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IN'l'RODUCTION 

The value and importanc of native gr s ees. in the Great Plaina, 

is shown by their versatile qualities. ny 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

formance under adverse conditions of the past has proven that these 

grasses are now important and will continue to be important in the 

future . 

Benefits of native grass are shown in beef production , soil eon-

servation, and reservoirs of lucid water . 11y livestock enterprises 

ar built upon native grass resources. Preventing soil 9rosion h s 

been a major problem; native grass cover is irreplaee ble for holding 

the soil in some areas. A direct influence of clear water is shown 

in the &rowth 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 en aged in supplying information to those interested 

in regrassing programs. ative grasses have been used on a large so le 

by those attempti ng to bring submarginal and eroded land back into 

produ cti vi ty. 

The florets and spikel ts 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 

neoess ry. Processint involves forces hioh separate, trim, and abrade 

the florets. Various degrees of processing can be obt ined, from 

material that is slightly trimmed to cl an caryopses. 



'l'vro methods o,f processing were used in this study., the standard 

(some\vhat modified) hammel."mill with f'r,te swinging he.m[;}ers, and a de.-

vice used Vii th the W'arking Uleudor for tha purpose .of simulating the 

hammermill. 

A suitable method. for- testing the degrees of p:roeessing; for seed-

liug perf'ormanee,, was di.ff'icul t to develop. 'l'he use of' forceps in 

picking s&n.ples for testing; woulcl bias the experiment and be too labori-

ous. therE}t'ore, three testing ma·thods were used in which the testing 

s.amples .of the various grades '11',are placed on an equal weight be.sis of 

seed uni ts. Snvironments used• for testing the grades, were the fiel<l, 

groanhouse. and germinator. 



EvIEW OF LITERA'l'URE 

Considerable information is available concerning the processing or 

various grasses . Little is known concerning the e f'fect that processing 

has on germinatio d seedling porforma ce •. 

According to Mc illiams (4), the h mer mill processed seed of Little 

Bluestem. Andropogon sco~ariue iohx., Big Bluestem, Andropogon erardi 

Vi tman, and Side-oats Orama, Douteloua curtipendula ( iohx.) Torr ., 

has higher germinatio than untreated seed. Treated seed of Blu Orama, 

Bouteloua gracilis (H.U. K. ) Lag., had a lower & rmination than the 

check material . 

Weber (10) conducted germinati on studies on ha ernilled seed of 

Bi g Bl uestem, Side- oats Gra ,a , and Blue Grama in the tTeenhotise i 

•oil; his results showed a larger number of seedlin sin every species, 

with the two processed grades than with the untreated material . 

Results of echanical treatment on grasses not especially concern-

ed ith in this t r eatise may be of interest. cKinley (3), working 

with Buffalo Grass, Buchloe dactlloides ( utt. ) Engel m, found that seed 

chanioally treated had higher germination than untreated. Schlfendim&n 

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

elatius (L.) Pre 1., after processing; their results showed am r ked 

decrease in germination in completely hulled seed and a slightl y lower 

germination in partially processed seed. 

Schewendiman et al . (7) , working with Canada Wildrye, Elymus 

canadesi L. : reported that germination tests indicted that tho ham­

mermill treatment affected viability, r educillI!; it measur abl y when 

3 



oyliudm."' speods above the optir.mm :f'or tho speeios wore' used and stiU 

:further id th low rates or f'oi1dh1f; i:~to tho 1:1il1. 

4 



Andt"o1,?oi;;;1p, so0:parfous Miehx. 11 Indian grai:a;;_., B~~~as·trum ~t;~~ {L.) 

Na$h, mad Sid.a ... tiats {;}rnmcu Side-o.e.t.s 0-r&ne. 'l!'t:.s-8 tho pr·Q,;imainnnt speeiee 

found :in Mixed :Nativo Oraases .. 

l'l'he ~odes o.r0 desoriood as i'ollow.1u nit, hithly pro~e~sod; 
model."ately prooes~ed; ttc1t, partiiall;v ;?:rooessed; unu, cheek. 
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apeoiea. '!he null hypothesis was tested by ueing the "F" teat as given 

bf Snedecor ( 8). 

Proceasing 

The hammermill (Figura 1) and the Warini Blendor were the me.chines 

used for processing Blue Grama, Side-oats, and xed Native Grasses. 

The luunmermill was originally a standard machine used for grinding 

feedstuffs, but it was modified somewhat by Knoebone and Brown (2h their 

modifications and descriptions of the mill are as follows, 

"The mill, aa received, was a standard swinging hemmer type with 
bagger. Ground material was drawn by air from the milling chamber, 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 W9lded w form a ohute below the screen. One welded nd is shown 
at "A" in Figure l. All joints, previously 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. 

Fig . 1--Hammermill 
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fl7ho bagging mechanim:n was modifie(l to collect dust.. 'lhii original 
ma.ehin.e had a:n oparlint~ at the side tl:u•oui)1 1;.rh.ich the ground mahiirial 
was carried end another opening vim.s on ·the opposi'l;e sid@ ·to let in air .. 
The m:lr s~~renm was controlled '!.\f a shut·ter.. To modify the bagse:ty a 
dust collector 'llms made ,vhioh fitted through the tc.rm openings. (See 
air inlet a:m:l cofftrol to the right of in Ii'lJi}ll'e 1),., 'rhis co:a.sisted 
of a sleeve of 2 3/$ inch tu bin.,;; with a p:iec,.','i of 2-inoh pipa cut iil it. 
She of' tho slotted opening 1,my be changed. by turrling the sleeve, thus 
red•ieing: or :i.ncr0asin2r, the amou111t of' ni:r.. i'he e.dJustment is held by 
a S3t screw. In operatim1.11 the dust oollect;;o:r is 8et in place '<'ti th the 
operrin6 on tho under side. This modification, wher1 prope:rly ad,justed ~ 
enables dust removal with.out aeed loss. 

nTb.e orii;in&.l metal ohe.nnel from the mill to the fan hous:i.ng oi' 
the bagger was replaced by a piece of :flexible tiibing.. 'ihis may be ra ... 
moved alo1:l.g w-5.t.h thEl dust collector whon an unobstructed passage vii.th 
no ail" is desired as i,1 course g;rluding nr throshir1g.. 'l'he bagger wa.s 
replaced by 3 ... ,1nch vent p3.pe which was run to an outside dust bin. 

tt'l'he most important modification was made to the power syst;em. 
The mill is powered, as raeorr!ln(•n1ded by the 1M:i.nufa.oturer, by e.n electric 
motor of a 2 horsepower oa.paoity. :Lhe motor speed 1s 1,720 r.p.m. An 
e.djusts.bla p.Uley and ti.vo ·v belts we:re ass1::m1bled ·to transmit pm,v,er ·l;o 
the hammers as eh.own a:t 11 c1i in Pisure 1.. The 1?.djuats.ble pulley vtas 
mounted between arms which may be moved through several degriaos of Qrc 
by turni:11g a tl:weaded rod through a nut welded to the outside nrii. 
This rod was mounted so that it would pivot with the f.ll"IDS holding the 
adjustable pulley.. By moving, the adjustablf; pulley back or forth the 
mill may 'be set at any speed fr-om 640 to 3,880 r.p.m. A set screw# 
in fl*ont or the acljustmerrt wheel holds the setting desired.. Thia wlde 
irpeod range and adjuete.bili ty is essential whEm many typoa o.f seed and 
degrees of' processing; a:ro iuvolved .. 1• 

A needle, pointing to a graduated r .. p.m. scale, wns attached to 

or down. l'his scale '\'t'.;u; chocked for e.ceurucy and used in adjusting th.a 

mill speed :for eaeh lot .. 

Tlle Waring Blendor has been used by plant breeders tor hulling 

various types. of seed. .. · l'he solid processing cup,. ivhioh is e. normal 

'?he .Blendor, wl th the modified cup and drain., al3n(i; wl th thG pow .. 

ers·ca·t are illustrated in li'igure 2.. l?otu:· .zrpc:m.inss woro mo.d~ ir1 the 
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Fig. 2--Blendor, modified cup and drain, powerstat 

installed :for ease in handling of processed seed. The powerste.t control­

ed the voltage and thereby the processing speed. 

The m-0dified cup (Figure l) was adaptable to different abrasives 

and screens. A atar shaped agitator waa the driving force whioh whirl­

ed the seed within the processing chamber. The agitator was rubber 

tipped because experimentation revealed that steel blades injure the 

s ed. 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 

agitator. The various wind directions kept the aeed moving . and there­

fore, more abradin~ action was produced. 



9 

Fig. 3--~odified oup 
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Fig. 4--Processin chambers 
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The two types o:f prooessing chambers tor obtaining various grades 

are shown in f'igure 4. ¥?hen a high degree of processing was desired_ a 

scraen was placed in the bottom of the mip i:md €!. solid $£m.dpaper cone. 

minu.s the end, was inserted within the rim of th:e Eiereen; this f'on.11ed 

a pro.ceasing oh.amber with the seed outlet being; the bottom eereen. 

('.lhis chamber 1.ms used with 11.A/' and "B*' grades). J.i solid bottom with a. 

cone sh~ped screen :formed the prooet;Hlli:ng ohamb(;,lr for slightly processed 

grades. 1110 cone shaped acreE:,ns readily allowed :f'lor.ets to pass through,. 

but the floret~ v.rere polished somewhat by the agitator a11d the abrasive 

strips within the aereens. 

Hru:nmermill e.nd JUendor proeesdnp;s ·Nere similar in some respects. 

iloth machines were oapable of turning out dif.f'ere:nt grades.. A more even 

transition could be obtained with the grades from the milled. material; 

thi,s was due to n .great0r grinding effect which removed :more appendages 

than the blender, and eonsequently, the material could be separated 

int~ different grades easily. '.lhe dust collector on the hammerr11i1l 

helped to produce various grades with hammermillod material. 

1

• The hammennill vm.s ted at a full rate to hold dawn injury to the 

seed. Iv!ore cracking of the oe.ryopses is received when the mill chamber 

is but partly full while proeeslldng. 

A small., lal)ore.tory model., gre;vity te.ble iuid the South Dakota seed 

blow~n· v1ere used to give diffe.rent grades v.d. thin. ham;mermillad raateria.1. 

The l,foG!ll aspirator vm:s useo £'or differont amounts of eleaning on 

BlEmdor processed materia1 to vary the grades. 

(Blue Grame.) 

1 liamermill treatment ~s a.ccompl:i.shed by using a 1/16 inch, round., 

screen and a. mill speed .of 1500 r.p.m. The fluffy nature of the seeding 

material, along with its small size., demanded a hig;h speed and relatively 
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small acr.en for proper treatment. Screen size and speed were adjust-

ed to got a, many ryop eq as possible without i!:r1nding the seed! 

Grades of Blue Grana are il lu "·.e ted in i[,uN 5. Gr cle ft A" s obt ined 

by rurming proce s mnterlal o er th.o gravity table and thon through 

ig. 5--l.Irurur."'rmilled ·ad~ ... of Blue Grru::a 

the seed b!owar. A re florsts re still reae-nt in thi e,rade~ but 

most o:f the seod uni t.s were caryopsos. Gl"nde tt3tt was pr ct1red by sep-

ar ting the light oha:t't from seed units by usin.., the gravity tnbl. 

• teria.l that wns straight-r rn f'r 11 tho ham .. e ·mill uas da ·· .;natod as 

grade "c". 

Blend or- proocenint was l:18.de at a 40 volt speed. Grade IT II 

tained by usin~ a 1/25 inch 2 
in the 1:>i-ocessi e; ch ;_b r with screen 

I 
rur:t.her cleaning bei~ don by tha asriir tor. (7ha fur ;;r deg .re 

2A11 screen• in th Blendor cup had round perforations with the 
excoptiou of "c1t in Side-oats .. 

ob-
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shown in Figure 6.). Grade "A" posessed some inert matter. but it was 

Fig. 6••Blendor processed grades of Blue Grama 

in a fom that could be planted eaaily. Very few empty florets were 

present with the seed units in thia grade. A 1/16 inch screen was used 

for obtaining grade "B"1 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 or the holes in th 

modified cup. 

(Mixed Native Grasses) 

A apeed of' 1000 r.p.m. was used with the hammermill. An oblong 

soreen was used whose dimensions were 1/8 x 1/16 inches. A 57 mesh 

screen was used on every grade, including the check, to remove immense 

amounts of weedy grass seeds. A good many weed seeds remained in grade 

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

Fig. 7--HammeI*milled grades of' Mixed ?le.tive Grasses 



gravity table and seedblower; the seed were in a very usable state. 

Most of the seed units were caryopses. Grade "B" co~tained some 

15 

empty florets and a small amount of trashy materi al; it was obtained 

br cleaning milled material on the gravity table. Grade "c" was a 

direct product of the hammermill. 

The Blendor setting was .f.O volts. The 57 mesh screen was again 

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

. C D 
/ 

Fig. 8--Blendor processed grades of Uixed ative Grasses 

preliminary screeni ng was used tor all of the grades. Grade "A" was 

obtained by processing material through a l/16 inch soreen; the aspira­

tpr was used to clean the seed to nearly naked oaryopses. a 1/12 inoh 

screen was used for obtaining grade "B"; turther cleaning was aecompliah­

ea by using the aspirator. A 1/11 inoh screen was used to proces1 

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



(Side•oats GraDIS.) 

A 1/8 x l/16 inch, oblong, aereen was used in the hammermill. 

the mill was run at lSOO f ,•P•m• Grade "A" was. a fairly olean sample 

A B 

( 

Fig. 9••Htunmermilled grades ot Side-oats Grama 

Jr ce.ryopsea. and obtained by cleaning with the gravity table and 

16 

~ead blower. Grade "B" was made by running prooe-ase:d material over re gravHy te.ble • e.nd grade ,.C" was straight•run. hammermill matorial. 

the four grades are showa in Figure 9. 

Blendor speed ,ms adjusted to 47 volta. A 1/16 inch scr'6en was 

to process material f'or grade *•A" J which was cleaned by using 

e aspire.tor. Grade uB" was obtained by uei.ng a 1/12 ineh soreen 

nd cleaning 'With the aspirator. Grade 11 ctt was slightly p?'ocessedJ 



A 

D· 

Fig. 10-•Blendor processed grades of Side•oats 

~twas obtained by using a 1/4 x 1/14 inch, oblong, sorean. 

grades are indioated in Figure 10. 

Sampling 

?he four 

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) 

17 

A corrugated rubber trowel and matting were used to rub the sample 

1 re.des down to suoh a degree that all chaff could be removed with the 

eed blower. The oaryopses were then separated from the weed seeds 

nd inert matter. The weight of caryopses in each grade from a given 

19ize sample was determined. Sample sizes for each grade were then 

palculated so that each test aample contained the same weight of caryopses. 



e,,uld y:teld iJmll'l deterr,d.ned by tho eppet;.r>ance of procecsed subs~:;:plos 

end consequently eu';-1jcet to error of; j> •. u.lg.,nerrt. 

(F.lrltire &ample) 

C;,;lttin1; the ma.torlc.l i.n half crnd <lit.i:cl;l.rdinr, half o,f 1 't';; this procedure 

\~s continued u21til a s~all let of· nead waa left.. Tho sNell lot oi' 



Testin~, 
- . § 

Field plantings were made by usins; a V belt seeder. llows were 

'17nenty-f'ive feet long and one foot apart. Each grade was replicated 

four -times. Cultivation wns employed when :L10eded to keep weeds under 

control. Some of' the field plantiugs wore i1•rigated by a. sprin.kler 

irri~atio:n system. l'he irrigation was to insure or increase a seed-

ling population. !'he rows were staked at each end for ma.kini; the 

19 

counting more conveni0nt.. Depth of seedinf; was i'rOln l/4 to 1/2 inches. 

Two irrigation plantings and one dry land pl~i:r~ing were made ·il'rl th 

ea.ch kind of grass during the summer of 195S. 'l11ese plantings were 

used £or determining seed.in&; weights., 

Dry la1'ld plantlnjj;s were me.de with Side-oats and Blue Orama. from 

iiammermill and Blendor processed material• duri:ug the spring of 1954. 

'l'he "Estimation" method was used with tha harnmermilled gl"f:l,des to deter• 

mine seedin~ ?Jeights. 

Greenhouse plantings were me.de in be.uds two inches o.pv.rt. This 

plan was a n1inature f'ield layout. The grades wm:•e replicated tan times. 

The soil used in the flats was S'terilizad before th,e plantings were made. 

A greenhouse planting was rnade with each kind. of irass during the 

summer of' 1953,. This planting vms fro1-a hu,nmerrnill processed seed, and 

the 11:i:!eche.nioal Purity'' sampling; method mts used for determining, plant-

hammermi lled gra.aes .• 



Germination tests were carried on in a Manglesdorf' germine.tol". 

llhe samples of the grades were placed upon paper squares which were 
! 
~ranged at random upon bl9tters. ihe blotters vre:re arranged as re-

~lioations:. &ld the gl'ades ~re replicated ;{'our times. 

20 

Germination tests were UID.de of each grade from eaeh kind of grass, 
I 
I . 

~y the 
i 
; 

three .methods of determining testing s&mple weights .• 



'I'here appeared to be no difference in. seedling vigor bertw~en do­

gre0e o.f processing.. The highly processed ,re.des eruerg;,::id qui,cker, b,rt 

the t;\iffe.i-enea or all st.nren day old seedlings was hardly noticeable, 

li'ield results ( '.l'sbla: 1) indicate t;hat the eheck a:;rad(:) \tlll pro-

.:iln seedling .frequerwy. In the 1963 dry land plot, grade "l311 had a 
! 

slightly e,Teate:r number of' seedlings than ttDif; in separate eount analy ... 
i . 

! 
tignificra.nt; di££erenoo. The 1954 dry l~nd plot showed a. highly sign.i-
i 
f'ioant dif'i'Izrer1ce ,v:i. th unn having the most seedlings.. Combined analy-

sis of' ;;h.c::i fir$t eount of each fJf the 1953 f'ield plantings shov;ed s 

hig;hly sit~J:tificant difference bet°,'l"e{;)ll -t:ha gradt1s. 
I 

or tb.e three ge!"mina.tor e;icpsrimen"cs ( 'I'ab le l) , two showed "Dn 
I 

with the g!"eatest seedling f'requ0ncy while the other showed tt13tt v.i. th 

'periments. 

21 



'i'able l. --'I'c1tal 8e;.;.dlin1; Counts of Bbe Grww: from Vnri'ous Eh:perimente.1 r!k::thods --------, . ---~--~.------.,~~-~-"'-"'=--,~~~ .... - ..... ·~----~~,,~~""'--.,..,~ 
-~ . 1' wxpen ... ::I 
men!;; Ito • 

P1~oocsdns ~iampling 2/ _yru(~d.11~ }E.-2!!5~?~-· -w~v N 

~st,i~~ n~te .. ¥::.!.~;:r~:,::rt _,g!:';;:!.?~_10_,t_-_h_C?!.,. _____ c_,_o_u_nt - A T G D 
..,,. ., s-~~~=--·'-----,..,._ ___ , __ =--~-~-"'·'~.,_~1""'"-·--=-~-....--=·-==-,"'=· =--·-..,_,_ ____ --·--=~......,,_.,~--"'"~-'<"·-~--~~.,.~--~_,.,,..,,_'""---=-",,,.--"""' 

1 Summer, 1'953 l:..•rigaticm Eammotmill hieohanical 1"irst 167 . 222 179 251 
(ls·t Plot) Purity Second ---rs-·~ f49-·-202 -~,-;-*,, _ 

___._W""-~""--...-;.,.*°~ ---~--=, --- .• __ ._.,.........,..,0><s=cc.c-.l<-=~-<=~~- ---,-r,,,,--<:,;,;v~W-·---?.->!<A-_,,,__-_-,p,, __ ,.,..,,_~~>°"'~ _.,_,.,»=·=-··-

2 " 1r,5i l:rrigo.'tion Mechanical First 12B . 134 147 . . 3'11 ** 
--~-·--__j_2n_L,;~~1JLnmi~l;'E;~i.l). "" . L~I., ... ~~~~eoo;id-:_!_11,. __ -=:y~~-:J4~=-~ 

3 St1.,nmer, 195-3 tiry l,icmd Hammermill ;1:achanieal J?irst iSl 92 64 84 

-----~~-·-·-· -~,-,-----~----~E2!1'3! ~~eoond . ····~-~ ~L_ -rr~-:_~ 
4 ,2.pritlDJ....l.~§~ .U~Y. I::;;i\nd. ~!92:.!lM~.:;.~~:i,sLi?n Firs·b --· -~~- ··- . ~-3·---?~- 25~ ___ _;'_:' __ _ 
5 Sprir\[;, 1954 Gretn:ihouso Rmnm.zwmill ilstirnatim1. First '!15 1319 965 884 *ci< 

•.,,_..._.,...._.,;~~_, .. ., ..... ,c.., __ ..,,,._,....,_.-,...,_,_...,...,..,_~.~X0...->2".,,~+=-...,.~,c&---~-~-,-19;· ·-·"-~-,;-:l.>"·,-,.oZ<, ·--~:,,.·,- ;: • -~3w•.~c,- ,_-,~-~,,,--=-•~-, .... --~-,,--.-,~- .~...-~---·--,..A---""-"'-·-"-"'a~ ""X>,: .... ~ 

6 Sw11Z10r, 1953 Graenhous$ Hnm1,1ermil l Lll!)chanioal First 72 49 57 97 * 
· Purity S£;cona-· 1'/ w--ss --,~---,:03~··--*--~ _____ ;,_J,,__-~."""'°'--'-··~---·----"'·;::,,,,;.---~r--.,.._,.--_,_.,,;._N~r---~--'-~.,,_...,,._,,_;;,.,.~~-.._.,.,...,. ...... _..._. ________ _,,_.,,,""-~-~--~-~-.,....,.---=--· -·------~ 

7 Sprin;,.,, 1954 Graeuhousc illendo:r Bntire 
Sa.mole First 1095 1151 1005 1124 ~,,...,,__.._.----~--""·-----=~-~-=-.. ~--~-~-----_,..-:-·..-~-~-----..--·,--~"'----~ 

_...!l __ J?..r.ring.t.~L!<":rermip~~!:._2£:r~me:I!.:!l!.~~ 1,,~~i~n __ !:irs=~__j.9~-~t~-.-~~~.~- 356 ···- .,.:':~=· 
9 Sprl.ilG, 1954 Gerr,:d.natox· r:amm~;r.,:dll :\IechEtni cal 

-·-·-·-,-~---·• -~--~,-,s-,o~~---~~,,-M' :Pur,~~L.--.~-~- . 46!..,_,,~~-~-·-
10 Sp.rir,g, 1£l54 Ge:rmi1ud;or in.end or· \Z::ntire 

. Sample f:'ir::rb 176 27£ 388 4r17 ** ----,-%••¥=M-o,~•~,~~-~·•= =-·• ~---·--•••-•A-.>k-<«V.<.A<--•-•~---d<#_M_ e>• - 35@~'--~4557"-"']912 ~Asror~-~r >=.•~, 

----a:-rend total ~----·~~-·~ 
--.,,.--~- -~-,._4,....,,y---.,_.~--·----·,.,..---,.,~~-,v --,~--..,v,..,,,..,-~"' ""'°"-""*""'~ .,...,""'°""'"''"'"..- :a..=.-,,,.-A~~'"""""-''-·-V,.._.,., ·*"-7''"""''""'"" .._._._ .. -~........_.,,._ --,.. .... ,~--.,.~ .... =-------~,. ....... ~,.,-_,_ ... , __ --.. --.,,..---~=~·-·-.-·y~"-·»,,_"""-.,.,..,,,_,_, ________..,.* . .,,.."~-=•..,__,~.,,--==·=cv-"'~'-~'"-'-,,.,.,,,,,.."""<_<c-~-~ ,-,,,. __ ,...,. .. ,, ... ___ ,-, 

lLnabrs:lt, of lfaX'iflxi.oa fol,les e.ra ±'ormd in the ii:pr)endi:x liett~d bv u;x~0erimax:rc n\m:tbor • 
.J., , •• <- -,,I ,i,;, 

2.see1Uin.('.'. couuts wore mo.de i11 seven <lays ai'tt:n• plantine; wm. the seeo::td count was m€1,dc uft;;;r f';:>tu•tee:!.1 
days~ where only Ol'Yi count we.s hlt,de, the count h des:i.gnatad as first. 

**'.l:he 1rFn va.luo exceeds the ·v~1ue required for significance at the l;i level. 

*~me n value exceeds the ve.lue required for significanoe",f).t the 5:f/; le·,rel. 
'\\., 

~ 
N 



1.,,"0W1t in the seoond irrit;atior1 had si&nifiet.1.nt dii'fere.noefl~ l:rc1.t t'l!-1on 
i . 

• t was c:~mbiil.ed with the a-oc::>nd count no s1g11ii'ictitnce was shown. Of 
I 

i 

number of seedlintJJ while one showed u:zu. In. the tl:r; land planting ~f 
I 

~95:S di.ttera.nces were not s.igni±'ieant. 'Combi·ned 1953 .field plantinp 

~owiJd a highly s:ir;m.fi.o:ant difference bet.en the grades .. 

t. o.,rude 4 13u (Tablf> 2) wa. s the greatest in.· ee~liug freq.ueney_ in the 

snhouse,, Experiment four showed a highly aigaifie.at difference. 

xperi!'4Efllt8 .five -~ six ah.~ uo si~nifioont di.t'ferances. 

In the ge:rminator (liable a)., vade "Bn also t1;ave th9 moet seed-

1,i~s. Si&1ifioaut and highly si.gn:if:i.eant differences vi-ere found from 

i"'n.l lled material. 

Side ... oats Grema 
I -~-- ~ 

In tile tiel.d 'tel:lrts ( Table 3) $ grade tt·on had the ueatest number of 

seedling.&. Significant snd highly sigrd.fiesn:t differenees were sho.m 

trom th.e 001'.llbi-4 l.953 f.leld analyaia. 

Grse~hous-e raswlts ('i'ablG 3.) ehe'W'f)d high1y aig.tif'i~t di£tereuoes. 

ft'!orn the two experiment& conducted i'roti ha-mmemilled mated.al. No aig ... 

n;lfics:uce vroa sh.OW'll frora the Blend.or treated mnterial.. 

lll1.n1;1dt;or -~:,;:periments while grad$ np.,r• was next. ffow&Vllr. signiticanoe 

I . . .. 1s onl.y ab.own in one experioent . ., !n th.;, sie;nhifieant experim$1.l"t• w:hicl1 

•s from h1mUuemillei'! :mater-i~l ('.ls.ble S):, grade ••A0 h~ -tlw lsrgest 

~ber of' seedlinta• 
' 



table a ...... fotal Seedling "ounts of f!ixed Native Grasses from ·various Experimental M9thoda 
---------··-· ---· ·-'~...,...,....,- ~ P' - -:wrw wwww.,;o;, • . . . ,,,,__..,,,. . . -- . 

Expe1*1..J/ P:rooess_ ing S~mpli~ . . ·ai _ Se~d1.;.ngs in. Grade~. 
Devi oe Method Count=t . I . J i5 D ment No, Xestinii_pat~- Envlornment 

l Summer, 1963 Irrigation .lifmmemill :Meobaniea.l First. 14 136 240 _fa ** 
. (1st Plotl Pur1t1; Second" too···. . 140 1'21 i15 ** . '"' 

2 Summer,. l9S3 Irrigation Hammerinill Meohanical first 11a lBl aoo 12a * 
(2nd Plot) •r Puri;tz ii•oon.'.:t_ 14i 116 i'M Um 

3 Sur.nmer, 1053 Dry Land Hu:,.raerli'J.ll Mechanical First 22 26 18 20 
------·-"' . _ $-- •.• ·.. Puritl Second 24 ... ~3 24 84 ••· 

4 Summer, Hl$3 Greenhouse Hammermill Mechanical First S4 64 60 3l. ** 
Purity Seeond 41 -so · ,, is ** · · 
. - ~------------~-----_...~~~ 6 Spring, 1954 G!"eenhouse Hammermill Estimation First 137 164 147 121 ---~~....,.___. -~·-~-- .. .-.----

6 Spring, 1954 Greenhouse Blendor Entire 
Sam~le First lSO 254 194 237 

------·-------· .. ----. ~ •>• ~ 1 Spring_. 1954 Germinatot" Bamt1ermill Meohanica,l 
.. . . . . ,.. . Puri tl . 1'~,!ilt. 213 $73 264, 106 ** 

S . , • . Spring!...1954 G&i"min~tor liamme:rmill Eatinua.tion l'lrst 195 13l · 67 05 * 
9 Spring, 1954 Germino:tor ilendoi" lmtite 

. . . sam12l.e .&'tr,t . 180 ~ 264 194 __ 237 ___ _ 
1624 aozo 1869 1386 

· <Jrand totaie .~~- ........ - • - ::;,,mqit 

1A:nalysiei of 'ii'a,:,ianoe Tables are found in the Appendix listed by Experiment number. 

2seedli:ng eounts 'i"fflre made in seven aqa after plnnti.ng vm.i la the se~ond count ,,e.s m!lde gftex> fourt&en 
days; where only one count waa made, the count is desig!le.ted e.s first. 

**1'he "F1• value e,;oeeds the value required tor signifiollnoe at the 1% level. 

*'file 11F" V$.lue exceeds the value required for aigni:fioanoo a.t the 5% level. 
N 
lil!> 



_... ; .J!:a~l.!._~.!:"~al ~2?..d)d:~ .. -~;>ur~f !!_~~a ts. G~~~f}~.?~~~~~~:,~~!..~~~~1 ~~!~1~~~--·--·-

Experi- 1/ . . Pr?oosHJin~ E>$mpling . 2/ __ S}:Bdl~,~'~-!-~!ade1:1___.,_ 
men't m,. '11estlns Date Enviornment Dev-lee 1'1ethod Count-· A T G D ::. :: .. ::. =· ;:;:.:::::. :::.;;::_::;_:::;:_:~'*'.: ... ~· , _. ~·--- _.:· __ 001 4 =~~-=: __ 11 ... ~~-===,,._~~:.._-; _ a,~=~-:-~-,,~ ....... --~~-... ":-~"~-·-·-·"'."':'·-----~_.,-=-·-·----·---· 

l Summar, 1£163 I:rrig;ation Ham11,er,11il1 Mecl:umioal Firet . . l7B .. 230 .. . . 133 263 * 
----·-·-----<ill.f.!ot)_. , -· Furtt, Secona:~-:~::_~~i68 704·---..,. ..... *----· 

2 Surmmu•, 1953 Ii•rigat:lon . lfammermHl !ieoha.nioo.l First 255 242 . 230 . 430 *''' 
_ -----~---~n p~-~t>-~---~-·--- .rurit;r..~: 17~~. "_!!.~:--~~ 149 _*:;;: .. 

5 8-timmer, 1953 Dry Land 5'Io.mmerndl1 Eleehanice.l Fir1t 131 131 77 116 * 
__ . -- ---·~- . . . P~!L .seooncf ~~.~-ll~.~-- !_2~ _ _: Ds -== 

L_ __ sir~!!~.! .!~.5,!_E!¥_1!!,nL..__2!arffli1!~~~~5:.~-·P.sJ~'l li'irst _!L__.!~---··· 5S 121 __!.__._. 
5 Spring, 1954 Dry Land ::3lendor Eiitire 

Sampl~ First 25 30 95 lS4 ** 
6 •. ' su;;1er';-l~$Gree;~lhf)~;~·---:,~,i,]J;;;~i ii--~oi;;·nro;lFi~--· -. ~~-~-36--·7r--30 ___ _ 

. f"Ur:it:v seo'ond 7() -·~ 55' • 26 -~ aS---**=,=--
7 . six::1n~!::1a:;r-~·o:reoliho~:i7-unr;e1.;h'fi'' E5.;r~:::ci.6n~·y,fr'st ---1oa4·-·~"'.0'fif ___ aoo'·~-.. m~=~=------·~-=---------l,,..._"""' ... ,-~,.C:,,.c:.,-.. "' ..... _.........,~""°'~ ... -=k-~-,..,._~:., t, . .,. ~~.,.~-,,.,-.. ... ~--~~----~~--~--"""',,,.__,,.._. ___ ~-~-.,,,,~~-~"'-... -"'=> 

S Sprint~ l.954 tlreenhouse B:ntix-e 
(~smplir;; Ftrst 87f, 1047 1029 1028 

---------~e7~-.,,..,,_-~,tt ..,,,.. ...... ,. ==,,~~----~~--.,iit..s--" ·-... ~~----.,.-=· ·--.-.;o..,-sa'C,"\'-.,.4'T-«..:...;..'>.-iio!'-"'~-"=---,,~----,"-"-;,,,"'"'-._.,,,_"._'"'_. _ _....,,..~~,.,.~ 

.9 Spr:i.ng,. 1954 C4'erm1nator ]i:ammsrmi 1l !.facltanicd 
Purity 1'':ti-st . 425 390 420 Sll . * 

~·Spr~~:l9~ae"r~~;;-,_';iam;,e;;;i1_lj'~bit.l?!l J~~~·~· - -348, ··_=.418. -···-~_al ___ ~-~~=~"" -··· 
11 Spr:i.ng, 1954 Oarmi:nator '.Blendor Entire 

s~mpb l-'irst 276 301 293 294 
~=--_,_.,_ -~·~-"'"- -.,.~-.,--._-e; ·-'"'--""""----~ ----~--~,,,,..,,., ----.... ~-· . --~~.,,..,.~~-

4221 44,91 39$0 ,144 -
lP.neJ.ysh e,f Ve.ria.nca table.$ &r0 found in the Appe;ndix listed by l11;peiri.ment numbex•, 

,,,._,_ -

2seedling; eounts were 1119.de i:a seven dayi1 aft.er plQJ:l'l.ing while the second oi:11.n1t. wa.s mtu:l!lil after fot.u:•'t(;oin 
daytJ where only one eount was me.de, ·the cou·nt is desi.gm.rtied as fir at. 

**The urn value exceeds the value required for sit;nlfionnoe a.t the lj~ level. 

*Th.e 11 fl'1ey value e:x:oeeda the vaJ.ue required for eiQ,-ni:fioe.n~e at the ~, lettol. 
N 
(1'I 



XJ;, ltt s f~·rn.111a. 
--~-'-" 

material 

r-:txed IInt:ivo t~e.sses 
~'-':'~'/"." ..... -... .,..,.~_-.,.. _.._ ____ ~.,,.__.,., 

:l-a 

tb.i?· 

26 



j 
111Jeeha..l'lioel Pu:ri tyn 1 ' 4Estii,1ation1' 1 li.lld Entire SampleH, i!.Jore the 

sbmpling i:nethods US<$d to ple.oe the processed grades on an equal soed 

' 'lr'iro:nmen.t. lho 0rades ware replic;;d,od !'oar tinv.,is iu ·the field li/.nd .f!sOl""" 
I 
1. 

m.1nator while ten repliot\tions of each grade we:r~ mado in the gre®n-

2'7 



(l) 

) 

(4) 

(5) 

(6) 

I.1 

!t::fanley, r. o.. Chemical anJ 
grass seed to '.improve its 
L5Jn·a;.~y) " 1 \}sl:1. 

gresa eaed ln Okla. 
l 

.!:1 rcwd'.Lf'J.od 
J01..n·~ 45: 

ilfh~1'-n0r1:2ill for 
389-391. 1953 .. 

treatruerri; 
t;t;ermin,atiou ( '.fhesls"' 

-1,J ·• IJ. In:e1 UGl:l(}(j of 2~·1f)Dl1a:1,:i. ~-e.l ··hre:itTiz~~!.]t; 0£1 [~er;_;1i11~­

ti.-on ~1.d lon.€;t~Vi·t~y- of St?e-d of 7~rr·iout:) eras set1 ~ :C.j~lx;.oolt1, ~Jab~: 
s .• c .• S .. , 1-H-52 ~ 

L .. , fmd L,.. i,. '.11lleri... '8.f'fec·t.s of px<occssi11.g 011 
of seed o:f tall o:d;crass. Jcn~r. luner. 

( 7) ~: ohw0nd iman, J • L.. and tlbhe re .. 

( 

{10) 

(ll) 

to re1J(J.,,re- t:1\:Yr1s 

1940. 

265-271, 218-227. l 

grs.r~s0s i:n tll,9 eerrLrtll 
Joutl.;-;o 44; S!'fG-·3·U~:J ,_. 

n•ter, G. L. A of 
hsrri.dling; ttnd saedinc;. 
l.93S]:. 

v1ester11 .gt1lf rce::i;:,11 ~ 
18-22., 42~i3-<l;~ 

scedi 1)_f 1:1.ati"J"O 

northern r;r~ut plr.:ins.. ~ 

• 

grr ss Hnd seed ir1 
')eudbook :fo. 24; 13-15. 
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31. 

I 
'L'aiblo 4 .... •Analysis of 'laril:l.:aee oi' the lii;)edling; Cour1ts of Blue Gran-di 

I in tha field 
. r ~~~~.:- - . .:,.,:...'._.. :::;:,;r,:::::~:=«-::::::. ::. :::::.:: .. ====-=-=:-=-=·-=·===-=-- -~ 

E~per1ment l 

(li'irst Count) 

(Svoond Count 

3 

mxperi'l"iiOllt 4 
(f'irr/& Com1tJ 

. Source 

Total 
Grad~s 
Reps 
Bri~;J_r,: 

fot~l 
Gr@;des 
lteps 
E:rrt1lt 

Tt>tal 
Grades 
lleps 
Error 

Total 
G:rl3l.des 
Reps 
:Wt<ror 

Total 
Grades 
ftepa 
lt:rror 

'.ro·tal 
Grad~s 
Eepa 
!£::rr.:ir 

Tot~,l 
Grnd0g 
Reps 
:error 

**'.i.'he '*F1' value €i:<:;Ctiods tho 
1% level ... 

d.t.. s .. s • -----·---

15 
3 
3 

15 

s 
9 

4740.9,1 
7431'.·69 

12:37 .. 19 
2760.06 

3'133.94 
2093.19 
747.69 
893 •. 06 

14055.00 
10.'5'72 .. 60 

l'"lOS,.50 
l~J76.00 

2075.90 
7(:15.70 
483.40 
[321.80 

SOB.44 
171.69 

76.19 
260.56 

5.91.44 
un.19 
73.69 

515 .. 56 

14966.00 
9459 .. 50 
1408 .. 50 
,;093,.,00 

24'7.,.SQ 
412 .. 40 
306.61 

697.73** 
24,9.23 
99.21 

34571150** 
568.85 
219,.56 

255 .. 2:3 
162.(30 

91 .. 31 

57 .. Z3 
25.·tO 
28.95 

65.75 
26.23 
35.06 

3153.16"''* 
469.50 
45fi.33 

*~'I'h~ ffI,H v~lue axo€N3ds the value :requir,'jld for sig:nifioanee e:t the 
~}t lEi'Vel11 



I 

I 
ta~• 5.~~Analyulo 

F.xperimeut 6 . 

! 
I 

ETperi:i:m1mt 1 

l 

Ef'periment 8 
! 

I 

E:xperiment 9 

Experiment 10 

ot Ve.rie,uoe Qf tho Soedlint; (.;ounts of Blue 
in the Greenhouaa and Germina.tor .. 

Sourm:i d .. f'. s .. s .. ~--...,,._ __ 

,:otal SD. 103938.18 
G:1•'16.ea 'I' 

"'· 1!1124.48 
Reps 9 6896(, .. 53 
trror 27 1554~).l'l 

Total 39 lf.l0 .. 38 
Gl"$d$S 3 l~.60 
Reps s · 10Gs.sl,· 
lwro.r 27 308,.07 

'l'otal, $9 6_23.00 
Gradee 3 105.00 
R~ps 9 200.1a 
Al"i·o:· 27 211 .. 22· 

total 39 41569.38 
Grades i 1201 .. oa 
lle:ps 9 14,na.is 
Error a1 26134.17 

total 15 9190.t94 
Gl"'udas .. .;; 6518-.19 
Repe 3 1412 •. 19 
E1n'Ol" 9 lS60.i6 

'.cotal 16 16417.00 
Uraiea 3 1228B.60 
Ilep.s 3 1138 .. 50 
Brr or 9 2990.00 

iotsl 15 149:'51 .. 44 
G;rades $ 12900.69 
Reps 3 906.69 
Error 9 11ao .. oc 

Grmr.a 

n: .. s., 

6474.82M 
'.1062;;72 

575.90 

44.Gi* 
, llS.'14 

.,, ll.41 

35.00""* 
.· 22.98 

·1 .. c2 

402.S6 
1579.19. 

967.1'3 

2). 72 ., 13** 
4'10,.13 
2os.1s 

4096.ltl*" 
Z79..SO 
s~2.2a 

4200 •. 56>tPI< 

302.23 
125.6$ 



I 

l' I 

i 
~ble s .. --Analysis or Variance of Seedling 1.tounts o:f 1:Jixed Native 

Grasses in t.."'lo Field 

~ouree d.f. s .. s., 

total 15 53'10-.00 

rd.S. 

Exiperiment l 

(lfirst co.m.t} 
Qrade• 3 4490.00 1496.G'l*'l' 

. . 

Rpa:riment 2 

(llrat Count.) 

bperiment 3 

(first Count) 

, ( Second Count) 

Reps 
Error 

'iotal 
tJrades 
lteps · 
Error 

fotal 
G:radee 
Rep.a 
ll'l'll?" 

Total 
Grades 
B.eps 
Error 

total 
Grades 
l.eps 
Error 

?otal 
Grade. 
Raps 
ih''l"Ol" 

3 
t 

16 
3 
s 
9 

is 
i 
3 
9 

li 
$ 
I 
9 

15 
3 
3 
9 

15 
3 
3 
9 

441.00 147 .• 00 
43$ .. 00 48.'18 

3182.-00 
2284.50 '161.60:h 
297.00 99.00 
600.50 66.72 

1440 .• 44 
153.69 263..28 
a:u.ea lO'l.23 
i,s.oa 40.5G 

1196.44 
lZA.32 45.,44 
64.69 21 .. 56 

995.43 110 .. 60 

1%7 ... 44 
6.69 2~2.3 

14.69 24 .. 90. 
46.06 5.12 

151.94 
15.19 s.06 

102.,19 U .. 06 
84 .. su ~.94 

. *1'he ttF'' value $Xceeds. the VQ.lue l"equi:red tor oignifiosnea at the 
5',t level. 



i 
l 

~ble 7 .••Analysis of Variance of Seedling Gounts of Eixed Nntive 
I, · Grasses in the Greenhouse and Germinator 

I 

Eixper~ent 4 

(Fir&t Count) 

( Second Count) 

fpori-,t 6 

i 

Sour.ce 

!otal 
Grades 
:tteps 
Error 

Total 
Grades 
Reps 
Error 

Total 
Grades 
Rep$. 
Err Qr 

To,tal 
Grades 
Reps 
Error 

Tote.l 
Grades 
Reps 
Errol' 

Total 
Grades 
Reps 
:Error 

'.i'otal. 
Grades 
ltept,. 
Error 

Q •. f. 

39 $91.98 
3 197.11 
9 129.23 

21 65.44 

S9 497.38 
3 168.48 
9 · 89.63 

$1 249.27 

89 369.0.98 
3 197-.48 
9 2438 ... 74 

27 1164.76' 

39 2689.,38 
3 366-.46 
s 1110.63 

21 1206.27 

1,5 1:nas.44 
3 9303,.19 
s 196.$ .. 69 
9 l9S1.56 

15 4463~76 
3 2444.15 
3 366.&5 
9 · '1625j/75 

.i6 1451.7,5 
tJ 532.75 
3 144.25 
9 '130 .. 15 

65.1"1** 
14.36 

2.42. 

sa.ss*,:: 
9.96 
9.28 

32.49 
270 •. 97 
43,U, 

122.16 
124 .. 0f 

441168 

3101.06** 
654.$6 
220 .. 11 

814 .• 91** 
12:2.08 
185.64 

194: .. 26 
48.06 
81.19 

**The ttFu 1ralue e:.x:eeeds the value req:uit-ed f:or significance at the 
1,i level. 

*The 8 F" value exceeds the value required for significance at the 
5" 1 ... 1. 
I 



I ~ 

lle a • ..-1,,..1& of Variance of Seedling Count" of Side \late G1"ama 

I 
~t'Ulent l 

1 

: C Second Count} 
I , 
I 

I 

i 
~P~~:l!U~:t a 

(First Count} 

{Second COUllt) 

,periment 3 

(First Couat) 

(Second Count) 

in the field. 

i;.{ouroo 

Total 
llrades 
Reps 
Error 

Total 
Gra.@e 
Reps 

. ·. :rerr.or 

'.lo,tal 
Grades 
Reps 
J;rror 

Total 
Grades 
Reps 
Error 

Xotal 
Grades 
Reps 
!~rror 

Xots.l 
Grad ea 
Rapa 
El;•~Ol" 

'.i:otal 
G-ra.des 
Reps 
Error 

iota:l 
Grades 
Reps 
Error 

d.t. 

15 
3 
s 
9 

15 
3 
3 
9 

15 
3 
3 
9 

15 
3 
~-

9 

15 
3 
s 
$> 

15 
3 
Q 
9 

1.5 
3 
3 
9 

15 
s 
a 
9 

-1 **'ihe ~.;" value exeeeds th~ ~al~e required · for 
lj; l~v:el •. 

a ,n 
°"".•.:i .• 11 .. s. 

44.si.oo 
Z.459.50 819 ... 83* 
9oi.oo 300.$3 

1090.50 121.1a. 

4169.,00 
214:i;.so 913:.63. 

65:6.00 216-61 
761.50 84.Gl 

$366.55 
6681 .• 7f:-- 2227.251!1:l'(o 

606,.75 202.25 
1078.05 11~.ni 

l685.00 
l09S.2& 3~6.00•* 

826.~4 1-00.is 
260.31 28.92 

1453~94 
487.69 162.56•* 
593.-14 197.71 
173.11 4.l.46 

1639.00· 
596..-50 198 .. 83 
524,.00 174.61 
518 •. 50 57.61 

2.399,.75 
2.002 .• 25 697 .. 42.tt· 

11.g-5 30.,,43 
246.25 21 .•. .ss 

1353.7& 
488-.. 15 162.92* 
soo.zs l.06 .. 75 
164.76 40.53 

i 
I 
! •'l'bs "1" value axceads the value required f'or signifioance at ·-the 
~ level. 



I 

i 
i 
I 

l.1 .. 0.~. of Vm'hnGe of Seedling.Oounte.01' s1ae-,ts -
_.l _ _ • _ _ _ in tlie Gre\\lnhouse and Germip.~tor ~ -

I 
I 
I 

I 
I 

Experiment G 

1 (Second Count) 
I . 

i 
' 

i 

Elxperiment 7 
I - -
i 

L-nt8 
I 

lxperimet\t 10 
I ., ~- .. - .. . .,_. -· -·· 

Total 
GradecS 
Rops 
Errlll' 

:total 
Grad.es 
Reps 
Erro.r-

!fotnl 
Grades 
Re·ps 
liJrror 

Total 
Grades 
Reps 
Error 

Total 
Grades 
:Reps 
Error 

'lotnl 
Grades 
Rons 
• ;... C 

&11'QJr 

fatal 
Grad/)$ 
R0pa 
irror 

39 
3 
9 

27 

39 
:, . 

9· 
2f 

&9 
& 
9 

27 

59 
3 
9 

21 

15 
5 
a 
9 

lS 
z 
3 
9 

a 
3 
3 
9 

681~60 
16.20 

482 ... 10 
184,.;30 

630.14 
2.06.24 
192 .. 49 
212.01 

l2l17.60 
2533 .. 00 
5973~10 
4666 .. 60 

.'51119.78 
1840~28 
aoo;{.53-

21275.9'7 

-4363.75 
207S.25 

887.2S 
1597.25 

5041.44 
1140.69 

269.19 
1631 .. 51 

4891.00 
. 109 .. 50 
1276.60 
a.511.00 

5 .. 06 
ss.s1 

6 .. 83 · 

68.15** 
21.39 
a.59 

846.00 
44-1,.,45 
112.ss 

613 .. 42 
·8S9.,2S 
YS'f.,'99 

69:$ ... 08* 
295.75 
u:m.as 

aao.21 
a-a ... 13 

181..,28 

$6 .. 5-0 
42.5.50 
iso ... 11 

, **1'h• "r0 value exceeds the value required for si~if'ie~uce a.t the 
~ le-v-el.. . . . 
I 
! :t,:ha ur:-n value exceeds tbe value required fQI' siguifiea.nctr1 at thG i le,""1• 

I 

I 
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Appendix B 

Co bined Count Analysis 



Table lO.-Jtna.ly$i@ of Varianee of C'O'.nblnod Seedlitit; Coou'J:;s of· blue 
Grana 

Tot.al Zl 11100.00 
Count a l 1~25.1Z 1225.12** 
Gr:fl.1lei'l 3. 2541.75 847.25* 
Ol"~UQS X COlfi'.ft. s ZfH3,,,lS 98.3'1 
nepa iJ lS74.25 6Z4,.'15 
i;;.r:rnr 21 5163.15 274:.46 

Total 31 200$9.22 
CoJ.ints l 3938.,S2 3fiSG .. S2** 

Grade.& l 8030.f\4 2.zi 79.,ul l(.,~ 

G;r:.\.de~ X C.)tti,t 3 Z099 .. 2-6 10$3#12** 
R<e,?$ ,3 lii12 .• l0 64'1«3.G 
Brt.::)r 21 iooo .. ~o l4{h,.26 

Total 31 1136.00 
Cot1n:ts l 36.12 36.12 
Grndes 3 S6S.25 121.42* 
Grades X: (hunt 3 s.u5 1.21 
Repe 

.., 150 .. 50 so .. 11 ,J 

R:eror 21 .530 .. 50 21.64 

Total 1e 2:)49 .. 55 
Counts l 1;s.11 16..11 
Grwfos 3 236 .. 0S '18.,,fi5** 
Ox"&des X Count i 3~6$ 1.21 
lilipS 9 981.05 109.,00 
Enor 6~ 813.6$ 12.92 

*<.Cha '\Ii''1 valuGJ. ex•Joo<lo tho valuo l'()fPclil"ed for a1&nif'ioanc.-e at the 
l:% le1n;; l. 

*-!he O F'tt vahie -ex:c~eds 'th~ vnlue 1"0t;tu.i:r-sd for .signifiQtU10e at ttbo 

5% level. 



~periment l 

I 
r 

kperiment 2· 

i 
I 

alperimen:b I 

· ~perimeu.t 4 · 

I 

SOt!l'ee 

Total 
C.ounta 
Grades 
Grades 
lepe 
Error 

Total 
Counts 
Grades 
Grades 
Reps 
Error 

Total 
Counta 
Grade• 
th"ades: 
Reps 
Error 

'fatal 
Counts 
GJ'fu:l•s 
Gre.d';IS 
Reps 
E:rror 

u.r. 
31 

1. 
3 

,c.Count 3 
3 

2.1 

31 
l 
s 

X Count s 
3 

21 

Sl 
l 
3 

lC Count 3 
3 

21 

79 
l 
3 

X Count 3 
9 

63 

39 

$.S. M. .•. s. 

8680.00 
1aa.oo 12a.oo 

4516.76 1506.2'5** 
2165.75 121.12 
657.00 219.00 

1210.50 51.64 

2742 .. 00 
105.12 .106.12 
~3.00 171.67 
367.0l 119«00 
292.16· 97.5a· 

1454 •. 12 69.:24 

. 191.98 
12 .. 50 .12.so 
18.38 ,.is 
a.so 1.1e 

110.sa· 56.81 
Sc.,97 4.14 

943.80 
54.44 54.440 

239.:SO 79.Yo** 
116.49 SS.83.** 
2os, •. os 23.23 
324.62 5.15 

-..-----------------------------~-----~~--~------~~ ....... --------
. **The 11 F1t value exceeds tha value required for sie;nifioenc~ at the 

lo1a level. 
I 



i 
I 

I 
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l '.t'able 12.--Analysis of 1/arianoe of' Combined Seedling; Counts ot Side--oets 
I, Orama 

I 
----~--~----__,;_~~-~ 

Sour ca d.t. s .. s. M.s. 
i&tpe.riment l 
I 
I 

i10tal 11 9122 .. 00 
Counts l 512.0Q 612.00** Grades s . 5176.50 1729.50** Grades x Counts 3 22 .. so 1.50 Reps 3 1530.50 ·510.16 Error 21 1878.50 89.,45 

i 

I 

I 

Total · 31 14692 .. 88-
Caunu l 4103.38 4703.SS•• 
Graiies 3 6576.63 · 2192 .. 2llfl* Grades x Count 3 1203.37' 401.12~,., 
lleps 3 88'7 .13 98 .. -61' 
El"ror 21 1322.37 62.-91· 

$xpe:fimen.t 3 
I 

I 
I 

Friment 6 

I 

Total 31 3174.,22 
Counte l 81 .. 28 :01.2.s 
Grades 3 1013.09 337.69'1111< Grades x Counts 3 n .. 10 23.10 
Reps 3 1099.-09 36Et.36 Error 21 909 .. 66 43.Sl ,, 

fot&l 79 1425.99 
Counts l 113.05 113.05 
Grades 3 117.64 $9.21** 
Grades X Counts 3 103 .. 80 34.60* 
Reps 9 528.26 a.94 

: **-The "F" value exceeds the value required for .sig;nifioanoe at the 
1~ level. . 
I 
: *The "F11 value exceeds the value required for significance at the 

5% level. 
! . 
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11~.hle 13 ... ,.. ... Analysis o~ V&i:ri~ua~ of' GomM.t1ed l''iel~ 1'1.an'Gin~s of 11tue 
G~a.. l·,tl.x-ad l\1$.tJ. ve Grasatm, and S1de,,.oa:ts lirrr:Ame..!I 

-----~-~....... .~,:.---==~·"'-'""~~~~---~~-.."'-~-= ... , .• ,....,,= 

', 

i 

Blue Gramsi, Total 47 
Plantings 2 
Grades a 
Grades x Pl~utincs S 

,Reps 3 
Error 33 

ltdxed Ji:Jati va Grasses 
'lotal 47 
Flan tings 2 
Grades 3 
flrades x Pl a:i:rtl 17.f:JS: 6 
Reps 3 
Error S3 

fota.1 47 
Plantings 2 
Grad,eHJ 3 
Grades x P1£tnti:ngs 6 
Reps 3 
Error SS 

Y Tti.e first oounts of each kind were combined,. 

2925B.67 
9954.29 
5544.67 
5743.21 
1207.50 
6809.00 

190;~9.20 
12101.32 

2564.20 
2686.113 

98.70 
l.588.80 

29608 .. 6"/ 
1540(1.23 

5876 .. 83 
3'752.11 
1401.50 
31'73.00 

4977.14** 
1G48.22** 

951.20 
402:.so 
206.33 

0oso.oo** 
864.?S *'* 
447.t{9*i~ 
32.90 
48,.15 

7700.ll** 
1958 .. 94** 

625.35** 
467.16 

96.30 

**The 11 :F'11 value exceeds the value required for significance at the 
1% level. 
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Table 14.•-Testbig Weights (in grams) f'ro111 Ditf'erent Srunpling Method-a 
ot All :Kinds of Gra&i:Je$ in the F'ield, Greenhouse, and Germ.1:natol" • 

.......... --......... """'""'"'"''""'...,. ..... ,..,. .... ..,. .... ._. ................. ~ ........ .,,,, ......... ..., ....... ,.._._.............,.., .... .,......,..,,_,..., ............. ..,.._..,...."'""~ .......... .,.. ................. ..,...-.,.. ................ -~.,... .............................. ~~"""'~..,. ......... ..,. .................. ~ ... 
t'/ieeh.anieal Entire 

Purity Estimation Sarnple -A.,. a . c. o 1,. I c D A.a.c,.11.. , 
Field 

.Blue Grama .1a1 .• S60 ;.448 .. ,aa 1.000 s.100 ~1..050 6 .• 000 a •. ooo 

Side-oate Grama .145 .ase .384 .• 720 ..-600 1.890 1,720 2,460 2,.500 

~ed Wative Grasses .,2S9 -.860 2,077 l,221 1.000 1,.990 5.110 e.120 .4.000 

GreenhQuse 

Blue Groama .011 .032 .041 ,091 ,150 ,566 ,608 .eoo ,900 

Si.de-o.ats Gre.ma. .013 .021 .• 034 .. 066 ,150 ,.416 ,517 .731 .737 

!~ad lfativo Grnsssa ..,026 •. 07$ ... 192 .111 -.150 .298 •'116 .918 .918 

Germinator 

Blue Grama .lS'f .• 350 .• 448 .. saa .. 100 .110 .• 405 .eoo ... 600 

Sidf)•Gats' Grama +145 .292 .384 ,. '720 ,100 .211 .345 .491 .49.l 

Flixea Native Grass.es .289 .,aso 2-.077 1.227 .500 .599 .917 1.012 1 .• 000 

t 
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. I . . 
fable 15.-Purity of' the P?"oc.essed O·rades of Blue Grama, lli.xed Na.tive 
! . Grasses, and Side-oats Grame 

ltind 
Pereent of 

·Grade l?ure Seedl -
Blue Grama A 26 .• 00 

i 13.10 

C 10.90 

.0 s.GO 

' 

Wixed N~tiw,a A 35.08 

B 12.23 

C .s •. s1 

D l0.25 

$ide-oa.te A 55.00 

B 23.10 

C 19 .. 13 

D n ... 3o 

Humbel* of' seed­
;f!r gr1aom 

576 

308 

241 

110 

373 

127 

88 

74'/ 

279 

150 

11:echa:uical methods were used to determine purity:. 
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