B FECT OF DIFFERENT HEIGHTS OF CLIPPING, RATES OF NITROGEN
FERTILIZATION, AND DATES OF CLIPPING ON YIELD, CHEMICAL
COMPOSITION, AND ROOT PRODUCTION UF BERMUDA GRASS, CYOiO=-
DON DACTYLON (L.) PERS., AND BUFFALO GRASS, BUCHLOE DACTYw
LOIDES, (NUTT.), ENGELM,

3y
GEOE&EALV&‘I‘IILES
Bachelor of Science
liew Mexico College of Agriculture and Mechamie Arts
State College, lew Mexico
1949

Submitted to the Department of Agronomy
Uklahoma Agricultural and Hechanical College
In Partial Fulfillment of the Requirements
for the degree of
MASTER OF SCIENCE
1950



APPROVED BYs

ii3

—

LIBRARY

i FEB' 6 1951

Chai Thesis Committee

PP teg X,

268077



INTRODUCTION « o « « o «
REVIEW OF LITERATURE . .
METHODS AND MATTRIALS .
EXPERIMERTAL RESULTS .

Climatie conditions

Generel Condition of the turf
Yields, chomieal composition, and root

-

TABLE OF CONTENTS

-

Bermaida grass « o « o o »

Buffalo grass .
DISCUSSION o « ¢ o o o »
Sm-ﬂ-m...-..-.

LITERATURE CITED . + « &
APPENDIX.......-

-

-

-

-

-

weishts

iv

25

«29



Table
1.

3.

dee

5e

Te

8.

9.

TABLES

lMean and least significant values for yields and chemiecal com-
position of bermda grass as affectel by different heights of
clipring, dates of clipping, and rates of nitrogen fertilization,
Stiﬂmter,l?lﬁ....................---..10

Mean squares for yield and chemical composition of bermuda grass
as affected by different heights of clipring, dates of clipping
and rates of nitrogen fertilizatioh, Stillwmter, 1949 . . . . . « 11

Mean and least signifieant values for dry weishts of roots of
bermuda grass and buffalo grass as affected by different heights

of clipping and rates of nitrogen fertilization, Stillwater,

1949 * L] L] - * - - - L4 - - - - - - - - - - - - L] - - L] - - - L] - - 15

Mean squares for dry weights (grams) of roots of berrmd grass
and buffalo grass as affected by different heights of clipping
and rates of nitrogen fertilization, Stillwater, 199 ¢ « « « « « 16

Moan and least significant values for yields and chemical com-
position of buffalo grass as affocted by different heights of
elipping, dates of clipping, and rates of nitrogen fertilization,
Stillmter,l‘?lﬁ-...--........-..........13

Hean squares for yield and chemical composition of buffalo
grass as affected by different heights of clipping, dates of
clipring, and rates of nitrogen fertilization, Stillwmter, 1949 . 19

Dry weisht yields (pounds per acre) of bermmda grass as affected
by different heights of clipping, dates of elipping, and rates
of nitrogen fertilization, Stillvater, 1949 .« o« « ¢ s « ¢ ¢« =« « » 30

Percent protein content of bermmda grass as affected by dif-
ferent heights of clipping, dates of elipping, and rates of
nitrogen fertilization, Stillwmter,; 1949 ¢« & ¢ ¢ ¢ o o o« o ¢« o » 31

Percent ash content of bermuda grass as affected by different
heights of clipping, dates. of clipping, and rates of nitrogen
farbilimﬂun,Stinmw,l‘?lﬁo-c.-............32

Percent calcium contert of bermmda grass as affected by dif-
ferent heights of clipping, dates of clipping, and rates of
nitrogen fertilization, Stillwater, 1949 ¢« « « ¢ ¢ ¢ o ¢ o s « « « 33

Percent phosphorus content of bermuda grass as affected by
different heights of clipping, dates of clipping, and rates
Ofniwenmmtim'sﬂnmw’l949 .c.oo.o-ooc%



Table
12,

13.

1.

15.

16.

17.

Page

Dry wei hts (grams) of roots of bermuds grass as affected by
different heights of elipping and rates of nitrogen ferti-
B-Mtion’ sunmm’ 1949 L] L] . @ - - L] - L " = - - L] - - - @ - L 35

Dry weight yields (pounds per acre) of tuffalo grass as af-
fected by different heights of clipring, dates of clipping, and
rates of nitrogen fertilization, Stillwater, 1949 « o« » o o « « « 36

Percent protein content of btuffalo grass as affected by dif-
ferent heights of clipping, dates of clipping, and rates of nitrogen
f@mlization. Sﬁllmter, 1949 L ] - L - - L - - - - - - - L Ll - - N

Percent ash content of buffalo grass as affected by different
heights of clippring, dates of clipping, and rates of nitrogem
fu'ﬂnmﬂon,sml\m‘bﬂr,l949-....--.-.-..-..-38

Percent ealcium content of buffalo grass as affected by dif-
ferent heights of clipping, dates of clipping, and rates of
rﬁtrogmfarﬁlimﬂm,%llmter,l?&.?. > & ® 8 @ & 5 @ & ® @ 039

Percont phosphorus content of buffalo grass as affected by dif-
ferent heights of clipping, dates of clipping, and rates of
mmgﬂlfmmﬁm,sﬁnmm’lgé.g. - 8 ® & % ® & = @& ® = .40

Dry weights (grams) of roots of buffalo grass as affeeted by
different helzshts of elipping and arates of nitrogen ferti-
Hzaﬂm,mwatm‘,lglﬁu-....-.....-..-....ﬂ



vii

ACKNOWLEDGEMENT

The writer wishes to express sincere appreciation
to his edvisors; Dr. M.D. Jones and Mr. W.L. Garman,
for their help and advice in the writing of this manu-
script, and lr. W.C. Elder, for his supervision and
aid in conduciing the field work. Also to Hr. L.k.
Reed for his advice and help in conducting the chemical
analyses, and Dr. J.S. Broocks for his advice on the

statistical analysis of the data.



INTRODUCTION

General knowledge is rather extensive pertaining to the managenent
mothods and variations in chemical composition of most grasses. iowever,
little specific inforuation is available regarding the use and nanagement
of buffalo grass, Buchloe dactyloides (Hutt.), Engelm., and bermuda grass,

_Cynodon dactylon (L.) Perse

Any information on the management methods for these two grasses would
be of considevable benefil to persons interesled in the use of the grasses
for turf purposes, and c¢lipping anc fertilizer studies would serve the
purpose of supplying data needed in order to best use these grasses for
lawns, golf greens and fairways, airports, parks, highways, etce.

Any informetion on the variations in ylelds as well =8 chemical com
position would be of wvalue to the rancher and farer and would help them
to derive the nmaximm benefits in the use of these two grasses for pastures
and for livestock feeds

Inasmuch as bermuda and buffalo grass are well adapted to Oklahoma,
specific knowledge about the grasses would be of considerable value, and
would offer a gulde to the best use of the grasses for turf and forage
in this region.

In March, 1948, an experiment was initiated at the Uklshoma Experiment
Station in cooperation with the Oklahoma Turf Association, with the objective
of studying the effeclis of different dates, heights of elipping, and rates
of nitrogen fertilization on the yield, chemical composition, and roob
production of bermuda grass and buffalo grass.



REVIEW OF LITERATURE

fiewell and Keim (15) £ working in Nebraska, reported that frequent
nowing of uffalo grass produced higher ylelds than when cubt onece for
haye Their figures, averages for a 3=year siudy, showed a yield of 1.00
ton per acre when clipped once, compared Lo l.42 tons when clipped several
times each season. lowever, in an experiment conducted in Kansas (20)
over a b=year period, yields of airdry buffalo grass averaged 456 pounds
per acre when clipped an average of 6 times from lay 15 to September 1,
In the same study, bhufifalo grass clipped on July 1 and September 15 proe
duced an average air=dry grass yield of &23 pounds per acre. Similar re-
sults were obtained in Texas by Dickinson (7), where clipping at G=week
intorvals gave higher yields than more frequent cutting. Carter and Law
(4) condueted clipping experiments in uashington with several grasses and
found that clipping under gresnhouse conditions caused a great reduction
in top growth. Clionping intervals of 15 days gave ylelds only about 65
as great as yields of unclipped plants, and clipping at 30=day intervals
gave yields approxinately 205 as rmch as the yields of unclipped plantse
liork reported by Crozier (5) at the Michigan Lxperiment Station showed
in clipping studies with timothy and orchard gress thet a single cutting
of hay produced from 2 to 10 times as much forage as when cut at regular
intervals throughout the growing season. Like resulis have been reported
- by Biswell and Weaver (2) in Hebraska, Wenger (20) in Xansas, and Mortimer
and Ahlzren (13) in Wisconsin.

/1l Pigures in parentheses refer to "Literature Cited", page 28



Gtudies nade by a mmber .f experimentors have shown that the protein
content of rasses is greatly affected by clipping. lewell and Xeim (15)
have shown in their investigations with buffalo grass that frequent
elipping increased the protein content from 9.3% for unclipped plants to
11,74 for frequently clipped plantse Similar results were obtained in
studies with timothy (5), where frequent clipping inereased the protein
content from 7.18% to 22.62%.

Application of nitrogemous fertiligzers increased the protein content
of pasture grasses at Deltsville, !laryland, according to Vinall and
Wilkins (19)e. It wns reported by Munsell and Brown (14) in Comnecticut
that several applications of nitrogenous fertilizers during the growing
season kept (he nitrogen content of grass at a fairly unifomm, high level.
The protein content of grasses varied directly with the amount of nitrogenous
fertilizers added, according to liortimer and ihlgren (13).

It was found by Harrison (11), working in Michigan, that nitrogen
fertilization brought sbout an inerease in top owth of grasses butl that
the weight of the roots did not respond to fertillszer applications when the
ability of the plant to mamufacture carbohydrates was impaired by removal
of the leaves, Gernert (10), working with native grasses in Oklahoma,
found that frequent clipping of top zrowth resulted in a reduction in root
growthe A positive correlation coefficient of 0,382 for dry weight of roots
with top production was reported by Carter and Law (4)e

A mmber of investipgators have concluded that the chemieal composition
of grasses is influenced by several Tactors. The effect of added nitrogen
was greatest in elippings made during the first month after fertilization,
according to Munsell and 3rown (14). Danlelds (6) found that the
nitrogen and phosphorus content of buffale grass in Oxlahoma was
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highest in early summer and decreased during the growing season. The
protein content of grasses was noted to decrease as the plants matured,
being highest during the spring immediately following fertilizationm, (8),
(9.

Bell and DeFrence (1), working with bent grasses in Rhode Island, con=
cluded that a 10=6=4 fertilizer applied once during the growing season
would keep turf in good condition. Their general recomzendation was for
2 parts of nitrogen Lo 1 part of phosphoric acid for a balanced fertilizer.
Recomuendations nade by Sprague (18) were for the applieation of nitrogen
both in early spring and in autumn to maintain establighed turf, HNitrogen
was of most value if a third of il was supplied from slowly available
organic unaterials, such as tankage, coitonseed meal, or soybean neal.
Fertilizers werc of little value to bufialo grass, according to Zahnley (21).
It was not injured by close clipping, but needed frequent mowing to keep
down competition from other plants. Further recommendations for fertle
lizing turf grasses have been given by Munsell and Brown (14), lMortimer
and Ahlgren (13), and Vinall and Wilkins (19).

Phosphorus has been shown to increase the calecium content of grasses,
sugresting that the amount of awvailable phosphorus in the soil affects the
ability of the grass to utilize caleiun (19).

Yost turf grasses should be kept below 2 1/2 inches, hut not leas
than 1 inch for best growth, according to Sprague (16). He suggested that
grasses not be allowed to produce seed heads, as this would exhaust the
food reserves and would retard leaf and shoot development. lowing of
grasses should be discontimed as early as posaible in the fall, according
to Harrison (11)e OSuch a practice will enable the plants to store food for



use during the season of short and frequent elipping. Wenger (20) reported
that a satisfactory lawn of buffalo grass may be maintained in Kansas withe
out the use of water, if clipping is practiced and the turf does nol receive
excessive wear, However, watering will keep the buffalo turf in nicer
concition, especially during the hot swmer months. The height of clipping
of unwatered buff'alo turf should he between 1 and 2 inches, and betweon 3/4
and 1 inch for watered buffalo grass lawn. In Hew Jersey, Sprague and
Svaul (17) suggested that the mowing height of turf depended on two principal
factorss (a) the use to be made of the turf, and (b) the ability of the
grass to withstand close elipping. They recomnended that lawns and fairvays
be mowed not closer than 3/4 inch. Close mowing caused shallow root penoe
tration and poor utilization of moisture (16). Cutting at 1 1/4 to 1 1/2
inches inereased the durability of the turf during the hot dry periods.
Howing also encourazed the 'rass Lo spread, nade the lawn more atiractive,
and diseouraged growth of weeds (3)e

Stephens (18) working at the Oklahoma Exreriment Station in 1949,
reported data on the management of bemmuda and buffulo grasse He showed
that forage yields of both grasses were highest at clipping hei:hts of 5/8
inch, and that yields becane less at greater heights of elipping. Fertiw
lization with ammonium nitrate increased forapge vields as well a3 protein
content, but showed no marked influence on the caleium and phosphorus
coniente General appearance of the turf of both grasses was best at
elipping heights of 1 inch, Weeds bhecame prevalent on the buffalo gruss
nlots clipoed at 2 inches.



METHODS AND HATBRIALS

In March 1948, a three-year experiment was inltiated to study the
effects of nitrogen fertilization and various clipping heights on the
yields and chemical composition of bermuda and buffalo gress. In 1949
an additional factor was studied - the effects of the various trealuents
on the root profixmtiun of both grzsses.

Ratural stands of both grasses were seleclted. 4 spliteplot design
was used, with two replications o J e¢lipping irealwents as the nala plotas,
and 4 fertilizer treatments randomized within each main plot az sub-plots.
The helghts of clippinz were 5/8, 1, and'2 inches. For the fertiliszer
treatments, amnonium nitrate was applied once during the season, in April,
at rates of 0, 50, 100, and 150 poumis of nitrogen per acrs. .

The buffalo grass plots were located about four miles east of tillwater
on the Thomas famm. The soil type was a Kirkland very fine sandy loam.
There were 2/, plots, each 8 x 25 feet, and arranged ia two replicationa,

The plois in each replication were adjacent to each other, with a 2-foot
alley between replicsations. The amonium nitrale was applisd to the buffalo
grass plots on April 21, 1949.

The bermmda grass plots were located on the Azronomy Zxperinmental
Farn one mile west of Jtillwater. The soll type was a Kirkland fine sandy
loanz.. Individual plobs were 9 x 16 fect, and there was no alley present
between elther individusl plots or between replicationa. The bermmds grass
plots were fertilized on April 22, 194%.

A powered lawn mower was used Lo clip the plots at such times as ylelds
were obtainable at the various clipping heights. Immediately after clipping,



the green forage was weighed, and a composite sample of 500 grams taken from
each plol for moisture deteminations. After the temination of the growing
season, a portion of each sample retained was analyzed for chemical can-
position. Determinations were made for nitrogen, protein, caleium, ash,
and phosphoruse. The analyses were nade in the soils laboratory at Cklahama
Ae and s College, according to the methods outlined by Dr. llorace J. Hare
Pors E

In Jamuary 1950, three root spamples were taken at random from each plot
at both locations. The plugs taken meusured 6 inches in depth and 4 1/2
inches in diameter., These were washed free of s0il, and oven=dry welghts
for each root sample obiaineds The three samples from each plot were weighed
and the averaze of the three weights used for calculations,

inalyses of variance were made for yields, chemieal camposition, and
root weizhts according to the methods sugpested by Leonard and Clark (12).

/2 Tentative lethods for the inalysis of Soil and Plant Material, Com-
piled by lHorace J. ilarper, Soils Leboratory, Uklahoma Ae and i Collegee

June 1948.



EXPERTHMENT AL RESULTS
Clipatic Conditlons
The growing season in 1949 was genemally favorable. Precipitation
for the entire year was slightly below nomal, as were mean Lemperatures.
Abundant rains occurred during Hay and the following 3 months were below
nomal for precipitation, with abundant rains in September. Temperatures
daring the same period were slightly below normal,

Seneral Conditlon of thy Tuxf
Fertilization of the grasses with ammonium nitrate produced a marked

change in colors The bermmuda grass took on a dark green color, the degree
of color varying with the smount of nitrogen addeds The buffalo grass de=
veloped a dark green color in contrast to the nommal color of buffalo grass
which is bluishegreen. In genersl the plots of both bermuda and buffalo
grass that were clipned at 1 inch had the best appearance, while the plots
elipped at 5/8 inch were barren in some spots due to the mower reel hitting
the ground on unsven places. The plots clipped at 2 inches had vather an
unkeupt appearance throughout the summere. Abundant rainfall during the
month of May kept the turf in good condition, promoting rapid growth and
naintaining desirable dark color. Ilowever, the rainfall leached out some
of the nitropgen fertilizer, and the grasses losi some of the dark green
color uring the swmer.

During June and July, rainfall was sparse, growth of both grasses slowed
down, and the twrf became dry and browne. In addition, weeds invaded some
plots, belins especially prominent on the low=cliped plots of bermuds grass
and on the high~clipped plots of buffalo grass. The nost prevalent weeds
noted were :round cherry, Physalls gubglabrata Mack and Bush, bull netile,
2olamum sleammifoliug Cave, and snartweed, Dolvionum pspusvivanicum



Le 4 mumber of grasses invaded some plots, mainly big bluestem, Andro-
pogon fureatus ‘iuhl., green foxtail, Setarie viridig (L.)Ceauv., silver
beard—grass, Andropogon geccharoideg Swarts,and windmill grass, Chlords
Yerticilabp Futte

Yields, Cheulcal Composition and Roots Welcits
Berruda Grass
Asveraze {orage ylelds iended %o declins during the growing season
(Table 1), with the exesption of the July & cuiting which was the highest
of the six clippinga, The lowest average yield was obtained on September 6,
Average yields of the plots clipped at 5/8 and 1 inch were not significantly
different but both were highly significantly greater than the average yleld
from plots clipped at 2 inches. FPlots receiving 50 pounds of nitrogen per
acre gave the lowest averape yields, and the average yields from unfertilized
plots were slightly, but not significantly, higher. Flots fertilized at
rates of 100 and 150 pounds of nitrogen per acre gave significantly higher
yields than either of the plois receiving less nitrogene The basic data
(Table 7) show that in several instances plots that received no nitrogen
gave sowewhut higher yields than plots fertilized with 50 pounds of nitrogen
per acre. Such irregularities were possibly due to localized drainage or
soil conditions. The mean squares for yield (Table 2) show differences in
yields between dates and between heights of clipping to be significant at
the 5% level, Differences in yields due to fertilizers were significant
at the 15 levels The inteructions of dates x heights, heights x fertilizers,
and dates x fertilizers were significant at the 1% level.



Table 1, Meen and lsast significant values for ylelds and chemical eomposition of bermuda grass as
affected by different heights of elipping, dates of elipping, and rates of nitrogen ferw
tilization, Stillwater, 1949,

Variant Yields Protein Ash Caleiunm Phosphorus
Lbge/ls 3 2 2
Dates
Hay 23 ‘-66 1595 5¢15 o56 284
June 13 353 15.49 10,90 «53 o445
July 8 638 13,66 11,49 W49 .276
August 1 319 11,51 10,31 +50 267
Sﬂpm 6 103 10.41 8.9’? -46 02“
September 30 277 10,56 12,26 .60 228
LeSeDs = 5% level 2&7 *® 1043 035
‘L.SOBO - 1.3 level 387 2024 056
Heights of elipping
Low = 5/8“ 412 13.34 10.23 -53 -309
Medium - 17 403 12,81 Qed5 o 52 0284,
High = 2" 279 12,63 9e86 «56 .270
L.S.D. - 5‘5 19“3. ?9 012 .033
L.Sch ol 1"': 19“1 132 QZ? .076
Fertilizers (lbs, N per acre)
0 332 12,94 10,10 .53 .296
50 m 12.67 9.% 056 0281
100 399 13,01 10420 «54 «290
150 423 13.09 089 053 «283
LoS4De = 55 level “ o% 50 02 011
LeSeDe = 1$ level 58 34 065 03 .014.

R B . B L e e D R e P e L e D R R e S e T e T s
# Blank indicates no significance



Table 2. Mean squares for yield and chemical composition of bermuda grass as affected by different
heights of c¢lipping, detes of elipping, and rates of nitrogen fertilization, Stillwvater,

Agh _ Celeium  Phosphorus

1949,

of of
~Yaristion Freedon iield Erotein
Replications 1 35,124.93 1.42 11,82
Dates 5 623,2&).95* m.?l" 156.93.*
Error a 5 110,373.68 1,70 3.7
Date of elipping plots 11 336,663.46 €6,68 74,09
Heights of clipping 2 265,530,13% 6.73 729
Error b 2 8,031.57 .96 1,28
Height of elipping plots 5 145,562,08 420 T2l
Date of olipping plots 11 336,663,46 66,68 74,09
Height of elipping plote 4 145,562,08 4e20 724
Dates x heights 10 97,507 .89%% 8,70%% 1,41
Fertilizers 3 112,500,03%# 1,270 T 3700
Heighte x fertilizers 6 41,686,37%%  12,73%# 5,58%%
Dates x fertilizers 15 51,833. 27%# 2 15" 1.&
Brror ¢ 94 8,896,22 30 1,12
Total 143

«1534
«1640
«1743
<1677

0 1534%
.0170%
0018
0480

1677
«0480
0407%%
»0102%#
0060 ##
.m-u
0017

.0258%
o 1582%%
0023
+7526

0258
«0185%
0014
0164

#7526
0164
<001 9%#
.0016%
«0013%
.0003
«0005

* P value exceeds 5% level of significance
#* F value exceeds 1% level of significance



Hean percentages of protein (Table 1) werc highest in the Hay 23
elipping, and declined during the season. The averaze reduction from first
to last cutiin: was 5.39%. The average protein content from plots clipped
at 5/8 inch was the highest, and the protein content decreased with in=
ereased heights of clipping. However, the differences in protein content
at different clipoping heights was not significant. rlots fertilized with
150 pounds of nitrogen per acre showed the highest average protein content,
although it was not significantly higher than the average of plots ferti=-
lized with 100 pounds of niirogen per acre. Averaze proteln content of the
plots fertilized al the 50 pound rate was the lowest, Leing significantly
lower than the average protein content of unfertilized plots or plots
fertilized with 100 sounds of nitrogen per acree The mean square for
dates (Table 2) was highly significant, as was the nean square for ferti-
liger comparisonse Comparison of heighte of clipoing showed no significant
differences and verifies the lack of significance between mean proluin
content at different heightse The Inleraction dates x helghis was sig-
nificant at the 15 level although the percentage of protain were highest
on plots clippsd at 5/8 inch on most dates. Heights x fertilizers and
dates x fertilizer effects wers inconsistent, but significant at the 1%
level.

The average ash conient of bermuda grass was irregular throughout the
seagson (Table 1)e The lay 23 clipping contalined an average of 5.15% ash
and was the lowest average for all dates of clippinge The elipping made
September 30 had the highesl average ash content, 124263 The height of
clipping had little effect on average ash contente Ash content on the low
clipped plots was the highest, but not significantly so. Lffects of ferti-
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lizer were 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 plois receiving 50 pounds of nitrogen was lowesi, and
the percent from plois fertilized with 150 pounds of nitrogen was next
lovest. The mean squares for date and for fertilizer comparisons (Table 2)
were significant at the 15 lewvel, leights of clipping showed no significant
effects on ash content. Of the interactions, only heights x fertilizers
was significant, this at the 1% level.

Date of elipping had little effect on the average calclum content of
bermuda grass, and the percent of calcium varied irregularly (Table 1).
Flots clipped at 2 inches had the highest average calcium content, 0.56%;
this was significantly higher than the average content at the two lower
clipping heights. The effects of added nitrogen were irregular, although
significance at the 55 level was obtained for comparison of all fertiligzer
rates. The nean square (Table 2) for comparison of dates was not sig-
nificant, and comparison of clipping heights was significant at the 53
lovel. Fertilizer comparisons were significant at the 17 level. Signifi-
cance at the 1% level was obtained for dates x heights, dates x fertiliszers,
and helghts x fertilizers.

The average phosphorus content of bermuda pgrass tended to decrease
during the clipping season after the second clipping (Table 1). The highest
average phosphorus content (0.445%) was obtained on June 13, the lowest
(0.228%) on September 30. Average phosphorus content showed a consistent
decrease with increased heights of clipping, the difference between extremes
just slightly exceeding the difference required at the 5% level. Differences
in phosphorus content on plots fertilized with 0 and 100 pounds of nitrogen
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per acre were not significant. Differences in average phosphorus content
of plots receiving 50 and 150 pounds of nitrogen were not significant,
although both were significantly lower than the averages of the other two
plots. The mean squares presented in Table 2 show dates x fertilizers
interaction tc be non-significant. Significance at tiwe 5% level was obtained
for fertilizer and height of clipping comparisons and for heights x fertiliser
interaction. Uate x height interaction wes significant at the 1% level although
the basic data (Table 11) shows that in general the phosphorus content wes
highest on low=clipped plots for all dates of clipping.

iverage dry root welghls were unexplainably higher on plois elipped
at 5/8 inch, and lowest on plots clipped at 2 inches, (Table 3). However,
differences between average root welghis wnder any two clipping heights
were not significant. Hoot weights on plots fertilized with 50 pounds of
nitrogen were highest, followed Ly plois fertilized with 150, O, and 100
pounds of nitrogen per acre, in that order. Iifference between average
root weighta on plots fertilized with 50 pounds and 150 pounds of nitrogen
were not significant, nor were differences between plots receiving O and
100 pounds of nitrogen per acre. Differences between the two highest
average root weights and the two lowest average root weighis were signifi-
cant. The mean squares for dry root weights (Table 4) showed no significance
between height of elipping effects. Significance at the 55 level was oblained
for fertilizer comparisons, and the interaction heights x fertilizers. Basic
data (Teble 12) show that root weights for clipping height of 5/8 inch vere
highest in combination with 50 pounds of nitrogen; highest weights for 1
inch~clipped plots were obtained in combination with 150 pounxis of nitrogen;
and highest weights for 2-inch~clipped plots were obtained in combination

with 50 pounds of nitrogen per acre.
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Table 3, Hean and least significant values for dry weights of
roots of bermuda grass and buffalc grass as affecbed
by different heights of clipping and rates of nitrogen
fertilization, Stillwater, 1949,

Variant Bermuda buffalo
{exams) (crems)
Heights of ¢lipping
Medium - 1Y 8425 5450
LOSQD. o 5% 15'?01 #
Fertilizers (lbs, N per acrve)
0 783 5,66
50 9,50 483
100 7.66 483
150 933 483

LGS-D- - 5(‘:; IBWI 080
L G By T P T T A 0 A Dy R S S A T N KBS ISR RN S TR T
® Blank indicates no significance



Table 4., Mean squares for dry weights (grams) of roots of bermuda
grass and buffalo grass as affected by different heights
of elipping and rates of nitrogen fertilization, Stille

water, 1949.
Degrees

Source of Variation of —tioan Squares
Replicaticnn 1 2.66 0.38
Hedghts of clipping 2 3.7 2,045
Error & 2 3.% 3.37
Fertilizers 3 5e61% 1.043
Heights x fertilizers 6 507 1,37
Error b 9 1.86 0.38
Total 23

# F valuo exceds the 57 level of significance
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Buffalo Grass

Wide differences were obtained between the averajgs dry weligzht yields
of the first two cuttings and the last two (Table 5)e The clippings made
on June 6 and July 2 were not signifieantly different, but both were
different at the 55 level from the two later cuttings made on August 3
and September 29. Yield on July 2 was the highest, being 273 pounds per
acre, and the yields on the subsequent dates were only about 25% as greate
Height of clipping of 5/8 inch gave the highest average yield, 279 pounds
per aers, followed by 165 pounds on the mediume~clipped plots, and 48
pounds on the highe-clipred plotse DIifforences between any two heishts of
clipping are significant at the 1% levels iverage ylelds increased with
inereased amounis of nitrogen fertilizer. DUifferences between the plots
fertilized at 0 and 50 ounds of nitrogen per acre were not significant
nor vere differences between the rates of 100 and 150 pounds of nitrogen.
However, the differonce between the averages of the two lower rates and the
averagzes of the two higher rates were significant at the 15 level, Hean
squares for yields (Table 6) showed significance at the 5% for comparison
of dates of elipping. lleight of clipping and fertilizer comparisons showed
simificance at the 15 level, as did dates x heights, heights x fertilizers,
and dates x fertilizers.

The average protein content of Wuffalo grass showed & gradual decreoase
during the summer (Table 5). Differences hetueen the average protein content
on June 6 and July 2 were not significant, and both were significantly
higher than the avernge probein content of grass c¢lipned on August 3. The
avers e protein content from the September 29 clipping was 9482, a decrease
of 2475 fron the protein content of the clipping made June 6. Protein



Table 5. Mean and loast significant velues for yilelds and chemical composition of buffalo grass as
affected by different heighta of elipping, dates of elipping, and rates of nitrogen ferw
tilization, Stillwater, 1949,

Variant Yields Protein Ash Calelum Phosphorus
N =, z 2 %
Dates
June 6 236 11.95 7495 056 «140
July 2 273 11,82 8,02 1 143
Augult 3 70 10.39 6-71 55 0133
LeS¢Dy = 5‘; lovel 43 1.01 1006 «10 #
LeSeDs = 1¥ lovel 8 - 1.85 1.94 17
Heights of clipping
Low = 5/2° 279 11,42 8409 o54 147
Medium - 1H 166 10.34 3.% 52 tm
High - 20 48 10.47 7052 057 .131
LQSQD. - 5}"—3; lﬂWI 17 ' .008
LeSeDe = lﬁ level 39 0018
Fertilizers (1lhs, N per acre)
0 131 10,12 8428 55 141
50 1 10,80 2422 +56 144
100 185 11,07 7473 «56 «138
150 199 11,65 Te34 53 «134
L.S.D. - 5’}‘-:’1 15?31 23 -50 lﬁ 012 Om
LeSeDs = 153 lovel 32 71 " 17 012

# Blank indicates no significance



Table 6, Me=sn scuares for yield and chenmical composition of buffalo grass as affected by different
heights of elinping, dates of e¢lipping, and rates of nitrogen fertilization, Stillwater,

1949.

s — _""m‘“_h_“__“_mqmmn;gia‘é"_.” —

of of Yean Squares
Veriation Freedom iield Erotein Ash _Calcium _ Phosphorus
Rapliaations 1 12’037076 5-84 5.16 00305 0000026
Dates 3 267,619.43% 34,03% 19,07% ,2786% .000082
Frror a 3 25249.60 1,20 1.32 .0107 .000132
Date of clipping [JJ.OtB 7 117'377083 15093 9.47 .1283 0000035
Replications 1 12,037,76* 5.84 5,16 0305 000026
Heights of elipping 2 425,107,001 %» 749 4487 0158 .002260
Error b 2 252.95 2,98 6,59 .0052 .000051
Hedght of e¢lipping plots 5 215,689.42 6.67 T.02 ,0106 .001113
Date of elipping plots 7 117,377.83 15,93 9.47 1283 ,000035
Dates x h.ightﬂ 6 59,631.22** 1078‘ 2.93.' .0250** .001061*'
Fertilizers 3 26,193,26%# Q7500 4 T3%% ,0030 +000583%
Heights x fertilizers 6 3,876,34%%  2,30%# 1,60%% ,0069 000585 %%
Dates x fertilizers 9 3,611, 70%% 1,85%% 487  J0167#% 000185
Error ¢ 10 1,230.71 .61 o467 035 000181
Total 95

% F value exceeds 57 level of significance
% P yalue exceeds 17 level of significance

6T
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content was highest in grass clipoed at 5/8 inch, and decressed with higher
heights of clipping. Differences between protein content at different
elipring heishts were not significant, howover. Addition of nitrogen
effected an incrsase in auverage vrotein content. The increasse between the
check plot and the plots fertilized with 50 pounds wes not significant,
although higher rates of fertilization showed increases significant at
the 1% level over that of the unfertilized plots. Mean sguares (Table 6)
show the differences between dates to be significant at the 55 leve, while
differences due to heights of clipping were not significant. Significance
at the 1% level was obtained for fertiliszers, heihts x fertilizers, and
dates x fertilizers., Lates x heigh.s showsd significance at the 5% level.

Mean ash content of mffalo pgrass fluctuated during the season, (Table
5) with the highest average percent in the clipping uade September 29, The
averaege for that date was £.88% and was not significantly different from
the 3.02% obtained on July 2, or 7.95% obtained on June 6. The average of
64715 obtained on August 3 was significantly lower than any of the other
three, leights of elipping showed no significant effects on the ash con=
tent, although there was a slight tendency for the ash content to be highest
on loweat~clipped ploise. Lffects of fertilizers showed that the ash content
decreased somewhat with the addition of nitrogen.s The mean square for the
date comparison was significant at the 5% level, and there was no significant
difference between ash content at different heights of elipping. Dates x
heights, fertilizers, and heights x fertilizers showed highly significant
effectis.

Significant differences were obtained between average calcium content
on different dates (Table 5), Gthough such differences were irregular.
Aver: e calcium content was highest from plots clipped at 2 inches, although
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not significantly higher than the calcium content from lower clipped plots.
Hitrogen fertilization caused no marked effects on the calcium content as
the average calcium percentage ranged between 0.55% and 0.56%, with a
difference of 0.12% required for significance at the 5% level. The mean
squares btabulated in Table 6 show significance at the 55 level for compari-
son of dates, no significance for elther height of clipping or fertilizer
comparisons, and significance at the 15 level for dates x heights and dates
x fertilizers. This indicated that dates were the dominant factors governing
calcium conient, either when considered alone or as an interaction with
heights or fertiliszers. Dasic data in Table 15 show that calcium content
varied greatly between dates, and within dates.

The average phogsphorus content (Table 5) varied little during the
season, the range being 0.005%. The average phosphorus content was highest
on the plots clipped at 5/8 inch, and decreased on plots clipped at 1 and
2 inches. There was a tendency toward a decrease in phosphorus content with
the addition of nitrogen, and significance at the 57 level was obtained
between plots tertilised at rates of 50 pounds of nitrogzen and 150 pounds
of nitrogen per acre. Meun squares (Table 6) show effects of dates to be
insignificant, while heights of clipping were highly simificant. Fertilizer
effects were significant at the 57 level, and dates x heights and heighta
x fertilizers effects wer: significant at the 1% level.

The mean dry weights of buffalo rools showed no significant effects
due to either heights of elipping or rates of nitrogen fertilization (Tables
3 and 4). 3Basic data for dry weight of buffalo roots given in Table 18
show very little variation; the maodmum variation in weight being 3 grams.
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DISCUSSION

Climatic conditions during the season caused marked effects on the
general appearance of the turf of both grasses. Abundant rains during
May produced lush growth, but probably leached significant amounss of fore
tilizer from the soll, Dry and hot weather during the middle summer caused
browning of the prasses, and benefitted the development of weeds and weedy
grasses.

Yields of hoth grasses were affected by dates, heishta of oiippd.ng,
and fertilizers. Yisld were higheat from earliestelippin s and deelined
during the summer. Clippings at 5/8 inch gave the highest ylelds, while
yields were lowost om plots clipped at 2 inches., Forage yields increased
with increased amounts of added nitropen. Yields were inconsistent with
different combinations of dates, heights, and fertilizers giving different
results. Reduction in yield of the buffalo grass during the season was
grezter than the reduction in yield of bermuda grass. Plots of buflfalo
grasa clipped at 2 inches hecame quite weedy during the months of August
and September, with the elippings consisting largely of weedy material,

Average protein content of both ;resses showed a marked decrease during
the season. Protein content was highest on plots cli ped at 5/8 inch, and
decreased with greater elipping heights. Effects of added nitrogen were
highly significent, with hi-her rates of fertilization increasing the proteln
content of both bermuda and buffale grass, Veedy growth on some plots
probably accounted for some of the decrease in protein content of buffalo’
grass in the last two elippings.

Ash content of both grasses was somewhat irregular during the season,
and showed no effects due to heights of clipping. Addition of nitrogen showed

ineonsistent effecta on the ash content of bermuda grass, but coused a slight
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and overall significant decrease in average ash content of buffalo grasa.

CGaleium content of both grasses showed only slight effects due (o dates
or heights of clipping. Addition of nitrogen caused little varietion in
caleium content of buffalo grass, and cesused significantly different, bub
irrejular effects on the calcium content of bermmda grass.

The effect of dates on the phosphorus content of bermuda zrass was
highly significant, and showed & Lendency for a decrease during the suumer,
The average phosphorus content of buffalo grass varied only slightly and in-
significantly during the season, with a tendency for a progresaive decrease.
Average phosphorus content of Doth grasses was highest on plois clipped at
5/8 inch, and decreased with greater clipping heights. The effects of nitrogen
fertilizer were significant, with the addition of nitrogen showing an over-
all effect of decreasing the average phosphorus content. FPhosphorus content
of both grasses varied inversely with the calcium conicnt,.

The only effect of clipping heights snd rates of nitrogen fertilization
on root weighis was noted in the case of bermudu grass. The effecls of
nitrogen showed signifiicance at the 55 level, with the average weights highest
on unfertilized plois. It is possible that any diffemnﬁe in rool weights
are to be noted in depth of penetration rather than in root mass near the soil
surface. Ureaber differences may show up in later years.

The data reported by Stephens (18) for the first year of the current
study varied to some extent from the resulis reported in this paper. Host
differences can probably be attributed to differences in climatic conditions,
which were somewhat more favorable in 1948. Average protein content of both
bermuda groass and buffalo gress was slightly higher in 1948, atiribuiable to
a greater amount of rainfall during the summer. Ash, calcium, and phosphorus
content in 1949 were slightly higher, end reflected the difference in preci-

pitation between the two years. The yields of both grasses were higher in 1948
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than in 1949, although the bermudla outyielded the buffale grass by about
the same proportion in both years. General appearance of the turd wms
affected by the same factors in both years: the addition of nitrogen ime
parted a more desirable, darkegreen color; 1 inch clipping heigsht produced
the smoothest turf, In both seasons, weeds became more prevalent during the
later clippin s,

Measure of the interaections showed that the general response of both
grasses for yleld and chemical composition was not unifermily affected by
the interacting effects of dates of elipping, hei his of elinping, or rates
of nitrégen fertilization. Accordingly, no certain heisht of elisping and
rate of fertilizer combination gave consistently equal results; no certain
rate of nitroren ‘ertilization was consistently better to the same degree Tor
all dates; and no certain height of elinping gave equal resulis on 2ll dates.
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SUMM/ARY

In March, 1948, & 3=yoar experinent wes initisted at the Oklshoma

Experiment Stotion to study the effects of different dates, heights of

clipping, and rates of nitrogen fertilization on the forage yields and

chemical composition of bermda grass and buffalo grass. Data presented in

this paper is for the seecond ye: r investigations, and does not justify

making any definito conclusions, Data for 1949 shov the following:

1.

2.

3.

5e

Appesrance of the turf was enchanced by the addition of nitropen,

end the plots elipped at 1 inch maintained a hetter appearance
throughout the season.

Heeds infested the low~clipped plots of bermuda grass end the highe
clisped plota of buffaleo grass.

Dry weight ylelds of forage of both grasses were highest on plois
elipped at 5/8 inch, and lowest on plois clipped at 2 inches, Yields
increased with increased amounts of ammonium nitrate, and were hicher
fron early elippinss. Total yields of bermuda grass were greator
than total yields for buffalo grass.

Protein content of both bermuda grass and buffalo grass was highost
on plots clipped at 5/2 inch, and progressively lower with highor
clipping heights., Protein content was markedly affected by date of
clirping, belng highest in esrly cuttings and decreasing with sube
soquent cubbings, The addition of ammonium nitrate increased the
protein content of both grasses.

Ash content wes irregular during the seascn, and was slightly higher
on plots elipped st 5/2 inch. The ash content of bermuda prass showed
ne definite response to added nitrogen, while the ash content of
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buffalo grass varied inversely with the amount of nitrogen added.
The calcium eccntent of both grasses fluctuated irregularly and was
not greatly affected by dates, heights of elipping, or rates of
nitro-en fertilization.

Phosvhorus content of both grasses showed a slight decrease during
the growing season, and was slightly greater on the plots clipped
at 5/8 inch. Phosphorus content was affeeted alightly by the added
nitrogen, the unfertilized plots being slightly higher than the for-
tilized plots.

Dry weights of roots of both grasses showed no merked response to
any treatment, although bermuda roots showed slightly heavier weights
on unfertilized plots.
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Table 7.--lry weight yields (pounds per acre) of bermda grass as affected
by different heights of clipping, dates of clipping, and rates
of nitrogen fertilization, Stillwater, 1940.

N A A
; acre 5/23 2 96 9/30.

5/ I 0 348 443 836 180 494 207
50 654, 181 859 89 346 20

100 368 M2 8T 560 445 268

150 80 35 86 331 - 10 131

Ix 0 876 256 698 IAIA 318 174

50 484, 192 399 35 216 129

100 568 270 615 252 106 107

150 793 296 804 32 330 U9

10 I 0 137 219 43 28 97 61
50 377 315 539 220 259 84,

100 850 04 765 368 183 73

150 973 922 939 439 351 150

II 0 208 218 735 312 504 265

50 358 282 692 203 310 244

100 660 392 1,028 375 397 240

150 528 383 556 344 160 71

2n I 0 395 281 M2 299 256 40
50 227 303 28 304 83 25

100 204 459 479 364 221 56

150 439 384 608 4L4, 352 135

II 0 123 252 466 253 294, 107

50 238 290 542 243 28 11

100 135 213 447 335 347 99

150 301 330 429 20 11 92



31

Table S.=--Percent protein content of bermuds grass as affected by different
heights of e¢lipping, dates of clipping, and rates of nitrogen
fertilization, Stillwater, 194%.

5/23 _6/23 /8 o6 /30

15,81 14.13 1,48 14.60 10.71 11,15
150-‘1 15-87 ]3- 13072 9-28 10-7\..»
].6.80 16-57 15;10 11.65 13. 16 12-151
17-37 16-&) 13-98 1.1.53 9-78 11.78

15.17 15.99 13.22 11.34 16.35 11.09
15.99 16,11 13.72 Q.46 9.71 10.34
14.66 15.99 13.16 10.53 Q.46 11.03
17.37 16063 13»4? ].1097 100& 10-%

17.38 14.19 13.28 9.8, 8.58 10.09
15.93 14.83 1.22 10.65 9.15 10.71
13,61 15.76 14.79 11.46 11.03 10,71
15.35 15.58 14.73 12,66 10.65 11.40

13.44 15.93 14.60 14.03 10.65 12.10
17.96 16.22 14.28 11.21 9.8, 11.28
11.87 15.53 13.53 11.40 10.21 9.71
16.86 14443 13.66 10.46 8.96 10.28

14.94 13.90 13.22 10.8, 9.40 9.65
17.49 13.61 12,34 10.53 9.08 9.34
18.59 15.06 13.28 12,09 10.8, 10.15
17.14 1.66 12,72 10.58 16.16 9.65

IT

m I

IT

15.70 16.22 13.66 11.21 9.65 9.35
17.67 15.06 12,41 11,91 6,96 9.65
14.66 17.74 13.47 12.03 10.21 10.15
15.58 14.83 13.16 10.53 9.15 9.78

I

per

acre
0
50
100
150
0
50
100
150
0
50
100
150
0
50
100
150
0
50
100
150
Q0
50
100

&
o
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Table 9.—=Porcent ash content of bermuda grass as affected by different
heights of elipping, dates of clipping, and rates of nitrogen
fertilization, Stillwater, 1949.

“Height Tbs.
of Repli- per
Clioping  cation  acre 5723  6/23 7%‘ ﬁ of6 9730
5/an  § 0 Lel3 11.85 13.16 13.47 9.3 13.43
50 5.42 11,22 11,12 10.29 7.6, 10.74
100 6.49 11.56 11,90 10.65 9.06 11,91
150 4.70 11,47 10,28 10,1, 7.72 11.47
II 0 547 11.95 13.14 11.27 9.68 14.41
50 5.95 12.73 12,15 9.91 12.30 11.70
100 4,99 12,1, 11.27 9.7 7.29 10.52
150 4.32 12,25 12,76 10.85 11.12 13.62
i I 0 L.73 10.65 10.28 9.16 7.50 10.32
50 5,84 8.92 8,43 7.54 L.73 8.1
100 5,03 11.46 10.95 10.85 £.85 11.79
150 6.36 10,36 11,37 10.8. 9.11 12.50
IT 0 4e24 11,19 11,16 9.65 11.13 13.27
50 5.32 8.29 11.81 9.71 3.09 8.85
100 4.69 11,16 13.62 11.43 9.1, 16,08
150 5,02 11.76 11.81 9.72 7.9, 12.87
2u I 0 6.29 9.99 10.06 9.48 10.5, 12.40
50 5,08 10.28 9.53 11.25 2.51 12.72
100 4odd 10.64 10,97 10.15 10.98 12.51
150 S5Th G50 9.65 10.65 7.92 13.86
II 0 4069 10&29 13.% 9'38 Soﬁly 13-2?

50 4,83 10,24 12,41 11,29 9.2, 5.85
100 4437 10,97 12.03 10.49 11.12 16.08
150 5.04 10.66 12,22 9,52 7.92 12.87
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Table 10.—Percent calcium content of bermuda grass as affected by dif-
ferent heights of clipping, dates of clipping, and rates of
nitrogen fertiligation, Stillwater, 1949.

of Repli- per
Cliovine  cation  sore /33 653 wE G/ o6 o/
5/8n I 0 Al BT Bl A3 A5 52
50 <79 «50 45 L7 o1 i
100 79 .63 42 43 4D oAk
150 <56 o438 <50 +53 o2 <52
11 0 63 « 54, 49 A 45 .89
50 <71 «92 45 51 o6 .58
100 <52 67 .50 .53 A .52
150 .36 «80 <52 A48 o5 .63
n I ) AT b A8 W50 i ) .51
m .& .38 .49 051 -39 -51
100 Al 49 47 48 48 «53
150 .69 38 W47 YA ) 61
II 0 43 53 49 48 <51 83
50 .80 .% 052 053 t&’? 077
100 -39 '49 ‘109 "10? 95‘6 0’78
150 .57 49 «56 51 W26 75
2 I 3] 75 -40 045' 53 «50 063
50 <52 <39 <49 .51 49 <59
100 43 49 48 49 51 7
150 .68 A8 W48 E WA .65
i 0 45 kb oA .52 49 .30
50 5 - «51 52 49 1.51
100 T3 ‘ 49 B4 55 1.06
150 40 W51 <50 .55 43 R
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Table 1ll.~Percent phosphorus content of bermuds grass as affectsd by
different heights of clipping, dates of clipping, and rates
of nitrogen fertilization, Stillwater, 1940.

3

of Hoplie per -
Clipping _ cation acre  5/23 &/23 /8 9f6 . S/30
5/8¢ I 0 27 W49 <33 39 27 .33
50 27 AT 29 33 .22 .25
100 35 47 31 23 «30 «30
150 32 45 .28 2 A A
iI 0 30 W49 W30 W28 25,25
50 «29 A9 28 22 .23 27
lm - 20 04? - 26 - 24 - 20 025
150 25 WD W2 W28 27 30
1° I 0 o32 W46 30 27 2 .18
50 32 o3 29 «30 4 § 25
100 «31 40 «27 28 ol «25
150 .35 J2 W30 31 W27 W26
II 0 23 W2 W26 26 2 W20
50 26 A0 26 W24 W19 .15
100 31 M9 27 2 22 7
150 20 A7 <24 W24  J9 20
28 I 0 I AR I 5. B B, |
50 024 - !‘]- 826 - 2'? - 21 - 1‘8
100 .31 A2 W28 W26 W25 o2
150 .33 A2 W28 25 W2 .15
i1 0 26 A5 24 W2 W22 23
50 - 29 hﬁ - 26 'ﬂy 020 . 21
m .27 038 - 24 - 22 - 13 - 2\4
150 27 38 25 20 38 .18
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Table 12,y weights (grams) of roots of bermuda grass as affécted
by different heights of elipping and rates of nitrogen
fertilization, Stillwater, 1949.

Replication N per Dry weight of roots (gms.)

IT

Bt I

I

gggo gggo 5530 gggo gggo 5580 E
neon wugbe Goone Beonw vaba WRBBo
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Tabhle 13.~-Dry weight ylelds (pounds per azcre) of buffalo gress as
affected by different heighta of clipping, dates of clipe
ning, and rates of nitrogen fertilisation, Stillumtor, 1949.

5/8m I 0 273 39 103 77
50 339 2406 19 /A

100 L76 563 120 75

150 481 486 7 105

II 0 2097 405 190 75

50 355 3383 19 78

100 419 518 187 L7

150 439 586 178 216

1 I 0 252 275 3» 72
50 262 231 15 50

100 357 185 19 &4

150 282 336 29 63

11 0 139 132 3 58

50 290 196 a8 70

100 259 315 56 101

150 326 454, 7 162

2n I 0 1z 17 22, 26
50 1 7% 18 36

100 25 33 17 96

150 33 20 38 53

II 0 3 47 18 4,

50 28 72 18 32

0o 115 20 30 56

150 53 k. 28 51
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Table li.—=“orcent protein content of buffelo gress as affected by
different helghts of clipping, dates of elipping, and vates
of nitregen fertilization, Stillwater, 19/%9.

of Repli- i per
Qoolng  coMen egre  6/6  7/2 /3 o/

5/8" I 0 10.15 11,19 10,83 9«71
50 11,15 1141 10.89 10.59
100 13,16 12,46 11.01 11.03
150 13,97 1292 12.05 Ge02
II 0 10.53 1l.43 10,31 Fe65
50 11.090  11.47 11.00 11.40
100 13,59 12,80 11.06 10,78
150 13.78 12,74 12.23 10,15
b iy I 0 11,19  11l.29 9«67 902
50 11,59 9456 07 o5
100 12,03 10.72 10.83 10.21
150 13.47 12,46 10,95 10.40
II 0 11.59 11,70 10.60 959
50 1.7 1147 8.86 Ge2l
100 12,03 1141 9.44 9428
150 13.66 12.39 11.36 10,09
2" I 0 9e40 10,37 799 7283
50 1,34 10,72 10,31 777
100 12,3, 10.89 Ge51 A
150 13.47 11.36 8457 8e58
i1 0 10,28 10,37 2.0 9402
50 10,59 17.26 12,34 8e
100 11.91 12,28 10.08 Ze33

150 12,8, 13.09 1l.41 8471
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Table 15.-~Percent ash content of buffalo grass as affected by different
heights of clipping, dates of elipping, and rates of nitrogpen
fertilization, Stillwater, 1949.

Height Lbs, of

of Repli- N per
WRESANEY wayr el acre

5/8" I o Y,

50 8.00 8e22 o4l 10,73

100 7452 8480 6470 10,80

150 492 7.10 5487 6.57

II 0 8466 8,81 740 10,19

50 8,01 8453 763 104D

100 8421 9,00 7«20 935

150 T8 7«81 641 8421

k) I 0 8455 8e49 7.08 9,08

50 8.@ Sﬂw 7.% 8-50

100 7439 546 5405 814

150 T4l 739 6404 7 o605

II 0 9.10 8.77 Tel3 11.49

50 8464, 7495 6,71 11,55

100 723 7.80 6.29 12,01

150 7463 733 6,92 11.34

= I 0 %462 8,30 6498 7465

50 8,27 8474 643 729

100 760 7.8, 6466 7423

150 778 8,07 Suld, Tel2

II 4] 8428 7«36 5.96 6464

50 9,17 8.1l 6,88 6468

100 765 7.69 6,03 770

150 7.64 ?‘078 6.97 ?.%
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Table l6.-~Poreent caleium content of buffalo grass as affected by
different heights of clipping, dates of clipping, and rates
of nitrogen fertilization, Stillwater, 1949.

II

[ I
n
20 I
Ir 50 39 &9 «49

«71 57 67 59
-M 044 -59 058
47 «50 62 45

§5%o HSwo GYs. B¥s. BEs. BEw. PR




Table 17.-=Porcent phosphorus content of buffalo grass as affected
by different heights of eclipping, dates of clipping, and
rates of nitrogen fertilization, Stillwater, 1949.

Height Lbse of
of Repli~- N per

Clipping cation _acre 7/2 2
5/8" I 0 <1 16 o1 1
50 A <1 <16 25
100 <13 o1/ o15 ol
150 .13 12 ¥4 13
II 0 1 «15 15 .16
50 <1 o15 <16 17
100 13 15 o16 .16
150 .13 <14 .13 o1
: I 0 -16 15 13 15
50 1 N A «15 <13
m 014 014 014 01[;.
150 1 14 13 o1
II 0 o16 «15 «15 .15
50 13 14 13 .12
100 <13 +15 14 o1
150 o FA 14 A «13
2 I 0 VA -1 1l 12
50 o15 A o1 5k A
100 VA 15 12 <10
150 «15 13 <11 o1l
II 0 A N FA .12 .10
50 <13 13 <L «13

100 14 % FA 12 ol
150 A «15 o1 13



Table 18.==Dry weights (grams) of rocts of buffalo grass as affected
by different heights of clipping and rates of nitrogen
fertilization, Stillwater, 194%.

e et e i e et e R e
- e —

Height Lbs. of
of Replication N per Dry weight of roots (zms.)
Clipping acre

5/an I 0 '

50 5

100 7

150 4

IT 0 A

50 5

100 A

150 5

L I 0 5

50 6

100 4

150 4

II 8] 6

50 6

100 5

150 3

2n ; § 0 5

50 3

100 5

150 4

IT 0 7

50 4

100 4

150 4
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Scope of Study: Both bermuda grass and buffalo grass are well adapted to
Uklahoma conditions, and have proven to be good grasses both for turf
purposes and for livestock pastures and feed. However, little specific
information is available on the variations in yield and chemical com-
poaition of the grasses. It was the purpose of this study to investi-
gate the effects of different heighis and dates of elipping, and rates
of nitrogen fertilization, on the yields, chemical composition, and
root production of bermuca and buffalo grass. Three clipping heights
were useds 5/8, 1, and 2 inches. Six clippings were made on the ber-
muda gras and four on the buffalo grass and gave a measure of seasonal
variation in yield and chemical composition. Ammonium nitrate was
applied at rates of 0, 50, 100, and 150 pounds of nitrogen per acre.
Dry welght ylelds were taken, and chemical analyses conducted to de-
termine percentages of protein, ash, caleium, and phosphorus for both
grasses. Roolt samples were taken to determine the variation in root
production. Analyses of variance were made to measure differences be-
tween treatments, and assign significance or non-significance to various
treatment effects.

Findings and conclusions: The data reported is for 1949 and the second year
of a 3=-year study. Addition of nitrogenous fertilizer effected an
immediate improvement in the color of the turf of both grasses. Luring
the months of May and June the grasses had a fine appearance, but be-
cume browned during the summer when precipitation was low. In addition,
weeds and weedy grasses invaded the high-clipped plots of buffalo groas
snd the iow-clipped plots of bermuda grass. Clipping at 5/8 inch re-
sulted in the highest yields, highest percentages of protein, and high-
est percentages of phosphorus. 4sh and caleium content of both grassecs
were-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 ;rasses. Ash and calcium content were not
greatly affected by the date of eclipping. The addition of ammonium ni-
trate increased forage yields and protein content of both grasses. Ash
content of bermmda grass showed no definite response to nitrogen, while
ash content of buffalo grass varied inversely with the amount of nitrogen
added. Addition of nitrogen did not greatly affect calcium or phosphorus
content of either grass. Dry weighte of roots of both grasses showed no
marked response to any treatment, although bemmda grass roots showed
slightly heavier weights on unfertilized plots. The data reported does
not justify making and specific recommendations.

Approved by chairman of thesis committee: Tmﬂ :




TYPED BY: PAULINE NILES



