
E<PECT or DIFil'ERKNT HEIGHTS OF CLIPPD4G, RATES OF MITROGEH 

FERTILIZATION, AND DATES OF CLIPPING ON YIELD, CHDfICAL 

C<lfPOSITION, ,\ND ROOT PRODUCTION OF BEHMUDA GRASS, ~ 

DON DAC'.l'ILO!I (L.) ~ ., AND BUFFALO GRASS, OOCBLOE fM&l+

LOIDES, (!WTT.), EUGELM. 

GEO~ ALVA NILES 
\I 

Bachelor 0£ Science 

Har Mexico College ~ Agrlcultu. and Mechudc Art.a 

State College, Nw Mexico 

1949 

Suhmit:ted to the Department ot A~ 

Oklahoma Agrtcmlturel and Mechanical. College 

In Partial FnltJJ lnmt o~ the Requiraaenta 

for the degree ot 

MASTER OF SCIDCE 

1950 

ii 



ill 

APPROVI:D BY, 
FEB 1 6 1951 

268077 



iv 

TABLE OF cormms 

Page 
INTRODUCTION • • .. • • • • • • • • • • • • l 

REVIEW OF LITERATURE • • • • • • • • • • • ·• • .. • • . 2 

METHODS AND MATERIALS • • • • • • • • • • 6 

E.XPERIMl.lfl'AL RESULTS • • • • • • . • • • • • • • • • • • • 8 

Climatic conditions • .• • • .. • • • .. • -• • • • • • • • • .. 8 

Gencr.0.l Condition of' the turf' • • • • • • • • • • • • 8 

nelds~ chemical composition,, and root weights • • • • • ·- .. • • • 9 

Bermda grass . • . • • • • • ·• • • • .. • • • • " • • • • • • 9 

Buttalo grass • • • • • • .. ·• • • • • • • • -• • •· • • • • .17 

DISCUSSION • .. • • • .. .. -· • • • • • • • • •· • .. • • • • .. • • ..22 

SUMMARY • • • • • • • • -• • • . • • • • • ... • • .. • • .2s 
LITERATURE CITED • • • • • • • • • • • • • • • • • • • • .Zl 

.APPENDIX • • • • • • • • • • • .. • • • • • • • • • • •- • • • • • • .29 



Table 

1. Mean and least significant values for yields and chemical eom
position of bermuda grass as affected by dif:farent heights ot 
cllpring1 dates of ellppingt and rates of nitrogen fertilization, 

V 

Page 

Stillwter., 1949 • • • • • • .. • • • • • • • • • • • .. • • • • • • 10 

2. Mean sqaares tor y.leld and eh-emical ecmposi tion of bermda. grass 
as affected by different heights of cll:pping• dates or allpping 
and rates of nitrogen fertilizatioh• Stillvate:r 1 1949 • • • • • • 11 

3. Mean and least significant values :for dry weights of roots or 
berm.da grass and buff'alo grass as affected by ditf'eren:t heights 
of clipping and rates of nitrogen f'ertllization, Stillwter, 
1949 • • • • • • • • . . .. . . • . .. . ....... . -· •••• -· ••• lS 

4- Mean squares for dry weights {gra.'ns) of roots e£ bermud g,:-ass 
and butf'alo grass as aff ected by different heights of clipping 
a.nd rates of nitrogen fertilization• stlllwater, 1949 ••••••. 16 

5, Mean am least significant val.ues for yields and chamlcal com
position of bnttalo grass as atfoeted by- dif'terent heights of 
el.ipping. dates or ellppi..'1g1 and rates or nitrogen terWiati:on, 
stillwater" 1949 • • • • • • • • • • • • .• • • • • • • • • • ••• 18 

6. Mean squares for yield and chemical cam.position of buttal.o 
grass es aff ected by dif'ferent. heights of elipping, dates of 
clipping, and rates of nitrogen fertilization, StU.l:water• 1949 • 19 

7. Dry weight yields (pounds per acre) of benmda grass as atfeeted 
by different heights of clipping, dates o£ clipping, and rates 
of nitrogen f'ertillza:tion, stilh1ater,. l 949 • .. • • • • • • • • • 30 

8. Fercent protein content of ber!mda grass as affected by dif
ferent . heights or c:lipping, dates ot elipping,, and rat.es of 
nitrogen fertiliz.ation, Stillvater, 1949 •••••••••••• 31 

9. Percent ash content or berm1da grass as affected by dit.ferent 
heights or cllpping, dates:, of clipping. and rates of 111.t:rogen 
fertilization,. Stillwater, 1949 • • • • • .. • • • • • .. • • • • • 32 

10. Percent calcium e<mte1::t of benmda grass as affected by dif"
terent heights of clipping#) dates of clipping, and rates ot 
nitrogen fertil1mt1on, St1llvater, 1949 • • • • • • .. • • • • • • 33 

11. Percent phosphorus content o£ bermada grass as atteet-ed by 
different heights o~ clipping, dates of clipping, and rates 
or nitrogen f'ertilization, St1llvater, 1949 ............ 34 



vi 

~ble ~~ 

12. Dey we1r;its (grams) of roots of be1"Dltlda grass as affected by 
different heights or clipping and rates or nitrogen f'erti-
llza.tion, St.i1ll18ter, 1949 •• • ............ • ,., ....... 35 

13. Dry wight yields ·(pounds per acre) of butt"aJ.c, grass as at-
f"eeted by dif'f'erent heights of clipping, dates of clipping, and 
rates of nitrogen f'ertllizat.ton, Stillwater, l ::l49 •••••••• 36 

14. Percent. protein content o:t bllff'alo grass as affected by dif'-
rerent heights of clipping, dates or clipping, and rates of nitrogen 
fertilization, stillws:ter, 1949 ................... YI 

15. Percent ash content o.r buff'alo grass as affected by different 
heights of ellpp!ng., dates or cl1pping, and rates of nitrogen 
f'ertil.ization, St1llvater, 1949 • • • • • • • • • • ... • • • • • • 38 

16 .. P~ ca:tc.i:um content ot wff'al.o grass as affected by dif
ferent heights or cllpping, dates of clipping, and rates of' 
nitrogen f'ertilizat.ion, Stillwater, 1949 ••••••••••••• 39 

17. Percent phosphorus content .Qt buf'faJ.o grass as af'fected by- dif
ferent heights or cl:.ipping, dates of' ellpping, and rates of 
nitrogen fertilization, Stillwater, 1949 ............... JI). 

18. D.ry weights (grams) or roots of buf'fa1o grass as affected by 
different heights or cllpping and ara.tes of nitrogen terti-
li:3ati0l'l1 st-illvater .• 191+9 • • • • • • • • • • • • • • • • • • • • 41 



The writer wishes to express sincere appreeietion 

to his advisors; Dr. M.D .. Jones and Mr . W.L. Ga.rm.an, 

for their help and advice in the vriting o£ this manu

script, nnd Mr . w.c... Elder, tor hi.s superviaion and 

aid in condlict.i.ng tlu;. f'i~l d work. Also to Mr. L.w •. 

Re:ed for his advice and help in conducting the cbemieal 

tma.lyses, and Dr. J.s. Brooks for his advice on the 

statistical analysis of the data. 

vii 



INTRODUCTION 

General kno\lledge 1s rather extensi ve pertaining to the mmagecent 

methods and variations in chem.cal composition or most gr"lllSSes. However, 

little apeellie infomatlon is available regarding the use and management 

ot burfalo grass, BucbJPn daetqloides (Nutt.) , Engelm., and bermuda grass, 

Oynodon dactylon (L.) Pera. 

Any inf'omation on the .management methods ror these two graaaea would 

be of oonaii\m!l.ble benefit to persons intere.ated in the use of the grasses 

for ~ purposes... and clipping and ~ert.111 v.er studies vould serve the 

purpoae of supp~ing data needed 1n order to best use these graues for 

lmma-, golf' .greens and fail"WaYs, airports• parks,, higbveya, etc. 

Al\Y 1nfoniation on the variations in yields as well :s chemical com-· 

position \lOUld be or value to the rancher and ranuer and would help them 

to derive the maxim.um benefits in the use ot these two grasses for pastures 

and tor livestock: f'eed. 

Inasmuch as bermuda and mffalo grass a.re veil adapted to Oklabma, 

speoif1c kmvledge about the grasses would be of considerable value, end 

would offer a guide to the best use of the gmase:s tor turf' and forage 

in tb1s, region. 

In Mn.rob, l.948 • an experiment was initiated at the Oklahoma. Experiment 

Station in oooperation vi.th the Oklahoma Turf' Associatio~ with the objective 

of studying the ef'feots of different dates, heights or cllpping, and rat.ea 

of nit1'0gen fertilization on the yield• cheaical compositic,n. and root 

production of bemuda grass and bu.ffal.o gl"aSs. 
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ftE'IIEW 0¥ LIT.cl.."ft.ATURB 

Hewell and Keim (15) L! vorid.ng in Mebrask&, reported that traquent 

moving of buttalo gre.a-s produced higher yields than when cut once for 

hq. Their figures, averages tor a J-t1ear study,, showed a yield of' 1.00 

ton per a-ore when clipped once. compared to 1.42 tons when clipped several 

times each season. However, in an exper:lment; condllotod in Kansas (20) 

over a 6-:,ear period, yields of a1.?-ch7 but'talo grass· averaged 456 pounds 

per acre vhen clipped an average or 6 times from May l5 to September 1 . 

In the saee Eltu(\y, buffalo grass clipped on July l and September 15 pro

duced an average ai~ gra.ss yield 0£ 82.3 pounds per acre. Similar ~ 

sult.s were obtained in 'rems by D1cldnaon (7) . where clipping at 8-week 

intervals gaw higher yields than more frequent cutting. Carter and Lav 

(4) conducted clipping experiments in Washington with sneral. gn u.ases and 

found that cl11,ping under gnenbouse conditions caused a great reduction 

in top f.,rovt.h. Clipping intervals ot 15 days gave yields only ~ 6$ 

as great as yields of unclipped p~, and clipping at 30-dq 1ntertrala 

gave yields approximately' 20$ as oueh as the yields of unclipped planta. 

Work reported by Crozier (5) at the Miohigan &xperiment. .Sto:U.oa aboved 

in ellppina studies with timothy and orchard gmas th.Q.t a si.Il~ m1tting 

of hay produced fran 2 to 10 times as much f'omge w, when cut at regular 

interval.s t.ht'ougbou.t the growing season. Like results have been repo~ 

. b3' B!swell and ~Jeawr :(2) in lfebraaka, weuger (20) 1n Kansas, am Mortimer 

and Ab.lb~n (13) in Wisconsin. 

fl. Figures in parentheses ref'er to •Literature Cited"• page 28 



r,tudies Eade by a mwber :.f e:xperlmentors have sbown that the protein 

content of 6-rasses is greatly atfeeted by clipping. . ?~ell and Yi.em. (lS) 

hmre show in their investigations with buffalo grass that frequent 

clipping increased the protein eontent from 9. 35) for 1mollpped plants t.o 

ll. '1% for treque~ clipped plants. Similar results ve-re obtained 1n 

studies vi th timothy {5), where frequent clipping increased the protein 

content f'rtJm. 7.1$ to 22.~ 

Appllce.tion or nitrogenoua fertdllsera increased tb& protein content 

of pasture grasses t Beltsville,. :1aryumd,. according to Vinall and 

WilY..ina (19). It wus reported by Munsell and Brown (14) in Cormeotiout 

t.hn.t several applications or nitl"Oge~s f'ert.Uimrs during the growing 

season kept the nit.rogen content. ot grass at a ra1r:cy- uniform, high level.. 

The protein content ot gmsaes wried direot.ly with the amount ot n1trogenou8 

.fertilizers added, according to Uorthter and Ahlgren (13) . 

It was found by Harrison (ll), vol.'ldng in Michigan, that nitrogen 

f&rtili zation bl"Ollght aboQt an increase in top ~'PQ\lth of grasses but that 

the veight o£ t!MJ roots did not respond to fertilizer appllcatiOllS vhen the 

ability or the plant to mmmtaoture carbohydrates was impaired by NmOval 

of the leave.a, Gernert. (10)_. working wit.h native g:raues i.."l Oklahoma,, 

.found that frequent ellp~11ng oi" top growth resulted 1n a reduction 1n root 

grovt.h. A positive correlat ion coettio1ent ot 0.82 tor d?,- weight or roots 

with top production ws reported by Carter and Lav {4). 

A number ot investigators have concl.ud&d that the cbem:tcal composition 

Gt grasses is influenced by several factors. The ef"fect or added nitrogen 

was g.t"'Oatest in cllppi11t~ made during ~oo f11-st month afte!" ~ert;ili mtion,. 

according to Munsell and 3rown (14). Drudelds (6) f ound tha~ the 

nitrogen and phosphorus content o£ buff alo grass in OJclahoma \In& 
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big.heat in early summer and decreased during the growing season. 1'ba 

protein conr.ent of grasses vaa noted to decrease as the pl.an.ta matured .. 

being highest during the spring immediately following tertJ.limtion, (8), 

(9). 

Bell and DeF"rance (1), working with bent grasses in Rhode Islarut, con

cluded that a lo-6-4 fertilizer applied once during the growing season 

W'O'llld keep turf 1n good condition. Their general recommendation was t or 

2 parts, ~ nitrogen t.o l part of phosphoric aeid for a. balanced f'ertiliv.er. 

Recorimendations ro.a<le by Sprague (18) wre for the application of nitrogen 

both in early spring and in autumn to maintain established turf'. Nitrogen 

was of most value if' a third of' it was supplied i'ro:J1 slowly available 

organic Llateriala, such as tank:age,. oot.tonseed meal, or soybean meal. 

Fertilizers wre or little value to buffalo grass, aeeordi..ng to zahnley (2l) . 

It vas not injured by elos.e clipping, but needed frequent mowing to keep 

dmm competition from other plants. Fu.rtJ10r reCOElllendations for f'ert.1-

ll zing turf grasses have been given by Munsell and Brown (14) ,. Mortiaer 

and Ahlgren (13), and Vinall and Wilkins (19). 

Pbosphol"U8 has been shown to increase the calcium content of grasses, 

suggesting that. the amount or availahle phosphorus in the soil affects the 

ability of the grass to utilize calcium. (19) . 

Vj()st t.urt grasses should be kept bel ow 2 l./2 inches~ but not less 

than l inch f:or best .growth• acoording to Sprague {16). He suggested tba.1. 

gre.ssea not be allowd to produae Ned head.a. aa thi s would exbtm.at the 

food reserves and wuld rot.Qrd leaf and shoot (lcwelop:i.ent. Moving o:t 

grasses should be discout.imed as ear-q as poasible int-be fall, aecordtng 

to Harrison (ll). Such a practice vill enable the plants t.o store food for 
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use during the season of short and f'reque.nt clipping. Wenger (2o) reported 

t hat a aat,is.facto:ey lawn of buffalo grass ~ be maintained in Kansas vit~ 

out the use or water, if clipping is practiced and t he turf' does not 1'90eive 

rul'l':ess ive war. However, wterlng 'Will ke&p the burfalo turf' i n nicer 

condition, especially during the hot summer months. The hei(Ult or clipping 

of unvatered buf"falo turf should be be'Weell l and 2 inches, and betlfean J/ 4 

and l inch for watered buff alo grass lawn. In New Jersey, Spragu and 

Evaul (17) suggested that t.he mowin,:; height of turf' depended on two principal 

raotors, (a) tho use to be lilade or the turt, and (b) the ability of the 

grass to withstand el.ose clippi ng. They recommended that lawns and fairweya 

be mowed not closer than 3/4 inch. Close mowing caused shallow root pene

tration end poor utili sation of moi s t ure (16). Cutting at l 1/4 to 1 l/2 

i nches incroased the durability of the turf during the hot dry per1oda. 

Moving also encouraged t he r~ss to spread, made the law more attraeti ve,, 

and diaeouraged (r-"OW'th or w eds (3) . 

Stephens (l.S) working a t t he Olclnhoma Experiment Stat i on in 1949, 

reported data on the mam.gment or benuuda and 'w.ff al:o grass. He ahowed 

t hat forage yields of both grasses were hl.ghsat at clippi ng heights of 5/8 

i nch, and that yields becmae less at greater height s or clipping. Ferti

l1mt1on with ammonium nitrate increased forage yield& as well a a. protein 

content• but showed m marked inf'luence on the calcium and phosphorus 

contad. General appearance ot tlie turf' ot both grasses was best at 

clippi ng lieight..s o£ l inch. Weeds became prevalent on the buf'f alo gras.s 

plots clipped at 2 inches. 
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In M&-rch 1948, a three-year e:xperiment waa initiated to study the 

ef'feeta of nitrogen fertilization and various cUpping heights cm ·t;ne 

yields and ch«aieal eompoait.ion of beffll!ds. &."ld buffalo grass.. In 1949 

an additional factor vas at.udied - tho errects o£ the various- trea~ 

on the root production o£ both grasses. 

Natural stands or both erasses were selected. A eplit,...plot. design 

vas used, v.ith two replicationa of 3 clipping treatme-nts as the main plots., 

nnd 4 f'ertillzer treatmentn rmui.cicdzed vi.thin each main pl.o~ as sub-plots. 

The hatgbts or clipping Wt'& 5/8, l., nn.d · .2 inc.~:;;. For too f'ertilizer 

treatments, ~um ni.trate wa applied once during t.h6 a.ea~ in April, 

nt rates of o,. 50> 100, . nnd 150 pounds of ntt.ro.gen per &Ol".O• 

The buffalo grass plo.ta were located abou.t four miles east o£ B'a.J.1.w:ter 

on the Thcmaa tam. The 8011 type was a lllrklw:ld ver17 fine saru\v' loam .. 

'l'b&re vere 24 plots, each 8 x 25 feet., end arranged in two replications. 

'fhe plots in~ replication were adjactmt to each other, with a 2-.taot 

alley bcweun replica tions. The auimoni.Uf.11 nitrate vas appli&d to the buf'!alo 

gr&SS p!.Ota on l\pr.11 21, l.9/.9 .. 

1~ bermu.dn grass plotD were loeated on th.a A~ ~ritaeDtal. 

Fam one mile wst of St.illvnter.. The soil type wns a Kirlcland .fine san(y 

loam. Individual plots wre 9 x l6 teat, and then VllB no alle,y present 

between oo.tho:r 1nd1v1du.sl plots or between replications. 1'he b&rt'lUOO gns:s 

:plots wr0 f'ertiliRd on April 22, 1949. 

A powered law mover wu · used to clip t'~ pl?ts at such times u yields 

vere obtainable at t.h& Vctr:ious clipping heights. ll:amediately ai"ter clip~, 
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the green torago was weighed, and a eomposi te sample ot 500 grams taken from 

each plot for moisture detemnationa. Af'ter the tem.ination ot the growing 

position. Determinations wre ma.de tor nitrogen. protein, caleiurn• ash,. 

and phosphorus. The a.naJ¥ses we1-e made in the soils laborat017 at OklahGna 

1\ . and M. College, according to the .:i.etbods outl.ined by Dr. Horaee J . Har

per. E. 
In JamJary 1950, tht"ee root. .samples were taken at random from each plot; 

at both loeationa. The plugs taken mea3Ul"Etd6 inohoa in dept.hand 4 l/2 

inches in diameter. These wre vashed free o.f soil, and o~ wiallta 

tor each root sample obtained. The three samples tram each plot were weighed 

and t.ho a:vera1;e of the th..~e weights used for ealoulations. 

Analyses or variance ware made for yields.- chemical CQ!lf>Osi tion, and 

?'OOt weigh~ according to the methods suggested by Leonard and Clark (12). 

/1.. Tentative Methods for ·too Anal.yais of Soil and Plant, Material. Com
piled by Horace J . llarper_. Soils Laboratory, Oklahoma A,. and H. College. 
June 1948. 



EXPERIMEN:' AL RESULTS 

CJ1matic Conditi9PI 

The growing season in 1949 was generally favo,rable. PreeipitatJ.on 

s 

tor the ant.ire year was sllghtq below nonwl• as were mean ~rature.s. 

Abundant rains occurred during May and the t"ollowing l mont.hs vere bel.av 

normal for precipitation, vith abundant rains in September. Tanperaturea 

during the same period were slightq bel.ov llOO."m8l.. 

Gftperal Condit.lop at ~ lm'.t 

lt~ertillmtion ot the grasses with mmon1um nitrate produced a marked 

change in color. The be·rmu&l grass took on a dark greetl eolor, the degree 

ot color varying with the amount of n1 trogen added. l'he buffalo grass de

veloped a dark green color in contrast to the no-rmal color ot buffalo grass 

which is bluish-green.. In geneni.l the plots of both bermuda and buffalo 

grass that were clipped at l inch had the best appearance, while the plots 

ellpped at 5/8 inch were barren in some spots due to the m.OY9r reel hitting 

t.he ground on uneven places. The plots clipped at 2 inches had mther on 

unkempt appeaI'8IICe throug.liout the summer. Abundant rainfall during the 

month of M~ kept the turf in good condition. promoting rapid growth and 

maintaining des i rable dark color. However, the rainf'al.l loocbad out some 

of the nitrogen fertilizer, and the grasses lost some of the dal"k green 

col.or during the m lllll8F. 

During June and J~• raintall was sparse, growth of both graases slowed 

down, and the t.urr became dry and browti. In addition, weds invaded sClile 

plots,. being especially prominent on the low-cli1.1pod plots or berm:uda. grass 

and on the higjl-olipped plots of buf\ al.o grass. The m:ost prevalent weeds 

not.ad were ;~mnd cherr,y. l.:h.YeU s suhy.lapra1{A Hack and Bush. bull nettle, 

§olal'JU.§ 21.eA,mfolium Cav •• and snartweed, Polygonum. smPWT"LP:r!Yll 
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L. A number o.r grasses invaded same plots, mainly big bl.uestem., Ancl.? 

IX>RPD f'urgatus Muhl., green f'oxtail.,. Setaria !1£1439 (L.)Beau.v •• , silver 

beard-grass, ABw:owmn aqgharoidy 3wal"ts, and windmill grass, Chlor;\g 

yert,igilata Nutt.. 

x11c1s11'., 04em.1oa1 Cgqpontign lmSl .aoots w,1mu 
Bal'mUda Grass 

.4.veraee f'orage y.telds tended to decline during t.he gl"Owing. season 

(Tabl.e 1), Yith the exception of the J~ 8 out.ting which vas the highest. 

of" the six clippings. The lowest average yield Yrut obtained on September 6• 

Average yields of the plots clipped at 5/8 and l inch were not significantly 

different but bot.h were highly signil'icantly greater than too average ;yield 

tram plots clipped at 2 inches. Plots recei ving 50 pounda o£ nitrogen per 

acre gave the lowest average yields, and the average. yields £rota unf'ert.ilized 

plots vere slightly,. but oot aignif'ieantl;y, higher. Plots fertilized at 

rat.a ot 100 and l50 pounds o£ nitrogen per acre gave s1gnlt1cant.q higher 

yields than either of tha plot.a recel ving less nitrogen. The basic data 

(Table 7) · shov that in several insta.ncea plots that received o, nitrogen 

gave S<Xllwhut higher yields than plots fertilized vit.h 50 pounds of nitrogen 

per acre. Such irregularities were possibly due t;o localized cl.rainage or 

soil eondl t.iona. 'lhe mean squarea for yield (Tab.le 2) show dif'ferences in 

yields betwen dates and betwen heights of clipping to be significant at 

the 5j level. Dif'ferenees in yields due to fertilizers were significant 

at the 1% level. The internctiona of dates x heights,. heights x fertilizers~ 

and dates x .fertilize.rs were significant at the 1% level. 



Table 1. Mean and l.Gast significant values fer yields and chemiMl e~:Sition ot bernmda grass aa 
af'~ b:f different heights of ollpptng, dates of ollpp1ng1 and rates or nitrogen fe:r-
UllNtion, Stillwater , 1949. · 

Dry weight· 
Variant Yields Protein Mb Clu.C1um Phosphorus 

- ·----- Lbs.lA1t........----._.J~ " 11 S 

Dates 
1-23 
June lJ 
Juq8 
August l 
sepM!llber 6 
september JO 

L.s.o. ·• 5% level 
.L,S•D• • 1$ l.evol 

Heights of clipptrlg 
Low• S/l!P 
Mad.1.um ... 1n 
High ... !'1 

L. s.n .... ;% 1em 
t.s.n. • ~ level 

Fertiliser, (lb$• N pei- acre) 
Q 

50 
100 
150 

L.s.o. • ~ l4Jvt1 
L.s.o ... U l.tnel 

* Blank tndioatea no signiticance 

466 
3S3 
6JS 
319 10, 
277 
2.47 
)87 

412 40, 
'Z79 
79 

182 

332 
jo4 
399 
423 
44 
58 

15.95 
lS,49 
13.66 u.,1 
10 .. 41 
10.56 

• 

u.34 
12.Sl 
12. 63 

12.94 
12..67 
13,01 
lJ.09 

,26 
,34 

5,15 
:L0.90 
11,49 
10.,1 
s.rn 

12. 26 
1.43 
2.24 

10.23 
9.45 
9.$6 

10.10 
9. 20 

10.20 ,.S9 
t'.A .JV 

.65 

.s6 

.s3 
,49 
.;o 
.46 
. f:I."; 

.,53 
, 52 

·" .12 
.27 

,53 
.56 
.54 .,, 
.02 
.03 

,284 
.445 
.276 
,267 
.244 
.228 
.o,s 
.oS6 

.309 

.284 
,270 
.033 
.076 

,296 
,281 
.290 
.2s3 
.011 
.014 

b 



Table 2. Mean squares for yield and chemical composition ot ber.nruda grass ae -.trected by ditterent 
heights of' clipping, dstea of' clipping, and rates of nitrogen fe1-t1l i zat1on, Stillwater, 
1949. 

Source Degrees 
ot ot M1an §guano . . .. .. . . . ......... . 

Yma:W.2n Freedom Xitl4 fnte1n 4•4 Q1l1iura Phoapru• 
Replications 1 
Date• ' Error a 5 
Date of clippi ng plots 11 

Replications 1 
Heights ot clipping 2 
Error b 2 
Height ot clipping plots ' Date of olipping plots 11 
Height ot clipping plots 4 
Datea X heights 10 
Fertilizers ' Height• x fertilizers 6 
De.tee x fertilizers 1.5 
Error c 94 

Total 143 

• F value exceeds S% level ot signitiouce 
** F value exceed, U level of significance 

35,124.93 
6231260.9S• 
110,373.68 
336,66).46 

35,124. 93 
26S,S30.13* 

8,0,1. ;7 
14S,562.08 

336,663.46 
145,562.08 
97,S07.89** 

m,,00.03•• 
41,686.37•• 
Sl,833.27** 
8,896.22 

1.42 ll.82 .1534 .02ss• 
144.11•• 1'6.93** .1640 .1ss2•• 

1. 70 ) .70 .1743 .0023 
66 .68 74.09 .urn .7S26 

1.42 11,82 .1534• .02,s 
6.7) 7.29 .0170* .01ss• 

.96 1.28 .0018 .0014 
4.20 1.24 .0480 .0164 

66.68 74.09 .16rt .7526 
4.20 1.24 .0480 . 0164 
s.,ou 1.41 .0407** .0019** 
1.21•• 7.37** .0102•• .0016• 

12.73•• ,.,s•• .0060•• .0013• 
2.15** 1.82 .0064** .ooo, 

.30 1.12 .0017 .ooos 

i:: 
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r-tean percentages of protein (Table l) veru hi~est in the May 23 

elippi.ng. and doollned during the season. The average reduction ft'Ol!ii .first 

to laat eutt!n;: was 5.39%. The average protein content. f"rom .;,lots clipped 

at 5/S inch was the highest• and the protein content decreased vi~h in

creased heights 0£ ellppi~. However. the differences in protein eol'lte& 

at different clipping heights was not nigni.£icant. Plot.s f'ert.ilized with 

150 pounds of nitrogen per acre showed the highest average protein eonte8". 

although it vns not signi.£icantly higher tho.n the average or pl.O:ta ferti

lized lrl.th 100 pounds of nitrogen psr aore. AverRu~ protein content or the 

plots t~ilized at the 50 pound rate wras t he lowst. being signif'ieantly 

lower than the average protein content of' unfertilized plots. or plots 

re:rtilized wi.th 100 pounds of nitrogen per acre. The mean square for 

dates (Table 2) waa hi~ signi.i"ice.nt, as was the ;:1ean square for ferti

lizer ocnparisons. Comparison of heights of clipping sho-v1ed no significant 

dil'f'l:lrenees and verifies the lack or signif'icance between mean pl."Ot,.,;iin 

content at different heights. The interaction dates x heights was sig

nificant at the 1% level although the percentage of protain were highest 

on plots clipped at 5/8 1noh on most. dates. Heights x :fertilizers and 

dates x fertilizer effects were ineons1s·tent• but signi.ficanli at. the U 

level.. 

'l'he average ash content of bermuda g.r't'\.SS was irregular throughout the 

seas.on {Table l) . 1'he ?T!ay- 23 clipping contained an average of 5. 15% ash 

and vas t.ha l.owe1rt average for all d&tes or ellpping. The clipping made 

September JO had the h1{#lest. averuge ash content, 12.26%. The height 0£ 

clipping had 11 ttle etreet on average ash content. Ash content on the low

ellpped plo·t.s wn.s t he highest, but not. signif'ioontly so. Ef':tects or f'er\i-i -
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llzer vere irregular, with the average percent ash being highest on the 

plots fertilized at rates of 100 and O pounds of nitrogen, in that order. 

The percent ash on plots receiving 50 pounds of nitrogen was lowest, and 

tho percent from. plots rert.illzed with 150 pounds or nitroeen was next 

lOYeSt. The mean squares :for date and for f ertiliUlr comparisons (Table 2) 

were aignificant at the 1$ level. Heigh.ta or clipping showed no significant 

ef'feet s on ash content.... or the interactions.,. only heights x f'ertilizera 

was significant, this at the l% level. 

Date of clipping h6.d litt le e.f.fect on the average oa:l.ci:um content or 

hermuda grass, and the percent or calcium varied irregularly (Table 1),. 

?lots clipped a t 2 inches had tho highest average calci um content, o •. 56%; 

thi.s was significantly higher t han the average content at t he ~vo lower 

clipping heights. The effects of added n1 trogen were irregular, although 

sign:tf'.icance at the 5% l evel was obtained for eompariaon of all fertilizer 

ratea. The mean square (Table 2) for comparison af dates was not sig

nificant, and comparison or clipping heights was significant at the 5% 

level.. Fertilizer comparisons were significant at. the 1% level. Signif".i

oanoe at the U level was obtained f or dates x heights, dates x ferti11~rs, 

and haight.s x fertilizers. 

The average phosphorus eonte~t of bermuda grass tended to deareane 

during t he clipping sea.son after the second clipping (Table 1) . The highest 

average phosphorus content (0.445%) vas obtained on June 13, the lovest 

(0.228%) on September JO. Average phosphorus content showed a consist ent 

decrease \litb increased heights of clipping, the difference between extremes 

just slightly exceeding the di.rference required at the 5% level. Differences 

in phosphorus content on plots fertilized with O and 100 pounds of nitrogen 
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per a.ere vere not signifieant. D1tterenc,es in average phosphorus content 

of plot.s receiving 50 and 150 pounds of nitro~1'6n were not significant, 

alt.hough both were significantly lover than the averages of the other two 

plots. The mean squares presented in Table 2 show dates x f'ertilizers 

interaction to be non-signi.fieant. Sigm.:N.eance at t he 5i level vas obtained 

tor fertilizer and height or clipping comparisons and for heights :x fertilizer 

interaction. Date x height interaction was significant at the- 1% level although 

the basic data (Table 11) shows that in general the phosphorus contetit. wrua 

highest on low-ol.1pped plots for all dates of clipping. 

Ave-rage dry root weights were unexplaine.bly- higher on plots clipped 

at 5/8 inch, and lovest on plots clipped at 2 inch$s, ('rabl.e J). However, 

diff'erences betveen average root weights under any two clipping heights 

were not signif'1ea.nt. Root veights on plots fertilized vith 50 pounds of 

nitl:"Ogen were highest, followed 1:w" plots .fertilized with 150, o, and 100 

pounds of nitrogen per acre, in that order. Difference between avera&,ie 

root weights on plots fertilized v.ith 50 pounds and 150 pounds of nitrogen 

vere not signifieant, nor were differences between plots reeoiving O and 

100 pounds of nitrogen per acre. Dlf.f'exences between the two highest 

average root weights and the two lovest average root veights were signifi

cant. The mean squares for dcy root weights (Table 4) showd no significance 

between height or clipping ~fects. Significance at the 5% lawl was obtained 

fo:r fertilizer comparisons, und the interaction heights x fertilizers. Basic 

data (Table 12) ahow that. root weight.a £or clipping height of 5/8 inch were 

highest in combination with 50 pounds or nitrogen; hig}lest weights for 1 

inch-clipped plots were obtained i n combination with 150 pounds of nitrogen; 

and highest weights for 2-inch-cllpped plots were obtained in combination 

with 50 pounds of nitrogen per acre. 



Table 3., •Mean arld least significant values for dr.Y' wights of 
roots of bel"!mlda grass and buffalo grass as af"f'eeted 
by d!f'terent heights of clipping and rates of nitrogen 
?s,:tilizat.1.on,, Stillvatal."• 1949, 

Variant 

Heigh-ts of <,:lipping 
Lov • 5/1'' 
Medium• 18 

High • 2" 
L.s.o. - '5% level 

Fertilizem (lbs. If per aC!'e) 
0 

50 
100 
150 

L.s.n.. - !7)5 level 

Bermuda 
(e:atf§) . 

91138 
s.2s 
8.13 
• 

7.83 
9.50 
7.66 
9.J) 
.eo 

Buffalo 
(fDP!ll 

15 
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Table 4, Mean squ.res fs drJ' weights (grams) of roots of humutla 
gwms- and btl.ffs1o grss-s as attected b,y dU'terent heights 
at olipping and rates of nitrogen fertili1mt1on, Still
wter, 1949. 

Repllcat101lll 
Heights ~ clipping 
Errors 

Fertlllzen 
Heights x fertilizers 
li!:rroP 'b 

Total 

Degrees 
ot 

Fj;eedqg 

l 
2 
2 

3 
6 
9 

23 

2.66 
3.79 ,.so 
s.61• 
s.m 
1.86 
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llu£falo Gmas 

Wide dif'.f'erences were t>btained between the average dry ve!gbt yields 

of the f'int two cuttings and the last tvo (Table 5). The clippings made 

on June 6 and July 2 were not aignifiemitq di.ff'erent., but both WeTe 

dif'f erent at the ; j level from the tw later eutt.inga -.de on August 3 

and September 29. Yiel.d on J~ 2 11as t he highest• being 273 pounds per 

acre, and the yields on the subsequent dates were onq about 25j as grea~. 

Height of clipping of 5/8 inch gave the hiy)lest ave~ge yiel d, Z79 pounds 

per aero, followed by 166 pounds on the 0£-dium,,,,,cllpped plot s , and 48 

pounds on the higb.-cllp:,ed. plots. Differences between ~ two heights of 

clipping are significant at the J$ level. Ave1•age yielda increased vith 

increasod amounts or- nitrogen fertiliser. DU'rerences between the pl.ota 

fertilized at O and 50 pounds of nitrogen per acre were not significant 

nor were differences between the rat.ea of 100 and 150 pounds of ni~rogen. 

Howver, the dil"i"erence betwen the averages or t,he tuo lowr rates and the 

av•-ragea or the two higher rates t,ere significant at the 1% level. Mean 

squares for yields (Table 6) shoved s.igniticance at the 5$ f'or comparison 

of dates of clipping.. lfei 6"ht of' clippi ng and fertilizer comparisons showed 

significance at tho 1% level., as did dates x heighta~ heights x f"artillzera. 

and dates x rertili zere. 

'£he avernge protein content. or buffalo !;1!"aSS shoved a gradual dacrea.ae· 

during the summer ('rabl.e 5). Differences betueen the overage protein content 

OA June 6 and July 2 were not significant. and both vere signifioonily 

higher than the average protein content of grass clipped on August). The 

uvera:;e protein content from the September 29 clipping wns 9.48'$, a docrease 

of 2.-47% f'ron the protein content ot the elipping made June 6. Protein 



Table;. Mann .ond 14,ast 11>ignificant val'IJ.$s for yields and chem.1oal e<,mpoait1on of butralo grass as 
arr~ 'by different heights of olipping1 dates or clipping, and ~tes ot nitrogen fer-
Ulua~on, St1llvater, 1949. · 

. ~-- - Dry wight 
Varian\ · Yield$ Protein AS.h Calcium Phosphorus 

, Lbf, 4. i ii , -I , i 
Dates 

June 6 
Juq 2 
August 3 

·S.p~x- 29 
t.s.n. - 5% level 
t.s.o. - 1$ level 

Heights or clipping 
Low• S/Sn 
Medium• l" 
High - at• 

L.s.n. • 5% level 
L.s.D. - 1% level 

Fertilizers (lb-$, N pe.r acre) 
0 

50 
100 
150 

L.s.D. - S% level 
L,S,ll 11 • 1% level 

* Blank indieates no significance 

236 
27) 

70 
78 
43 
80 

279 
166 
48 
17 
.39 

131 
141 
185 
199 
23 
,a 

11.95 
11.sa 
10.39 
9.48 
1.01 
1.s, 

11.42 
10.s.4 
10.47 

10.12 
10,,80 
U.07 
ll.'5 

.;o 

.71 

7.95 
8,02 
6,71 
a.as 
1.06 
1,.94 

s.09 
a.06 
7, '2 

a.as 
a.22 
7,TJ 
7.'J4 
.44 
,63 

· ·56 
.41 
.ss 
.67 
.10 
.17 

,S4 
.s2 
.57 

.ss 

·" ,56 .,, 
,12 
,17 

.140 

.143 

.138 

.us .. 

.147 

.141 
,131 
.oos 
.01a 

.141 

.,144 
,lJS 
,134 
.009 
.012 

t; 



Table 6. Mean sousres for yield and chemical composition of buffalo grass as affected by different 
heights of clipping; dates of cl ipping, and rates of nitrogen fertilization, Stillwater, 
1949. 

Souree Degrees 
ot ot Mean Sgu,rea 

variation Frttslwa x1,14 Pr9tfiP Aa~ calcium Phosphorus 
Replications l 
Date, 3 
Error a 3 
Date or clipping plots 7 

Replications l 
Heights or clipping 2 
Error b 2 
Height or clipping plota 5 

Date ot clipping plota 7 
Height ot clipping plots 4 
Dates x heights 6 
Fertilize re 3 
Heights x tertil1aera (, 

Datee x fertilisers 9 
Error o 10 

Total 9S 

• F value exoeeda 5% level ot eignitioance 
** F value exce4tde 1% level or signitioanae 

12,0:n. 76 
267,619.43* 

2,249.60 
ll7,:377.S3 

12,o=n.76• 
425,107.0l** 

252. 95 
215,689.42 

117,377. 83 
215, 689. 42 
59, 6:U.22** 
26,193.26•• 
3,876,!4** 
.3,611. 70** 
1,230. 71 

5.84 ; . 16 .o,os .000026 
.34.0l• 19.07• . 2786• .000082 
1. 20 1. ,2 .0107 .000132 

15. 93 9.47 .1283 .0000,s 
5.84 5.16 .0305 .000026 
7. 49 4. 87 .01;8 .002260 
2. 98 6.59 .00;2 .000051 
6.67 1.02 . 0106 .OOlllJ 

15. 93 9.47 . 1283 .0000,, 
6.67 7.02 .0106 .001113 
1. 78• 2.93•• .0250** .001061•• 
9. 75** 4. 73•• .0030 .000583• 
2. ,0•• 1. 60** .0069 .ooo,ss•• 
1. 85** .487 .0167** .000185 

.61 · .467 .035 .000181 

.... 
'° 
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content was highest in grass clipped at 5/8 inch• and decrsased vith higher 

heights of clipping. DU'f'erancea between protein content at dilferent 

clipping hsights were not significant, however. Addition of nitrogen 

ef'fected an increase in average protein content. The increase between the 

check plot and the plots fertilized with ;o pounds was not signiticant-, 

although llighar rates of' fertillzaUon showed increases signit'"icant at 

the U level over that of' t he unfertilized plots. Mean aquarea (Table 6) 

show the differences between dates to be signif'icant. at the 5% leve, vhtle 

di.f'ferenees due to heights of clipping were not signif'"icant. Signif'icance 

at the l$ level was obtained for fertilizers:, heights x tertill?Af"B, and 

da't$s x fertilizers.. Dates x: heigh ::.s showed signiticance at the 5% level. 

Mean a.sh eontent of buf'f'alo grass fluctuated during the~ (Table 

5) with the highe~ avera~ percent in the clipping l."'.&de September 29. The 

average tor that date Yas 8. 88$ and w.s not signif'icantl.7 dif'ferent f'rom 

t.be s.~ obtained on July 2,, or 7. 95% obtained on June 6. The average of 

6. 73$ obtai.ned on August 3 mus sigrdf'1.cantly l.owr than any or the other 

three. H.eight.s o.t clipping shoved no signtflcant effects on the ash ·con

tent_ alt.hough there wu a slight teudeney £or the .aeh content to be h.i{#lest 

on loveat-clipped plote. Effects or re~il1zera showed that the ash content 

decreased SOriteWhat with -the addition of nitrogen.. The mean square for the 

data e<nparl.son was signiticant at the S% level• and there was no signit1oant 

difference between ash content. at different heights of clipping. Datea x 

heights- fertilizers. and lleighUJ x f'ertillzers showed hi~ significant 

effects. 

S1gm..ficant differences were obtainod between average ealcium. content 

on ditferent dates (Table 5) . though such dif'ferences were irregular. 

Avel"t,t;G ealciw content was highest. f'rom plots clipped nt 2 inches-, although 
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not significantly higher than the calcium content from. lower clipped plots. 

ratrogen fertilization co.used no marked effects on the calcium cont ent as 

the avemt,""G calcium parcentage ranged ootveen 0.55% and 0.56%, with a 

dif'ference of o.W required for significance at the 5% level. The mean 

squares t.abulated in Table 6 show significance at the 5% level for compari

son of dates, no si¢f'icance :f'or either hei~t of cll.pping or fertilizer 

comparisons, and s1gni~iot:ltl08 at the 1$ level for dates x heights and dates 

x fertilizers. This indicated that dates vere the c:kmrl.nant factors govemdng 

calcium content, either when consi.dered alone or as an interaction with 

mights or fertilizers.. Dasie data in Table 15 show that oaleiUlll content 

varied t,11"68.tly between dates, and vi thin dates. 

The average phosphorus content {Table 5) varied little during the 

season, the range being 0.005%,. The average phosphorus content vas highest 

on the plots clipped at 5/8 inch,. and decreased on pl.0-ts clipped at 1 and 

2 inches. There was a tendency toward a decrease in phosphorus content \dth 

the addition of nitrogen. and significance at the 5» level vas obtained 

between plots ierM.ll2ed at rates or 50 pounds of' nitrogen and 150 pounds 

of ni+.rogen per acre. Henn squares {'.l'able 6) sho'.r effects of da.t.es to be 

insignificant, vbile heights or clipping \/ere highly significant. FertJ.lizer 

effects were significant at the 5j level; and dates x heights and hei.ghts 

x f ertillzers effects were significant at the 1% level. 

·rn-e nean dry wights or buffalo roots showed no s1gnificnnt effectB 

due to either heights of' clipping or rat.es or nitrogen rertllimtion t.rablea 

3 and 4). Buie data for dry weight of buffalo roots given in Table 18 

show very litt1e variation; the maxhtuin variation in veight being 3 grams. 
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DISCUSSION 

Climatie conditions du:ring the .season caused m2rked affects on the 

general appeaTance of' the turf of both grasses. Abundant raina during 

May prodv.eed lush grot.rtb, but probably leached significant amount s of fer

tilizer from the soil. Drr am hot weather during the middle StllW!er caused 

browning of the grasses. tmd benefit.t.sd the development of' ueeda and~ 

grasses •. 

Yields of: both grasses were aff ected by dates, heights of olipping, 

and fertilizers.. Ylelcl vere highest from earliest.c llppin:.:s and declined 

during the summer. Clipping at 5/S inch gave the highest yields:., while 

yields wre lowest on plots clipped at 2 inches. Fomge yields increased 

with increased amounts of added nitrogen. Yields wre. iDcorudstent with 

different oombinat1ons of dateat heights, and fert.illzent giving different 

results. fleduetion in yield of t he buffalo gras.s during the .season was 

greater than tbe reductl on in yield of 'barmuda grass. Plots of butfalo 

grass cllpf.Y"vd at 2 inches ~ quite weedy duri~ the months of August 

and Sept.amber, vi t h the c lippings eonsuting largely of' wed;y imterlal. 

Average protein content or both grasses showed a marked ~ ~ 

the season. Protain content was highest on plots cli :ped at 5/s·1oo1t., and 

decreased with greater clipping heights. Effects a£ added nitrogen were 

highly significant, 'W'i th higher rates of fertilization increasing ~'le pl"Oteln 

content oi' both benwda and buffalo graaa. ti.a;, growth on some plots 

probably accGiWlted for some ot the d&~se in protein content of buffalo' 

grass in the la.st tvo ell PPUl.:ct;S• 

Ash eontent ~ both grasses was aonmmat irregular during tile season, 

and shoved no effoou due t.o heights or clipping. Addition of nitrogen shaured 

' 1ncona1stent- e.ttects on the uh content. o£ bermuda grass, but caused a slight 
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and overali significant deerense' in average ash content of °b'..rl'f'alo grass. 

Caleium content of l'.loth grasses shoved onl::, slight ei'tects due to dates 

or heights or clipping. ! dditi.on of nitrogen caused little variatj,.on 1n 

calcium content o-f buffalo gross., and caused significantly different, but 

irregular effee-ts on the calcl.u:a content of bermuda grass. 

The eff e-et of dates on the pho:Jphorus cont'ent of bel'muda gre.ss vas 

highly significant, and showed a tendency f'or a decrease during the S1.l:illll.er. 

The average phosphorus content of buffnl.o grass varied only slightly and in

signii'icantly during the season, with a. tendency f'or·a proirressive decrease. 

Average phosphorus content. of both grasses was higheat on plots clipped at 

5/8 inch, and decreased with greater clipping heights. The ef.fects of ni t..rogen 

fertilizer were significant-, vi.th the .addition o~ nitrogen showing an over-

all effect of decreasing the average phosphorus content. · Phoaphorus content 

of both grasses varied inversely with the calcium contc.nt. -

The only effeet of clipping heights and rates of nitrogen rertiliza·tion 

on root veight s was not.ed in the case or be:rmuda grass.. . The effects of 

nitrogen sht>Ved sign11'1eanc-e at the 5% level,. with the average weights highest 

on unfert,illzed plots. It- is possible that any diffenmoe in root weights 

are to be noted in depth of penetration rather than in root mass near the soil 

surface. Greater differences ll.lfzy' show up in later years. 

The data ropor+-ved by Stephens (18) for the first year' of' the t.'Urrent 

study varied to sOl:ile extent from the result.a reported in this paper. Moat 

ditterencea can probably be e.tt.ributed t.o di£ferenee.s in climatic conditiona, 

vhich were so!ll-aw:hat more favorable in 1948. Aver&ge protein content of both 

bermuda grass and buffalo grass was slightly higher 1n 1948, attribut.able to 

a greater amount of rainfall during the summer. Ash, caleiUlll~ &nd phosphorus 

content in 1949 were slightly higher, and reflected the difference in preci

pitation between 'the two years. The yields of' both grasses wre higher in 1948 
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than 1n 1949,. although the bel'fflUda outyielded the buffalo grass by about 

the same proportion i n both years. General appearan-ce of the turf \.Jf.\S 

affected by the same factors in both years: the addi t1on or ni trogon im

parted a more desirable, dark-green color; l inch clipping height prodw:ei 

the smoothest turf. In both seasons, ueeds became more prevalent durlng the 

later oli""""'-i"''"S l.~, · 

Measure of the iDtoraetions sho.\.'ed that 1~he general response of both 

grasses for yield and chemical emiposi ti-On was not unit'oflld.ly e.:rteeted tr'.f 

the interacting effects of dates of clipping .• heights of clipping., Ol .. r.ates 

of ni~gen fertilization. Aeeordingly, no certain hei.ght o£ clipping and 

rate or fertilizer combination gave eonais"'"'9ntly equal results; no certain 

rate of nitrogen i'ertlli:aa·tion 'Was eonsistently better to the same deg1'$e for 

all dates; and no certain height of clipping gaw equal results on all dates.. 
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SUMMtiRY 

In March, 1948, s 3-yem:- experiment vas initiated at the O.klaho&l 

Experiment St.e tion to s~ the effeet.tt of different d&t.es, heights ot 

clipping, oo.d mtaa of nitrogen fertillaation on tho forage yields mid 

chemical ecmpos;i tion of be'l"ll1Uda grass and bu.ff'alo 5Tass. Data presentoo in 

this paper 1a for the second ye~ r invest!ga.tions, and does not justify 

making any de.finite eonclusifflS. Data fer 1949 sbo'u the .fol.lom:ng: 

l . Appearance of t..~e turf vas enebanced by t he addi t1on o-r ni trogtim, 

and the plot s el'.1.pped at 1 inch maintained a better appearance 

thrOU@loo:t the seQSon. 

2. Weeda infested t he J.ow..clipped plots of OOI'mtl.da grass end the higb

ellpped plots or buffalo grus.s.. 

3. Dry w tght. yields of f orage of both gr-.1s.ses were highe:at on plot s 

clipped at 5/8 inch, and lowest on plot s clipped at 2 inches. Yields 

inereasad with inc!'OOaed amounts of ammonium nitrate, aflA were higoo~ 

from oarl:y el!ppin:r::s . Total yields of bemu.da grass wei-e greater 

thml total. yields. for mffalo grass. 

4. Protein content of both bel'!l.lUda grass and btu~slo gnum vu highest 

on plots ellpped at 5/8 inch, .tmd progreaa!valy lcwer vi t h higbe1'" 

clJ.ppirlg heights. Protein eont.ent was ma~ arrectoo by data of 

ollpp!ng, being highest in e ::-,:rl;y cuttings and decreasing wit..~ ~ 

sequent cuttings,. The addition .of ammonium nitrate increased the 

protein content of both grasses. 

5. Ash content ws irregular during the season, and ws slightly- hi gher' 

ea plots clipped at. 5/3 ineh. The ash content or hEmm.1da grass shol,Jed 

no def'inite response to added Di t.rogen, tmile the ash ooatent ot 
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buffalo gram1 varied inverselg with the amount of nitrogen added. 

6. Tho calcium content of both grasses fluctuated irregular}:- and was 

not. greatly affected by date.st he.ights of clipping, or rates of 

nit.ro-r,m f'erM.lintion. 

7. PhosphOl"ils content cf bot.h gl"P.mtes shewed a slight decrease duril'lg 

the~ season, and was slightly greater on the plots eli pped 

at ;/s inch. Phosphorus content was affected slightly by the added 

n1 trogen, the ~ertllized plots being slightly higher than the f e:r

t1l !zed plots. 

s. Dry weights of' roots of both (,.tl"QSSes showed no marked 1"af3.p0Dse to 

m:w trootmeat, alt.hough · bermuda roots shoved slightl;f b.eavier ~ights 

on. unfertilized plo'te. 
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Table 7 .~l)ry weight yie1ds (pounds per acre) or bermuda grass as aff'ected 
by different heights of clipping, dates or clipping, and rntes 

of ni t.1-ogen fertilization, St1llwter, 1949. 

Height Lbs. 1-i 
~ Repll- per 

5/21 6liJ ~~ ~r 9/6. ilio CJ.ippi,na cafJ-w acre 
5/~ I 0 348 443 836 180 494 207 

50 654 l81 859 89 346 201 
100 368 41.2 m 569 t;..5 268 
150 8.40 356 866 381 - 109 131 

II 0 876 256 698 444 318 174 
50 484 192 399 352 216 129 

100 568 270 615 252 106 107 
150 ?93 296 804 372 , 399 149 

1u I 0 137 219 413 218 97 61 
50 371 315 539 220 259 84 

100 850 794 765 368 183 73 
150 9TJ 922 939 489 351 150 

II 0 298 219 735 312 504 265 
50 358 282 &:)2 203 310 244 

100 660 .392 1,028 375 m 240 
150 528 383 556 344 160 7l 

2fl I 0 395 281. 442 21)9 256 40 
50 2'Z'/ 303 285 304 83 25 

100 204 459 479 364 221 56 
150 439 384 608 4" .352 135 

n 0 123 252 466 253 294 un 
50 238 290 542 243 286 l2l 

100 135 213 447 335 347 99 
150 301 330 429 240 1l4 92 
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Table 8.-Percent protein content 0£ bermuda g1-asa as a.ff.eoted by different 
hGights o.f clipp~, dates of clipping, and rates of nitrogen 

fertilisation., Stillwater, 1949. 

Height Lbs.., N 
of Repli- per 

~72j 6/2:j Uffl2:·~ mi CJ.;_p:gipg . ®MM acre 

5/'i!}' I 0 1S.S1 14.13 14.48 14 .. 6o 1.0. 7l 11.15 
50 15.41 15.87 ]3.28 13.72 9. 28 10 ,.., ,., 

e / 0 

lOO 16.SO 16.57 15.:10 ll.65 13.16 12.41 
150 17.)7 16.80 13.98 ll .. 53 9 .78 11.78 

II 0 15.17 15.99 13.22 11.34 16.35 11.09 
50 15.99 16.11 lJ.72 9.46 9.71 10.34 

100 14.66 15.99 13.16 10.53 9.46 ll.03 
150 17.37 16.6) ]J .. 47 ll.97 10.24 10.90 

1u I 0 17 • .38 ]4.19 l3.2S 9.84 8.58 10.00 
50 15.93 14.83 14.22 10.65 9.15 10.71 

100 13.61 15.76 14.79 ll-46 11.03 l0.71 
150 15.35 15.58 l4.7"J 12.66 10.65 11.40 

II 0 13.44 15.9.3 l4.60 14.03 10.65 12.10 
50 17 .. 96 16 .• 22 14.,28 11.21 9.84 ll.28 

100 11.87 15.5.3 13.;3 11..t.O 10 .. 21 9.71 
150 16.S6 14.43 13.66 10.46 8.96 10.28 

2t1 I 0 14.94 ]J.9() 13.22 10.$4 9.40 9. 65 
50 17-49 ]3.61 12 .• )4 10.53 9.os 9.34 

100 18.59 15.06 13.28 12.09 10 .• 84 10.15 
l.50 17.14 14.66 12.72 10.58 16 .• 16 9.65 

II 0 15.70 16.22 ]3.66 11.21 9.65 9.35 
50 17.67 15.06 12.41 ll..-91 6.96 9.65 

100 ]4.66 17.74 13.47 12.0.3 10.21 10 .. 15 
150 15.58 l.4.83 13.16 10.5:3 9.15 9.78 
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Table 9.-Pareent ash content or bermuda grass as sf'feeted b:, different. 
heights of olippL.,g. dates of clipping, and rates of" n! trogen 

fertilisation, Stillwater, 1949 .. 

Height Lbs ... N 
of Repll- psr 

sl23 6/2J: ~:~_nn9[6 '.2bli c1i2p1n.Q' catigp ·acm 

5/Jtt I 0 4 .. 43 U.85 }J.16 13.47 9. 32 13.43 
50 5.42 11.22 ll.12 10.29 7.64 10.74 

100 6.49 11.56 u.90 10.65 9.o6 11.91 
150 4.70 ll.-47 10.28 10.14 7.72 n.41 

II 0 5-47 ll.95 13.14 11.27 9.68 14.41 
50 5.95 12.73 12.15 9.91 12.30 ll.70 

100 4 .. 99 12.14 ll .. 27 9.78 7.29 10.52 
150 4.32 12.25 12.76 10.85 11.12 13.62 

1u I 0 4.73 10.65 10.28 9.16 7.50 10.32 
50 5.84 8..92 8.43 7.54 4.73 s.14 

100 5.03 ll.46 10.95 10.as S.85 11.79 
150 6.36 10. 36 ll.37 10.84 9.ll 12.50 

II 0 4-24 11.19 ll.16 9.65 ll.13 13.27 
50 5.32 8..29 11..81 9.71 8.09 8.85 

100 4.69 ll.16 l).62 11.43 9.14 16.08 
150 5.02 11.?6 ll.81 9 •. 72 1.94 12.87 

2"· I 0 6.29 9.99 l0.o6 9.48 10.54 124) 
50 5.08 10.28 9. 53 11. 25 8.51 12.72 

100 4.44 10.64 10.97 10.15 10.98 12.;1 
150 5.74 9. 50 9.65 10.65 7.<'/2. 13-.86 

II 0 4.69 10.29 lJ.66 .· ·9.38 8.54 13 .. 27 
50 4.s3 10.24 12.41, 11 .. 29 9.24 S. 85 

100 4.37 10.97 12.0J 10.49 ll.12 16 .. 08 
150 5.04 10.66 12.22 9.52 7.92 12.87 
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Tabl& 10.-Percent calci um content of bormuda grass as affected by di.f'-
ferent heights or clipping, dates of clipping, and rates of 

nitrogen fertilization, St.illvater, 1949. 

Height Lbs. N 
or Repli- per 

0j jJs ·Yi §76 <tl:~um,pg . mt100 um 222J 9ljo 

5/~f I 0 .41 . 57 . ;1 .43 . 45 . 52 
50 . 79 . 50 .45 -47 .41 . 51 

100 . 79 . 63 .1.2 .43 .QJ .44 
150 .56 .48 .50 . 53 . t;?. . 52 

I I 0 .63 .54 .49 .48 .45 . 89 
50 .n . 92 .45 . 51 .46 . 58 

100 .52 .67 . ;o .53 .44 . 52 
150 . )6 . 80 .52 .48 .45 .-63 

111 I 0 .47 .1/::> .48 . 50 -41 . 51 
50 . 64 .38 . 49 . 51 .39 . 51 

100 .41 .ltJ .47 .48 .48 . 53 
150 .69 .38 .47 .44 .40 .61 

II 0 . 4J . 53 .49 .48 .51 .. 88 
50 .so . 56 ;.52 . 53 .47 .71 

100 • .39 .49 .49 .47 . 56 . 78 
150 .57 .49 . 56 . 51 . ti,6 .75 

I 0 . 75 .40 .45 . 53 . ;o . 6.3 
50 . 52 • .)9 .49 .51 .49 . 59 

100 .43- .49 .48 .49 . 51 .74 
150 . 68 .48 .48 . 56 .l ;!, .65 

II 0 .. 45 .44 .44 . 52 .49 .so 
50 .41 . 45 . 51 .. 52 . 49 1. 51 

100 .74 .68 .49 . 54 .55 l .o6 
150 .40 . 51 .50 .55 . 43 .66 
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Table ll.-Pereent phosphorus content of 'bamuda gmss u atteoted by" 
dli'ferent heights of ol.1ppilt£_, dates er ellpptng, and rates 

G1: ni~,en .rertillmtion, Stil.lwater, 1949. 

He1ght Lbs. N 
or P.epll.- per 

:'5hj ~: ~i?~ Wii Cl.1.pp!:EI cation am Q2j , n tt 

5/PJl I 0 -.27 .49 .33 .39 .'Zl .33 
50 .27 .47 .29 .,; .22 .25 

lOO .,; .1+7 Jl .28 .30 .. 30 
150 • .32 -45 .28 .Z! .21 .24 

II 0 .30 .49 .30 .28 .25 .25 
;o .29 .49 .28 .22 .2.3 .27 

100 .20 .47 .26 .24 .20 .. 2, 
150 ... 25 .49 .26 .28 .27 .30 

ll1 I 0 .32 .t.,6 JO .27 .21 .lS 
50 .)2 .43 .29 •. JO .21 .26 

100 .31 -.46 .2!/ .28 .24 .2.5 
150 .35 .42 .30 .31 .Zl ~ 

II 0 ... 23 .42 .26 .26 .21 .20 
;c .,.26 J;..O ..26 .. 24 .19 .15 

100 .. ,;1. .49- .27 •. 26 .22 .17 
150 .20 "'47 .. 24 .24 .19 .20 

2n I 0 .30 .~ .. J1 .z,· •. 22 .~1 
50 .24 .41 .26 .. 2:1 . 21 .is 

100 . )1 .,f.2- .28 .26 .25 .22 
150 .33 • .42 .2.8 .25 .. 22 .15 

II 0 .26 .45 • .24 .24 .22 .2:3 
50 .29 .. 43 .26 .. 24 .20 .21 

100 .21 .)8 .. 24 .22 .1$ .24 
150 .2:1 .,s .25 • .20 .18 .18 
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Table 12.-Dry wights (grams) of roots of bermuda grass as affected 
by ditterent heights of clipping and rates of nitrogen 
fertilization,. Still.Yater, 1949. 

Height . 
of 

Qllppipg 

5/8" 

Repliootion 

I 

II 

I 

II 

I 

II 

Lbs. or 
N per 
acre 

0 
50 

100 
150 

0 . 
50 

100 
150 

0 
50 

100 
150 

0 
50 

100 
150 

0 
50 

100 
150 

0 
50 

100 
150 

Dr'J wight of roots (gms.) 

9 
12 
12 
9 

7 
10 
? 
9 

9 
8 
6 

13 

6 
8 
6 

JJ 

8 
10 

7 
7 

8 
9 
8 
8 
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Table 13.-nr:, wight y.telds (pounds per acre) ot butfal.o grass aa 
at.rected by difi&:rent heights 0£ clipping, date_s. <JS cllJ>
;,"dng, and rates or nitrogen fwtillution,. Still'mtter, 1949. 

lloight .. 
of' 
~~ 

P~pl1-
~ -

I 

n 

I 

II 

I 

II 

Lbs .. ot 
N per 

lfll'I 

0 
50 

100 
1,0 

0 
50 

100 
l.50 

0 
50 

JOO 
ISO 

0 
so 

100 
150 

0 
50 

100 
150 

0 
50 

lOO 
150 

! U6 
273 
389 
476 
481 

29"1 
355 
/+l,9 
439 

252 
262 
357 
282 

189 
290 
259 
326 

12 
14 
25 
33 

34 
28 

115 
53 

~~- ::~!~. 9@ 

m 103 77 
406 119 74 
563 120 7$ 
486 147 105 

405 190 75 ;a, l49 ?S 
518 184 147 
5e6 178 21-6 

275 35 72 
231 15 50 
185 19 44 
336 29 63 

182 39 58 
1.96 28 70 
315 56 101 
454 11 162 

l'7 • 24 26 
76 18 .36 
33 17 96 
20 38 53 

47 18 1,4 
72 18 )2 

240 30 $6 
132 28 51 
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Table u.. - Psi"eant protein content 0£ buffalo grass as af'i'ect.ed by 
dL.ferent heights of clipping, dates of clipping., snd rates 
of nitrogen fertilization, Stillwater, 1949. 

Height 
of 

CllpQiDi , 
Repll
ca.y.ep. 

I 

II 

II 

I 

II 

Lbs_. of 
u 1-.. 
ND 

0 
50 

100 
150 

0 
50 

100 
150 

0 
so 

JOO 
150 

0 
;o 

lOO 
150 

0 
50 

100 
lSO 

0 
50 

l1'X) 

150 

6/~ 
10. 15 
ll.15 
13.16 
13.97 

10. 53 
11. 09 
13. 59 
lJ.78 

11. 19 
U.59 

· 12. 0, 
13. 47 

U.,59 
ll. 71 
12.03 
13. 66 

9.40 
U..34 
12.34 
13.47 

10. 28 
10. 59 
U.91 
12.84 

U? 
ll.19 
11.41 
12. 46 
12.92 

11.43 
11.47 
12.so 
:ta.74 

lL29 
9. 56 

10.72 
12-46 

10 • .37 
10. 72 
10.89 
ll.36 

10. 37 
17. 26 
12.28 
13.09 

10. s, 
10.89 
u.ni 
12.05 

10. 31 
11.00 
U.06 
12. 23 

9. 67 
9. 79 

10. 83 
10.9; 

10.6o 
S.86 
9. 44 

11.36 

7.99 
10 • .n 
s.;i 
8. 57 

9. 09 
ia.34 
10. os 
11. 41 

9.71 
10. 59 
u .o:; 
9. 02 

9.65 
11. 4) 
10. 78 
10. 15 

9. 02 
9.15 

10. 21 
10.40 

9. 59 
9.21 
9. 28 

10. 09 
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Table 15 •.• "'Percent uh content of buffalo gm.as as affected by di.f.'f'erent 
Mights of clipping, dates of' cllpptng,. and rates of ni t-rogeB 
fertili"B&tlon., Stillwater, 1949. 

Height 
of 

Gl1m:iJli . 

. f ' 

nepl.t
MiJ9B 

I 

ll 

I 

II 

I 

II 

LGi. · ~t . 
lf per 

JZG: ,m 
0.. 7.71 

50 8.00 
100 7.52 
l,O 4.92 

0 s.66 
50 s .01 

100 a.21 
150 1.48 

0 s. 55 
50 s.09 

100 7. 59 
150 7.J.;l 

o· 9.10 
50 S.64 

100 7.23 
150 7.63 

0 9.62 
so 8.27 

100 7 .. 60 
150 7.7' 

0 s..28 
so 9.17 

100 7.65 
150 7.64, 

; 
! -;!=·= 

:¥! ~::~m: 
9.15 7.36 $.64 
8.22 7.41 m.n 
s.so 6.70 10.a:> 
7.10 5.81 6.57 

a.s1 7.}JJ 10. 19 
a.sJ 1.f;J 10..tJ) 
9.00 7.20 9.35 
7.Sl 6.41 a.21 
8.49 1.08 9.08 
S.00 7.30 S,.50 
5.46 5.05 a.14 
7.39 6.Q4 7.65 

S.77 7:./J 11.49 
7,.95 6.71 ll. 55 
?.SO 6,.29 l2.01 
7.33 6:.92 ll.'4 

s.,o 6.98 7.6' 
S.74 6-.4' 7 .:;?$ 
7.84 6,.(16. 7.2; 
s.m 6-44 7.1;}. 

7.~ s.96 6.64 
s.11 6. 88 6. 66 
7. ~ 6.0J 7.70 
7. 78 ~97 7.-00 
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Table 16.-Percent eel.cium content .of hlf'£alo grass as ar.r.ected by 
diff'erent heights of ellpping. date$ of ell.~~. end mt.es 
of nitrogen fertllisaUoa, St1llwt.er-. 1949. 

Het:til I . 

of 
Cll~ 

Hepli... 
I 

II 

I 

n 

I 

n 

.tbs. J! 
N par 
188 

0 
so 

lOO 
150 

0 
so 

100 
150 

0 
;o 

JOO 
150 

0 
50 

100 
150 

0 
so 

100 
150 

0 
50 

100 
150 

m 
.62 
.• 55 
.50 
.56 

. 60 

.53 

. (;I:'; 

.S4 

.;s 

.;3 

.• JI!) 

.47 

.52 

.53 

.51 

.56 

.so 

.54 

. ss 

. 62 

. ;o 

. 71 

. 44 
. 47 

I . 

· - ·m'~: ·~ §B 

.37 .61 .78 

.32 .S4 .a6 
• .36 . 61 . Q? 
.41 . 55 .55 

.•"rl .46 . 14 

.36 .SA, .76 
J.6 . 55 .• 73 .,2 . li,5 .,67 

.37 .$ . 70 

.36 .62 .14 

.43 . 55 .m. 

.32 .51 .e:a 

.36 . I/:) . 53 

.35 .47 . .62 

.47 . 57 .10 

.33 . S5 .63 

.61. .;a . '72 

.45 -49 .67 

.44 .• 56 . (1:J 

. 59 .6o .71 

.39 . (;/:J -49 

.57 .• 67 . 59 

.44 . 59 . 58 

.so . '2 ·'*'5 



Table 17.-Percent phosphorus content of buITalo grasa as affected 
btJ diff'eren.t heights of clipping, dates 0£ clipping, and 
rates of- ni trogan fertilization, St.ill.water, 1949. 

Height Lbs. or 
or Repli- N per ::ur :f swr:oo Clipping 2st1m . agre Y6 9/28 

5/f?Jt I 0 .14 .. 16 .14 .)4 
50 .14 .14 .16 .25 

100 .13 .14 . 15 .14 
150 .13 .12 .14 .13· 

II 0 .]4 .15 .15 .16 
50 .14 .15 .16 .17 

100 .]3 .15 .16 .16 
150 .13 .14 .13 .14 

l" I 0 . 16 .15 .]3 .15 
50 .14 .14 .15 .13 

100 .14 .14 .14 .ll,. 
150 . 14 .. 14 .l.3 .. 14 

II 0 .• 1.6 .15 .15 .15 
50 .]3 .14 . l,3 .12 

100 .13 .15 .4 .l4 
150 . 14 .14 . l4 .13 

211 I 0 .14 .14 .11 . l2 
50 .15 .14 .14 .n 

100 .14 .15 . 12 .10 
150 . 15 .]J .11 .ll 

II 0 . 14 .14 . 12 .10 
50 .13 .]3 .14 .13 

100 .14 .14 .12 .l3 
150 . 14 .15 .14 .13 



Table 18.-Dry ·weights {grams) of roots of buffalo grass as ttl"f"ected 
by different height-3 of clipping and rates of nitrogen 
f'ertillzation, Stillwter, 1949. 

Height Lbs. of 
of Replication N per Dry weight of roots (gos .• ) 

9J.1PRiSR §Q!'I 

5/SU I 0 7 
50 5 

100 7 
150 4 

II 0 4 
50 5 

100 4 
1.50 5 

111 I 0 5 
50 6 

100 4 
150 I+ 

II 0 6 
50 6 

100 5 
150 8 

2fl I 0 5 
50 :3 

100 5 
150 4 

II 0 7 
50 4 

lOO 4. 
150 4 
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Scope of Stuey; Both bermuda grass and buffalo grass are well adapted to · 
Oklahoma conditions, and have proven to be good grasses both for turf 
purposes and for livestock pas:tures and feed. However, little specific 
information is avail.able on the variations in yield and chemical com
position of' the grasses. It was the purpose of this stua, to investi
gate the effects of different heights and dates of: clipping, and rates 
of nitrogen fertilization, on the yields., chemical composition, and 
root production of bermuda and buff alo grass. Three clipping heights 
were used: 5/8, 1, and 2 inches. Six clippings were made on the ber
muda gras and four on the buf'f'alo grass and gave a measure of seasonal 
variation in yield and chemical composition • .ammonium nitrate vas 
applied at rates of o, 50, 100, and 150 pounds of nitrogen per acre. 
Dry weight yields were taken, and chemical analyses conducted to de
termine pereentages of protein, ash, calciur.i, and phosphorus for both 
grasses. Root samples were taken to determine the variation in root 
production. Analyses of variance were made to measure differences be
tween treatments, and assit-'Xl significance or non-aignifieanee to various 
treatment eff eets.. 

Findings and conclusions: The data reported is for 1949 and the second year 
of a J-year stud;y. Addition of nitrogenous fertilizer effected a.n 
immediate :improvement in the color of the turf of both grasses. During 
the months of May and June the grasses had a fine appearance, but be
came browned during the summer when precipitation was low. In addition, 
weeds and weedy gra.s.ses invaded the high-clipped plots of buffalo grass 
&nd the low-clipped plots of bermuda grass. Clipping at 5/8 inch re
sulted in t he highest yields, highest percentages of' protein, and high
est percentages of phosphorus. Ash and calcium content of both grasses 
v13re,nly slightly affected by clipping height. Clippings made early in 
the season gave the highest yields, highest· protein content, and highest 
phosphorus content for both ;rasse.a. Ash and calcium content were not 
greatly affected by the date of clipping. The addition of ammonium ni
trate increased forage yields and protein content of both grasses. Ash 
content of bermu<la. grass showed no definite response to nitrogen, while 
ash content of buf.falo grass varied inversely vith the amount of nitrogen 
added. Addition of nitrogen did not greatly affect calcium or phosphorua 
content of either grass. Dry weightEJ Qf roots of both grasstls showed no 
marked response to any treatment, although bem.uda grass roots shoved 
slightly heavie r weights on unf'ertili~d plots. The data reported does 
not justi.f'y making ond specific recommendations. L 
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