
EFFECTS OF fiEIG.H'!'S CLIPPING MID UTBOOEN 

F'ERTILIZATI • ON FORA YIELD A:% CHE!l!CAL CO!!POSITION OF 

BERYODA GP.ASS I CYtlODON DACTYLON; (L.) PERS. !ND BUF'Fl,LO GRASS , 

BUCHLOr: DACTYLOIDES , ( NUTT.) JOEL 



J'£jES PAGE SfE])IfENS JR. ,, 

Submitted to t~ Department °'r Agro.noiq 

Oklahaaa Agricultural &1':i'Ci i"ehanteal College 

In Partial FuJ.tillmnt. of the ~~qpi:rem.ents 

for t.he. Degree et 

P.AS.'fER OF SCIE!iCI 

1949 

11 



iU. 



. . ..... -· 

. ., . ·- . 
.. . ..... " .. * .•• •· • 

•· ... .. .. . ... •- . ,. ••••••• 

Cliwia.tie Conditions. . . ... .. ·• •- ... . .. .. .. .. .. . .. . . 
.. •· . . " .. •. tr' .. • • 

Yields of Forage .. • ... . • • • • 

Chemical Composition of the Forage .. • ...... • •· . 
,. •.. . ·• . 

Bufi'alo grass . . ... • ·- . ••• .. . .. -· . . 
• • • . .. .. ·• •· 'II. 'W • • " •· .. • 

.. " .... .. . .. 
• • • • .. .. . .. • .. . . • • 

Page 
l 

3 

10 

10 

10 

12 

15 

15 

16 

17 

lS 

20 

iv 



Table 

l. 

2. 

k.'-.. 

!Jeteorololrical date for the p.ariod, Jf'inuary, 194$ 
to December, 1948. Stilh1a t®r, Oklahon:ia .. • .. • • • 

The average chEtd.cal composi ti.on of ben~t."de erass 
as aff'$eted. by nit:roge,n fertilizat:lon ~u1d clipping 
at StUlw~ter, Oklahoc,a, 1948. • .. .. • • • • .. • • • 

The av~ra.ge chemical composition of buff,Jlo g~ase 
as affected by nit:roe;en fertilizatlon a.nd clipping 
at Stilhiat(llr, Oklr.,,boca, 194J3 ................ . 

Chemical eon1.position. ,of bermuda gr,1ss l!'JS affected 
by ni t,rogf:',n fertilization and various he,ig.hts .end 
dates of clipping at Stillwater, Okltahorrta., 1948 .. " • 

;. CheriJieal co1ripo.sit..ion of buftalo. i;riuss ,1.s aft~cte,d 
by nitrogen f '6:rtilizn tion and vari.ous clipping 
heights and dates of clipping t:1t $tilh.!ttter, 
Ok:1~.ht1IT1i.,- l-tf l:18 ,'!; .• •. • • ,.. • ·•· • •- .• •. ~- • •. • • ... • 

V 

ll 

13 



vi 

A CKNOWLEDGETumNT 

The writer wi.shes to express his sincere appreeiaticn 

to his advisors,. Dr. M. D. Jones and Dr. H.F. Murphy, :for 

their advice and constructive criticism in the writing of 

this paper, and Mr. W. C. Elder, for his time and ~ff'ort 

spent in outlining and supervising the necessary field work; 

also Mr. L. W. lieed, for his aid in the cht;,.mical analyses 

conducted in the soil's laboratory. 



INTRODUCTION 

More experimental data aro needed concerning th6 beneficial effects 

of nitrogen f'<artilization upon the seasonal variation in chemical compo-

sition, yield., and stend of ber.muda grass and buffalo grass, before any 

definite conclm3ions c,;,n be dravm o:r fertilizer roco1r,mendations cen be 

made. Knowledge of the effects of various clipping heights upon these 

grasses should be of great benefit to all persons interested in turf 

management .• 

Farmers and stockn1cn are interested in the variations in chemical 

co,uposi tion of t.heoe grasses in ord6-r to derive maximum benefit from the 

forage, both green and cured, in the feeding of thGir livestock. Turfmen 

and all lawn grmwsrs are interestsd in the influence of nitrogen f ertili-

zation upon stand end appearance of the turf. They are also intt,rested 

in the increased ci.mount c~ · l. caused by the addition of nit:x·ogan. 

( ' ! ·, 
Elting and others ,?); ..... ,c;tpt,0 that t,he dry matter of grasses increased 

from about in the spring to app:roximatGly 705l in tho fall. The protein 

content variod inversely with the dry .matt.or. 'Ihey further state that up-

on nitrogen fertilization an increase in yield resulted which n.:,cessitated 

an increased a.mount of clipping. Ni trog,s,n f0rtilization not only increased 

the yield, but impb.rted a (.lark green color to the forage. 

It v:78.s reporte.d by Sprague and F:vual (19) that a light green turf was 

undesirable. The general appsarancs of the turf was greatly imp:toved by a 

deep green color. 

t1 Figures in ;,::1arcntpesie refer to ntiterature Cited11 , p. 18. 
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In March~ 19'48, a three y~r experiment was designed to stw:ty the 

effects of nitrogen fertilizatio.n and vax·ious clipping heights upon the 

appearance, yield, and chemical coF..position of bermudfl. grass,. g.ynodon 

dact.v:loq.,. (L.) Pers .. and buffalo grass., Buchloe dact,vloides, (Nutt.} 

Engelm. These a.re Ok.le.ho.ma.ts two most iroportant. pasture and turf grasses. 



llarrison (11} reports that- nitrogen iflrtilid,t:ion increased the vege

tat.ive growth 0:£ grass t;hereby widening the ratio bet.wee.n roots and ate.ms., 

Thia ff4't'til.uatio,n increased ste.z gro1;th, but. net root develo~nt,.. Root. 

devQlo~nt:. wa• nt.arded by low clipping. It nas tnWld b:, Willard and 

PJ.es {22) t.bat permanence and root. growth. ot a lawn was greatly incre.ased 

it a larg-e amount of euperphospbate (20 to 25 pounds per 11000 square teet) 

was well mixed wit.h the top three to fe>lU" inches of sou. This should be 

foll$1® l'lith 15 to 2'J poanda of ~12-4 fert.ilizer. "they also stat& that 

5 to lO pooods of '"'-12-1.. ferlilizer per· 1 1.000 square feet should ~ applied 

in Se~er and S to 10 pounds ot J.,0-,.6-4 the tollo\~ing spring. The lavia 

should oot. be mowed closer tha.n L.-5 1nehe.s. 

Ooll eOw:"$eS .must be kept in an activ~lg growing st.ate throughout the 

entire growing season if the,- a.re to 1Nit.bstaoo t.he close mowing and exces

sive wear, according: to Morgan et al. (15). Renee, fertili$ers should be 

applied 1a frequent. smsll applications... The grass should be mowed t.o a 

height ct 1.5 inches -with the clip.pings left on the groWld. Bell and 

Defrance (1) found that a lo-6-4- fertilizer was the ;7J.O.st. sat.lsfaet.ory tor 

turf. Twenty per oent. nitrogen gave excellent color, vigor, and density, 

but the tur! became too sp.ong for ptit.ting., F0rtilize-r w,,;ttb S'fo nitrogen 

gave the finest. textured grass, but it was illseeptible to elove.r and weed. 

infestation. Medium amount.a of phosphorus aided the be:netioial effects 

of the nit.roge.n, but large amoimts ot it encour-aged weed infest.a t1on and 

retarded :root dewlopment.. It in reported by' Carroll (3) th~t s-ras$ 

treat.ea with 5 P')undo ot Amm.onium Sul:tat.e per l,000 square feet 1::as less 

:resi:stant to dr:out.h:, eonditions and ext.r11;1me.s oi hait and cold t:hr·:m was 



Very oomprehifflsive ree.OJ'MWndat.lons fo,r t,urf fertilization are pre-· 

$ettted by Sprague (la). Bo:tb the type of fertilizer snd t.he rat.es Gr 

spplieat.ion are presented as determined by soil fert.Uit,y am time ot 

application. Fo.r best results he re~nds that. o.o.e-third ot t.hiib aitr:t>-

gen in such f'ertUizer'$ he supplied fro~ alawl,y avail.able orpnic forms 

such as tankage,·eastor pomace, soybean .meal, or something sim.U.ar, Two 

iraport.ant precautions should be. ot>serftd 1.n applying fertilizer to turf: 

(l) f:.be tert.iluer must. be evenly d1$tributed to produce nnifo:rm results 

,and (2) the fertilizer shculd be spread Ollly when the gras:$ leaves are 

compl~ely drr to avoid burmng the toliaga. 

In hw Jerse7, Sprague and mwal (19) found that. the height. at. which 

turf should be mowed depended upln two factt:)irat name.ly, the ase to be 

made or the t.urr, and the ability ot Ute !f'&Ss to ~!that.and elose mowing. 

For lawns and golf !airway-s U:-e grass should not be mowed eloser than 

t..hree,...t'otU"tbs o! an in.eh and mowed twice YlOf:kly. .In ctd:.lining maint.e-

should be mnv.ied one-half to t,flree .. fou:rths .t:Jf an inch high to .allow the 

hall to et.and elea,r ot t.he uncut. grass {20 J. 

Ne-ell arui Kelm (16) state that itt: Nebraska, a relatively high per

centage of protein may- be .maintained 1n buffalo graa by frequent m~ing.,. 

Buffalo grass m.ow(i!Q one inch high ten times over a .season bad an aver.age 

crud.e protein con.tent of ll. 7ft. but when cut on.l,v 4 t.imes the ,crude pro

tein, cont.ent as 9.3i. Clipping ineN?.ased the prot.ein content 2.14.. The 

ehemcal composition of buff'alo gra$s Ms not grest.ly af'tected by rMaon

able clipping. From f!..ay 61 t.o S&ptember 15, the crude protein content. 

decreaaed from lJ.::,% to a.Mt and the eal¢ium and phosphorwa eontents 



decreased slightly. This drop in constituent.a •s appart!!ntly dae to 

matU!"ity, not ellpping OJ). 

~len and Williams (14) itt Oklahoma, report that. t.he $mposit.ion 

of buffalo graaa ttas largely determined by matarity. Rainfall influenced 

the ehai~al eomp0$ition only through its -etteet. ttpan mtorit:,. The 

ra.pid: drop .in moi.at.ure, protein, and pbespheru eo-nt.ent of buffalo grass 

thff~hont the seruion was due to appMacbing :mat.lU"ity. 

:Dam.el$ (4) report.a that. in Oklahoma, buffalo grass l!JS5: very high in 

calcium, pho:spharu.$, and nitrogen "nhen compared with other grasses,, bu't. 

in comparison with legom.es, this grass ~as very loo in mineral coo.te,d;.,. 

\Then grotm on fertile soil there was e tendency f.or the grase to be higher 

in ealciwai and phosphorus. tlitrogen and phosphorus o.ont.ent:. was. h~hest. 

in 'flay. and deere~s.ed toward the end -of thti grcm!ng aeason.. On an average. 

the c~le1-wn coat.ant. increased from May to Jun.e, and the..'l decreas.fid slowly 

t.Gward Aaguet,. 

During periods of low rainfall t.he dry at.t.er of lb,ermuda gras.s in,-. 

oreased with the lok1er green yields. 'the percent o.f p1>0t.ein was highest 

itt tl'Ml .april:lg and d~creased tow,u"d £all and at.urity· with the more fre

quetit.ly clipped grass containing the higher percentage of protein (7). 

haps and Fudge (9) found that berm:ada l;N\$:S had a higher protein eo.n-. 

tont than aoy ()t.her r.r:incipal spe.eie.s of grass i.n east~r.n Tel(a.s., 2e~muda 

grass was also lcmw in crude fiber than most. 

In Oklahoma, bermuda ,gr.ass cut overy week throt11j},.out t.he grom.ng 

sea~ bad a t.bree-;rear average p,rctein eont.ent of lli .• lt;;! and ash ei:>£1;te..'lt 

of 7.,731,, aceorditig to Francis and JSaird (10).,, 

Brown am Hollowell (2} report that. little reaponse was obtained trom 

the. fertll..ua:t.iM of bermuda grass. Small gnus in phosphorus content 
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resulted from phosphate fert.llizat.lon and$ alight !oorea~ in calcium 

trom. liming. The increaae in prot.ein due to nitrogen !ertlli11a·t.ic,n was 

ttS'e.&ll.y gone uithin one month. The Ufl! o.f nitrogen tertll.b:er regar4less 

ot carrier~ :resulted in a slightly great.er phosphor'U.$ ciu1;tenb, but ap,,

preciebly reduced the calcium eon.tent o! t..he grass. 

GNlalP should be tertilh~d ~1th nitrogen tbro1:1ghou.t.. the gro,d.ng 

se1:u100. The plan of tertU.1:aatiM 1'iill t»t greatly lncrease forage 

yiel.dQ• but awmoor app11atlens ot nitrogen aid in matnt-oining unif'ormi-· 

t.7 (17). · lU.trogm recover,. in the toliap v,.as !rwreued on an average 

of 21$'. do:e to nitrogen fertllisat!on. 

truo if and ot'h~a (21) report Uat the application of nitrogen as 

•rl.;r in ·the sprini as was possible made it. poo:$ihle to ~ze the pasture 

from a we:ek t.o 10 days longer. Tl1e pastunge waJJ more palat.able and 

richer in protid..n. Ammonium ~fitrata should be applied at t.be nt.e ot 

125 t..o 175 pounds per aere. 'fbe protein con.t.ent of gra,s&es mowed tre

quentl:, ms found by Enlow and Coleman (8) to average ~uoh higher than 

11hen the gra.:s.ee.s wer~ fflQWed only at. the ood oi' tbe grmdog .seas.gm. The 

protein eotstent of a gr.ass in. a grased-e~1diU.on was raised and maintained 

at a somewhat hi,1her level t.ban ordinaq by frequent light applie.ations of 

nitrogen tert.iliser.. Rainfall rather than a,ailable nitrogen was t.he 

limiting f t,1;ct',.or in forage pr.oduct.ion as the rat.to bet.ween total nitrogen 

c:,onte.nt ~ pounl',ls ot tornse produc-0d was flexible. 

Daniels and .Harper (5) report. that. 1n Oklahoma the study of a single 

plant to.od ~lf:l'lt6'1.'lt in the soil will not. give: an accurate estimate of the 

8im.Ount of that element whioh will be found in thft; plant. The ef!ect; ot 

soil moisture condit.ions during the growing season was a ver7 important 

factor 1n increasing or retarding the intak~ of calcium at!d phosph.ortm 



from the, soil. Dur.i.11g peri,ods of high rainfall the C;?leiu.~ eontent of 

pla!lta: dearea~oo l.tfld the r,hosphor~ cont,ant :tner·e.ased (6)~ 

It was reported ir.a Horticulture (12) thEtt the btu1t lime to renovate 

the larsn Qt' turf was spring. "rhe lai,n or turf should be rolled to re

p&ck any pl.anti shoved up during the .t'reezing and thawing proee~s~$. ~,a 

the tu.r! ~hot,s signs of inc:rea~:sed aotJ.vtty it should be, lre::,te-d \rH,b ~ 

C:O.!n}'.',lete .fe1·tilizer., high in nitrogen., A eoi'r-'.biuat.1on of organ:: c i'erti-

sstisfa.~tor·y if applied at the r.nte of' 5 to 1D pounds per l,000 s<111ai"e 

feat., or higher it the Boil 1we.$ poor. 



To determine t.he influeneo of nitrogen fa-rt:.Uization and too efteets 

of •arious heights of el.tpping upon bersud,ia grass ~nd buffalo grass,. .row

:rates of nitrogen, o, 50, 100,. and 150 pounds per aero, were applied in 

all combinations ~ith Mn-ee heights of clipping, 5/8 inch, l in.eh, and 2 

inches, 1.tS1ng two replications. 

!he bermuda graea plote were located on the Okbhr.w-...1a Agricult,ur@ 

Experiment Station Agr.:,nom, Fann - aeries 3400. 'l\,ent.y-:tour plots, 9 by 

16 feet '.i'liere laid of't \'>1th no alleys bet.ween plot...<:J or repl..teat:tons. The 

dead foliage WB$ burned on ?larch 161 19.48. The varions rat.es of nitrogen, 

in t..'le form of Ammonium r-:J'itrat.a., werQ applied M.arcb 24, l9,4S. 

The buffalo grass plots -were located three miles east of Stillwater, 

Oklahoma, on t.he eollege:-lE!tised Thoms farm.. T-wenty-.four 8 L"Y 25 feet 

plott11 were la.id ocff with no ~lleys bet.seen plots,. 'fhe.re wats, boll'lave:r., 

an alley be~ween the replicat.iom111. fthe various rates of ilt;ililOnium j!!trate 

1&ere. applied April S, l9liS, ju;st pri.or to a heavy ra:in . ., 

The plots were clipped uit .. h a pow~red lawn mower as often as yields 

were obtainable at the respective hoieht.s. The lawn mo1ijer was ec;uipped 

lilith a basket to cateh the clippi.tlg::s. from each plot. After each ,clipping 

.a composite 500-gram saaple of· the green fQ,!"ti,'f.e ~s taken from eaeh plot 

and dried to determine the moiotur® r,;1rcenti!fGC of the forage.. 'l'he oven 

dried samples were combintid aeo.ording to treco,~t and da~ cf· clipping 

and t~ere used as a basis for eond!lcting th~ chemical anal,ys-es .• 
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The chemical analyses were eonductsd in the soils laboratory at 

Oklahoma A. and 11.. College. Deter.mi.nations were made for the percentages 

of ash, nitrogen, protein, calcium, and phosphorus. The methods used in 

these tests were outlined by Dr. H.J. Harpsr.~ 

f2:. Mimeographed manual for use in the Soils Laboratory, Oklaho.c.ia: A. 
and M. College, P• 43-45, 51-52, 54, 65-66. 1948. 
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Cli::-imtie Condi.ti.or, 

10 

Th-e elimatle conditions a.t Stillwatert· ilklahorna,, are characteraed 

by ~rate .rair-.tall (.35 inc~s annually), which t.s somewhat erratic in 

dist.rJ"bution,. and u.s1Jallr by moder.ate winter~ witl'1 oeeasioncl severe 

freel!l'es. Th11!l' .met.erorological data !01· the period ,fanusary·, l9itB, t.o 

tlecem.be:r, 19M~, are present.en in Table l. fhe r3iflfall was slightly 

above normal during Ftibrwary and li~rch... April and &Zay ·were eharaeter-

izad by Q slightly droutby period.,. witb Ju.ne, Jnly, and lmgusl.1 bsvi.ng 

an excessive amount of r::d.i1fal1., The temperatw:'e throughout the moo:ths 

of Jar~acy, P'ebruary, ana fiareh, was from two to f'i ve dl!lgrees below 

normal f.or trsat period W'ith an excess.ive ~ow1t of snow and a 1ninus five 

degre.es on Itill'U"·Ch 12., The temperz.1ture !er ti'le sum..'14or RIO!,ths ,vas approximate

ly no.nual u:ith the first ldllinJE frost occurring on October 18. 

the buffalo grass., 

the last of Jun\\t', after I~hic:h tl,ore Wt'tre no eolor dif.ferenees in the treat

ed plots and cheek plot,$ of either ber;.,1urla gr~ss or buffalo !:Tt"iisa .. 

turf 



Teble 1 • ..., ... l~et.eo.rologieal dat.a for th~ period Jamiary, 194.8 to r,ecember1 l9hS. Still'Wlater, Okbhoma. 

~nth 

January 

Februar.r 

Maroh 

April 

Ma:, 

June 

July 

'!'empor~turc p .... ecitl'lt.G,t.,ion - Inches 
, ~ , ! ..,*,. . r ~ - . - , 

Rain.tall Snowfall No. of Days 
FIK. p,; 1'!11£" .4¥- . =' A;z::..'!;> 

; 
• 11) .• 
~ . " +> ..r: .i;z 0 +) ao ~ O!.UOQ;l "1 

,, •""' "" .~ . ., h• ... ~ "' .- '. ·= ~ ~ , ..,, -w,t ,._ ~ .µ__,_, W a..: M ~ M ll!!i!r.>J ....,. 

1.. ll> .l r-4 M ,;.!I l"'t ; 0 H'3 r.,(' 
~ ttl' ~ -;::.. «>_ IP__ ~ o, $1? t~ ~ . .» m_ e> ;;;, :::-{ _c ~.1 
~ 0.0- ""' -+l Wi ~ .i,., ,,...O: ~~ .+) ...:, +) r-i U"\ H ii.i ~-~ •f"l ffl O .Tl () ¢>£.. t.i~ ti O ~ 0~ N'-t ..., 
~ Pr.. ~ ,;::i r.:.i Ci t...i 00... t,A p 8 Cl •CJ •Cl r-10 

':l"l 6 1 "::l ... ,. . . --~·,., 
'J7.6 -2.2 

45.3 -4., 
66.tl, 6.9 

69 

76 

81 

90 

68.l 0.2 92 

77.3 0.4 100 

79.9 -L.5 96 

8 

17 

20 

6 

22 

:3 

1") ,r.; 

-s 
3.3 

u 
,1 
62 

2a o.45 -o.6a 
9 

12 

l 'Q.'1 .. ....;..., 
4.1; 

0.56 

1.96 

1 2.61 -1.2 

.40 

.oo 
1.36 

2,.2 

l 

; 

l 

25 

7 2.6; -2.12 1.1 10 

2 1.a4 3.,7; 1.a; 2:, 
:u , .. a3 2.1s 1.15 a 

4.5 

10.0 

l.4.S 

0 

0 

0 

0 

') ... 

10 

8 

5 

-
9 4 

14 6 

13 6 

-
... 

l 

4. 

2 

Augl~St 78;7 -2.6 100 

19 

28 

21 !m 

1+7 

5 3.55 0.32 o.s5 s 0 l/4- ll 
! I 

I 
September 74;3 O.,SO 99 7 

October 61.0 -0,.$ 90 lb. 

Noven'lbcr 48.0 -1.2 82 l 

:w 

2.2 

7t 0.61 .. 2.91 o~6 24 

1g 0.41 -2.75 0.16 21 

29 2.t,.&1 0 .. 25 1 .. 70 28 

0 

0 

T 19 

2 l 

4 

4 2 l I .~ 
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the ground was rough atd uneven., the J."G,el set to clip at. five-ei;ghtbs inch 

dug int.o the sod lEtaving bare patches in tbo tnrf. lot only do barq 

patchea detract· !rem the appearance of t.he turf I bu.t they interfere with 

t..he pla,y of t.he ball on gol.r course fairwa:ys and greens. 

Yields ot 1WS£l' 

The appl1o~t1.on of ~niwn nit.rnte increased the ,yields of bermuda 

grasa ( 13ble 2} and butfQlo grass { T:.ible :)). iith the. exception of the 

bermu.da gras~ plots clipped at 5/8 inch, t.he yield.$ increased pr(>portlon

afallf m.th the wnowit er nitrogen added,. Of th~ low elipped plots., tno.se 

treated wit,b 100 pound3 of rdtrog:e.n produced the gNli~t.eet. yield, 2~067 

pounds per acre, while the ylt?ld of th(!} plots .t'ertili-zf!Jd m.t.h 50 pounds 

of nitrogen tell below that. of the cheek plots. 115'7 and 11564 poand.s, 

respectively. 

Considering all rat..es of f.artilization combined.,. the amount.a of 

tor.age pr()dttced by the bermuda gm.ea plots decreased ~1th the incretuuid 

clipping heights. The plots clipped at 5/S ineh produced the greatest 

yield, 1,000 p®.Oda per acre,, follm,;ed by 11451 and lJ.295 P,:)Unds produced 

by t.he plot.s clipped at 1 and 2 :inehe.e. respectively. tfowever,. du¢ to 

an e:messi•to .amount. of weeds in the low-clipped .plots, the forage pro

duced was of poor appli!arance and quality unt.il tho clipping on July 21, 

Which contained :ernl:, a trace ef ~eeds,. 

Euftalo gt"S$0 yields al~ deereEi~ with the increased elipping 

heights. The plot.a clipped at 5/S ine!1, l ioob, and 2 inches ~odueed 

649-, 454,. and 221 pounds per iH.1r4;), respectively. 'fhe yields at all clip

ping heights increased wit.h the inereas&d amounte of nitro~n applied. 

The last 3 elippi.ngs of t..hs hit.h clipped., bigtt.J.y fert.ilized buffalo. grass 

plots were exceedingly 11eedy. The- predom:inating weeds were the wild. 



Table 2. The atrerage ehe.tdcal eo.m:position of b.emu.da gr.ass as 
aff,ected by .nitrogen fwt.tlizaUon and clipping at 
f'::t:Ulwato1~,. Okl.ahoJJ:a. 1948 .• 

·ntro~en Tr~~~wnt 
lbs. A 

0 
50 

100 
150 
i\ver~ge 

0 
50 

100 
150 
Avenge 

0 
;o 

100 
1;0 
£\ver3ge 

Green r-:t. Percent.age 
·bs. A Ash ri. Pt-ot.. Ca. 

t.ow elippad !ive-eighths inch 
1,56'4. · a.40 2.:39 14.,9:, 0.47 
1,,:n 1.ss 2.1+2 1s.1:; 0.48 
2,067 s.0-s 2.23 13.96 
2,032 8.4!+ 2.36 14. 71 

0.45 
0.46 

1.800 s.19 2.:35 lk.69 
, 'l:{.....l.i,,m ""1i•'l""=Ai (""'fl""· ~:..-. ..,h). ;~ . .c~u-~i!,,i. v- J::-·t-'1~ v. ... ~ --,4,t...£.~...J •. 

0·.46 

1,098 &.OJ 2.28 l4,..2,S 
lt3()9 a.:,., 2.21~ 14c.02 
1~655 8.54 2 .. JS; 14.92 

o.ZJ> 
0.46 
O.lt9 

1,742 S.tik 2.44 14.65 0.47 
1,451 8.J4 2.34 14 .. 60 

High clipped (two inches} 
0.47 

992 1.11 2.09 12 .. ~a O .. li5 
1,11+0 s.o, 1.98 12.36 0 .. .46 
1,422 s.u 2.1s lJ.65 0 .• 47 
1,1.s2 s.21 2.2; 14.04 0.,48 
1,295 8 .• 0J 2.13 lJ.Jl 0.47 

a: .. 19 2 .. 27 0.47 
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p •· 

0 .. 20 
0.19 
0.20 
0 .. 20 
0 .. 19 

0.-lB 
0.19 
0.19 
(l.19 
0.19 

0.20 
0.20 
0 ... 20 
0.21 
0.20 

0.20 



"!.'able .J. The average chemical com,;Josition of buf:!alo gras~ ~s 
af.focted by nitrogen ferlilization .i:rnd e11pping at 
Stillwater, C'klidiot'.'l,'l.. 19li,;:i; .. 

f'!i.t:rogen 'l'rea trnent 
lb$,. A 

0 

lCiO 
150 
Avert,\~ 

0 
50 

100 
150 
Average 

0 
50 

100 
150 
Ave~ge 

Green t}t. Percentage 
lbs. A 1\sh rl.. ?rot .. 

Lo,;1 clipped fbrc-eighfh~··rn;h) 
429 6 .. 69 1.79 11.22 (l,.li-3 
;66 6.86 1 .• :96 12.2s o.4e 
748 7.18 ;?.08 13.01 0.4$ 
S52 6.f~.g 2 .. 24 ll.+ .. OC) 0.42 
61.,9 6.90 2.02 12.63 0.45 

Mediu.'tt elipped (on.1.:1 inch) 
zn 6.so 1.9; 12.19 
425 6 .. 54 L •. B7 11 .. so 
llf2 6 .. ;6 2.01 12.56 
622 6 • .le,l~ 2.30 14.39 
l+5ti- 6.54 2.0;1 12. 70 

High clipJ1tid { two inch~ls) 
119 7.09 1 .. 93 12.01 

0 • .50 
O.A5 
o.;4 
0.51 
0,.,50 

2ll~ 6 •. 81 2.0,S 13.0l O .. it9 
2l+O 6,ti.,J:1 2.01 12. 5$ o. 57 
311 6.70 1.78 ll.91 0.58 
221 6.77 1.95 12 .. 19 0.57 

2 .. 00 12.5-0 o.s1 

O .. ltt 
0.15 
0 .. 14 
0 .. 13 
0 .. 14 

0 .. 1; 
0 .. 14 
0 .. 14 
0.14 
O .. l!i. 

0 .. 15 
0,.14 
0,.13 
o .. ii~ 
0 .. 11., 



l.S 

Pase lams. 

Due to adaptation and growt.h habit.., t,~. bem.uda grass produced over 

, time.s as muoh !OJ/'age tus the buffalo grass. 

Ch.teal Compoaitioa of t.he Forage 

&tr.uda mss--It will be noted 1n fable 2 that.., in general, the 

protein aoat.ent ot bermuda grass -waa slightly inereased by tbe addition 

of nitN>gen. The b$r/Wda gr.ass clipped at 'J/S inch did not follow this 

trend in that the protein content of the cheek plGt, 14.9:,i, was exceed-

ed o:nly by- ti~ 1·:s.~ of the plots .. fe~tilieed wi.th :50 pounds ot nitrogen._ 

This cliserepaaey is p.robably due to the excessive Sl'l'l.Ount of weede found 

in the plots unt.il the latter part of J~y.. Th~ great.est variation in 

protein content., u.,~1 to 15.135', wtlta folffld in t.hEt:se ffl'::6:dy plots, how

ever, the ave.rage protein eontent. of the l~lipped plots, 14.,69%, 

exceeded t.he .aven.ge protein contents• 14.601 and 1J •. 31j, ot the u~ss6$ 

clipped at l iaeb and 2 inehee respe~tively,. Combining all trea.t.ments 

the h~ grass bad an avera go: r..rotein content. of 14.20% .• 

Apparently• the ash content was not attectod by too varioue ,clipping 

heights.. Tbe~ was variation d® t.o nitrogen :fertilhat.ic.n, but. no 

clefinite treoo was e:stablisbed with U1$ possible exooption o·f' the gr•.s.s 

eli;wped at. 2 inches.. In this treatment there wa.s a definite itlcrease in 

ash cont.ent with the inenase.d :amor.mts ot nitro·gen f'ertU!ut.ioo.. !he 

average ash content. 0£ all treatment..1J •as s·.19j. 

·Tne calcium and phosphorus cootents •ere not great..J.y a:ffeeted by 

clipping or nitrogen fert.ilization.. The ealciwa eon.tent. N•!ned wUhin. 

t.he r~ o'L ().,47 ! O .. O~ throughout the growing seaso:n. There was & 

range of e.1,i to 0.21% in tb:e phosphorW1· content wi.t:h the· .wsan being 



0.20%. As could be expected., slight ntiptive eo-rrelat.ion occtU!"ed be-
. ' 

Buffalo.grass-The proteih content of.butt:alo grase w-as appreciably 

increased b:r the addition of ni.trogenous rert.1luer (table :,). 'rhe g'l"aS8 

oU.p;ped at. 2 inches and fertilised ~1th 150 pounds ot nitrogen did not 

show this increase due, very likely, to tho hot that the last. three 

elippi."1gs coat.aia~ a high pereen.tage of weedy grcmth which lowered the 

nitrogen content. Combining .fertilizer treatment., the gx-a1s elip~d at 

2 inehea contained a meh loqr prot$1n content1' 12.lW', than either the 

low-elipped or mdiom-elipped gt!a.ss, 12.63$ and l2.7tf$, respe.et:.ively. 

The variations due to n!t.rogan fe:rt.llizat.ion were approximat.sl:, the same 

in all clipping heights with no one height exhibitingi?xcessive uol;Ulta 

of variation. , 

Oiffe.rent clipping he!ghta seemed to have very little effect upon 

t.he ash content of buffalo grass. The grass sbowed rather l!ide variations 

1n ash eoatent. between the different rates of n1t.rogen, but no eorrelaU.t.m 

•• exbibited .• 

·l'hfl ealeimrt content ns ext!"emely v.a.:t•able. r,ang1ng from 0.1 .. z fu> 

o.~. Tm appUeat.iot1 of nitrogen did not appa.N1fltly affect t.he ;per

centage. Little differences 1¥ere found int.he phosJhorus cont.en.ts of ill 

treatments. ·The t:ontent. "Was- round to be in the range of 0.13$ to O.l~. 

The tJVet"ege Gf all treatments l'U,Ui. 0.14% • 

.A.s based upon these deteminatio.ns" the bermuda grass eonta!ood a 

higher nu.tr1ant eontent than buffalo grass., The complete ehemieal 

analyses of these grasses are presented in the appendix (tables 4 and S). 
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' 4. '?'he ad:ditio11 of rd.trogc;i;:i inerea$ed: the ylelds and, with 

.height, .•. 
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Table 4,.. Chemical composition of bermu.dn grass as atteeted b;r nitro-ge!l 
fertilisation an.d va:rious heights and date:a of clipping at 
Stillwater, Oklahoma,. 19.kS • 

N. 
Treatment. 

lbs,LA 

0 

100 

150 

. Date 
Clipped 

5-12 
6-2 
6-17 
6-2S 
7-13 
7-21 
7-31 
S-1.3 
S-21 
9-3 

S-12 
6,..2 
~17 
,6-28 
7-1:3 
7 ... 21 
1-:u 
$-1:3 
8-21 
9-J 

5-12 
6-2 
6--17 
6-28 
7""'.1.3 
7-2.l 
7-.31 
9-13 
8-21 
9-3 

5-12 
6-2 
6-17 
6-28 
7 ... 13. 
7-21 
1-:11 
S-13 
8-21 
9-J 

Oreen Yield 1'ercent.ace 
lbs./1.\ Moittt. !sh ~. Prot,. Ca .. 

2,269 
2,793 
1,543 
l,J71 
l,7:39 
1,271 
l,.316 
1,210 
1,119 

998 

2,1:;,; 
3,554 
1,~o 
l,3Jt6 
1,467 
1#301 
1.,.089 
1,071+ 

877 
696 

4.,659 
4,728 
1,t,..$2 
1,561 
1,996 
1,649 
1,22;: 
1,361 
1,119 

892 

J,010 
5/J7:4 
2,C>57 
l,528 
2,072 
1,:271 
1,150 
l,2'71. 
1,134 

862 

Low .ctlf.lpod (tive~ei.ghths ___ InchT 
69.60 6.70 "j.rf/ 19.13 0.76 
71 •. 90 s. 90 2.6.a 16. 75 o. ;o 
11.20 s.10 1.6~ 10.so o.so 
6~.-50 e.20 2.2_; 14.06 o.:;6 
61.20 a.so 2.ss 16.12 0.40 
71.50 a,.,90 2~51 l!i.69 0 .• 42 
11.00 9.00 1.r, 11.06 0.55 
10.50 a.4; 2.1~ 15.13 o.u 
70.70 10 .. 90 2.,77 17.31 o.u 
67.60 9.40 2,.,16 13.50 0.43 

76.60 6.75 
761!130 5~00 
72.10 7.90 
69.90 9.00 
69 .. ;o 8.21. 
11.:,0 a • .40 
69.70 1.so 
72.bo ~.10 
70.90 11.00 
r:rr. 'JO 9. 60 

2 .. 98 
2.83 
l,.97 
2.55 
2.l>.5 
2.34 
2 .. 04-
2 .. 23 
:2 .. 66 
2 .• 17 

:2. 5.5 
2.:;3 
l.90 
2.:,e 
2.53 
2.41+ 
1.6; 
2.20 
2,60 
l.76 

18.62 
17.68 
12.Jl 
15.94 
15 • .31 
14.63 
12.75 
13 .. 94 
16.62 
13.56 

1;.93 
14.56 
11.aa 
11..sa 
1s.s1 
15.25 
10.Jl 
1:,.75 
16.2, 
11.00 

0.71 
0.54 
o.~7 
o.:;s 
o.46 
o.35 
0.54 o.u 
0.40 
·0.42 

0 •. 62 
0 ""it ., ..... 
0.49 
o .. 3,S 
0.4,.') 
0 • .35 
o.s2 
0.40 
0.34 
0 •. 40 

0.09 
0 .. 20 
0.20 
0.19 
0.22 
0.23 
0.2, 
0.17 
0.20 
0.2) 

o.os 
0.19 
0.19 
o.1e 
0.21 
0.23 
0.22 
0.16 
{l .. 19 
0 •. 22 

0.12 
0.19 
0.20 
0 .. 21 
0.21 
0 .. 20 
0, .. 23 
0.18 
0.19 
0.24 

o.s, 0.10 
0.56 0,.21 
o.ss 0.20 
o.36 0 .. 20 
0.41 0.23 
0.40 0 .. 23 
0.54 0.22 
o .. Js 0.17 
0.39 0 .. 11 
o,;J7 0.22 
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t" Date Green Yi~ld Percentage .~ 

Treatment Clipped: lbs./A I~ist .. Ash C ;. !>rot. .. Ca .. :r. 
~- -· lbs .. .tA 

' (1 inch) :Mediuz:-;, clipped 
0 5-12 :?12 6;.02 7.03 3.09, 19,/31 0.72 o.os 

6-2 1,700 6a .. 90 Sh~OO 2.:,3 14.56 0 .. 60 0 .. 20 
6 ... 1,7 1,346 71 .O() 7.00 1.,6;i; .10 .. 5() o .. t., 0 .. 20 ' .,, 
6-2{l 1,119 69 .. i.f) 7 .. 90 2.20 13 .. 75 0 .. 36 0.17 
7-l~ l,.51:3 68.20 6ir9:2 2.,68 16 .. 75 O,,.Jl+ 0 .. 20 
7-21 l,361 10.30 s.:;o 2.56 16 .. 00 0.35 0.21 
7 ... .31 953 69.10 1.10 1.66 10 .. J.B o.i.s 0.21 
S-13 l,2li0 7L,:JO 8 .. 10 2.24 14 .. 00 0 ... 46 0.16 
s-21 802 69.70 9 <;JO 2 .. 70 16 .. .8$ 0.40 0.20 ... ,. -

9-"' .,I ?26 6"' 2"'' t• ,V 9 .. 0$ 1.00 10.,'.}t'.? O .. lil 0.21 

5-1~ 1+54 67 .. ,40 '7 .. /J;; 2.:;9 14.93 0.67 o.os 
6-2 J,1:,7 75.40 9 .. 00 2 .. 1.,4 1;.25 0 .. 37 0.17 
6-17 1,528 72 ... 20 7.30 1.:76 11.GO 0 .. 42 0.21 
6-28 1,331 69 .. 20 7 .. 90 2.2s 14 .. 25 o.:,6 0.17 
7-13 l ;,.,4 ,,o., 68 .. 00 7.70 2.37 14.81 0.39 0.20 
7-'21 l,119 11.10 8.30 2.47 15.44 o.;,7 0.24 
7-31 94',3 69.60 7.,.,8(:) 1.65 10.31 0.52 0.22 
Ei--13 1,195 12.00 7.90 2.30 14.Jfl 0.39 0.11 
e-21 983 10.00 9,.,90 :2.53 15 .. !l. O.l+'.;3, 0.22 
9-.3 756 67.JO s.10 2 .. 25 14 .. 06 O,,,l+O 0.2,~ 

100 5-12 l,,2:!J6 67..so 1.50 2 .. 55 1;,.93 o. o.cn 
6-2 A,,5.38 76,;;o 10.20 2 .. f:il 16 .. 31 O.,}J 0.21 
6-17 l Q06 71+.50 7.,90 l .. 92 12 .• G'O 0 .. 54 0 .. 20 :J, •'' 

6-.28 l~li37 10.10 8.40 2 .. ;, 15.9li 0.40 0.17 
7--13 1,.169 65.M) 7 .. '90 2.h5 l.5.31 O.hl 0 .. 21 
7:_21 l.,422 70.10 8 .. 10 2.73 l7.tJ6 O.li:3 0.23 
7-Jl 1,059 69.;o a .. 50 1.s4 11.;o 0.54 0.23 
g..,., :3 ,}_;, ·.,..,&,,. ' 1,301 71 .. :30 ;9:,,.4,0 2 .. 4.~1 15.;o o.,t,6 o .. 1s 
8-21 968 69.90 9· .. 60 2.,.(-l'l 16 ... 69 0.40 0 .. 21 
9-3 9:33 6s .. oo 9.90 2.08 13.00 0 .. 44 0 .. 2, 

150 .5-12 1 ,51:3 66,..tlO ?. 2.59 16 .• 10 o.66 0.06 
6-2 l 00'~ 74.lC 9.,.60 2.1,3 1;.19 o •. M> 0.21 ~, )6 

6-17 2,0142 73.60 7.6o 2.0; 12.e1 0.52 0.21 
~:ia l,,JOO 6"-l 60 s.10 2.45 15.31 0.40 0.17 .,, •.. ' 

1-1:3 l,815 67.80 1· ,cto 2.5t?: 16 .. 12 0.40 0.,22 .. :, 
7-21 l,437 70.J;O a.6o 2.68 16.75 .. 0.!+3 0 .. 22 
7-.31 1,240 69 ,,.,, B.J*'O 1 .. ~o 11.25 o.,:, ,Q,..22 ... "*-..1A1 

a-13 1,11,,22 71.00 a-.oo 2.tr6 15.:38 0.44 0.17 
~-21 l,lJ/4, 69.90 9.30 2 .. 77 17/31 0 .. 38 0.21 ~, 1,013 66.50 ,.20 l.6; 10.31, 0.4S o •. i:; 



~J Date Green Yield Percentage 
Treatm~nt. Cllp;IEid lbs./A 'lt!oist Ash ti. Pret.. Clli .. P .. 

1ti$.Lt1; 
Hicth clipped (2 inches5 

0 ~2 l.,180 73.7tl 8.60 2.73 1,3.Jl 0,.73 0,.19 
6-17 tll+1 6..S.90 6.60 1.49 "'' :;-· 0 .. 43 o .. 1e 'I• J,. 

6-28 f~l92 69. 50 7.30 2 .. 18 1~ 6"' .· J• ,) O,.)S 0.16 
7-1;. 1,,16 6"l 61", 7.20 2.6,.3 16 .. 41~ 0 .. 42 0 .. 20 t•· V 

7-21 l,)76 b"'' 90 1 .. ~o 2,. 14.25 0.40 0.22 'I• " 

7-31 l,029 6;tj 6f:! 7 .• 60 1.11'5 9 .. 06 0.52 0 .. 22 ,,.,.,, 
t!-1.3 711 73 .. 10 1.10 2.2.5 H..-06 ·O .. l};i 0 •. 17 
ll-21 90$ 6t'> f)fl "'~-- ...,, . .,-, 

9.00 2.,!;6 15 .. ;lS 0,.)8 0.20 
9-3 666 66-.-~20 a .. 20 1.6? 10 .. 41 .. o.,, 0 .. 20 

50 6-2 l,8:.15 73.)0 ll.60 <') J<t1 l' "'7 0.79 0 '.?"' L• ;;) · st1;.,o · ·--' 6-17 l,.?iOl 70 .. 90 6.70 J .. 25 ?.SO 0.4li 0 .. 19 
6-28 91g3 62.10 B.Ot) 2.:31 li:.i,..!~4 (J.37 O .. lB 
7-13 1,331 66.oo ? .. 30 2 .. 1.2 13.25 0.:39 0.22 
?•21 1 '?!CJ 69.30 7.90 2 .. )5 ll,i..69 O .. liO 0.22 J.A!, . 

7-31 11'' ~ t/7 .. 90 7.90 1.27 7.94 o. 53 0.20 ' o.,, 
g~:13 £~ti 72.90 8,,ltO 2.1s lJ.63 0,.45 0.1, 
$..21 7i"37 {:/1 on 

¥ •- ""'"' 
9.,. 50 2.28 14 .. 25 0 3':'! . ·,-,,.,;- 0.17 

9-) 6 I ".'.lo , . 66,.00 .s.oc l.66 l0.:31! O,.l.2 0.22 

l0-0 6-2 3176 10.20 9.40 2.63, 16.1.,4 0,.79 0.22 , 
6-17 1,392 70 .. 60 6. l .. 11.56 0.50 0.1:9 
b-2"' 1 041.i. 6;;.20 a.10 2.,1,;.9 15.56 0.40 0.1~ ,.?) -.,._ .. ., -__ ... 

7-13 1,709 67.60 1 .. 60 ,.., ~,3 lJ .. 9l~ 0.39 0.20 .e"'"" . 
7-21 1,.331 70.00 s.oo 2.11 13.19 0 .. 42 0 .. 22 
7-Jl l,.21tD 6"" Fi!) n .. 10 1.37 a. 51~, 0 .. 5) 0.21 t .,l:'h, 

e ... 13 1,210 7-;; t,0 7 .. ") •':)"J 14.56 0.41 0.17 _·t.i,i1'\,;- ;;., .. .;.,,i 

f::!-21 Bl(/ 68 "'0 ". ,l •.·· 9.20 2 .. ;o 1; .. 63 OA+.l O.l9 
9-($ 13!:.1 67.10 a .. oo 2.14 13.;3g o.:sa 0 .• 23 

150 6--2 3,252 12.36. 9.1+0 2.4; 15.19 o.s1 0.20 
6-17 l,h20 71.40 1.00 2.oa l.3.00 o •. ,6 0.:21 
6 ..... 2s l,322 l:ll.20 8.60 2.5J 15 .. JU. 0.1.0 0.15 
7-13 l 7r~5 ,,,.!.80 7.50 2.54 15_.!j'.'j 0.3,5 0.20 , -~ 
7-21 1,543 70.00 8,.30 2.56 16.00 0.42 0 .. 22. 
7.,1 1,os9 6s.oo s .. 30 1.72 10.75 0 .. 56 0 .. 32 
e-13 l,256 72.60 '7.50 2.16 1.:,.50 0.44 0.15 
t~2.l 998 68.60 a .• 10 2.liJ) J Ir "'5 O.,J8 0.19 ·w,'<1L' 

,~:, 832: 6;.oo 8.60 1.76 11.00 0.42 0 .. 2.3 



Treatment 
lbs .. J., 

50 

100 

150 

Ch®t'!ienl compo:rd.tion of bu:Ualo grrms 
fertili~ra:tion snd varioum clipping 

i'l_s af'feet.ed nit.ro&:en 

at Stillwater., Okl~h;,,,,n>,,1;. l94fl. 

nste 
Clipped 

5--21 
6-15 
6-30 
7-15 
,7 .... 22 

5-.21 
6-15 
6-.30 
7-15 
7-22 
8-2 
1~17 
8-25 

7-15 
7-22 
;g ... 2 
S-17 

5-21 
6-15 
6-30 
7-15 
7-22 
8-2 
,3 ... 17 
3•25 

6.32 
');:}'~ 
~.1,,,.l.,.1 

4:6 
218 
915 
327 
JJ~-rJ: 
272 

531~ 
534 

l,002 
305 
414 
261 

1,l~10 
599 
91.{l 
65:3 

l,3il) 
ll)O 
$71 
446 

Low clipped 
61+ .. 20 
57 .. 90 
53.;o 
61+ .. 10 
.5t:l.S0-
57.60 
62 .. 6o 
5li,,.60 

66.70 
59.70 
56 ... 70 
62 .. 70 
61.40 
)S .. 70 
66.40 
58 .. 70 

53.40 
60 .• 30 
6l; .•. 20 
6lt., .. t10 
5t! .. JO 
65.80 
5-il.-!+O 

69.80 
5!~ •. ;0-
61 .. 90 
66 .. 70 
61.i .• 60 
59.M) 
613.30 
61.JO 

;.10 
6 •. oo 
6.6o 
1.20 
7 .. 10 
7.50 

7,JJO 
7.20 
7.00 
7 .. 00 
6 ... 90 
6.60 
6.30 
6. 

6.70 
6.00 
9.00 
7.00 
1.20 
6.?fJ 
6 .. 50 
'7 .. 

6.90 
7,./1,0 
6 .. oo 
6.20 
6.90 
6.h,.O 
6.,70 
7 .. 00 

dates of" elipp.:tng 

Pe,reentage 
!f. Prat. Ca. 

five-~i5:;hths inch) 

1.71 
1.70 
1.:7_5 
1 .. a-2 
l.1:12 
2 ... 02 
1.n~ 
1.6.2 
1 .. 90 
2 .. 12 
1.7'] 
l.87 
2.03 
2.10 
1..66 

2.hO 
2 .. 07 
2 .. 54 
l.71 
2..01 
2.02 
2.31 
1 .. 59 

2 ... ~4tl 
2.02 
•"") t !!) ,.o;r 
l.96 
2.10 
2·.1.s 
2.,,'4.2 
2.ot~ 

10.69 
10 .. 62 
10.91i 
11.~i 
11.3;3 
12.6:3 
l0,.3S 

10 .. 13 
ll.•33 
1"7.00 
11.06 
:u.69 
12.69 
13.13 
:10.311 

15.00 
12.w} 
15 .. 
10.(;/9 
12.56 
l2 .. 6.;I 
li+ .• lih 
9.9l} 

15.50 
12 .. 63 
17 .. (liiJ 

12.25 
13.13 
l 't\ .l.>'1 .. ;, .. 'i.J;., 

15.13 
12,.75 

0 .. 52 
0 .. ,1 
O.l~2 
0.36 
0 .• 4.'.3 
o.;14 
0.1,..0 

O .. fS5 
0.56, 
0.40 
o.M) 
0.3::, 
o.M) 
o .. ,41 
0 .. 41 

0.70 
o •. 63 

~o 
-'.I 

0,.3? 
O.,J.5 

0,.,39 
0.39 

0.10 
0.16 
0 .. 17 
0.16 
0 .. 12 
0.10 
0 .. 19 

0 .. 17 
0.12 
0 .. 16 
0.1a 
0.16 
,:).12 
0.11 
0.,11 

0 .. 16 
0.09 

H'" 
t).17 
0 .. 15 
0 .. 12 
,) .. 10 
0 •... 1:3 

0 .. 16 
0 .. 10 
0.13 
0 .. 16 
0.14 
0.12 
O.Ci1 
0 .. 16 



Table 5. (cont.,) 

i Date Gr:eoo Yie.ld Poreent.age 
Treetment Clif)ped lhs./A Hoist. Ash M •. Prot., ea. P. 

lbs.La ·t l .. l t1 inc,hj " Medium clipped 
0 5-21 451 62.90 1.so 1 .. 71 10 •. 69 O.ij4 0.16 

6-15 172 65.70 ; .. oo l .. /+9 9.,1 0 ... 19 0.16 
6-,0 9g 5)~.10 7..:00 2.16 1.3.50 0.46 0.16 
7-15 249 61:.,.,20 7_..20 1.61 lO.lt4 0.42 0,.16 
7•22 55.5 59,.10 ,6.00 1,..73 111!!81 0.3:5, 0 ... 16 
~ 240 ;1.30 6.90 l.87 11.69 0.,,3g. 0;.,lJ 
S-17 261 ·62.ao 6 •. 60 2.91 1s.19 o.,a 0,..09 
$-25 lt!.5 57.20 7 .. J+O 2.04 12.75 0.40 0.16 

'° 5-21 R06 6$.00 6.70 2.07 JJ,.94 ,o.a, 0.11 
6-,-.15 2,0 ;1.1+0 6.40 1.61. 10.2; 0.60 0.12 
6+30 272 518'50 6,.00 "'36 ;:;.,.., ' 14.75 0.40 0.1s 
7~15 479 62 .. 20 6»40 1.54 9.63 o.:n 0.16 
7-22 697 59.50 6 .. 10 l.S7 11.69 ·0 •. :;2 0.16 
S-2 249 ;11 .. 60 6 .. so 1.a1 11.31 0.44 0.11 
B-17' 338 64.30 6.50 2i!'Olt 120,75 o.u 0,.-10 
8-2.S 261 56.90 6.00 1.66 10.;e 0.4:3 o .. n 

100 5-21 915 68.20 6~30 .2.0~ l;.00 0.89 0.16 
6-15 266 _51 .. lO S .. o6 1 .. 96 12.25 o .. 6J 0.10 
6.30 ,3.ll'S ;9,.50 7.30 2.48 1$.50 0.74 0 .. 15 
?-15 566 ·62.10 5.90 1,.s1 l!.~69 0.40 0:.16 
7-22 795 59 .. 00 6,.70 1 ... ~ 11.m. 0.39 o.J.4 
g...,2 339 55.20 6.;o l,.(JS :t2.39 0 .. 46 0.10 
a .... 17 403 6:;.,o 6.40 2.16 l"' 50 o •. 36 o .. u .).,;, . 

8-25 30.5 ss.10 6.70 1.66 10.)S 0.41 0.17 

150 5-21 1,-056. 66.20 6.80 2.,, 14,.94 O..a2 0.1, 
6-lS 348 ,1..10 6.30 2.sa 16.12 0.43 0.11 
i>-30 545 6).40 6.60 2~15 17..,,19 0.89 0 .. 12 
7-l:5 Si32 62!050 6.;o 2 .. 01 12 •. ;6 o.:n O.l.6 
7-'22 84, 62.60 6.44!) 2.19 13-.69 0.:36 0.1; 
S-2 '.310 59.?0 6-..lO 2.16 13 .. 50 O,.dJ.- 0.11 
$,..17 %6 66"'60 6 •. 60 2 :,,~ u.a~ o .. :;9 0.09 •. ,_,t} 

S-2S 3'9 60.-,0 6.,70 l.96 12.25 0.40 0.11 



Table s. {eont.) 

. .. 
1i Date Green Yield Peree.nt.e.ge 

Treat•nt. Clipped lb-s./A. floiat. Aah ~i. PrQt,. C!l,. P. 
lbs.[A i\il. 

High clipped' {2 inehes1 ' . *! , ... 

O· 5-21 54 ,~ "'7 ,~.; 8.30 l.?8 11.13 0-.95 o.::o 
6...15 ~ 6;.25 5 .. 40 1.66 10,.:38 0.94 0.18' 
6-30 22 60.z, 7 ,'10 ...... 2,.40 1;.00 0.:54- 0 .. 1) 
7-15 78 6).47 6.90 1..10 10.63 0 .. 1 .. a 0.1$ 
1-22 )16 5'9.60 1.00 1.71.,. 10.&.J o • .s, o.u 
g....,2 1;1 ;s.,o 1.,0 1.61 10.oa o.;:, 0 .. 12 
8'-17 lS5 61-00 6.10 2 .. 94 18.44 0.46 o.u 
S-2$ 107 57.75 7 'tlO 1.l-0 10.00 0.51 0 .. 19 ··~·· 

,o. 5-21 lll 64.70 6.70 2.40 15.00 0.70 0.16 
6-15 1'10 66.oo 6.40 2 .. (ff 12.%, 0.91 0.09 
6-30 57 64 • .30 6 ... p. 2.54 l.5.~ 0.1, 0.14 .,,.., 
7 ... 1, 221., 69.93 7 .. 00 1.71 10.t"il9 0,,,,.,1 0.11 
7-22 512 6":t 90 J·• 7:.20 2.01 12.56 Oe:)5 0.15 
8-2 19$ 60.,Sl~ 6.70 2.02 12 .. 6) 0 .. 42 0.12 
8-11 272 67.20 , 50 o. 2.31 11.~.l:,.4 0.39 0.10 
8-25 170 62.01., 1.;o 1.59 9.94 0.-39 O, •. lS 

100 S-21 .163 61-..Jli 7 .. 00 2 .. 41 15.06 1 .. 02 0.1s 
6-15 209 ,s.71 3.00 1.79 11*19 1.00 0"'12 
6-:30 72 ;9.4a .5 .. 00 2 ... 52 15. ·,; 0~62 0 .. 12 
7-15 2a:3 6!hl0 6.10 l .. ?3 10.(~l O.,J&l 0 .. 1, 
7-22 534 59.so 6.1.0 1.,.88 ll.-75 0.:,5 0.13 
e..;2 '-20 ;4 .• 51 6 • .11-0 1,.,gs 11.7; 0.43 0.10 
S-17 ,, .. J ..... , . 6-,; .• M, 6 .• oo 2.20 l'"i 7, . . .;; .... 0.:,9 0 .. 09 
e...25 19;5 ss .. ai 6.,90 1.,69 1.0 .. 56 0.39 0.16 

150 S-21 194 59 .. 97 7,,,,40 1.79 11.19 0.94 O .. lS 
6-15 272 6:,.40 5.70 2.30 .H;-.')7 0.99 0 .•. 12 
6-:30 96 6th18 1.00 2.16 l"-.50 .., .. 0.46 0.16 
7-15 1i36 61:t .. 20 6.90 1.,72 10 .. 7!> 0.:39 0.15 
7 .. 22 54.S 6) ;o .. ;. : 6.70 1.,.74 10 .. &.l 0 .. 38 o.u 
a...2 261 51 7rt-. ;) 6.40 L,95 12.19. 0.51 0,.-10 
fg-17 425 68.l-,.O 6 .. 40 2.02 12 .. 6,3 0.43 o.n9 
g...,25 257 62.24 7 .. 10 l.$6 9 .. 1, 0 .. 51 0.1.5 
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