The "Bstimetion® method was used with the hepmermilled gredes Lo deter-

ming seeding wolghts.
Groenhouss plantings wore made in bands two inches apart. This

plan was a mlhature field layout. Ihe grades wore replicated ten times.

The soil used in the flets was sterilized before the plantings wers mnade.

A greenhouse planting was‘mada with esch kind of grass during the
summer of 1953, Yhis planting wes from hammernill processed seed, aad
the "ischanical Purity” saupling method wes used for determiniayg plant-
ing welghis.

Two greenhounse plentings were maede during the spring of 1884,
These plantings weore from hammernill and Dlendor processed mnatarial.
The “Estimation” saupling method was used for seeding welghls from

houmormilled grades.
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Germination tests were carried om in a Manglesdorf germinator.
éhe sanples of the grades were placed upon paper squares which were
érrangad ét random upon blobters. The blottersvwere arfange& 85 ro-
plicatiéms, and the grades were replicated flour tiﬁes, B
Germination tests were mode of each grade from each kind of grass

by the three methods of determining testing sample weipghtss



EXPERIUENTAT, RESULYS

There appeared to be no difference in seedling vigoer between de-
grees of processing. The highly proccssed grades emerged quicker, but

the difference of all soven day old sesdlings was hardly noticeable.

EEEE.Gr&m&

Field results (Teble 1) indicate thet the check grade will pro=
Quca more seedlings than the treated, Highly significant aiffefencﬁs
@ara shown in both irrigetion plantings. SGrede "B" was second bo "'
in seedling frequency, In the 1983 dry land plot, grade "B" had &
élightly greater number of seedlings than "I"; in sepafata eount analy-
éi&, no significance was shown, bub combined count anmlysis showed &
%ignificant.difference. The 1954 dry land plot showed a highly signi-

#ica %t difference with "I having the most seedlings. Combined snaly-~

ey

sis of the first count of each of the 1953 field plantings showed e
highly significant difference belween the grades.

Greenhouse results (Table 1) were not to consisbtent. Two ex-
perinonts showed "' with the most sesdlings, end oue showsd "D with
the most. The axp@fim&nﬁ in whiech "D" excelled had a two count analy=
sigy each count showsd e significant difference, and when the counts
ware combined a highly significent difference was shown. Of the two
experiments in which "5" excelled, only one showed highly significant
fdiffereﬁ@@ while the other showed no significance.

0f the three germinator experiments (Teble 1}, two showed "D%
jwiﬁh the grestest seedling frequency while the other showed "B" with

4he most. There were highly significant differemee in all three ex-

‘periments.

21



ieble 1'--Lutal Seealing Counts af

Blue Grase from

Yarious

Experi- l/

ment Ho. mhe  Enviorumens

Testiap

Sampling
ethod

2/

Soedlings in fGrades

5

Count ~ A B G

Hammermill

i Suncer, 1963 Irrigation Hechsnieal  First 167 222 179 231
(1st Tla%; Purity Second 78 174 145 20z w ¥
2 Surmor, 19563 'IrgxgatLﬂz Yecheniesl  First 128 154 147 371 ok
‘ (2nd Piots) Hamwermill Purity second 111 76 89 148
3 Summer, 198% [Iry Lend Hammernill  ‘lschamieal First = 61 22 64 84
Furity sgeond 55 84 5l 77
4 spring, 19254 Dry Lend ilermernill  Esbinstloa  First 23 23 36 253 ok
§ Spring, 1954 Greenhouse ﬁwmiermill Ssbimation  Virst 715 1819 565 384 * &
6 Swior, 1055 Groeuhouss Hompermill First 72 49 57 97 *
Second 77 59 73 103 *
7 Spring, 1954 Greonhousc Blendor intive
Sample Fipst 10925 1181 1005 1124
8 Spring, 1954 OGerminator Hamseramill  Gstimation  First 188 417 328 356 sk
£ Spring, 1954 Cerminabor feammermill  Soechanical
, first 408 464 441 £30 sk
10 Spring, 1084 Cerminater Blsndor
Firgh 176 27€ 388 477 ok

4557

3978

d.&f)a

grand %total

linslysis of Varisnce Tsbles are fouad in the

dayss where

#xThs "I yalue excesds the value required for significance et

*The "' valuo exceads the value

sounts wore wade iu seven days
only ons count was made,

requirs

afte
e coun

d for si

Appondix
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pl eixy i

LT
t 1s designeted ag first.
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ixed lintive Cresces
| The btwo counts in the fivsy irrigstion planting (Table 2) showed
%ighly sizaificent differences belweon degress of processiag. One
énunt in the second irrig&tianvha& significent differenses, but whon
it wus eonbined With e seosnd cuund n@.si@ﬁifieance was shown. OF

5] 1

the two irrigeblion plentings, throe counts showad "C" with the largest

ry land plenting of

£t

number of sesdlings while one showsd "3%. In the
1953 differsuces were not sipgnificant. Combined 1953 field plentings
showed & highly significant difference between the grades.

Q grude 2" {%able 2} was the grestest in sesdling frequency in the

éreﬂﬁhausag Experimegt four showred & highly signifiesnt differénceﬁ
gxperiﬂeata fivé and six showed no signifieant differences.

In the germinsbtor (Table 2}, grade “B" also gave the most seed~
riingsf Sigﬁific&ﬁt’&nﬁ highly signifieaﬁﬁ differenees'waéa.faunﬁ Prom

hg@mermilied naberinl.

Sidew~oats Grana

In the field tests {(Table &), grade "D" had the grestest numbesr of
soedlings. Sigaificant snd highly significsnt differences were shown
frou the combined 1953 field amelysis.

Greenhouse resulis {Taeble 3) showed hipghly significent differences

fron the two experiments cozducted Trom houmermilled uaterial. Ho sig-
pificsnes was shown frow the Blendor Yrssted molerisl.

grade "D" was the greatest in seedlin: frequemcy of ell three ger-
wingtor experiments wixile grads "A" was nexbte. However, sigaificance
~§s ouly shown in one exyerimﬁnt;' In the sigabificant sxperiment, which
ﬁ%s from hevmermilled material (Pable 3}, srade "A" hed tho largest

wnber of seedlings.



Table 2.=--Total Seedling “ounts of iixed

Hative Grasses fron Verlous Baperimental

isthods

Experiﬁa/

g Processing  Saupling Y Seedlings in Upades
ment Ho. Testiang Uate Inviornment Device Method Count=! =~ & B ; 3]
1 Suamwer, 1983  Irrigstion Hammermill Mechanical First 74 136 240 e
. | (1st Plot) Purity  Second 100 140 227 125 *%
2 Summer, 1953 Irrigstien Hemwermill Heohenleal First 178 151 209 126 #
' , (2nd Plot) , Purity Sacond 144 176 153 150
5 Summer, 1953 Iry Land Hammermill Hechanical First 22 25 183 20
’ B o Purity Second ¢4 53 24 24
4 Summar, 19868  Groenhouse Hemnermill Idechanieal First 34 &4 €0 31 =
_ : | Purliy Second 4% 50 T5 45 wr
5 Spring, 12564  Greenhouse demmermill Estimetion First 137 &4 147 121
6 Bpring, 1854  Greenhnuse Blendor Entire
» v - Sample First 160 g4 - 194 237
T Spring, 136¢  Germinetor Hemnmermill Wechaenical ' .
_ 7 7 Parity  Fiest 213 73 284 1058 =%
3 Spring, 1954 Germinetor  Hemuermill Betimation First 195 181 67 85 %
9 Spring, 19564 Cerminacor Blendor Entire .
Sample First 180 254 194 287
1§24 2020 1889 1585
~ Ggrand totsls
lﬁnalysis of Variznee Tebles are found in the Appendix listed by Experiment number.
QSeedlin% counts wore made in seoven days after planbting while the second count was wade afbter fourisen
days; where only one count was made, the count is designated as first.

#=The " value exceeds the valuo required for sipnificance at the 1% level.

#The "' value exceeds the value required for significance at the 5% lsvel.

e



Sido=oats Groma from Various Zxpevimental Yethods

Table &,«-Totnl Seedling “ounts of

1Y

Lxpoeri- , Frocessing Sampling 2 Seadlings in Grades
ment No. Testing Dete Eunviorauent Pavice Hethod Count™ £ 3 c 4]
1 Summer, 1965  Irrigetion Hemmermill iechanicsl First 78 280 133 203 #
, (1st Plot) Purity Second 201 BE0 165 304 *
2 Summer, 19563 Irrigation Hammeymill Eschasieal First 255 248 230 430 s
o (2n Plot) Purity Second 174180 166 T
3 Surner, 1963 Dry Land Famzermill ochenicel First 131 131 77 116 *
- } : . , 7 Purigy Second 100 118 60 123
4 Spring, 1954 Dry Lend Gammermill EDstinetion Fipst R3 87 58 121 *
5 Spring, 1954 Dry Land 3lgndor Eatirs
, ‘ ~ Sample First 25 30 93 134 Bk
6 Sumaer, 1983  Greenhouse Hdeamermill  Hechanloal Pirst & 36 &2 30
. Purity Sesond 70 56 26 88 e
7 Spring, 1864  Orecmhoyse  Hemmermill ion Tirst 1024 97G  80% 922 %
3 Spring, 1954  Grsenhouse i Emtire ]
7 7 Sample First g7a 1047 1025 1028
.9 Spring, 1954 Germinator demmermill TJochsnicsl
_ 7 , _Parity First 425 350 420 311 i
10 Spring, 1954  deywinator  fammermill Estiretion First 348 418 386 321
il Spring, 1964 Germimator  Blendor Eatirs ‘
Eumpls First 278 301 283 294
4221 4491 - 3530 4744
Grand total
lAnalysis ef Varience Tabdles ere found in the Appendix listed by Expsriment number.
25eedling counts were made in soven days afier planting while the second count wag made after fourtaen
days; where ouly one counb was msde, the count is desigasted as Pirst.

x¥The 9" value exeseds the value required for signilicance at the 1% level,

*The " value exoesds the velue required for significance at the 5% lovel.

g2
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SUMMARY

The hammermill and Waring Blendor were used Lo process 3lue Urams,
1lxed Native Grasses, and Side-oets Grame. Three degress of processing
woere wmade from esoh kind of grass. DBy using sn unprocessed check, four
grades were aveileble for testing. The Je®ill aspirator, Horth Dakota
sea blower, sad gravity teble were used ts vary the procsssed na;ariél
into differcut grades.

"Jechanieal Purity™, "Estimation", and Gntire Sample®, wors the

i
1
1
|

samglln" methods used to place bthe processed grades on an sguel seed
unit basis for testing.

The gra&es sf each kin@ of grasec were bested in Tthe field, green=
hﬁmga, and germinobtor. .4 randomlized bloch design way used in sazch en~
vgronment. the grades ware replicated four timss in the field snd ger-
m%natar wiile ten replicetions of each grede wers made in the greaﬁ—
house.,

Seedling eounts were uade sever days alter testing, whwother in the
field, greennouss, or gerainator. In most field countis, & second count
was made after fourteen days.

| From the stendpoint of field esbteblishuent, unprocessed material

~

of Blue Grams and 8ide=-osbs will produce more seedlings whi

,,,.4

e the pro-

cessod grades of !fixed Habtive Gresses produce the most.

A
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1

{
|

in the field

3%

| 9 » g & 4 o5
Table 4.~-inglysis of Variance of the Soedling Counts of Blue Srama

Experiment 1 -

(First Count)
(Second Count
Experiment 2

{(First Count)

Exporimeont &

(First Count)

{Second Count)

Brperiment 4
(First Count)

Totel
Grades
Reops
Error

Total
Grades
Reps
Brror

Totel
Grades
Reps
Brror

Total

Grades
Reps
Lrror

Total
Grades
Leps
Ereor

Total
Gredaes
Heps
Breor

et

ot

>

&

-t

(SRS B W

e
OB LR O

Fesb

wr 1 ) &N

133,594
T47,89

BO3.06

14055.,00

10372 .50
1706.80
1976400

2075.90
76870
45540
B21 .30

508.44
171.69

7619
260.56

55144
157,19

T3e69
315.68

148€8,00
3453,50
1408.50

Bource defe Sefe ) HaBe
Total 15 £74D.94

frades 5 T43 .69 24750
Hops 5 1235719 412.40
BPEOT g 276006 30867

507« To
248,23
99.27

3457 o BOxs
56583
£215.58

255,23
162480
91.31

57,23
25,40
28,95

65473
26,23
35.06

3153.16¢*
459450
455433

xehe "I™ value exceeds the valus regaired for sigaiflic

1% Level.

snee ab the

*The "M yalus ezoecds the valuse reguired for significsnes at the

5% levels

i
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Teble Ba--fnalysis of Verience af tho Soedling
! in the Greenhouss and Germinator,

3
o

Ypunts of Blus Orama

Sourcoe ol S5, Ha8s
Experiment 5 , Total 59, 103538, 18
: ' Grades 3. 15424.48 B4T4, 02%%
Reps 3 6326¢.53 ve62.T2
Brrox 27 15549;17 5(::.;19
Bxperiment € . ' Total 39 £E1G.38 .
Grades 3 133.85 4d, GF%
{(Pirst Count) ' kaps g 1068,63- . 118.74
Brror 27 305.07 1l.41
(O”GDﬂﬁ Lﬁun ;) Total- 89 533.00
‘ Grades 3 105,00 G5 D0
Rops 2 306470 22.948 ‘
! mryoy a7 211.E2 7208
Brperiment 7 Total 8% 41550.38 :
; _ Grades & 1207.08 402 56
' ieps g 12218.13 1679.79
Erpor 27 RG134.17 967 803
Experiment 8 Total 15 9750.94 :
_ Gradssg 3 6518415 2172, 13%%
Hops 5 1412.10 470,75
Expesrimeat 9 fotal 15 1&”1? \aa ;
Deps 3 1128.5(}‘ 373.50 .
frene 9 25%0,00 332 .42
Experiment 10 ' “otal 15 1498744
: ' Grades 3 lZQOu.g» 4200.56%%
Reps & 20668 302.23
Brror 5 1130.06 125,56
«#The "F™ walue excesds the velue roguired for vlFﬂLf1ﬂﬂuc$ at the
3-,‘11 51“@1 #

#The "F" value excesds the wvelue reguirsd for signifiear

&% level.

a% the



;ahls beuﬁnalyals of Varlance of Seedling
» drasses in the Field

e
1)

@uatq of Uixed Natbive

Experimeut 1

(First “ount)

{Second Count)

Bxperimnent 2
{First Count)

{Seeond Count

i

Exporiment 3

{First Count)

{Socond Count)

8450

%’Gurce Aef s SoSa BB e
Iotal 15 537000 :
Grodos 3 449000 1486,87%%
Heps 3 441.00 147.00
Brroy S 436,00 42,76
fotal 15 3182,00 ,
tirndes 3 2284450 TFEY . B0+ *
Reps 3 297,00 99,00
Brror 5 64050 SC+TE
fotal 15 144044 4
Grades 3 753469 251.23
Reps b2 321.68 107425
Brror 9 365,06 40.584
Total 15 1196.44
Grades 3 136,32 45 o 44
Heps 3 64,69 21.56
Error 9 995,43 110.60
Total 15 12744
frades & Y] 2.23
Eeps :‘5 7(‘: - ﬁg 24- 9&
Brror ] 45,08 512
Iotal 1§ 151,94

. frade 3 15,19 B.06
Hops 3 102419 54406
Lrrow G 3.84

»+The "F" value exceeds the walue raquired for significance at the

1; levels

*The “ﬁ“ value exceeds the walue reoulrs& for significonoco at the

5% lovel.



1able 7.--An&1ysxs of Varience of Seedling “ounts of Iixed Hative.
» Grassas in tne lirpenhouse and Geruinator

Source [ 0 g Sea a8
Experiment 4 Total 39 591,98
Srades 3 197431 68 TTHx
{rirst Count) Reps o 129.23 14436
Erroy 27 56444 2.42
Second Count) Total 39 497438 } '
Grades S 158,48 52,83
Reps 9 58,63 9496
Error 27 249,27 .28
Experinent 5 Tobal 39 3630498
- Grades 3 19748 32448
Reps 9 2438.74 270,97
Lrror a7 1164476 43414
Bxperinent 6 . Totel 39 2689.38
1 Grades 3 366448 122.16
| Reps g 1116.63 184.07
' drrop 27 1206,27 44463
Experiment 7 Total 18 13185.44
Grades & 9353»13 31(410@@* *
‘ Reps g 1968.69 35456
| ' Trror 2 1581.56 220,11
Bxperinent 8 Total 15 445375
‘ Grades 3 2444,75 814,91 %=
Reps 3 - 366.25 122.98
Error g - 106285.75 183.64
Hxperiment Total 15 1457.75
Grades ] 532,75 194.25
Heps . & 144.25 48,08
Brror 2 R30.75 81la19

s+The "I" value excesds the value rocuired for significsnce ab the
1/9 19'761 -

. #The “F" value exceeds the value reguired for significance at the
5% levele



Table B.~-Analysis

35

of Variance of Seedling Counts of Side OQsts Grama

in the field.

Youree dafe GuSe 1.8,
Experiment 1 Total 16 4451.00
* Grodes 3 2455.5 819.83%
{Pirst Count) Lieps 3 501.00 300,33
Brror g 1080, 80 121.18
~ (Second Yount) Total 15 415900
| Grades 3 2741.50 218,83
Heps 3 656400 218.67
P Error 2 T51 450 84.61
Eﬁp@z@m@nﬁ\a Total 15 8366455
! frades 5 8681,.78- ZR2T25%%
(Pirst Count) Rops 3 606.75 202,25
Brror g 1078.,05 - 119.73
{8econd ‘ount) Total 15 1685.00 ,
Grades 3 1098,25 366005
Reps 3 826,44 108,13
Eryror 9 26031 23,92
Fxperiment & Total 15 1453.94
drades 3 487 .69 162,564
{First Count) Reps 3 593,14 197,71
Brror & 57811 41.4€
{Sacond Count) Total 15 1839.00 S
Grades 3 53680 193.83
Reus bl 524.00 174467
Hyror § 518.50 57.61
Lxperiment 4 Sotal 18 2399475
| Grados 3 2062 25 GBT o8 %%
: Brror g 246,25 27.38
Experiment 5 ~ Total 15 1353.75
f Grades 3 488,75 162.82%
3 Reps 3 50025 166475
| Error 9 364475 40.53
! :
E #% Tho "FY value oxceods the value raquireﬁ“far signlficanes at the

1% leveld.

. sThe "F? velue excoeds the value required for siganificeance at the

55 lovels.
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}
|
i
l

“bblm .~~ﬁna1ysis af Varience of Seedling Younts of Side-oats Grema

in the (reenbouss and ‘efvlﬁat@f

Sﬁurﬂa dofv gu’gc :‘;’:631
4xpsrlmant 6 Total 39 631460
| érades & 15,20 5,06
{Firsy &eant) Reps 9 482,10 58,57
Error 27 184,30 5433
{Second Count) Fotal 39 650,74
Grades - 206624 EBeTHE®
Reps i} 18249 21."*
Error 27 232,01 8,89
xperiment 7 Total 39 12177.60
| Grades 1 2638 .00 846,00
| , Repa 9 5973.10  441.45
§ Bryroy 27 486680 172,58
! .
Experiment 8 Total 39 31119.78
| Grades 3 1840,28  613.42
: Tleps 9 3003.58  88%.28
L . Frror a7 21275.57 T878%
Experinent 9 Total 15 4363475
; Gradss 3 2075425 | 693.08%
% "‘Reps 3 987 «25 29578
| Error 9 189725 1835.28
Tzporinent 10 Total 18 5041 o4& ,
Lo e Grades 3 1140.69 350.23
| Eepe 3 269.19 85.73
1 : Brror 8 1631 .56 151.28
Exyerimant 1 ‘Total 18 489700
3 Grados 3 S 108.50 564,50
1 Reps 5 1276450  425.50
{ Brrov 8 G511.00 290.11

1/ levels

5w levels

\
|
I
|
I

| #xThe "F" velue exoeads the velue required for significsnoe at the

*The "I value exceeds the valus requived for sigaificence at the



Appendix B
Combined Count Analysis
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Table 10.--faalysis of jarisnce of L Geedling Younts of Ylue
Lrans _
SQUI‘GG ﬁ-ii i‘"& uﬂ»‘?‘: - ) J;:I%ﬁ
Bxperinent 1 Total 3% 11700400
"‘uﬂtu 1 i 225012 1:: 33'1‘3_,@ &
Grades & H41.TE E47.50%
gdrades x Dount 3 3413 ﬁB.&?
21 576575 z?*.éu

20062.22
3‘33 vrﬁz?
EOSG B4

2098.26
1942.10

rﬁf}w@. e

£

P D GRS e

o

Byrap

1136.00
QUaig
5%0:20

Total 3
Sommt

xz:’t}_’ "TM\ e o

f,“}

Zxperincnl & Total T
Counts i

=

gradaes e
orades x Count B8 ,
Reps t 281,06
Yrror &5 213.65

évigcblk*
1085,13%%
547 356
145.2€

35418
121a43%

1.2%

2754

1817
?3;3§*$
.21
10906
13.52

walus axcosds the valus

B
L ;;5,11 .'}:i

sxeoeds the valwe recnirsd for significanes pht Hhe



|
i
|
|

| .
Table 1l.--fnelysis

of Variance of Combined.

39

Seedling Younts of WMined

Source 8.5 oS e
Bxperiment 1 Total 868000
| Counts 128.00 128,00
| Grades 4518.75 1506 25%%
f Grades 2166,75 T21.82 .
Repa 657 +00 219.00
Error 1210450 5764
Bxporinent 2- Total 51 2742.00 :
i ' CGounts i 105.12 105.12
grades 3 533400 177.87
Grades 3 357,01 116,00
Reps 3 292.75 97.58
; Error 21 1454,12 8924
|
Experiment 3 Total 31 291.98
Lo : o Counts - 1 12.50 18,50
| Grades 3 18.58 618
§ Grades 5 8450 1.18
! eps 3 170. 63 56,87
: Error 21 . 38.97 44,14
- Experiuent 4 Total 79 943,00 R
; Counts 1 54444 B4 oddrn
} Grades B 238,30 70 T6%s
5 Grades 3 116,49 53,88
| Reps 9 209,05 23.23
Ervor 63 324452 5416

#xThe "I value exceeds the value required for significance at the

f% level.
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jTable 12.--Analysis of Variance of Combined Beedling Counts of Side-oets

Crame

Soures - daf. 3.8, g

Experiment 1 Total 31 122,00

Counts _ 1 512,00  B12.,00%«
Grades - 3 - BL78.50 1729.50%+
agrades % Counts 3 22590 7«50
Reps 3 1530.50 '510.16
Error a1 1878.50 30.45

Experiment 2. - Total - - 31 14652,88 ST

i Counts 1 4703438 4T703.38%%

] Grades S 8576463 - . 2192,21 %2

L Grades x Count 3 1203.37 40) 12+

: Reps 3 587,13 98,57

; Error 21 1322,37 62,97

Bxperiment 3 Total 31 3174.22

% Countg 1 81.28 "81.28
Grades 3 1013.09 337+ 69%x
Grades x Counts 3 71.10 23.70
Reps 3 1095%.09 366.36
frvor 21 209,686 43431

Bxperiment 6 Total 79 1425.99 ,

; Counts 1 113.05 113.05

| Grades 3 117.64 39,21 %x

| Grades x Counts 3 10%,80 24.60%
Heps 9 SE2.26 T B.94

**The MF" value exceeds the value required for significance at the
1% level.

 *The "F" value exceeds the value required for significance at the
5% level.




41

Appendix C

Cowbined Yield Plentings
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Aable 1%, -~fnalysic of Variance of (ombined Field Plambings of E}ma
Grara, Mixed Hative Grasses, and Side=ngis Gromng.

Sourece Aele. Bade e
Blue Greme Total 47 2925%.67
L Plantings 2 995£.89  4077.14%x
Grades 3 5544 .67 1548,22%+
Grades x Plantings 6 5743581 BB7.20
! -Reps - -~ 3 1207,60 402,50
é Brroxr 35 63098,00 208433
Hixed Nabive Grasses :
i Fotal 47 19635.20
Plantings 2 12101.32 BOS0. GG *%
Grades 3 2564.20 854473 #%
Gradeos X Plantings 6 3686.18 LT o GFon
fepe 3 08.T70 32450
Error 33 1583480 4G elb
Side=oats Grame fotal 47 29508.67
| Plantings 2 15400423 7700411 #%
i Grades 3 5376433 19583, 34+
Urades x Plantings 6 8752411 625, 35#%
Brror 33 3173.00 9630

1

= The first counts of each Lkiand were corbined.

**%The "F" value exceeds the value required for significance at the

lﬁ level.

| T g
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Teble l4.-~-Testing Weights {in grams) frow Different Sampling lethods

of A1l Finds of Orassesz in the Field, freenhouse, and Germinator.

Pield

Blus Grama
Sido~-oats Grame

Hxed Native Grasses

Graenhouse
Blue Gramsa
Bide=onts Grans

Hixed Hative Urosses

Zorminator
Blue Grans
Side-sats Graze

Hixed Hative Grasses

Hechanical Eatire
Parity Gstimation Saaple
A B e i 2 B g D NI

(187 L350 .448  .982  1.000 3,700 4,080 64000 34000
S145 292 L3084 720 «BO0  1.350 1,720 24460 24500

<289  .BBC 2,077 1.227 1.000 1,860 5,170  6.120 44000
JOLT L0322 G041  L091 J1B0 555,603 4900 » 900
JOL3 G027  .034  .OG6 W150 L4156 (517 o737 <757
2026 L078 L1822 L1311 L150 L2898 LT76 .91B .918
18T L350 #4408 .982 00 W370 (405 L600 <600
2145 ,202 384,720 100 W77 345 .461 2491
«289 4850 2,077 1.227 2500 .599  L017 1,012 1,000




Table 18.-<Purity of the Processed Grades of Blus Grama, ifixed Sative
: Grassos, and Side-oats Grams

3 ' Percent of Tumber of seed
Lind Grede Pure Seedt per gram
Blue Urama A 2€400 ’ 878
| B 12,10 ' 308
¢ 10,90 S 24l
B 860 110
ﬁixﬁd Hatives A 55.08 | G73
- B 12,28 127
¢ BedT 52
| B .26 88
|
l
éide«aaw A 55400 747
B 23.70 559
% G 19.13 a7
| B 11.50 150

Yicchanical methods were used to determine purity.
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