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INTRODUCTION

More experimentzl data are needed concerning the bensficial effects
of nitrogen fertilization upon the seasonal veriation in chemical compo-
sition, yield, and stend of bermuda grass and buffalo grass, before any
definite conqlusions csn be drawn or fertilizer recommsndations cen be
made. Knowledge of the effects of various clippimg heights upon these
gragsses should be of great benefit té all persons interested imn turf
management.,

Farmers and stockmen are interested im the veriations in chemical
composition of these gfasses in ovder to derive maximum benefit from the
forage, both green and cured, in the feeding of their livestock, Turfmen
and all lawn growers are interested in the influence of pitrogen fertili-
zation upon stand and appearance of the turf. They are also interested

in the increased amount i < Liz-ing caused by the additlon of niltrogen.

Hlting and cthers (7};1 ztabe that the dry matter of grasses increased
from about 20% in the spring to approximately 70% in the fall., The protein
content varied inverscly with the dry matter. They further slate that up-
on nitrogen fertilization an increase in yisld resulted which necsssitated
an incresased amount of clipping., Hitregen fertilization not only increased
the yield, but imperted a dark green color Lo the forage.

It wvas reported by Sprague and fwvual (19) that a light green turf was
undesirable. The general appearance of the turf was greatly improved by a

deep green coler,

R

#1 Figures in jparcnthesis refer to “Literature Cited", p. 18.



In Zarch, 1948, & three yesar experiment was designed te study the
] 3 £ & J
effects ef mitrogen fertilizaticon and varicus clipping helghts upon the

appearance, yisld, and chemical composition of bermuds grass, Cynoden

dectylon, (L.) Pers. and buffalo grass, Buchlos dactyleides, (Hutt,)
gactylon, : 3 , , /

Inpelm. These are Cklaohoma's two wmost lmportant pasture and turf grasses,
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Harrison (11} reporis that nitrogen fertilizstion incressed the vege-
tative greowth of grass thereby widening the retio belween roots &nd stems,
This fertilization increased stexm grcgth, bat not root development. Hoobt
development was retarded by low olipping. It was found by ¥illard and
Hies (22) that permanence snd root growth of o lewn was grestly inereassd

£ & large amount of cuperphusphate {20 to 25 pounds per 1,000 square feet)
was well mixed with the top three to four inches of soil., This should be
follosed with 15 to 20 pounds of bLel2-4 fertilizer, They also state that
5 to 10 pounds of l-12-4 fertiliger per 1,000 scusrc feet should be apnlied
in September and 5 to 10 pounds of 10-~&-4 the folloving sprisg. The lasun
should not be mowed cloger thas 1.5 inches.

Jolf courses musht be kept in an activelr gmrouing state throughout the
entire growing season if they are to withstond the close mowing 2nd exves-
sive wear, according to Yorgan et al, {15). Hence, fertilizers should be
applied in frequent small applicatisne. The grass should be mowed Yo 2
heirht of 1.5 inches with the clippings left on the zround. 3Bell and
De¥Frence (1) found thot a 10-b-i~ fertiliszer was the most satisfactory for
turf, Twenty per ecenmt nlirogen gave excellent color, vigor, and density,
hut the turf beeams Loo gspongy for putting, Fertilizer with 57 aitrogen
gave the finest textered grass, bub it vas suseeptible to ¢lover and weed
infestation, Hedium amsents of phosphorus alded the bLeoeflclal effects
of the nitrogen, but large amounts of it encouraged weed infesbtation and
retarded root develomment, Ib is reverted by Carroll (32) thst geass
treated with 5 pounds of Ammonium Sulfate per 1,000 sguare fect wos less

rosistant to drouthy conditions and extrusmes of hest and cold than was



untreated grass.

VYery comprehensive recopmendations for burf’fgrtilizatiaﬂ.are'pfen
santed by Sprasue (18). PFoth the type of ferbilizer and the rates of
application are presented as determined by soil fertility and time of
application. For besit results he recommends that one~third of the alire-
genn in such fertilizers b2 sunplied frop slowly available organic forms
such as Lankape, castor pomace, soybean meal, or something similar, Two
important precautiens should be observed in applying fertilizer to Lturf:
(1) the fertilizer must be evenly distributed te produce vniforam results
and {2) the fertilizer should be spread only when the grass leaves are
completely dry to svold burning the folilape.

In ¥ew Jersey, Sprague and Eveal (19) fonndvthab the helpght at which
turf should be mowed depended upon two factors: namely, the use to be
made of the turf, and the ability of the gress to withstand close mowing.
For lawns and golf fairwars the grass should not be mowed closer than
three-fourths of an inch and mowed twice weekly, In outlining mainte-
nance standipds for green keepers, it wes found that golf course tees
should be mowed one-half to three-fourths of an inch hizh to nllow the
ball to stand clear of the uncub grass (20).
cantage of protein mey be seintained in bulfslo grass by frequent mowning.
Buffslo grasy mowed one inch high ten times over a season had an aversge
erude protein conteat of 11.7%, bub uhen cot only 4 times the crude pro-
tein content was 9.3%. Clipping inereased the probein content 2,458, The
chemical composition of buffalo grass was nob grestly affected Ly resson~
able clipping. Froa fay 6, to Ssphesber 15, the cruds protein eontent

decreased from 13.3% to 8.47 and the ealcium and phosphorus contents



decreased slightly. This drop in constituents was apparently due to

maturity, not elirpinz {73)e

1len and Eilliasms (14) in Oklahoma, report that the composition
of buffale grass wss largely deternined by maturity. Heinfall influenced
the chemical composition only throagh its effect upon maturity, The
rapid drop in molsture, protein, and phosphorus eontent of buffalo Zrass
throughout the sesson was dee to approaching maturity.

Daniels {4} reports that in Oklahoms, buffslo srass was very high in
caleium, phosphorus, and sitrogen when compered with other grasses, bol
in cozparison with legumes, this grass wéa very low in mineral centent,
“hen grosn on fertile soil there was & Lendency for the grass to be hisher
in caleium and phosphorus. Hitrogen znd phosphorus content was highast

in May, and decressed toward the end of the growling season. On an average,

the caleium conbent ineressed fron ¥ay to June, and then decreszsed slowly
towsrd August.

Doring periods of low rainfall the dry matter of bersmda grass ine
cressed with the leower green yields. The pereent of protein wag highest
in the spring and decreused toward fell aasd msturity with the sore free
quently clipped grass containing the higher percentage of protein (7).
¥raps and Pudge (9) found that bermuds grass had & higher protein cone
tent than any other principal species of grass in esstern Texas. lersuda
graas was alsc lower in crude fiber than most,

In Cklahoma, bermuda grass cut overy week throuzlout the gréﬁiﬂg
season had ¢ Lhres-yesr average prolein content of 14.19% and ash content
of 7.73%, according to Francis and Baird (10).

Brown and Hollowell (2} report thet 1ittle response was obieined Trom

the fertilization of bermuda grass. Small gains in phosphorus content



egtlted from phosphate fertilization and a slight incresse in ealcium
from liming. The incresse in proteln due to nitropen fertilizatlen was
ustally gone within one month., The use of nitrogen ferdilizer regardlsss
of carrier, resulted in a slightly greater phosphorus content, but ap-
praciably redueszd the ezleium content of the 2rosg.

Grass should be fertilized with nitrogen throughout the groving
season, The plan of fertilization will not greatly inerease forage
yields, but sumser applisations of altrogen aid in maintaining wniformi-
ty (17). #itrogzen recovery in the foliage nas increased on an everage
of 21% due to nitrogen fertilization.

Truoz and obhers {Z1) report thet the applicstios of nitrogen as
garly in the spring as wss possible sade 1t possible to graze the pasture
from a week to 10 days lonper. The pasturage wao more palatable and
richer in protein, Amzonium Hitrate should be applied at the rate of
125 to 175 pounds per acrs,. The protein content of grasses sowsd fro-
auently was found by £nloW and Colenan {8) to averege much higher Lhan
when the grassss were moved oaly at the ond of the growing seasson. The
probein content of a gress is a grazed-condition was reised and maintained
at & somewhat higher level than ordinary by freguent light s
nitrogen fertilizer. Rsinfall rather than available nitrogen wss the
limiting factor in forage production as the pabis bebween totgl nitrogen
gonbent and pounds of forage produced was flexible.

Daniels and Harper {(5) repert that in Oklahoma the study of & sinzle
plant food element in the soil will nob give an sccurate estimaste of bthe
amount of that ele%em& which will be found in the plant, The sffect of
soil moistuare »enﬁitlans during the zrowlng season was g very lsportast

‘

factor in imcreasing or retarding the intaiks of calelum and phosphorus



fror the soil. During perdods of hizh rainfall the ezleium content of
plasts decreased and the phosphorus contant inereased (6).

It was reported in Horbiculture (12) that the best tizme be rencvete

tre laxn or turf was spring. The lawn or burf should be rolled to re-

%

nack any plants shoved up during the freezing and thawing processes. 4s
tha turf shows signs of lncressed activity it should be trested with g

4,

drh in nibrogen. A combination of orgenic fertie-

i-»s.

complete fertilizer, b
lizers is considered best. 4 fertilizer with the ratio of 10-3-5 was
satisfoctory If applied at the rate of 5 te 10 pounds per 1,000 scuare

feet or higher 1Y the soil wag poor,
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To determine the influence of nitrogen ferbilisation and the effects
of varivuas helghts of olipping upon bereuds grass snd buffale grass, four
rates of nibrogen, G, 30, 100, and 150 pounds per scre, vere applied in
all eombinations with three helghts of elipping, 5/8 inch, 1 inch, and 2
inches, nsing two replications.

The bermuda prass plots were located oo the Uklshowa Agricueliere

Guperiment Ststion Agronomy Farm - series 3400. Twenty-four plots, 9 by

dead foliape was bursed on Hareh lﬁ, 19484 The varions rates of nitrogen,
13

in the form of Ammonium Hitrale, were applied Narch 24, 1944,

The buffale grass plots were located three miles east of Stillwaloer,

Oklahozs, on the gollege~lessed Thomas ferm. Twenty-four 8 by 25 feet

plots wore laid off with no alleys betuween plobs, There was, howevaer,

an slley bebueen the replications. The various rates of Ammonive Miitrste

wnere

WaYrQ
with & bhasket to calch bhe colippings from sach plob. After each olirzing
g eomposibe 500-grasm ssople

and dried to detsrpine

les were cosbined according bto btreotaent and dabte of clipping

and wore used ag 8 basis for conduchking the chesmleal snalyses.



The chemical analyses were conducted in the soils laboratery at
Cklahoma A. and I, College. Determinations were mode for the percentages
of ash, nitrogen, protein, calcium, and phospherus. The methods used in

these tests were outlined by Dr. H. J. Harper.[g

/2 Mimeographed manual for use in the Soils Laboratory, Oklahoma A.
and M. College, p. 43-45, 51-52, 54, 65-66. 1948,
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LTS AND DISCUSSIONS

Climatic Conditior

The climatic conditions at 3tillwater, Jklahoma, are characterigzed
by moderste rainfsll {35 inches annually), which is somewhat erratic in
distribotion, and ususlly by soderate winters with oceasionzl severe
freezes. The meberorologleal data for the peried Janmsary, 1943, to
fecenber, 1948, are presented in Table 1. The rainfall wes slightly
above normal during February and ¥Harch. A4pril and tay were character-
ized by a slightly drouthy period, with Jume, Julr, and August, haviég
an excessive amount of rainfall, The temperatuere throughout the months
of Jarmary, February, and Farch, was from two Lo {ive degrees below
normal for that pericd with an excessive azount of snow and a minus five
degrees on March 12, The temperalure for the sumeer gosths was approximate-

ly normsl with the first kKilling frost occurring on October 18,

dppearamee of the Terf
e aprlicstion of ammonium nitrate greatly erhanced Liv sppearanc

ef the bermuds zgrass and ihe buffalo grass. The fertilized berswds grass

e

took on a derk green color with the color deependng with the ismcressed

aponnts of fervilizer added. The aowpal color of buffslo grass is a
grayishegreen, but the addition of nliroges imparted a dealirable dark green

color to the foliszge. The incresse is color intensity was nobliceable until
the last of June, alter which bhere were no golor differenges in the treat-
ed plots and eheck plots of either bermuds grass or bulfslo grsss.

The plots olippsd ab 1 inch produced the smeothest turf and had the

most plessing sppearance. The grass that hed been clipped 2t 2 inches
looked rough and slightly unbept when ihers
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Table le— Veteorolozical data for the rericd January, 1948 to December, 1948, Stillwater, Cklahoma,
£ i L | x ’

Honth Tempergture _ _Precipitation - Inches s
fainfall Snowfall Mo, of Days
B4 s
: & E o
g ; @ = & o 5 @ b a S BE
2 ¥ b 2 B A3 : £ ko Vet
& £ 3 R B 58 O b a B B e
@ o o - &K Ly o@ e & B oK
pe] 3 o ] i3 N A y Ly eir £ £ ol il LA
January Ieb b2 69 B3 3 28 045 -0.68 A | Le§ 5 e ow
February 276 2,2 76 17 1z 9 1.83  0.56 oA 5 10,6 1 - -
Harch L5e3  =ha9 21 20 -5 12 4,15 1,96 1% 1 1iye 8 A - -

April 66,5, 6.9 90 6 13 2,61 1,2 2.2 25 0 5 -

-3 | d
Fasd
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o
ey
b
B
by
A%

Yay 62,1 D2 92 28 Ll 1ol 10 I g 4 1
June 7.2 Quy 100 19 57 2 7.8hL 375 1.85 23 0 1 6 4
July 79,9  =l.5 96 25 62 31 L83 215 115 8 o 13 6 2
August 787 =26 100 21 58 5 3,55 0,32 G.85 0@ 0 h 4 -
Zeptomber 'e"f;l 3 DAY 89 7 Lt 27 0.6l &2,91 0.6 2y 0 | 2 1 -
Getober 61,0 0,8 90 U 2218 041 =2,75 006 21 o L - -

71 ! = 3 B y “ Nl % E ] -y RN %] %% 2 ) -
Hovepber 48,0 1,2 52 1 22 29 2,48 0.25 L0 28 19 I |
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the ground was rough and uneven, the reel set Lo clip abt five-eighths inch
dug into the cod lesving bars pabches in the turf. Hot anly do bave
patehes detract from the appesrance of the turfl, but they isterfere wmith

the plav of bthe ball on golfl course folrwars and greens,

Tields of Forage

The application of apmoriux nitrete ircreased the ylelds of bernuda
grass (Table 2) and buffalo grass (Tuble 3). With the exception of the
bermuds grass plots clinped at 5/8 inch, the yields increased proportien-
atnly with the amount of nitrogen added, OF the low clipped ploblsz, those
treated with 100 pounds of nitrogen produced the grestest yield, 2,007
pounds per acre, while the vield of the plots fertilized =ith 50 pounds
of nitrogen fell telowm that of the check plobs, 1,537 and 1,564 pounds,
respectively.

Considering all rates of fertilization combined, the amounts of
forage produced by the bermuda grass plots decreased with the increased
elipping heighte. The plots clipped at 5/8 ineh produced the greatest
yield, 1,800 pounds per acre, followed by 1,451 and 1,295 pounds produced

by the plobs elipped a2t 1 and 2 inches, respectively, However, dus to
sn excessive amount of weeds ip the lows-clipped plots, the forage pro-
duced was of poor appearance and quality until the clipsing on July 21,

which contzined only a trace of wecds.

heights, The plobs clipped at 5/% ineh, 1 inch, and 2 inches produced
649, 454, amd 221 pounds per acre, respectively. The yields at 21l clip-
pring heights inereased with the incressed smounts of nitrogen applisd.
The lact 3 clippings of the high clipped, highly fertilized buffulo grass

plets were exgecdingly weody. The predominating weeds were the wild
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Table 2. The averags chemicsl composition of bermuda grass as
a{fected by nitrogen fertilizstion and clipping at
fEillwater, Oklabome, 194%.
Nitrogen Treataent  Oreen Ui, Percentage
dbs, /4 1bs /4 Ash W, Prot,  Ca, P,
Low elipped (five-eighthe inch}
G‘ 3— [ 55!} ‘ S. &f} 2 - 3’;‘3’ l*'!l-l ?3‘ Qo 5’47 {3::}{3
50 1,537 T35 242 15.13 . 0.9
100 2,067 q.08 2,23 13,56 D45 020
150 2,052 Zuhh 2,36 1477 D46 D.20
Averesge 1,800 .19  2.35 14469 Db 0,19
: clinped {one ineh)
o 5.03 Z.28 14,25 Cuib 018
50 1,30¢ 833 2.74 14.02 Duih D15
100 1,655 8,54 2,38 1492 049 .19

L5G
Aversge

o
50
100
158
Average

s DOPRUNIC I SR
Graod Aversge

A 5

fij HE %A
High clipped (two inches)

o~ f i
g bpdy

92 177

1 ,lﬁ;@ 3 L 3 )33
1,482 821
1,255 8.03

Frlatos a2
1,553 F.1%

2e »’%z&

2»3&

2,69
1.55

Mi\."«’\.)
Ft b g
(EIRE Ryt

1555
1450

12,08
12436
13,65
1404
13.31

14,20

D7

Cudsd
915«'.{;
Ouh7
Qc:!%g
QM&?
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Tatle 3. The average chemical compositien of buffalo grass as
sffocted by nibtrogen fertilizaticn ard clipping st
Stillwoter, Oklahoma, 1948,

Hitrogen Treatment Green Ut. ' Percentage

Ibs. /4 lbs. /4 Ash Prot.  Ca, Py
‘ Low elipped (five~eighths inch)
0 L2 5,69 1,79 1i.22 043 0.4

50 566 b.86 1.96 12,2 D48 0,15
160 TLE 718 2,08 13,01 Q.45 0.l
;ivel"& {_’:5 é}",g 6 - 95:3 2’02 12 * 63 Q--ibﬁ 0%1!-};

Yediun elipped (one inch)

56 425 6.54 17 11,80 G.45 (OLl4
1eo A=) Ge36 2,01 12,5 Q.54 0.4
Average L34 Ge5h 2,03 1Z2.70 0450 Q4

fiigh elipped (two inches)
G 119 7.09 1.93 12,07 0.62 C.15

5¢ 21 6,81 2,08 13.01 Q.45 .14
156 311 6,70 1,78 11.9 D458  Qulh
Average 221 677 1.55% 12,19 8,57 Dk

Grand Average WAl 6,75 2.00 12,50 0.5L 4,14
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Faspalams,
Pue Lo adaptatisn and growth hebit, the bermuds grass produced over

3 times as much forage as the buffalo grsss.

Chemieal Copposition of the Forage

Bermuda grass-~It will be noted in Teble 2 that, in general, the
protein content of bermuda grass was slightly incrcased by the addition
of pitrogen. The berauds grass clipped at 5/8 inch did not follow this
trend in that the proteln content of the check plot, 14.93%, mas exceed-
‘ed only by the 15,132 of the plots fertilized wilh 50 pounds of nitrogen.
This discrepancy is probsbly due Lo the excessive amount of weeds found
in the plots until the latter pert of July. The greatest variation in
protein content, 13.96% to 15.13%, was Tound in these weedy plots, how-
ever, bthe average probein content of the low-clipped plobs, 14.69%,
exceeded Lhe average protein contents, 14.607 and 13.71%, of the grasses
elipped 8t 1 inch and 2 inches respectively. fSosbining all freetments
the bermnds grass hed an averaze protein content of 14.203.

Apparently, bhe ash content wazs not affected by the various clipping
heights, There was variation due to nitropen fertilization, but no
definite trend was established with the possible exception of the grass
eclipped at 2 inches. In this treatment there was a definite increase in
ash conbent with the lncreased smounts of nitrogen fertilisstion. The
averaze ash content of 21l trealments wmas 9.19%,

The calcium and phosphorus contents were not greatly affected by
elipping or nitrogen fertilization., The calciun conteat remaiped within

the range of 0.7 & 0.02% throughout the growing sesson. There was 8

R,

range of Q.19% to 0.217 in the phosphorus content with the mean being



0.20%. As eould be expected, slight negative correlstion cccured be-

treesn: these fwmo congtitoent

Buffale grass--The protein content of beffslo gress was appreciably
increased by the addition of ailbtrogenous fertilizer (table 3}. The grass
elipped at 2 inches and fertilized with 150 pounds of nitrogen 4id nod
show thils iacrease dus, very likely, to the fact thet the last bhres
clippings conlained a high percestage of weedy growbth which lowered the
nltrogen éamteﬁt. Dombining fertilizer treatment, the grass ¢linped at
2 inches contained 2 much lower protein content, 12,19%, than either the
low-clipped or smedium-clipred grass, 12.65% and 12,708, respectively.

The variations due to nitrogen fertilizatlon were approximately the same
in all elipping heights with no one height exhibiting excessive amousts
of variation,

Different clipping helghts scemed Lo have very little effect upon
the ash content of buffalo grass. The grazss showed rather wlde variations
in ash content between the different rates of nitrogen, but no correlation
wag exhibited. |

The ealclun content was extremely variable, ranging from 0.42% to
0.625, The aprlication of nltrogen did not apparently affect the per~
centage, Little differences were found in the phosphorus coantents of all
treatments, The contendt was found to be in the range of 0.12% to 0.15%.
The sverage of all treatnmenty was G.1h%.

Az based upon these determinations, the bermuda grass contained a
higher matrdent costent bthan buffale grass. The cosplets chemical

analyses of these grasses are presented in the appendix (tables 4 and 5),



In March,
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1948, a thres-year experiment was seb wr at Stillwater,

Ciklahome, in order to study the effects of nitropen fertilization and

various clipping heizbbs upon the appearance, yield, and chemical

composition of berzuda

in this

defintte consclusions 2an be drasn

s papsr oaly represent the results oblained the first year, 2o

3 however, the one year's dats show

the following:

1. Bitrogen fertilization created & desirsble dark zreen color

é«b »

5.

be

T

in the forsze of bermuds grass and buffalo grass.

il

The 1 inch sowing helght appeared to he the best helight to

=

maintain, & smooth, well kest appearame of the torf,

. The bermpds grass outylelded the buffalc grass on both

fertilized and unfertilized plots.

Phe addition of n nitrogen ircressed the vields and, with
some notable exceptions, the protein content of the grasses
grown in pure stamis.

The céleium and phosphorus contents of the grasses were not
appresizbly affested by nitrogen fert 1lizztion or clipping
helght,

4 slisht nepative correlation was exhibited between the

galeine and phogsphorus conbents of the bermuda grass,

zrags and buffals grass. As tho data presented

The nitropgen cortent of the foraege was lowered by infestation

of weads.,
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Table 4, Chemical composition of bersuda grass as affected by sitrogen
fertilization and various heights and dates of elipping at
Stillwater, Oklshormam, 1948,

He “Dete | Green %ﬁe‘d ' Percontare
Treatment Slipped lbsa /4 Hoist. dsh B« Prot, GCa. P.
_dbs. /2
' “Tow clipped (five-eighths inch)

G )~12 2,269 69,60 6.70 J.Q? 19.15 076 0.09
0‘*‘«. 2 ,?t}&?r '?’:o ?ﬁ 5:?& T4 aé‘l) 1&:7.} 4 59 03,20

617 1,503 71.20 B8.10 1.68 10.50 0.50 0.20

6‘28 :!— ’37? 6% - 5& g ] 2{} ﬂl.-' 25 114 006 @t 36 Gu l?

P13 1,729 §7.20 2,50 2.58 16.12 040 0.22

?‘2}. l ,2?1 ?la 50 a%n 9@ 2 o 51 15. écj G . &2 Gl 23

T-31 1,316 71.00 .00 1,77 11.06  0.55 .23

:"‘13 1,210 Ig. 56 5-2{-5 201,2 15.13 Q.E&l 0‘1?

Be21 1,11"? f{}a?a l@l 9:} 24?? 17131 @:I}l G&QQ

o3 ogE 67,50 G40 2,16 13.50 .43 0,23

50 532 2,133 73,00 T.20 2,98 1262 0,71 0.02
6’*2 3‘ ¥ 551=V 66; IL}Q 5& % 2 ‘83 1? -» 68 G 51& @Q 19

6 Q 3. 2 2"’&6 67 w?@ ?@ ?{) 2 ® 5 S l 5i 94}’@ VQG 33 @Q 13

=13 1,467 56,80 2.00 2,45 15,31 Qu46 021

?"21 1;361 71- 3{-@ ?‘I ?Q Za 3&} lz)ra ég 9335 01 23

?»31 1,08% 6500 7.830 2,04 12,75 0.5k 0.22

3—“1 877 69,70 .60 2,86 1@.52 0.40 019

?"‘:’ . 13‘;{; 65’ léﬂ 3 té’g 2- 2»? -l-_.,« . 56 G . éiz Gn 22

100 512 EB59  TE.60 6475 2455 15.93  0.68 0,12
2ne Ly728 T6e30 5.00 2.33 1456 0,55 0.19

617 1,482 7210 790 1,90 11.88 G499 0.20

b3 1,561 £9.90 9.00 2,38 14.3%  0.38 0,21

=13 1,598 69,320 8-21 2.53 15.31 0,40 0.21

?‘“23- 1,‘&:&9 ?1933 ng :2!{:# °Y 15-? ; chﬁ Q.EG

7-31 1,225 £9.70 7.80 1.65 10,31  0.52 0.23

B3-13 1,361 72.60 8,10 2,90 13,75 0.0 D.1R

D21 1,119 TG0 llaﬁ@ 2,60 16.25 D.3 0.9

Fe a92 57.30 9.60 1,76 11.00 G40 .24

Hud ST 76.?9 .80 267 16,70 056 .22

6=17 2,057 3.30 8,20 2.07 12.9%  0.55 020

6-28 19598 63,30 8.50 2.37 1o.81 0.3 056

?‘lj 2 ,G?a? é‘}' . 10 7 » {;G 2 - 51 1 5: 62} 1. ‘{}1 @p?E

7=21 1,271 TL.90 8.50 2.55 15.9% 040 0,23

7"'31 1,15@ b.«oé’g ?'% 13&9 qu 56 (}u 5& 5-22

8-13 1,271 7140 7,70 2,26 14,13 0,35 C.17

8-21 1,134 70.30  9.30 2,59 16,19 0,39 0.7

G3 862 67.70 9.50 2,17 13.56 .37 0.22



Table L. (oont.)

[ Date  Oreen Yieid Percentage
Treatment (lipped ibs./A HBoist., 4sh - H.  Frobt, Da. P
Ibs,. /8 :

Tediun ciipaﬁd {1 i ch}
0 . 5““}2 212 é‘ﬁ rgs- ?QGJ ‘i}r 1 ?ABZ. Ve 12 Gdeg
bl l,?@@‘ 63,90 G.00 2;33 14,56 .60 0.20
6-17 1,546 71.90  7.00 1.3 10,50 045 0.20
623 L9  £9.40  7.90 2.20 12.75 0.3 0.17
?"‘13 1 ¥ ﬁlB 6@‘ 2'::3 519’2 2063 }«5175 CQ G.EQ
7-21 10361 70,30 8.30 2.56 16,00 0,35 0.21
T3l 353 69,1  7.10 1.66 10.33 Q.48 Q.21

36-},3 l ’ktbg ?1536 ?1'1 356 2. :Hi l!; - aﬁ Qghé‘ §Q16
8~21 802 69,70 5,90 2,70 16,835  0.40 0.20
9"’) ?26 &7c23 9105 laé‘é 1@@2‘-;3 {}q l:%l Gc 21
50 S5-12 454 67.50  7.95 2,39 14,92 0.67 0.08
b2 3,137 T5.40 .80 2,44 15,25 §.,37 0.17
617 1,528 72,20 7.30 176 11.00  0.48 0.21
628 1,331 69.20 7.90 2.28 1425 0. 3& 0,17
713 15634 68,90 7.70 2,37 1h.81 0 Q.39 0.20
721 1,119 TLAC  BL30 2,47  15.44 0a3? Celly
T-31 943 69,60  7.30 1.65 10,31 0,52 90,22
Q‘l_d ,1Q5 72009 ?OQG 2:3!‘&) 1-!-30 36 0# jg {}u 1?
2-21 qu T0.00  9.50 2.53  15.81 043 O;““
G ?)5 ‘ 5’? « 30 BaZ3 2,25 11&.{}6 uhid To24
100 512 1,236 67,80 7.50 2.55 15.93 0.%¢ 0.07
b2 M,53¢‘ 76.30 10.20 2,61 16,31 0.53 0.21
6-23 1,437 70,70 2.0 2,55  15.9) ,.Lﬁ 0.17
713 1,16? 5,50 7,90 2.45  15.31 0,41 0.2
-21 1,422 70,10 2,10 4,?, 17,06 0.43 0.23
7"'31 1 ’Q,ﬁ? g}@ » 5@ 5'3 -« 5@ l- .14 11} E@ Qc )gi G' 23
3-13 1,301 7130 F.40 2,48 15.5C  0.46 0.8
821 968 69,90 9460 2,67 16,69 G40 Q.21
Q3 933 - 63,00 9,90 2.08 13,00 Q.44 023
lsg 5“&.2 l ’513 . 6{3t;@€:} 7-26 ?' 59 16'10 60{36 G.Oﬁ
: 6-2 4,008 Thell 9,60 -Z.43 15,19 0.6 0.2
617 2,062 7340 7.60 2,05 12,81 0.52 0,21
5*2@ 1,300 63,60 3.& 2445 15,31 ﬁ.&@ &.l?
7‘21 1 ’#37 79.&0 é@ L 68 léc 7§ B {}O '5.:7 0‘»2
T=31 1,348 6940 %.h@ 1.80 11425 0,53 Q.22
’2—'13 l 311.22 71 .ﬁg gn{:@ 2*& }16 lStB% Q‘.&l} ﬁn 17

‘9—3 1,{}1\3 ééa S@ 4‘?@ QQ 1. 65 l{}qal Y 45 @cEE



Table L.

{cont,)

AN
a3

=
&
Treatnent

1bg. /4

"EQ%B
Clipped

Green Tield
1bs./A

Moist  Ash

Percentage

W
ig.

Prot.

Cae

0

lo¢

150

62
6-17
&-28
7-13
T=21
7-31
8-13
3-21
93

62

&-17
628
7-13
7-21
731
2-13
821
53

Z n
-

&-17
6232
T~13
T2
T3
8213
2

93

62

&-17
b2t
T-13
T2
T31
He13
A2

-
5
?"’u

1,150
B
292

1,316

1,376

1,029
711
908
666

1,815
1,301
983
1,331
1,346
1,165
247
727
636

2,176
1,392
l ’G é}, 5’4-
1,709
1,321
1,750
1,210

847

8L7

3,252
1420
1,322
1,765
1,543
1,089

998

(3.3 ¢
a32

High elipped
73,78 8.60
68,90 6.0
6952 T30
57.50  7.20
6330 T80
68,60  7.60
73,10 7,79
£3,00 9,00
65,2 8420

73,30 B.60
TS0 6,70
62,10 8,00
66,00 7,30
5750 7490
72,50 B0
67.90 9450
66 .m pJ » fff{\}

7020 9.40
7060 6,70
63.20 8,10
67.60  7.60
70,00 8,0

67.80 - 8,10
72,60 7.50
(8,70 9420
67.10 82,00

72.36 a0

Ti.40  7.00
67,20 #.60
8780 7,50
7000 8,20
563,00  8.30
72,60 .50
62,60 2,70

{Z inches)

2.7
2.15
2.63
2427
145
2625
2eh6

1.67

2.33
1.25
2431
2.12
2435
gy
wi f
2.18
2,28

1,65

2.63
155
2,49
2423
2,11
Lo 37

@3
L
250

2.3

Zeks3
2,08
2453
ek
1.72
2.16
2 ' i(a’{.

1.76

231

9.1
13.63
1644
1h.2%
15,06
15.58
lﬁcl{h‘{i

14,87
7,90
EEPY AN
1225
1469
TeGh
13.63
1033

1604
11.56
15,56
13 . ‘;’fk
13,12

Be 56
1ha55
15.63
13.34

15,19
13.00
15,81

11.00

0,73
0,43
0.38
OuliZ
0.0
052
'{} - ‘fiB

S P =

L v

0.39

0,79
037
0.39
G40
0453
O. 6%
fi 19

Liafhd
0.79
050
C A0
0.39
Da42
0,53
‘&n}-ﬁi
Oe4l1

0.38

ﬂj g

0e 56
{}c &.G
.35
D42
0. 56
Oubdy

s

g ¥

Qa2

SO0
B pof bt BY
WD R




Chepical compositlion of huffslo grase as

fertill wation and variocus clipplog he
-.lt ﬁillﬁa tp bod » Ji{lﬁ th-e.s"i °

2k

affected by albrogen

s and dates of clipping

%
Treatment

m#g uﬂ

Clipped

Green iieid

Holst.

Ash

e

Nereext&ﬂ

F’I’ﬂﬁ..

Cn.

o
Eog
&

1bs. /A

14

L%
9

100

150

5.21
6=15
630
7-15
T2
3w

3-17
2m25

521
615
G305
7-15
T2
8.2

217
B=25

52l
Ewl5
fm 302
F-15
G2
B

-5

s T

521
w15
630
7-15
722
5.2

317

6nn

’\,.“,r‘a
Kol g

436
218
915
221
2,0
272

1,133
1A
534
32k

l ,»b wﬁ
205
LiL
261

1,634
l;{l\g
751

53

1,200
36
610

348

1 ’f&?{}
599
957
653

1 ,jﬁﬁ
K94
271
L16

61-9. 02{3
5730
53.50
58480
5760
53.& - 6{}

56,70
5970
56,70
61,40
32,70
66440

53,70

‘?r’.y P
:, *

e-m

o R i g% 40

MQ.*D

5“’ - ii’}
é ‘oJ

£1.30

5.10
£,00
7ol
710
Te 5@

7{ J\r

7400
Tel3
yee
70
6.90
6-6@
6,30

700

1.71
176
1. 75

i

l.:sx?
S.tp ul?
}-l?rgt.

l.62

l.?@
72

10.69
10G.62
10, Gy
11.38

11.38
12.63
10,28

10,13
11.83
17.00
11.06
11.69
126G
12. 3

1c.28

15.5J
12.94
15 a2
10463
12.56
&.UB
M- f‘efw

FoGh

1 » 5{3
12.463
l ! .A}»ﬂ
13.63
15.13

Low elipped (five-eizhihs inch)

051
Duh2
Ce jé)
Cuh3
0.%h
040

D85
056
AL
ﬁ‘&m}é}
Ge33
"\‘é. L;,{)
@‘i‘*l
Dol

.10
0,16
0.17
0.16
0.12
0,10
0.19

.17
el 2
e lb
015
0.16
.12
8' ll
0,17

0416
Oalkh
017
D15
0,12
D30
fra1ft

0.16
0,10
0u13
Gelb
G.1h
0.1z
2.05



25

100

150

1’
630
T=15
7 "‘uz
B2

817
825

B2l
b1’
6-30
715
P2
He2

B.17
B35

S=21
b-15
630
7-15

'?'5;

£ “2
u-*l[
225

521
€-15
630
7-15
722
3.2

8-17
8-25

172
98
249
555
245
261
185

206
250
ﬁ?m
fj. i 9
697
249
338
261

915
266
LR
556
795
333
103
305

1,056
gl
545
83z
2L%
379
566
359

65,70
53.10
6ha 26
59,10

5720

62,40

57,20

5140
5750
62,20
57 50
G« 30

56,90

68,20
51.10
59,50

59,30
55,20
63,90
53,70

é‘é’p 2{:‘
&3.50
&E2.50
62,60
5970
600
6030

5.00
700
T 25
.80
6490
£ 60

T L0

6,70
H.40
5,00
WA
6,70
5450
£.80

6,30
)a JE?
730
590
£y 70
£, 50
A
6. 70

6,80
£.30
6. 50
£.10
6,60
6,70

1,49
2.16
lofﬁ?
1.73
14& 27
2491
240k

287
1.64
1.54
1.87
1.21
2@ mi-
1.66

2.08
1.96
2uhB
1.37
1489
1*? 2y
2,15
1,66

2u39
2.58
273
203
2419
238

1.96

9.31

13.50 .

10, 5;!;
11l.81
11.6%
18,19
1#" . 75

13.94
10.25
14,75
9.63
11,69
11;31
ZaT5
lu,,

13,00
12,25
15,50
11,69
11.81
12.38

G350
10,38

15.94
16.12

17,19

12.56
12,69
12450
14,588
12,25

0.7
G 5}2
D35

0,38

038
0,40

0,23
0,60
:O‘ z&ﬁ
"@@ 3?
.32
DLk
.42
2 2 @3

0.59
SIRIE
L A
G2
Ue39
G i}h
038
Q.82
Cud3
CX‘ &&g
0,37
Q,Bﬁ
Cuhily
039
" ?3;,0

Teble 5, (cont.)
] Date  ureen [ieid “Percentage
Trestment Clipped ibs./2  Hoist. Ash H.  Prote. Ca. P.
_lbs. /8 — »
' Teaiue cliﬂvﬁd {1 inch) '
0 5u21 457 62,90 7,50 1,71 10,69 Ok 0,16

0.16
0.16
{}alﬁ)
.1b
0¢ l}
3,09
0.16

Qel7
0,12
gwlﬁ

D16
v.lé
0.11
.10
2,11

Gal6
.30
.15
U.16
vm}};
.10
O.11
0.17

0.16
0.32
0.16
.15
Oall
.03



Table 5, {(cvont.)

B
Treatment

€13

Pate
pped

Lk

fGreen Yio1d

Holst.

ﬁ.,sb

P

15 fi,cjf‘i

O

56

i
e

521
615
&-20
7-15
T2
Bm2

Y

Bl 5

5-23
515
6=30
715
722
8

317

5-21
&-15
630
Pl
T2
W
Eml7

e
B2

5-21
6=15
630
Tl
7-22
-2

817

8=25

Sl
a7
b s
&
7a

315
131
155
107

High
58,31
05425
60.23
ﬁjd&?
59.60
5560
61,00
57.75

blys 70
69493
63.50
608
57.20

2,00

58.71

56,42
4

&1 .10
5950
54451
3,46

A g
5 el

59.97

£3.45
éi% * 3’.‘:3
582G
6550
5175
S PN Y
2,24

clipred (2 inches)

7,00

2,00
5.00
5.10
é‘ » !;«O
£
5& C":}

630
TekG
370
7400
£.90
6,70
5.40

710

11.13
10,38
15.00
18,63
10,53
10.08
1844
10,60

15.00
12 - (}li.i«
15.83
10.09
12,56
12,63
llf » 33;&'23

Fe

15.0%
11.1%
13775
1081
11.75
1175
13.75

10,56
11.19

I, ey
1"5"3 S f

12,50
10.75
10,82
12,19
12,63

2.75

Docls
.13
0132
2,13
3.15
{}llg

0.11
£.19

.16
Qn lfl-t'
0.17
0.12
0,10

5218
S.12
412
G.15
0.1
D209
Ue 16

0,18
0,12
0.16
0,15
0.12
0,10
1,009
Q.15
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