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INTRODUCTION 

The establishment of Be:nnudagrass (Cynodon dactylon L.) from seed 

is of particular interest to farmers and ranchers because of reduced 

costs in this method of establishment as compared to the use of rhizomes. 

Hildreth and. Prochaska (17)* conducted a survey among 4o East Texas 

farmers to determine costs of establishing Coastal Bermud.agrass. The 

total cost of sprigs, fertilizer, labor and power amounted to approxi

mately $33 per acre. Using current seed, fertilizer and custom rate 

costs (35), seeded Bermudagrass can be esta'blished for an estimated 

investment of $14 per acre. 

Results from seeded Bermudagrass plantings have been disappoint

ing in many instances due to reduction of stand by winter injury. Yield 

of most seeded varieties has been lower, in general, than that of im

proved hybrids and selections that are established from rhizomes. 

NK-37, an Arizona Bermudagrass selection estabJ.ished from seed, 

has created much interest in Oklahoma by reason of its rapid growth 

and high forage yield in the year of establishment. Winter survival 

and second year yields have been disappointing throughout the State. 

The objective of this study was to determine effects of fertili

zation and chemical weed control on the establishment of NK-37 and 

Midland Bermud.agrass, a recommended variety .for Oklahoma, and to 

*Figures in parenthesis refer to literature cited. 
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study the infl uence of fertilizat :ton on winter survival of NK-37 at 

Ard.more , 

2 

Informa.tjon on winter survival was secured from 31 counties in Okla

home where NK-37 has been growing from 1 to 4 years to aid in determining 

the value of this grass as a permanent improved pasture plant for Oklahoma. 

clima.ti.c conditions • 



REVIEW OF LITERATURE 

Bermudagrass is the most important pasture grass 1n the South. 

Agriculturists realized the potential of Bermuda as a pasture grass 

for Oklahana as early as 1904 when a hardy strain was released from 

the Oklahoma Agricultural Experiment Station. 

Holt, Potts, and Fudge (20) foUDd that percentage of ground 

covered by Bermuda was increased about equally when fertilized with 

nitrogen, phosphorus, and potassiwa aa separate treatments. However, 

the greatest ground cover was produced when the elements were applied 

in combination. 

Elder and Murphy (13) found that one pound of nitrogen produced 

1.5 pounds of beef gain when applied to common Bermudagrass on respon

sive soils at Stillwater, Oklahoma. 

Carrying capacities or CODIDOn Bermudagraas pastures at Bates

ville, Arkansas were significantly increased by the application of 

100 and 200 pounds of nitrogen per acr~. Yields were not significantly 

increased by 50 pound treatments per acre according to Spooner and 

Clary ( 4o). 

Alexander (1) found that Midland and Coastal produced more than 

twice as much forage as did Greenfield arid. common Bermuda under simi

lar nitrogen treatments. 

Carter (9) found that planting dates affected total yield of IIC-37 

Bermuda at Bomer, Louisiana,whereas planting rates of 5 and 10 pounds 

3 



per e.cre were not reflected. as aipif'icant dif'f'erences in yields. Aver

age yield vas 8,550 pou:ad.s of 417 forage -per acre. 

Bolt, Lancaster, and Bll.ckingbaa (22) state that IJC-37 Berlaaa vas 

interior to Coastal le1 ••1111& ta teats in northeast Texas. Yields at Mt. 

Pleasant, Texas in 1960 vere; Coastal 13,160 pounds, Midland 12,800 

pounds, COIIIIOD 9,710 pounds, and llIC-37 5,600. !Ile H-37 yield vas 

taken in the year of establisbment. 'file yield of the other grasses 

was trota tvo year ol.4 stands. !he H-37 vas planted April 25, 1960, 

and produced 2, 60G J)011J¥ls of' forage ~ J~ 1, 19'0. 

Bolt am J'isher (21) concluded that heaY7 rates of nitrogen in

creased the root grcnrtll of' Coastal Bermada only' slightly, while top

growth was iaereased: several fold. Without nitrogen fertilizatioa, 

75; of tlle total plant weight 11as in the r"t . Vi th 800 pounds of 

nitrogen per acre, root veiglat ude -.p only 3~ of the total plant 

weight. !'opgrovth totaled 110re t~ 9.5 tons on a roet systea that 

weighed less than 4 tons per acre. 

Velis u4NeQill (lt!) found that IIC-37 was tlle most suscepti'ble 

to Bel111iitllosporia steaospilua of' 15 Bel"811d.agrass varieties and' a

named selections at tlle Georgia Plaia JEJ,eriaent Station. 

At the Sa.ndy. ·Lalld. Research. Station at Mangma Oklahom, JDC- 37 pro

duced lf23 pounds W>re oven-dry f'o1&ge than Nidlaai in the year of' esta'b

lisl!lllent. Midland exceeded JllC- 37 Tteld the second year after esta'blish

ment 'by 3,873 ponds per acre (29). 

Bielsen (27) eoncJ.:ud.ed the+. Bernd& seed shou.ld 'be covered. no deeper 

than i incll. Be also fOIUld that seeding should not "be -.de until a daily 

mean tem.perat111"e of' 65° J'ahreueit » attained. Heavy rains retarded seed

ling emergeace reprdless of' pren.ili:ag tem:perature. Lack of' moisture 



retarded stolon developaent. We84 ccmpetition was a limiting tactor in 

4eTelop1ng and. •1nta1Jlling a good. tm-t ot Bermdagrasa f'rom seed. 

Wiater illJury lftlP.S not a 11111 ting taetor provided a dense turf bad 

developed. Isolatec!. plants were lt.i&hl.7 susceptiltle to trest injury, 

5 

•11sson-Leissner (26) states t11at tvo 11ain factors play an 1-.port

ant part in 4etera1Jlling the association 'between resistance to cold and. 

otaer jllrys1ologic conditions 1-. the plant cell. '.l!hese are: 1. 'l'lle pos

siltility of 11J14erceoling, or the aecllaJllieall.7 coaplating influence of 

tlle loss ot cell water on the planie colloids d•e to freezing. 2. 1'.11.e 

vater retaiJlliJlg power of the cell content and the resistance to ice tor~ 

•tion. tise•es vitll small cells will \e more readily Ulld.ercooled,vhere

as tis'a•esvith large cells vill f'reeze oa sluLldng at or ltelov tlle treez

ing poi•t. 

llaxi•v (25) stressed the idea tllat sol•l:,le carDO~tes 11&7 in

crease f'rest resistaDce to plants 1ty decreasing the p~ecipitation ot 

protein. 

Wilhela (lt-3) investigated. the ntrieat effect on 1*.rcliness 1ty grGW-

111g fllrieu pl.allts ••ell as ,,i:,.eat, oats, barley> rye, tOMtoea, and 'beans 

in sand. cw.tares with high, normal, low, and. llins UIOlUlts of nitrogen, 

pllospb:ons, &114 potassium supplie4l in·ntrient solutions. In general, 

lligfa UIOlUlts of potassiUllgave gteatest s\'ll"T1val of freezing teaperatve. 

Plants receiTing nc,ne ot the elements were uuall;y lowest in survival. 

Waag, Attoe, an4 Trllog (lf-1) working Yith alfalfa toucl. tllat larger 

ailolm.ts ot starch and aon-reclueiJl& sugars appeared to promote resistalllCe 

to winter killiJI&. 
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Adams and Twersky (3: observed that winter injury to Coastal Bermuda

grass decreased with increa.sing levels of applied potash. Inj ury in<"ree.sed 

with increasing levels of applied nitrogen at a specific level o~ potash . 

From work with 15 species of grass, 6 of which were turf grasses, 

Carrol (8) found that species from high nitrogen test areas were most sus

ceptj_ble to winter damage. 

Hill (19) stated that the effectiveness of a herbicide used for pre

emergence or soil sterilization is dependent on movement, activity, and 

residual period in the soil. A high concentration of herbicide in the 

upper 1/8 to 1/2 inch of the surface is essential to good weed con~rol . 

The absorption of monuron and diuron increases as t.he so:i.l content of 

organic matter or clay increases. 

Laboratory studies conducted by the DuPont Corporati.on to eval uate 

the effect of temperature differenti~l and sterility differP.ntial en the 

residual activity of "Karmex" DL diuron revealed that diur :)n disappeared 

more rapi.dly in soil samples stored at 8a° Fahrenheit than in somples 

stored at 41 ° Fehrenheit. Trented soil samples stored for :, ix ,,1eeks 

und?r sterile conditions r etained the initial toxic effect whHe treated 

samples stored under n'm-steril'.:' c'onditions showed a ma!'ked ::--er1uction i.n 

t oxicity ( 2 ) . 

HJll , et a,l , (1.8) f'o1!.".\d the.t no pbytot oxic concentr ation remained 

from :,oil treat ment with diuron at 1 to 2 pounds per acre followed by 

retreatment 12 months later . Phytotoxi.c concentration disappeared 

after 4 to 8 months . Four pound per acre treatment was not toxic after 

12 to 16 months . Twenty to 60 pound treatments caused toxicity for 24 

to 36 months . 

Elder (12) stated that diuron treatment of Bermuda plantings con

trolled weeds, thereby encouraging rapid grass cover making some pasture 
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utilization possible in the year of establishment. Only a small amount 

of Bermuda growth was observed in the untreated areas. Yield from plots 

treated with 2 pounds of diuron per acre was higher than plots treated 

with simizan, atrazine, and no treatment. 

Huffine, et al. (23) concluded from studying the effect of various 

rates of herbicides applied from mid-September to mid-April on the con

trol of crabgrass (Digitaria sanguinalis) in U-3 Bermudagrass, that 2 

pounds of diuron per acre gave fair to good control when applied from 

November 12 thru April 15. 

Chaffin (10) suggests that 2,4-D application should be made on 

weeds when they are making rapid growth. 

Hamner and Tuk.ey (16) found that a treatment of 1000 ppm of 2,4-D 

was more effective when applied to susceptible weed species at tempera

tures not excessively high. 

Harris (15) found that treatments of 2/3 to l pound per acre of an 

amine form of 2,4-D in April and again in July was highly effective in 

controlling most broadleaf weeds in Mississippi pastures consisting 

principally of Bermudagrass. 

Miller,· et al. (26) reported that the crude fiber content of Coastal 

Bermudagrass was not affected by level of nitrogen, phosphorus or potassium 

fertilization. Increasing nitrogen fertilization reduced the crude fiber 

content of common Bermudagrass. 

Alexander (l) found that increasing rates of nitrogen fertilizer in

creased the percent of nitrogen and potassium in Midland, Coastal, Green

field, and common Bermudagrass. The phosphorus content was not affected 

appreciably. 



nrkland. Loa.a 

fll.e .llrkl&Jlll series (30) comprises slightly acid, aoderately to 

highly fertile :Reddish Prairie soils eu.racterized l,y A horizons less 

than 14 inche-. thick, almq>t to clear 'bolmdaries Detveen the A and B 

horizons, and 'brovnish clan,ans not overlain 1,y a distinct "grey layer." 

Topography ranges f'ro1ll ne&l"~ level to very gently undulating erosi-

onal upland with gradients mostly less tun 2 percent. Drainage is 

slow to lllOderate trft the surface and very slowly internally. :Native 

vegetation ceUi-&ts of' tall prair.ie·, graaae&:;:c"lfhicll· have large~ been 

replaced 'by short grasses in pastured areas. General distr:i.bution ot 
' ' 

this series is in the Redd.iah Prairie region ot north-central 'fexas, 

central OklahGIIII, allCil sou.tllern Kansas. 

'!'he field stwly was located in tlle nt of' Section 27, Township 

4S, Range 2E, v1rl.ch is a portion ot the Sumel Roberts lfo•le Feunda-

tien. 1'ara at .Ardmore, Oklahoma. 

:Results of the physical and chemical properties ot the soil used 

in the stwly are slunm in Taltle I. 
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'l'ABLE I 

SCIIE PHYSICAL AD CHPHICAL CHARAC'f.ERIS!L'ICS OF THE SOIL USED Ilf '!'RE 
FIELD S'l'UDY 

Xirkian4' ·lA>ul · ·· 
' 

Mechanical analysis 

Sand lt2.5j 
Silt 43.5~ 
Clay 14.~ 

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

pK 

Cation Excllange capacity 5 .36 meq./100 gl"ams 

Organic -.tter 
, ... 

Total ni trogea .o~ 
. ·~·.. . "" . ' .. . ' 

Avail&'ble phosph.ons 28 llts • /acre 

.. , ,. , .... , , , .,., .. "'t ' ' ·; ·,i·\ ·•·. 

262 lbs. /acre Exchangeable potassillll 
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DFSCRIP!'IO• OF 'l!lEGRASSES USED IB 'l'JIE FIELD S'J.'(Jl)Y 

Midland Bermudagrass 

Midland is a proct,active, first generation hybrid :Bermudagrass that 

is widely accepted. as a tame pasture grass tor much ot Oklahoma. ~e 

hybrid is a product ot crosses .-4.e between Coastal and a bardy Indiana 

variety at Tifton, Georgia in 1942 • .An outstanding variety for Oklahoma 

conditions vas selected :f'rom several ot these hybrids 11\ tests at Okla

boa State University in 1~9 and vas released as Midland. 

Midl&n4 llas good resistance to foliar diseases, produces tall, 

leafy forage, ancl is Yinter ll&rdy and droupt resistant. Its open sod 

cbaracteriatic due to long, straight rhizomes make it more desirable 

for inter-seeding legmaea tllan COIIIIIOB varieties. 

•-37 Benmdagrass 

Dr. Jal.e Grissom (14), agronomist with l'orthrup, King and C011lP&DY 

:f'u.rnislled the .tollning 1:n:tormation about lUC-37 which is a re.Lease rrom 

Northrup, King a8' COlllplU'ly. 
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"Ile-37 was developed troa what was prenaed. to be a single pl.aJlt 

which bad spread. over a rather wide area oa a river islall4 n.ear Ylllllll., 

Arizona. Whea we started checking indi Yid.ul plants :trea stolons, 1 t 

was oDVi.OllS that it was not a single plant 1ntt several plants which 

pro'baltly resulted. troa a heterozygeus plant in the area. Selections 

were made tr-. th.e plants established 'by the stolon collection. 'ftle 

selections were increased. 'by means ot stolons and. seed was harvested. 

t:roa the polycross 'block involving these stoloas. !he foundation seed 

tiel4 •s plaaW. trea eee4 ~ tNa tJae polycros.s hl.ock." 
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Grissorm. also related. that mt-37 rhizomes are usually 111\lch deeper 

in the soil than other :Berm\1das and the variety does not torm turf 

und.er llay conditions 'but forms some sod. lUlder close 110wing or pa.stare. 

Solle varialtility is to be expected siace BlC-37 is a synthetic trom non

in'brecl clones. 

The H-37 seed. are 50 to 1~ larger than COIIIIIIOD Bermuda seed. 

DESeBIPTIOI 01' !HE WEED COll'l'ROL CBDIICAIB USED Ill THE 1l'IELD S'NDY 

2,4-D (2,4-Diehlorophenoxyacetic Acid) 

The organic c01Bp01U]d is ·· nontoxic to lmmans and an1maJ s in ordin

ary usage and at normal rates does not seriously reduce soil micro

organism. populaticm.. It is nma.expJ.oaive aJld. .tire resistant except where 

mixed with comnisti'ble oils. It is translocated in the plant,thus per

mitting use ot low vol\llle sprays. 

!he chemical is widely ued as a post-emergence weed control chemi

cal tor the elimi:nation et~ 'broa4 leaved weed species. 2,4-D was 

tirst aentioned in literature in 1941 (34). Zill!lllel"lll&D. and Hitchcock (44) 

described the use ot 2,4-D as a growth regulator in 194-2. Marth and 
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Mitchell (24) of the United States Department of Agriculture reported on 

the effects of 2,4-D on various weedy plants in a bluegrass lawn in 1944, 

Farm tests in 1946 and 1947 further proved the merits of the chemical for 

weed control. 

The most commonly used forms of 2,4-D are the amine salt and the ester 

formulations. The ester formulation is generally considered the most toxic 

to susceptible plants. The low volatile ester formulation was used as a 

post-emergence weed control chemical on Midland and NK-37 plots in this 

study at the rate of .5 pound of active ingredient per acre. 

"Karmex" DL diuron (3-(3,4-dichlorophenyl)-l, 1-dimethylurea) 

Diuron is a nonvolatile, noncorrosive, nonflammable organic compoun ~ 

having extremely high toxicity to plants when absorbed from the soil by 

plant roots. As with all soil-borne herbicides, diuron requires soll 

moisture to be effective. 

Weed and grass seedlings are controlled for a period of 3 to 8 weeks 

according to soil type and rainfall. Weeds may emerge before being kill

ed since diuron does not prevent seed germination. Diuron is not effect .. 

ive against established Johnsongrass, nutgrass, Bermudagrass and other 

deep rooted perennials. 

"Karmex" DL is the registered tradename of the suspension form of 

3-(3,4-dichlorophenyl)-l, 1-dimethylurea, a product of the E. I . DuPont 

de Nemours Company, Inc. 

The diuron was used as a pre-emergence weed control chemical on the 

Midland plots in this study at the rate of 1.5 pounds of active ingred

ient per acre. 



Field Study-

Midland and :0:-37 Bermuda.grass were planted in 10 by 12 f'oot plots 

in a randomized block design experiment containing f'our replications of' 

each treatment on each grass. The 50 by 96 f'oot area occupied by the 

plots was located on a Kirkland lo&lll soil on the Noble Foundation Farm 

near Ard.Blore. 

The ef'f'ect of' fertilization, pre-emergence and post-emergence chem

ical weed control treatments on esta'blisbaent, weed control, percent of' 

ground cover, and. chem.cal content of' f'erage were determined on the Mid

land BennK1&grass. 

The ef'f'eet of' f'ertilization and post-emergence chemical weed con

trol treatments on esta'blislment, veed control, percent of' groUJld cov

er, winter survival, and cheaical content of forage were determined on 

the 1'1:-37 Be:rndagrass. 

Fresll.17 iug Midland sprigs vere planted on 1 toot centers in rovs 

3 feet apart in a well prepared seedbed. A drain spade was used te open 

the soil f'or the sprig. The soil was packed around the sprigs by press

ing Yi th the :root atter planting. A portion of' the sprig was not covered. 

The :0:-37 seed were planted in rows 1 toot apart at the rate of 2 

pound.a ot seed per acre Yith a Planet, Jr. planter. 

The fertilized plots of' each grass bad fertilizer banded approxi

mately- 2 inches belev the spr.ip 1111d. seed previous to planting. A 'belt 

13 



distributor was used to place the fertilizer in the soil o 

The planting date was April 16, 1960. 
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Diuron was applied to the Midland pre-emergence weed. control plots 

immediatel y after planting with a knapsack sprayer equipped with a fan

type nozzle . This chemical was not used with NK- 37 because of toxic 

effects on germinating seed . 

Fertility and weed control treatments used in the study are listed 

in Table II . 

All plots were mowed May 28, 1960 with a rotary-type lawn mower 

and the residue was discarded . The height of the fertilized NK-37 

plots was approximately 6 inches on this date , The height of the un

fertilized NK-37 plots was approximately 2 inches , A second mowing of 

the fertilized NK-37 plots was made on June 20, 1960 . This residue was 

weighed as was that harvested on August 8, and September 12, 1960 

The area of the study had previously been infested with Johnson

grass (Sorghum halepense) and crabgrass (Digitari a sanguinali s ) whi.ch 

became a problem early in the study . A record of forage yield for 

each grass was attempted but was discontinued after the first year be

cause the forage that was harvested did not reflect the actual yield 

of the Bermudagrass . 

Nitrogen topdressings were applied to the fertilized plots nf ea.ch 

grass on June 6, 1960, May 1, 1961 and May 11, 1962 ,. 

2,4-D was applied to the post-emergence weed control plots of each 

grass with a knapsack sprayer on ,June 9, 1960 . 

A trace of rainfall occurred on April 24, 1960 , All plots were 

sprinkler irrigated with approximately 1 i nch of water from a nearby 
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pond on April 27, 1960 . The irrigation was delayed until this date in 

order to evaluate the study under non irrigated f arm condi tions . 

The survival percentage of the Mid]And s~rigs 48 days after sprig-

ging is given in Table XXXII . 

The apparatus shown in Figure 6 was devised to record ground cover 

and weed infestation by means of photographs ~a.ken with a 35 mm camera 

suspended 15 feet above the center of each plot . 'rhe camera was equip-

ped with a wide-angle lens , The shutter was activated from the ground 

by compression of a rubber bulb . 

TABLE II 

FERTILITY AND WEED CONT.t1.uL TREA'Jl.fENTS USED IN THE FIELD STUDY 
KIRKLAND LOAM, ARDMORE,, 1960-62 ,. 

Midland Bermudagrass 

No Fertilizer 

Check (no weed control) 

1.5 lbs , "Karmex" DL 
diuron/acre 

.5 lb . 2,4-D/acre 

No Fertilizer 

Check (no weed control) 

.5 lb . 2,4-D/acre 

Fertilizer 

Check (no weed control) 

1 ,5 lbs ., "Karmex"DL diuron/a.cre 

., 5 lb . 2,4 -lJ/acre 

NK- 37 Bermuda~~~ss 

Fertilizer 

Check (no weed controk) 

. 5 lb . 2,4-D/acre 

Fertilization consisted of 40 lbs . N, 40 lbs . P2()5, 
and 40 lbs., K20 per acre banded when sprigged and 
planted, plus an annual topdress application of 40 
lbs . of N per acre as NH4No3 ( 33 o5~) 
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Aerial photographs of Midland Bermudagrass that are representative 

of each treatment at an early date in the study and at the close of the 

study are shown in Figure 1, Aerial views which are representative of 

NK-37 treatments on several dates throughout the observation period ere 

shown in Figure 2. 

Weed population ratings were made to determine the effect of ferti

lization and chemical weed control treatments on the weed population of 

each grass. These data are recorded in Tables XXXIV and XXXV for Mid

land Bermudagrass and Tables XXXVI and XXXVII for NK-37 Bermudagrass. 

Weed infestation of Midland diuron treatment plots was no differ

ent from that of the untreated plots on May 2, 19600 Observations 

made May 4, 1960 indicated that the weeds were dying in the diuron 

treated plots. NK-37 seedlings were appearing in the unfertilized 

and fertilized plots on this date. 

The percent of ground cover made by the Midland Bermudagrass dur

ing 1960 and 1961 is given in Tables XXXVIII end XXXIX. 

The percent of ground cover made by the NK-37 Bermudagrass in 1960 

is shown in Table XL. The percent of ground cover of NK-37 at the close 

of the second growing season is given in Table XLI. 

Chemical analyses of forage were determined on pure grass samples 

of Midland and NK-37 to determine the percent nitrogen, phosphorus: and 

potassium in the forage on July 24: 1961, October 19, 1961, and June 7, 

1962. The results of the analyses on Midland forage are given in 

Tables XLII, XLIII, XLV!y XLVII, L, and Llo The results of analyses 

of forage harvested from the NK-37 plots are given in Tables XLIV, XLV, 

XLVIII, XLIX, LII, and LIII. The chemical analyses of the forage har

vested from NK-37 and Midland plots in 1962 are given in Table XXV. 
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The percent surviva.l of NK-37 Bermudagrass fol.lowing the 1960~61 

winter season is given in Table LIV . The percent of survival of NK-37 

following the 1961-62 winter season is given in Table LV . The perce,nt 

of winter kill of NK-37 during the 1961-62 winter season i s gtven in 

Table LVI . 

Temperature of the atmosphere, 2-inch, and 6-inch soil depths Wl'l. s 

recorded during the 1960-62 winter months by use of a recording therm

ograph. The daily low readings for December through March duri.ng two 

winter seasons are listed in Table XXIX , 

Rainfall for the observation period from April 16 to December 31, 

1960 was 23 . 30 inches . The 50-year average at Ardmore for this period 

is 30.71 inches. Three inches of water were added by irrigation during 

this period. Rainfall for 1961 was 33 , 40 inches . The 50-year ~verage 

for yearly rainfall at Ardmore is 37 . 41 inches. Four inches of water 

were applied by irrigation during 1961. Rainfall from Jenuary to the 

termination of the study in August of 1962 amounted to 18.70 inches. 

NK-37 Survival Survey Study 

Information was gathered through cooperation of the Soil Conser

vation Service on winter survival of 102 plantings of NK-37 Bermuda

grass located in 31 Oklahoma counties . 

No ,ittempt was made to dis tinguish the soil types where the WK'-37 

was gro;.,n or yield of the gr,~.ss at the locations , 

The general location of the plantings is sho,m by Figure 5. 

The percent of winter survival of the plantings throughout the 

state of Oldahoma j s given 1Llil Table XXX . 
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The plantings were grouped into three regions according to their 

geographk location in the state , The average percent of survival of 

the NK-37 plantings in these regions is given in Table XXXL 

Analysis of Soil 

The mechanical analysis was determined by the Bouyoucos (7 ) hydro 

meter method. The pH determination was made according to the method 

described by Peech and English ( 32) . Cation exchange capacity was de

termined by the method described by Russel (36). Soil organic matter 

was determined by the Schollenberger (37) method . Total nitrogen was 

determined by the Kjeldahl method suggested by Piper ( 33) .·. The avail -

able phosphorus was determined by the modified procedure of Bray and 

Kurtz (6) using 1,2,4-ami.nonaphthnlsulfonic acid as the reduct9,nt . Ex ~, 

changeable potassium was determined by the method of Peech , et al , ( 31 ) 

and readings were made on a Perkin-Elmer flame photometer ., 

Analysi s of Forage 

Oven-dried forage samples of Midland and NK-37 Bermuda.grass we r e 

analyzed to determine nitrogen, phosphorus, and pot assium cor..t ent on 

three clipping dates . 

Composite samples for each fertil i zer treatment on eae:h gr ass 

were analysed for a comparison of their feeding value . 

A modified semimicro analysis of the method descT'ibed by Russel 

(36) was used to determine total nitrogen . Phosphorus was dr> termi.ned 

by the Shelton and Harper method ( 38) , Pote.ssium was read on e. Per kin ... 

Elmer flame photometer after forage digestion according to Shel t on and 

Harper . 
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Crude protein, crude fiber, u.d f'&t were detel"llined 9Y'-.etho4s out

lined by A •. 0.o A. C. (11,) •. Eatimate4. 4igestil>le protein, total digesti

ble nutrients, .. :meta'boliza.'bJ.e energy, u4 estilla.ted net energy were ca.1-

cul.atecl accor41Dg . to. the method 4escribecl 'by ~lor, Maas, and. 

Bratzler (5). 

Statistical Analysis 

'!'Ile ettect et rertiliza.tion and eheaieal weed control on stand 

esta.'blislment, weed population, percent ot groun4 cover, winter sv

vival, and elleai.cal .content .et the forage ot tlle respective grasses 

were analyz.ed statia.tie&lly • 

.bal;ys.is ot -v.a.ri.ance tor sipitieant 4itterences aJl4 coeffici

ents et variation were cletel"lli.Decl by aetnod.s outlined by Snecleeor ( 39) • 

A IIUltiple rage test proposed 'by Dwlcan (11) was used as an aicl in 

interpreting tlle cl.at& when significant val11es were obt&illedo 



RESULTS AND DISCUSSION 

Field Study 

Midland Bermudagrass is a recollllllended variety for Oklahoma. 

NK-37 Bermudagrass has been grown in several locations throughout 

the State. Results and reports about this grass have been varied . 

NK-37 and Midland were studied to determine the effect of fertili

zation and chemical weed control on establishment, percent of ground 

cover, weed control, and chemical content of the forage. Winter sur

vival was also recorded on the NK-37 Bermudagrass. 

Yield data is not included. in this study. An attempt was made 

to harvest forage of each grass for yield information but weedy 

grasses became such a problem that yields were unrealistic and mis

leading. 

The fertilized NK-37 plots were the only plots of either grass 

that were of sufficient height to clip for forage yield throughout 

the harvest period of 1960. The plots recovered quickly after the 

removal of forage. Lack of fertility and weed competition were the 

apparent cause for poor growth of the unfertilized plots of NK-37 • 

Low fertility and weed competition retarded the growth of the un

fertilized Midland plots. Weed competition was so severe in the 

fertilized Midland plots which did not receive diuron treatment that 

most of the vegetative growth was upri ght . 

20 
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el.1pping ... as. .clone. vi:ta. a .rotm;r -.,er aet. at .. a ... cv.tting beip.t .ot. 2 

inches. Ja.tea ... ef. cl.iPIW'&::11Jer.e :lls7 2&, 19'0-, Jue 20, 19()0., Aupat- 8,. 

1960, ud Septeuer 12, 1960. Regrowth f'ollc:m.ng the, September clipping. 

was lett on the. plots throupout tlae Yin.ter and. was rnoTe4 by wnring .. on 

Marcil 24, 19'1. Soae :Ld.ea .of' the grow.th ot tae un.tertilize4 Ul4 .·fertil

ized 111:-37 plots cu. 'be obtained. troa Pigare 2 and Figure 7. 

J'orap yi el4s were not att5l>ted in 1961 and. the plots were -.ned. 

frequently to lessen the vigor ot the J'o1uasongrass an4 c:tal,graas vh1c1a 

infested. tJae. area. 

0Terllea4 pllotegra..,u were ll&d.e et all plots on Nay 23, 1960, l'oT

euer 25, 1960, Jae 9, 1961, Jw.lf 26, 1961, Octolter 26, 1'91, a.Di. Jue 

7, 1962. - ·:pll:oto~, ·81lcla-u appear ill :ti.pre 1 u4 2, were use4 

to susteati Lte gr--. coTer, .... winter 8lll"Tiftl.. 

v1a,1e llicUaM •Figs were cnnted. Jue ,, 1969. !Jae average per

cent slll"li'Y&l ef' the "11.riou treatments is gi'ftn in !'&ale III. !here 

vu no sip:i.f'ieaat .. dittereac.e in a11rT1:nJ. percentage ot s,rigs regar.4-

less et ,nted. control or f'ertilit;y treatment as allon 9¥ t]ae .u.alyais 

ot variQce data of' .!a'ble XXXII • '!'.Ile &Ter&ge via•le sprig c811Jlt was 

lia.81,. 

Sta.1Ml rating for fertilized. IX-37 plots was sipif'icantq hip.er 

tllan lUlf',rtilize4 plots as shown in !l'al,le IV. Ko attempt was made to 

determine vhetlter this was a result ef the fertilizer alone or a com

bination of other factors such as fertilizer, moisture, a.Di con41t1on 

ot·seea...i. Stand d.itterences of'llllfertilizetl and f'ertilized. plots 

are shown,·by ·figure' 2. 

Weed. peplllatioa 1'8,8 lowest in 11141.aJd plots which received. 1 .5 

lbs. ot cl111ron. 'ftlere was a aipif'ican.t difference Oil June 20, 1960 



as 1n41catecl .'by' the llltltiple range test ot !altle V 'between uf'ertilized 

diuren plots a.11111- • weinat-.1 ui a:,W plats regud.l.ess ot fertility 

treatment. '!lle a:tertilize4 diuron plqts ~ a slightly 18ftr veed pop

ulation tllaathe fertilized. cliuron plots. Diuron treated. plots luu1 ln

er .. ._ . ~eu. at each · tertili ty level . t1uan tbe otller wee4 eoatrol 

treataent plots. '.raltle YI slMnns tbat a ailli.lar trend exis'"4 en IO'V'f!la

lter 25, 19'0 allA0\1Cllne4 populatin W. iacreasecl in all plots. '!Ile 

etteet ot 4iwon on net control 1a )UtJ.aat plots is clearl7 allcrn. 'by" 

TULi III 

TD .DJWf' OF l'lll'fiL.tZA'fiOI AD CDJIIc;AL DD. COl'J.'ltOL o• m 
SUBtlfAL OF IIIJLAD D1111.1AeASS snIGS, ram:$ LUii, 

. ADl>D1 aD ,, .l!§!• 
Percent .ftllrT1 ftl 

Treatment (l'bs./aere) Io Fertilizer · Fertilizer 

Cheek (ao wee4 control) 

1.5 l\s. Diwon 

Ba~ are the average of' ,Jvl''1)114!at1ou., 
Fertilization censiated of 40-40-40 
D&nded when sprigged.. 

TABLE IV 

THE E1'IEe! OF l'ER'J.'ILIZA.T'IE>I GI SUD CH' 11:-37 BDM:O.ARASS, 
1T11'YD IAW11 AIINDD, Kl? 24, 1"9. 

Stan4 Bating 
'freat11eat (l .. a./acre) O:fO Stu4 lo.J:xcellent 

Io Fertilizer 

Fertilizer 

:D&t& ar• ·th@ 11\.W:t&D '·~ ·IJ repl4b.ticae.., 
!'ertilizatien conslstel of @-~40 
'INlaile4 · nea planted.. F ffl.mt tor ferti
lizer laigltly sipificut at lj level. 



,1. 5 ll»s • Bi'aroa 

\5 ll,. 2,4-D 

Data are ·the averege "'of 1 4 repllcations. 
Fertilization. consistecl ot lio-40-40 
'bamlecl wllen apriged plu 40 l'~s. Jlitrogen 
~ a ~ssing. 

4.25 

6.25 

Naltiple !!!I! ;est 
lJ p. le-vel 

Io Pertilizer, 1. 5 l'bs. D1:aroa 3 .25 

Fertilizer, 1.5 lbs. Diuron 4.25 

lo Pertilizer, Ch.eek (no vee4 control) 5.75 

Fertilizer, .5 lb. 2,4-D 6.25 

Bo Fertilizer, .5 lb. 2,4-D 6.50 

Fertilizer, Clleck (no vee4 control) 6.50 

lJq' two aeans not a,._,,... 1ty tlte saae line are 
sip:U'icantly d.ittereni,. 
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~VI 

'l'KE EJ'F,EC!! OF F.IRTILIZA'fiO• AD CBDiIW.. OED COJl'ftWL OI !IE 
WED POPULA.T'IO• OF III»LAD BIIIIIUDMIBASS, lCIBKLAID LOAM, 

Alml0111 BOfflOIER 25, 1,§0. 
ve.i :Rating 

!'reataent (11ta./acre) O=llo veeis l~ue Po~tien 
Bo Fertilizer Fertil.zer 

dlleck (no veei control) 9.00 9.10 

1. 5 llts • Diuron 

.5 u,. 2,4-D 

5.30 

9.00 

lata are the· average of 4 ,replications. 
J'ertilizatio• couiate4 et lt.~40-40 
.... ~ w.ea aprige4 plu 40 llts. nitrogen 
as a topdressing. 

8.00 

9.00 

!tltiple !!!I! 'feat 
lJ p. leYel 

Bo Fertilizer, 1.5 l'bs. Diuron 5.30 

Fertilizer, 1. 5 lbs • Diuron 8. 00 

Bo Fertilizer; Claectk (lio weed centrol) 9.00 

Io Fertilizer, .5 11,. 2,1'-D 9.00 
/ . 
Fertilizer, .5 llt. 2,4..;i, 9.00 

Fertilizer, ' elleck (no weed. coatrol) 9.10 

~ tw 1le&Jl8 not SJIUIDN 91' tlle aw line are 
signiticaatl7 different. 
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The effect of 2,lt.-D application on weed control on B-3T plots on 

Jue 20, 1960 was not significant accorting to ua~is ot variance 4ata 

of 'fa"ble XXXVI. Weed ratings tor this elate are given in 'Taltle VII. !Ile 

1111lltiple range test ot '.raltle VIII tor Bovealter 25, 1960 ratings iDl.icates 

a signiticut ditterenee at tbe 1~ pro'INL"bility level "betnen the weed 

population ot un:tertilized and fertilized BIC-3T plots. 'flle fertilized 

plots lla4 a higlaer weed population than llllf'ertilized plots. 

It sllnld "be noted that 11&1Q' ot the weedw present at eaeb rating 

date were weedy gruaea. Pigveed. (.Amaraatlllu sp.), l.ausqurter 

(p.e!!P!4i111i. al.nil), evening priwose (Oeutllera l»ieDllia), ud western 

ragweed (.Aurosia psiloatachp,) vere the priacipal ltrod.leat species 

present in tlle plots. '!llese vere ettectiYely' controlle4 l,y' tlae appli-. . 

cation. of 2,4-•. ilowing tor y1elcl:prod.\lce4 soae lt1as lteeaue tlle weed 

poplllation ot tlae ao weed control plots was re4•cecl. saewhat. 

'l'he percent ot grolllld cover uae 1,y 1114lall4 in. 19'0 is g1 ven in 

'.raltle IX u4 •laovn aecorcU,q to treatllent i• P.l.pre 1. 'ftle tertili

zecl piots lad. a laigher percentage ot grOlUl4 cover .than the -.fertili

zed. plots with tlle exception of tlae un:tert1lized _41uron plots. !11.e 

~ert1lizel d.iuron plots bad. a slip.tlylligher groud cover perceat

age than the .fertilized 4il1ron plots. Tile unfertilized 41\lron plots 

vere significantly' iifterent f'roa tlae unfertilized no veed control 

and 2,lt.-D plots. !he 2,4-D plots ot each fertility treatment luul a 

higher percent cover than the plots receiving no vee4 control prac-

tices. A aiaUar trend is iDllicate4 in '.raltle X, vbich gives Oetolter 

23, 19'1 grcnm4 cover ratings. Weeda were present in the 4iuron 

plots in 1961 &114 cover rate was slower than in 1960. 



!he prese•ce ot ke&T,T Johnsongrass ..a CJ"&ograsa intestation pre-

nnted stolon 4evelopmen.t 1:aall plots otlU4laai· aot treated. Yith 41-

uron. '!he vea~ by -,, Midlan4 aprip ,.. •• -greater at the 

end ot the first year's grntla tllaD , weeks after sprigging. 

'filLI vn 

!D 11 . .hft o:r ~o• AD eDIIICW. VID C:Ol'l'BOL. o• TIE 
DD POPULlfiO• OF P:-37 IIHNDAIBASS, nm.AD LO.AN, 

Allllpflz JUI 20 l 19'G • 
. Weed. Batiq 

!reatlleat (lu./acre) 0-.• Weed.a 10;..hue?!zul!tion 
•• J'ertilizer :rertilizer 

CDl.eck (no _... coatrol) 6.50 6.25 

.5 llt. 2.,.Jt-• 

S.ta are <the average .of 4:' r~pi1cat1-on'a. 
:rert1U11&tiea couistei ot Jio-40-40 
NIMlet *8• planted. plu ~ llts. a1 tregea 
as a t,oparessiag. 

6.50 
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'1'~ VIII 

TIE EF.PEC! GI' .t.111:i'ILIZAT!Olf AD CJl:DaCAL WED. COl',l'ROL GB '1'llE 
WIED POl'ULA.1'IO• GI' U:-3T· ~, IallLAP I.04M, 

.ABJll>IE1 lft'llONUB 251 · 1'6!~. 
Weed latug 

'!reataent (l'~a./acre) Gdo Veeis lo.Dease Popl&tion 
l'o Fertilizer Fertilizer 

Check (no weed control) 8.80 3.50 

.5 11t. 2,4-D 8.GO 

Bata are ·the average of 4°fepli'Cationa. 
:rertilization ceuiste4 et ~40.40 
Nllie4 vhea planted. plu .IJe llta. Jaitrogen 
as a topdresaiJl&. 

s.-.511, 
Nllltiple •Jtae ~st 

. '· lJ P• lnel 

Fertilizer, Olleck (no weed control) 3.50 

Fertilizer, .5 lb. 2,4-D ~.50 

lfo Fertilizer, .5 lb. 2,+-D 8.eo 

We Fertilizer, Check (BO weed. celltrol) 8.80 

Any' tin> meana mt SJIUJled bJ' tlle au.e line are 
aigniticaatly iitterent. 
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TABLE IX 

THE EFFECT OF FERTILIZATION AND CHEMICAL WEED CONTROL ON THE 
PERCENT OF GROUND COVER OF MIDLAND BERMUDAGRASS IN THE 

YEAR OF ESTABLISHMENT, KIRKLAND LOAM, 
ARDMORE, NOVEMBER 25, 1960. 

Percent of Ground Cover 
Treatment (lbs./acre) No Fertilizer Fertilizer 

Check (no weed control) 5.af, 

37.8'1, 

5.~ 

1.5 lbs. Diuron 

.5 lb. 2,4-D 

Data are the average of 4 replications. 
Fertilization consisted of 40-40-40 
banded when sprigged plus 4o lbs. nitrogen 
as a topdressing. 

Multiple R~nge Test 

12.<Yfo 

31.3'1, 

21.3'1, 

Sm:8.246 51, p. level 

No Fertili.zer, Check (no weed cont,.ol) 

No Fertilizer, 15 lb. 2,4-D 

Fertilizer, Check (no weed control) 

Fertilizer, .5 lb. 2,4-D 

Fertilizer, 1.5 lbs. Diuron 

No Fertilizer, 1.5 lbs. Diuron 

5 • <:1fo 

5.~ 

12.<Yfo 

21.3'1, 

31.3'{o 

37.8'1, 

Any two means not spanned by the same line are 
significantly different. 
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'!D a:.tn:m.' GP IIHILI~O· AD OllDIICW. WED COIBOL o• !D 
naan OP ......... . ., .. LAD ...... ouss.m OCOD 

DAil ftLimmlll ' lft.OLt ... i', nn:YD U,M, 
~11,. Offlm 23, 19'1. 

Clleck (no weed eontrol) 12.5~ 

1.5 llts. Diven 55 .... 

.5 llt. 2-;4-• 13 •• 

lat& are ·,·t1.e · average, of 4 t"epliea-M'Olls. 
Fertilization couiiltet ot _.,.40...40 
.. et. nen apri_. plu unal appli• 
cation et 40 llta. nitrogen as a to:pdresaiq. 

20.Sj 

34.~ 

25.,; 

...... ,39 
!!,].ti:ple !!:!I! Test 

) , 

.. :rertilizer, Ill.eek(• vee4 c••trol) 

•• Fertilizer, .5 llt. 2,lt.-» 

!'ertil.izer; Check (no wet. control) 

:rertilizer, • 5 l.'b. 2, 4-D 

. 5J p. lenl 

12.5j 

13.8~ 

20.8j 

25.3j 

Fertilizer, 1.5 lbs. Diuron 34.3j 

Jo Fertiliser, 1.5 lu. Diven 55.~ 

kq tn _... not spaiiid Q" tlle Hie · 1ae are 
sigaiticaatly' aittereat. · 
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1ertilizecl IK-3Tplots had. a sipitieantly hiper percent ot gnnua4 

cover than untertilized. plots 8'8in4icate41t7 !fable XI aa4 !'able XII ter 

1960 ud. 19'1. Jtoat ot tlle d.if':ference in cover aa appareatly •:ae to a 

'better stan4 ot grass on the plots receiTing tertilizer. Very tt!V stol

o:as were present in an;y ot the R-·37 p-lot-a · ill-:c 19'01 · L'61 or 1962 ., Plots 

lw.Ting t1lin stand.a pro411.ced a tn a1lert stolou the tirst yeai; nereas 

thick stems prM11.cecl no stolo:as until the atan4 vas tldmlecl 'by Yillter 

claage. ~e tertilize4 B:-37 plots with pet). atan4s were more compet

itive Yith tlle weecly grasses tllan were tlle llJltertilizecl plotso 

Anal78is et tlle forage llan'eated. in 1960 trn tlle tertilizecl llt-37 

plots ia not incl..._e4 because ot tlt.e presence ot foreign grasses iJl tbe 

sample. Only pare lerlm4a. torage was llan'este4 tor analysis in 19'1. 

Miilan4 lenmlagraas ltroke clormaacy about a week earlier th.all llt-37 

in tlle spriDg ot 19'1 ancl 19'2. 'J.'lle llt-37 plants tbat nr'Yived. t1le win

ters were l.ess vigorous than those et tlle 1'60 seasono Response to nit

rogen applicatioa seeM.e4 to be greatl.7 ret.11cei. in 1961. '1'.tais -.y- llan 

been ille to a lack ot pusplloru aD4 potua. 

!'Ile nitrogen content ot Ni41.a:a4 forage from t1le plots receiving 

fertil.iza~DD WU aigD.iticantl.7 4ittere•t troa tlle 11.1lf'ertilize4 plet&o 

Forage troa fertilized. plots 1la4 a 1liglaer nitrogen content tlMm tbat 

troa tbe \1Df'ertil1ze4 plots. i'11.e tertilize4 plots receiving weed. con

trol treataenta 1la4 sigaitieantly lliper nitrogen ceatenta on July 24, 

1'61 tllan the tertilizecl plots witllo11.t wee4 control treataents u in

dicated DY' Table XIII o Mid.lan4 forage clippe4 October 19, 1961 hai. a 

lover nitrogen content tun the Jllly clipping as indicated. by i'altle 

XIT. A multiple range test indicated no aigD.iticant ditterenee 'between 

Jaitrogen content of torage :f'rom fertilized. aD4 unfertilized plots 



receiving 2,4-D am those receiving no net control treatment. Forage 

from d.iuron treated plots was sliptlT lower in nitrogen content than 

other treatme•t plots. 

'!'Bl DliC'l' OF nllfiLIZATIOI AD CIIXICW. WED COl'!ROL O '1'IIE 
PERCD'.l' 01' QROUD COVIR o:r R-37 DIIIDAQIASS IR !D lEAR 

OP PS'!ABJ,I81Niit, l'IBLAD Lt.Alla illll>II. •••a 25, 1960. 
Perce•t ot Grollll4 Cover 

treatlln.t (ln. /acre) Io -:rertilizer Fertilizer 

Clleck (no fte4 cntrol) 

.5 l'b. 2,4-1> 

Data are the;-;.average '(!>f ·4 replfeatlons. 
Fertilization ceuiatei or w-...e-ltO 
......... w.en planted plu 40 1-..a. nitrogen 
as a toplresa1ng. 

73.Sj 

70.~ 

s.-7.3l3 
Mutiple lay! !eat 

l'J P• level 

•o Fertilizer, Clleck (no veecl control) 22.7j 

Bo Fertilizer, .5 11,. 2,4-D 28.3j 

:rertilizer, .5 ll,. 2,4-D 70.~ 

Fertilizer, Check (no weed control) 73.a; 

J.zq- two aeus not spuaed gy tlae aaae line are 
significantly' 41tterent. 
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!ilLI XII 

TD D'nC'l' 01' l'DfiLIZA.!IOW JD Cftlll(ICW, DD COl'J!l0L ew 'fll 
PDCIIP.r oP aom com oP n .. 37 ,...-aaw m aeon 

DO :NLLOVIWCI · r.sTABJ'd:8JINiit, KIU'LAD UWI, 
A,R-,D 1 ~ 23, 19'1. . 

Jterceat ot Qrtnllld. Cover 
!reataeat (llta./acre) Ko J'ertilizer l'ertilizer 

Claeck (• ne4 control) 

.5 l'b. 2,.lt.-D 

:Data ~ -~e:· a.verage ·.of 4 ·replieationa. 
Pertiliz&'tion eoll8i•te4 ot 40-lf.O-.... O 
N.114e4 nen plutecl plu mul appli
cation ot lJG· llta. a1 trogea u a toplressing. 

blti:ple ltaye;· '1'est 

70.~ 

61.3j 

sii-8.7325 lJ P• level 

Ko Fertilizer, .5 1). 2, .... -D 7.3j 

Ko J'ertilizer, Cit.eek('° ne4 control) 16 ..... j 

Fertilizer, .5 11,. 2,4-D 61.3~ 

J'ertilizer, Clleck (ao necl control) 70.~ 

bq tw .... not · •pau• '7- ti.. saae line &N 
sipitieutq- tittereat. 



~,, . 

~nn 
!111 EJ'JZft OP nnILtZA.TIGB AD CDIII~ DD C08'0L OB !II 

II'lBNEI COftilf OP )¢DJ.AD IIIIIDAUiSS, nJU.Ap UWI, 
Allt(eD, .m.y· 24r 19'1. . 

ferceat Bitroge• 
Tr•tae•t (,1.u./acre) Bo Pertillzer rertilizer ,. 

Clleck (no weed coat:rol) 1.1~ 

1.5 las. ltivn 1.1~ 

.5 1a. 2,4-• 1.1Jt.j 

i.ta are the • ave:tag:e · of .4 replications. 
:rertillzatioa couistecl et Jf.0-~"8·- -
Nilie4 an a:pri_.. plu .....al appli
catioa et 40 l'bs. llitropa u a top4reaaiag. 

l.~ 

1.7~ 

l.'4. 

Naltiple lup t,•t 

Bo Pertilizer, .5 l'b. 2,lf.-D 

1J P• leffl 

1.11f.j 

Bo J'ertilizer, 1.5 l'ba. Diutoa 

Bo "lertilizer, Clleclt (ao wee4 control) 

lertilizer, Claeck (no weect coatrol) 

lertilizer, .5 llt. 2,lf.-D 

l'ertilizer, l. 5 llts. Diuron 

1.1~ 

l.l~ 

1.Jtaj 

l.~~ 

1.73~ 

Li tn WU aot a,....a '7 tiie ... lb.e are 
signiticaatl.7 41tterent. 
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'faLI XI'f ' 

TD .D'JZC'f GF l'JRl'ILIZU!IO• JD CIIJIICW, DD COl!ROL o• !D 
IIftN.11 COl'fMt GF. IIIBLAD· ~, IIIILAD LOAII, 

AIIINI, .OC!Ull lf; l@. 

1.5 llts. Divoa 

.5 llt. !,4-1) 

1.05~ 

-~ 
1.~ 

· iata are · the • average ~ - l;, 'i"eplieatlions. 
F•rt111~tioa c•uistea ot ~40-40 
ltaa4e4 wile• aprigecl pl~ __....3 appli
catioa ot 40 Uta. n1 tro_. u a teplreaaing. 

1.o8~ 

.~ 
1.11j 

S-.0589 lJ p. level 

1'ert1lizer, 1.5 llta. DillrOa .&$ 

•o Pertillzer, 1.5 llt•. Divoa .~ 

Bo Pertillzer, • 5 lb • 2, 4-» 1 .• 04~ 

•• Perttllzer, Clleck (ao weed. control) 1.05~ 

J'ertiltzer, CDleclt (• weed control) l.~ 

Pertiliser, .5 11,. 2,4-D l.ll~ 

by: two ..... not spumed. lty· iie ··· 11.e &re 
aigaificantl.7 41f'terent. i 
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The multiple range test of Table XV indicates a significant nitrogen 

difference between unfertilized and fertilized NK-37 plots on July 24, 

1961. Forage from fertilized plots was higher in nitrogen content than 

forage from the w1fertilized plots. Analysis of variance data of Table 

XLIII for nitrogen content on October 19, 1961 S,ndicated no significant 

difference for fertility treatments. Weed control treatments were not 

significant at either clipping date. Nitrogen content of the October 19, 

1961 harvest is given in Table XVI. 

The phosphorus content of Midland forage was not affected appreci

ably by fertility or weed control treatments at either clipping date as 

indicated by the analysis of variance data of Table XLVI and Table XLVII. 

Phosphorus levels on July 24, 1961 and October 19, 1961 are given in 

Table XVII and Table XVIII. 

Analysis of variance data of Tables XLVIII and XLIX indicates no 

significant differences of phosphorus content of NK-37 forage due to 

fertility or weed control treatments. A significant difference iG re

plications was shown for the July 24, 1961 clipping date. This differ

ence was probably due to phosphorus application to the replication area 

in previous years. Percent phosphorus on July 24, 1961 and October 19j 

1961 is given in Tables XIX and XX • . 

The multiple range test of Table XXI for potassium content of Mid

land forage on July 24, 1961 indicates significant differences between 

unfertilized and fertilized plots. The potassium content of the fer

tilized plots was higher than that of the unfertilized plots. The diu

ron plots of each fertility treatment had the highest potassium content 

on October 19, 1961 as indicated by Table XXII. 



· · · Percent •1 tregea 
T.reatlleat (lu./a°") • J'ertillzer J'ertillzer 

Cit.eek, (no weed. control) 

.5 llt. 2,4-D 

Data are . the : average .of 4 ,·rep:l~ons. 
l'ertilizatio• contta.tel' ot 40-~40 
N.lld.e41dle• p1&atea ·p1u QmJ tppli
cation et 1i.O l'bs. nitrogn u a topl.reaaiq. 

s.-.oJi.58 · 

•o Fertilizer, C:Uck (ao fte4 ceatrol) 

•• Fertilizer, 5. llt. 2,.lt.-D 

Pertilizer, Clleck (• fte4 control) 

Pertillzer, .5 llt. 2,4-D 

1J P• leTel 

1.1~ 

l.21~ 

1.45~ 

1.45~ 

kJq two ..... Ht apum.e4 '7 tlle saae line are 
sigaitic-.tl.7 41tterent. 

UBI.Z XVI 

'lU D#.1:ft OP ~o• .AD CDX[CW, vm COl'J.'ROI, o• '1D 
BI9"II COJfD'f or H-3T III\IIIIIWIIASS, l'IJRLllD Le.AX, 

AJCDeD, oewm 1~, 1961. 

Check (no vee4 control) 

.5 llt. 2,4-D 

Data are ,the average of4 replications. 
!'ertillza:tioa eouistea ot 40-40-40 

........ nen plaate4 :plu ..... 1 appli
cation ot 1tO llts. Jlitrogea u a topd.reaaing. 



TD D'DC! 07 1'1RTILIZATIO ill CDMICAL .. DD eoft!IOL. o• TIE 
PHOSPllORUS COJi'.Dt 07 IIIDLAD DIII.Ulf,i,.ASS, mn.u» U,.Alf., 

.Alll(OU, JULY 14,. l@~ 
Perceat Koapiioru 

!Natlleat (raa./acre) •• J'ertilizer Pertilizer . 

Cheek (ao weed. control) 

1.5 l9a. livoa 

.5 19. 2,4-D 

iata are 'the ·w-ft-ale·'of ·4 re»lfta'ttou. 
J'ertilization ceuistel et ~iJ0-40 
..._.._ vile• april&N :,lu amru.l a:ppli
catioa ot 40 198. · aitrogea as a tep4reaa1ng. 

'!ilLE X'fIII 

.1" 

.18~ 

.l~ 

TIE DT!!CT OF nR!'ILIZA'fiG• dD CJIIIIICAL WED COJl'.l'.ROL o• 'fD 
PHOSPIGlllS COl·fDf OF ICIDLAD· JDllOABASS, nBLAD IA>AJI, 

illll0D, eemm 1,, 19'1. 
Percent PJaoapheru 

Treatlleat (l9a./acre) •o Fertilizer · Fertilizer 

Clleck (:ao wee4 control) 

1. 5 ll•• • :liven 

:lat& are: ·tne"a.verage · of 4 ,ttplicat1l:ons. 
'Fertilization eou1ste4 ot Jt.e-Jt.o-Jt.0 
....._eel nea a:,r1ge4 plu amru.l ai,pli
catioa ot 40 l9s. nitrogen as a topd.reaaiag. 

.14~ 

.14~ 

.13~ 
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TD DIBC'l' OJI 1'11nl,.IUTIO• AD CDIIICAL VID COl'!IOL o• 'fD 
nesnons owH::at or ·n..:31 RIMIIN'8l'8S, KIBLQD LOAN, 

.ADIOD, J.9L'I 1J., . 19'1. 
Percent Piaoapko1'8 

'l'reat.eat (ln. /acre) •• J'ert111zer :rertillzer 
I . I 

Check (no Yeei control) 

.5 1 •• 2,~-· 

· ·•ta are ''tha,-·:·avenge ot · ·4· ·. repltf~attons. 
1ert111zatio• couiate4 ot .lJ0-40-lM) 
·iuiea nea plute4 plu ..... 1 a:,,11 .. 
catio• ot 40 1••· nitrogen u a, topd.reaaiq. 

filLI xx 

.1~ 

.18• 

'1U Dllft or J'llfILtgAfIO• .AD eJIIIICW, wm COlmOL o• '1U 
PIOSPll01'18 COft.ilh' ·or B-31 DlllDAIIA8S, nRII.A.D LO.AN, 

AIJf!Olla ocm.,m 19, l"l. 
Percent :PJu,apkorltS 

Treatllat (lN./&aN) .. . rert111zer 1ert111zer 

Cll.eck (• nei ·eoatrol) 

.5 1 •• 2,~-· 

'JJif.ta a:re"i\tte','at'ena&e of··. 4-irepl~tti'bns. 
rc-tillzatioa co••iatet ot 40--~~ 
__..._ wlaea :plu.te4 :,lu unal .apli
eatie:a of 40 l••· aitroge• u a ~eaaiq. 



'1'ilLI m 

TD Dtift • ., J'lll!'Il.Izeto•. AD OJJ[[CAI, wm COl'!lltL o• TD 
POTASSilDI ctlfDi' er ICI»LAD BmllUllWIS, IIn:LqB LOJJI, 

AIJIIOll I JILT 24, . l,!l. . . . 
. Ptrceat Potasalua 

'l're&:te!!t (llta./acre) •o J'ertilizer J'ertilizer 
I 

elleck (no we• control) .,...~ 
1.5 llta. tive• -~ 
.5 ;Llt. 9',-4-:t .,rj 

kt& ve ·:tb.e--:•111ga •• ot \ rep1.lcat:1ona. 
J'ertiliu.ti•• co .. 1ate4 ot 40-a.o,.~·· 
,._ .. nea apriggecl plu ......i · 11-
catiea et 40 llta. Iii tropa u a . · easing. 

1.~ 

1.5~ 

1.26j 

s.-.1ii5 lJ p. le-,el 

Bo l'ertilizer, Caeck (no•• coatrel) .'4~ 

•o J'ertillser, .5 llll. 2,4-D .m 
Bo J'ertilizer, 1.5 ll,a. Diven .98~ 
J'ertilizer, .5 llt. 2,4-D 1.26j 

J'ertilizer, Olaeck (ao veecl coatr.1) 1.i.8~ 

J'ertillzer, 1.5 ll,a. tiuroa 1.5~ 

BT tri .__.. Ht BJIUllA "1' &'.e -."'it•~ are 
aipitieutJ.T d.ittereat. 
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Olaedt (• wei coatrol) .12; .TIJ 
1. 5 l'lt•. Bivea .n; -7"' 
.5 l'lt. ·1,~• .. ~ .t3j 

ii.ii are · the aver.age of · Ji re,R.iilicns. 
J'ertilisati.ea c ... i•tea et "-JJG-i&O 
--. ... ..tan apri .... plu •-•J ,:n11-
eatiea et i.G llt•. ·a1.trtt ... u a ~•••iag. 

S.-.033!· ;J :p. lnel 

Io Fertiliser, 1.5 llta. :Diven .71j 

:rertilizer, 1.5 llt•. -'1,w.roa • t'1 
Fertiliser, Glaeclt (no,.. ... oeatrol) .71; 

' 

• Fertiliser, c:Jaedt (•,,._.coat.rel) .82; 

hrtiliur, .5 llt. 2,lr-B .83j 

Io :rertilizer, .5 llt. 2,~• .8Ja.j 

· · · A1q tw .-.. ut .,...;.: 'i S · ...- ·11ae -.re · 
•ipitieutl.7 littereat. 
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'!'here was no significant ditterence in the potassium content of un

fertilized and fertilized IUC-37 plots on July 24, 1961 and October 19, 

1961 as indicated by analysis ot variance data given in Tal>le LII and 

LIII. J'orage troa 2,4-D treated. plots vu slightly higher 1• potassium 

on July 24, 1961 tlllm forage trn plots aot treated as sllovn in Taltle 

XXIII. Forage tr•Ulltertilized plots vu higher in potaaaillll than for

age trom tertilizet plots on OctoNr 19, 1961 aa giTen in 'fa1tle XXIV. 

1'1D&l. torage clipping vas _.eJue T, 1962 &DCl th.e results of the 

laltoratory &11&17Ses tor nitrogen, pllospllons, and potassillll content of 

composite aaaples ot each treatment replication tor each grass is given 

in Table XXV. A coaparisoa of the nitrogen, phosphorus, an4 potasaiUIR 

content of lK>th grasses on each clipping date is given )y 1'1pre 3. 

!he effect ot tertilization on the rhizoae growth of Midl.ancl and 

IK-3T can l,e o•serve4 in Fieu,re 4. 'file tertilized pl&J1ts of each grass 

were w,re vip,rou &ad had a •etter c:leveloped root syatn tban plants 

from the Ulltertilize4 plots. 

A comparisoa ot the feeding value ot Mid.land and IIC-3T forage is 

given in 'fable :xxn. The quality ot each grass vas improved by fertili

zation as illd.icate4 lty the increase in 41gesti'ble protein, total cligeat

i'ble nutrients, u4 •et energy. 'l'ke :f'eecling value ot Nici.land appeared 

to l>e slightly superior to that ot IIC-37• 



'l'ABLT XXIII 

THE EFFECT OF FERTILIZATlU1~ ANlJ ~HEMICAL WEED CONTROL ON THE 
POTASSIUM CONTENT OF NK-37 BERMUDAGRASS, KIRKLAND LOAM, 

ARDMORE, JULY 24, 1961. 
Percent Potassium 

Treatment (lbs./acre) No Fertilizer Fertilizer 

Check (no weed control) 

.5 lb. 2,4-D 

.891, 

1.0~ 

De.ta are the result of 4 replicat ions . 
Fertilization consisted of 40-40-40 
banded when planted plus annual appli
cation of 40 lbs. nitrogen a.s a topdressing . 

TABLE XXIV 

1. 02'1, 

THE EFFECT OF FERTILIZATION AND CHEMICAL WEED CONTROL ON THE 
POTASSIUM CONTENT OF NK-37 BERMUDAGRASS, KIRKLAND LOAM, 

ARDMORE, OCTOBER 19, 1961. 
Percent Potassium 

Treatment (lbs./acre) No Fertilizer Fertilizer 

Check (no weed control) 

,5 lb . 2,4-D 

Data are the result of 4 replications. 
Fertilization consisted of 40-40-40 
banded when planted plus annual appli
cation of 4o lbs. nitrogen as a topdressing. 
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'I'D DTEft 01' .tlirfiLIZA!l'IOll AD OJIDIICW, WDD 001'.l'ROL OW 'ml 
'l'IftMD, nosn:ens, AD PO!ASSDII 'eoftlft 'OF .xtJ)LAD . 

AD B-31~; 'IIJl't!1'D :lAUt, 
. .ABIIIORI, JUI' 1'i •' 1.9'2~ .• 

··· · · -·. ·.. · wo·· finill.ze~1 · ·· - fvtflizer ·, 

Midlan4 Check 1.62 .2'4- 1.20 2.78 

1.5 ll»s. Diuron 1.50 .22 1.30 3.17 

.5 llt. 2,4-D 1.65 .25 1.50 2.69 

B-3T Clleck 1.68 .24 1.50 2.70 

• 5 llt • 2,4-D 1.82 .22 1.10 2.12 

Data are the Tesults o:f.'Hanalysis of .C(mJ)OSite 
&81J.Plea :rrea 4 replieaticms. l'ertillza1;d.oa 
cou1ste4 ot 40-40-40 'ban4e4 vllen sprigged 
aa4 plallte4 plu amau.l application ot-40 
l'bs. n1 trogen as a tepdreasillg. 

.27 

.28 

.ar 

.28 

.28 

1~80 

1.85 

1.70 

l.TO 

l.TO 



TABLE XXVI 

LABORATORY ANALYSIS OF MIDLAND AND NK-37 BERMUDAGRASS FOR THEIR 
COMPARATIVE VALUES AS A LIVESTOCK FEED, KIRKLAND LOAM, 

ARDMORE~ 7, 1962. 
--·····---

Midland NK-37 
No Fertilizer Fertilizer No Fertilizer Fertilizer 

Crude Protein 9.931, 18.01, 10.901, 16.901, 

Est. Digestible Protein 4.69', 11.341, 5.54fi 10.401, 

Total Digestible Nutrients 64.881, 70.411, 64.oc:,t 67.361, 

Crude Fiber 22.811, 19.831, 24.411, 22.401, 

Fat 3.171, 4. 711, 3.271, 4.401, 

Metabolizable Energy 2,413.92 Therms 2,623.54 Therms 2,388.14 Therms 2,509.76 Therms 

Est,. Net Energy 55,61 Therms 63,44 Therms 54.64 Therms 59.19 Therms 
The data are the resUl-t or ana.lysis .ot ~~ite ·s~of,,,,Uke -.~e~ili:U-
treatments . Fertilization consisted of 40-40-40 banded when sprigged and 
planted plus annual application of 40 lbs. nitrogen as a topdressing. 

,I::'" 
,I::'" 
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The survival percentage of NK-37 Bermudagrass on May 5, 1961 e.nd 

May 28, 1962 is given in Table XXVII. No differences in survival. were 

apparent from weed control treatments, The weed control treatment plots 

were averaged and analysis of variance data was completed on this infor

mation. Multiple range tests indicated significant differences between 

unfertilized and fertilized plots for each observation date. The fer

tilized plots had the highest percent of winter survival although these 

plots received considerable winter kill . There was no significant dif

ference in winter kill between unfertilized and fertilized plots during 

the 1961-62 winter season as is indicated by analysis of variance data 

of Table LVI . Winter kill was less in the fertilized plots as shown by 

Table XVIII . There was no winter damage to Midland plots, regardless of 

fertilizer treatment . 

Soil and atmosphere daily low temperatures for the observation per~ 

iod are given in Table XXIX , The lowest atmosphere temperature recorded 

during the 1960-61 winter period was 140 F. The lowest recorded atmos

phere temperature for the 1961-62 winter period was 4° F. 

The lowest temperature at the 2-inch soil depth for the 1960- 61 

winter period was 29° F . The lowest temperature at this depth in the 

1961-62 winter period was 250 F. 

The lowest temperature at the 6-inch soil depth in the 1960-61 

winter period was 300 F . The l0west temperature reached at this depth 

in the 1961-62 winter period was 31° F. 



1'AJLI nYII 

'1'111 E1'1'EC'f OJ' J'.D'!ILIZA'l'IO:I <>• ~ SURtlfAL PERC!ftAOE OJ' IIC-37 
DRlmlWIIASS z l@-'2, J'J'.BJAD LO.AJJl1 illllOD .. 

. · · O'bsenation Date 
'lreatllents (ll>s./aere) ..., ,, 19'1 •z as, 1961 

Percent S\lrTival 
•• Fertilizer 34.~ 9.~ 

Fertilizer 830~ 6'.~ 

i'reatllent F values 16.78* 

289012 

•ta ere 'the · :reaul.ts of' Ji. repllcaltams. 
J'ertilizatio:n couiste4 of lt.G-Jt.0-40 
D&lld.et ne:n plaate4 plu &IQnl&l appli
cation of 40 llt8o Jlitroge• &8 a topdressing. 

* Geaotea silaificanee at 5~ level 
** ieno~• sipifieanee of 1~ level 

TAIL'I: XXVIII 

Tf>oT8*" 

80.12 

!l'D .Dl.ift 01' J'IRTILIZA.fiO• o• !D PIBCDT WDtlCR JCILL 01' :U:-31 
DIRIAUASS MIR '1'11 vmra ·DASO• e>F 1'61-'2, nm.AD LO.AM, 

.AIUIIGD . 

'lreatae•t (llts./aere) Percent Winter ~ill 

h Fertilizer 

Fertilizer 

Bl.ta are the results of 4 replicatlona. 
Fertilization coasiate4 ot 40-.11,0-40 

21.1~ 

17.~ 

"IMmiecl wllen plante4 plu annal appli
cation o-r 40 lbs o Jl1 trogea as a tf>pirea sing. 



Day of 
Month Soil 

2." 
l 
2. 
3 
4 
5 50 
6 43 
7 34 
8 40 
9 39 

10 39 
11 38 
12. 38 
13 36 
14 36 
15 
16 37 
17 36 
18 38 
19 36 
20 
21 35 
2.2 34 
2.3 38 
24 34 
2.5 39 
2.6 40 
2.7 
2.8 
29 
30 34 
31 38 

Average 37. 8 

TABLE XXIX 

Daily Low Temperatures of Soil and Atmosphere, Kirkland Loam, Ardmore, December 1960-61, January - March, 1961-62. 

Low Temperature in Degrees Fahrenheit 
December January February March 

1960 1961 1961 1962. 1961 1962. 1961 196 2. 
Soil Atmos. Soil Soil Atmos Soil Soil Atmos. Soil Soil Atmos . Soil Soil Atmos Soil Soil Atmos! Soil Soil Atmos . Soil Soil 
6" 2" 6" 2" 6" 2." 6" 2." 6" 2." 6" 2." 6" 2. " 6"' 

51 53 45 38 37 30 39 40 2.5 40 39 36 38 41 28 44 40 40 30 36 
55 55 55 38 37 2.4 36 39 33 39 40 2.5 38 41 30 52. 43 52. 31 37 
60 58 57 34 35 2.5 42 42. 46 35 38 2.6 39 43 43 52. 49 56 37 40 
55 57 46 34 36 36 50 46 30 35 38 32. 38 45 33 60 54 56 39 42. 

56 53 54 42 40 38 2.9 44 46 2.0 37 38 30 41 46 52 56 40 38 42. 
51 49 49 39 42. 40 34 38 42. 31 37 37 28 36 42. 2.2. 52. 54 44 34 40 

47 50 40 40 40 20 40 40 2.5 35 2.3 37 41 32. 48 51 38 42. 43 
47 47 48 40 38 2.4 40 40 17 30 30 25 40 42. 35 44 48 32. 46 46 
47 47 47 35 37 37 2.6 42. 43 10 32. 34 2.8 41 44 27 45 46 34 41 44 
45 43 46 26 38 36 2.8 39 4 39 35 32 39 44 31 44 46 45 46 46 
44 42 45 15 36 36 28 25 35 11 38 38 42 43 45 47 52. 48 56 44 
44 40 43 16 38 40 32 2.6 32 22 44 42. 44 46 47 53 45 52. 41 42. 46 

37 40 2.0 48 39 37 2.8 33 34 44 44 37 48 49 51 48 52 37 41 45 
38 49 38 40 33 38 40 2.6 30 34 18 44 43 40 50 51 54 47 50 45 41 46 
48 2.4 40 42 33 38 38 2.8 30 32. 2.0 48 45 44 46 53 36 54 53 50 36 39 
38 2.6 44 42. 40 39 36 36 2.8 33 2.2. 52. 48 57 41 47 38 54 55 45 37 42. 
36 2.8 48 46 36 42. 40 32. 30 34 2.9 46 52. 34 46 49 39 48 52. 38 41 45 
36 28 46 45 28 38 40 30 34 37 13 40 46 2.9 43 47 2.6 46 48 34 49 49 
38 34 44 41 2.2. 36 40 2.4 30 35 8 38 44 30 38 44 32 46 47 39 50 50 

38 42 23 34 38 14 2.8 34 2.0 42. 42. 37 45 47 42. 42. 45 31 50 52. 
37 2.4 38 41 2.0 32. 37 2.8 30 34 14 42 38 47 47 31 4 2. 42. 38 46 50 
36 2.4 43 46 31 32. 34 2.6 30 36 12. 44 42 43 45 47 2.1 44 46 34 44 50 
36 2.8 38 44 23 35 35 35 26 32 25 42. 43 32. 44 47 30 43 47 38 43 46 
34 38 40 41 31 36 40 19 2.6 31 35 38 42 2.8 42. 46 31 46 48 45 48 50 
38 34 41 40 41 34 38 20 30 33 36 36 38 40 41 45 2.8 43 50 47 46 49 
42 30 44 43 30 33 35 18 35 37 30 42. 41 40 40 46 2.1 49 40 40 43 46 
40 36 41 44 2.5 34 36 18 36 40 22. 38 42. 27 37 43 15 54 48 44 45 49 
42. 38 40 42. 2.0 32. 34 16 33 37 24 38 40 2.8 33 39 15 53 52. 42. 41 53 

38 41 2.2. 29 32 2.5 34 38 29 49 50 40 51 56 
36 34 36 38 28 32. 33 35 38 2.6 48 49 39 42. 49 
40 30 39 40 2.5 34 34 39 37 40 2.8 40 47 30 41 46 

41. 3 31. 6 43. 9 45. 3 31. 8 36. 5 37.0 2.7. l 33. 7 37. 2. 2.3. 2. 39.9 40.6 34. 1 41. 5 45. 3 33. 0 14 7. 9 48.6 41. 6 42.. I 45 . 8 

Atmos. 

17 
2.5 
30 
2.8 
2.2. 
2.3 
40 
32. 
35 
4 1 
31 
30 
2.8 

2.5 
2.5 
47 
52. 
54 
4 1 
39 
35 
50 
4 1 
36 
37 
49 
52. 
4 2 
38 
4 1 

36. 2. 

~ 
-.J 
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Survey of NK-37 Survival in Oklahoma 

A questionnaire was mailed to Soil Conservation Service personnel 

asking them to report the estimated survival percentage of NK-37 plant

ings in their work area. The approximate location of 102 NK-37 plant

ings in 31 Oklahoma counties on which survival percentage was reported 

is shown by Figure 5. The plot work at Ardmore is included , 

The number of winters having passed since the planting was made 

was used as the basis for age of the planting, No distinction was 

ma.de as to the year in which the planting was made. The survival per

centage of planting within the reporting counties surviving 1 to 4 

winters is given in Table XXX. 

Oklahoma was divided into three regions in order to better eval

uate the winter kill of NK-37 withing these areas . The average sur

vival percentage for the plantings reported in these regions is shown 

by Table XX.XI. The data li.sted in this table were complied by averag

ing the survival percentages of individual plantings within the region . 

Plantings with low and high survival rates were usually reported in the 

same general area of the county. 

Fertilization was reported to have been used on 93~ of the plant

ings. The usual rate of fertilization listed was 150 to 200 pounds of 

10-20~10 per acre" The winter kill data on the plots receiving no fer

tilization was not conclusive as to whether fertilization was a factor 

in winter survival. 

The percent of winter survival was generally higher in the south

ern region of the State " The northern region had tht::: lowest percent of 

survival. 

Degree of use was reported on many of the plantings but no corre

lation with survival percentage seemed to exist. 



TABLE XXX 

THE SURVIVAL PERCENTAGES OF NK-37 BERMUDAGRASS IN THIRTY-ONE 
OKLAHOMA COUNTIESz 1958-62. 

Percent of NK-37 Remaining A~er: 
First Second Third Fourth 

Re~ion & Counti Winter l/ Winter ii Winter l./ Winter V 
Northern 

Adair 2.5~ 2 2. al,, l 
Blaine 30.a',, 3 32.5~ 2 o.~ l 
Cherokee Bo.al,, l 60.Cfl,, l 40. al,, l 
Kay 0. r:11, 2 
Logan 25.r:JI, l 
Nowata 0. al,, l 
Tulsa 6. al,, 4 2.8~ 4 3.6~ 3 5 • al,, 1 

Central 
Caddo 15.r:JI, 5 0.0'1, l 
Canadian 25.<>'1, l 
Grady 10.a',, 1 
Haskell 58.3~ 3 
Jackson 75 ,. al,, 1 
Kiowa 13.0'1, 1 
Latimer 50.~ 16 38.7~ 8 40.<>'1, 7 43.31, 6 
Leflore 78.81, 5 
McClain 90.0'1, l 
McIntosh 52.<>'1, 2 60.Cfl,, 1 60.o; l 60.r:JI, l 
Muskogee 25.<>'1, 1 
Pittsburg 65.5~ 10 
Pontotoc 55.<>'1, 2 
Pottawatomie 25.<>'1, 1 
Sequoyah 10.r:JI, 2 10.~ 2 

Southern 
Atoka 100.<>'1, 7 50.<>'1, 7 65.oi 4 100.~ 1 
Bryan 55.<>'1, 5 50.~ 3 50.~ 1 
Carter 52.31, 3 37 .5i 2 
Choctaw 55.8~ 6 
Cotton 50.~ 1 
Johnston 25.<>'1, 1 
Love 30.a',, l 15.<>'1, l 10.~ 1 
Marshall 70.5~ 10 62.a',, 10 49.5~ 10 53.3~ 2 
McCurtain 20.~ 2 13.0'1, 2 4.~ 2 2.~ l 

!} Number of observations included in the average. 
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TABLE XXXI 

THE AVERAGE SURVIVAL PERCENTAGE OF NK-37 BERMUDAGRASS PLANTINGS IN 
NORTHERN, CENTRAL, AND SOUTHERN OKLAHOMA, 1958-62. 

Percent NK-37 Remaining A:f'ter: 
Region of Oklahoma l Winter 2 Winters 3 Winters 4 Wi.nters 

Northern 

Central 

Southern 

20.51, 

43 .~ 

50.':/1, 

24.31, 

27.11, 

37.':/1, 

14. 51, 

50 .a1, 

35 .71, 

See Figure 5 for the approximate location 
of plantings within the region, The number 
of plantings reported in each average are 
given in Table XXX. 

5.~ 

51 .11, 

51.,71, 



'file oltjectiTes of this atwty were to 4eteraine t1le effect of fertil

ization on winter aurTival of llC-37 &114 to 4eteraine t1le influence of 

fertilization &114 c1leaical vee4 control on estaltlisluaeat of IIC-37 and. 

IUcllu.4, a rec ..... n4e4 Jerau,:rus ff.riety fer Okl.allou.. 

A •U'ftY of tll.e aurTiw.l percentage of H-37 in "farious COllllties 

ot Okl.aholl& .... co .. :11ctecl in onler to e.,.lwate the feasibility of 'a&

iq 11:-37 as a pel"IIU.eat pasture CJ:"&•• in Oltla1lma. 

!he field. st'M7 n.a coDlucte4 en a nrkl.and. loma soil at Ari.llere. 

J'ertilization couiate4 of a llu4e4 application of 40 llta. of nitrogen, 

40 llta. of plaoaplt.oru (P2e5) u4 40 llta. et potassiwa (~O), plu u

nul toplreaa application of 4G llta. of nitrogen as DJt.R3• 

Diurea ad 2,4-B were uet. for weN contrel treataenta on t1le IUcl-

1.aBl &lid. 2,4-» n.a ue4 on tlle n:-37. !ke oltservation :period. NIU 

April 18, 19'0 ui ws coacll14e4 Aagut 31, 1'62. 

Results &Dll conclusions iraYll froa oltservatiou and. sta~istical 

anal7Bia of 4ata ol»tailled. d.uriag tlle fiel4 atu.y -7 lte 81111Urized. as 

follovs: 

1. Ullller tll.e co:m1.1 tiou of this atwly', tlle onl.7 forage pre4ucet. 1a 

allfticient ,'ll&lltitiea to llarYest for 7iel4 in 19'0 vaa froa fer

tilized. 111:-37 plots. 

2. ll'ertilization and. 41uron veecl control treatments luul no significant 

effect on tll.e -'ber of IU41.ana sprigs Yllic1l surTivec1.. 
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3. The weed population was lover in Midland plots . which were trea.ted 

Yi th cliuron tllan in plots reeei viag no chem.cal weed control and 

2,4-D application. 

4. Stand. rating of fertilized 11::-37 pl•ts was significantly- higher 

than that of unfertilized plots. 

5. '1'he weed population of Ni4land and. D:-37 plots receiving 2,4-D 

were not signiticutly- ditterent tram plots receiving no weed. 

control treataent. A major portion of t1le weeds present were 

weecly' grasses not affected 'bJ' 2,lf.-D. 

6. '!'he percent of grouni cover of lliclland was greater in the diuron 

treate4 plots. The fertilized plots had slightly- less cover than 

unfertilized plots. The presence of vigorous Johnsongrass and. 

crabgrass grovth in the fertilized plots was a tactor which pre

vented cover. 

52 

T. !he percent of grO\llld cover of R-37 was higher in the fertilized 

plots. !his was apparently- aue to stam since very little stolon 

grovtll was oltaerYeCl during the observation period. 

8. '!'he nitrogen and potassi\211 content of fertilized Midland an4 IK-37 

forage vu significantly- lligher tau forage trom \Ul:t'ertilizecl plots. 

9. The phosphorus content of llidl.all4 and. IK-37 was not significantly 

affectea. 1'J' fertility- or chemical wee4 control treatllents. 

10. The winter Slll""lift.l of R-37 was significantly- higher in plots 

vhielt. were fertilized.. Stan4 was recluced. in all plots of IJC-37 

regard.less of fertility- treataeat. 
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Iafol"ll&ti•• waa sec11red. on tlae wi•ter aVTiftl ot 102 D:-31 plallt-

1J188 located. 1• 31 coatie• in Okl.allolla nere tlae gr&H ll&t nn1:nt4 troa 

1 to 4 wiatera • 

Tile tollniq coacluions were irawa troll intoratioa e'~tainN in 

tlae •llrft7 ot tlaese plutiJllS. 

1. !Ile percent ot winter kill vas •re aenre in cftlltiea locate4 a 

tlae nortlaern :,art ot Oklahom.. 

2. Bip ..._ low sllr'Yiftl percentages ot winter allM'i •l vere reported. 

on plalltinp lla"f'iq aillilar tertili'f.7 treataents in tlae aaae ae•· 
eral area ot tu State. 

3. B-37 llaa 1111:lted. ftlue u a 4eped.altle perennial pastllre plu.t 

lUlller GklaJIOII& cli ... tic coJld.itieD8. 
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!.A:JlLI XXXII 

ml Slltflf.AL PJmeEftAal. 01 MDLAD :111111UJWmASS SPR.I~.,. ~ 
. .... ... -IAWI' .QJll)D' ~ :· ', l@t:_ -- -~ -- _, . 

Percent ot Sprigs Sv.rrlTiy 

le,s. 
Bo Fertilizer, Check 
Bo Fertilizer, 1. 5 lbs. Divon 
Fertilizer, Check 
Fertilizer, 1.5 l'~s. l>i'ltron 

I 
40°3 
1'2.5 
41.3 
75.0 

II 

"·' 44.4 
41.7 
50.0 

:rertilization consisted ot 40-40-40 
'buMled. .,m.o .• prigged. 

··nI 
36.1 
47.2 
43J~ 
40.0 

·zv 
32.8 
33.3 
37.5 
2;.o -

x· 
38.5 
41.9 
43.5 
ll.:.2 

X "'2.8 

P valaea: Replications 2.0850 •·•·, Treatments .5208-a.a., 
:rertilizer l.05E> n.s~, Pert. x w. Control .5883 
n.a., cv...alt-.~, Df8=108.lto. a.a. denotes not 
sigaiticu.t. 

!AllLE XXXIII 

S!.AD RA!]](CJ OP ll'.-37 BEBIIUlWHtASS, llllCLAID UWI, .ARlROD, 
JllY .24, 19'0. 

Stu4 Rating 
'freataent (llta./acre) o-J'o Stu4 10=!:xcellent 

110 Pertilizer 
:Fertilizer 

Reps. I 
3 
8 

II 
3 
8 

ftrtilization consisted. ot 46-40-40 
lNmded when planted. 

Ill 
3 

10 

-IV X 
5 3.5 
7 8.3 

F val"U.es : !eplicatiou • 22 n. s • , Fertilizer 21. 52, ** 
ev=24.55j, ms-2.10. H«eutes sigaiticuce 
at the 1~ level, n.s • . de:notes not sipiti
eant. 



!AILI rm, 

'l'reatMJJ.t (l'ba./acre) o-Jlo Ve~a le.Deue Population 

Reps • I II III IV X •o 1'ertilizer, Claeck 
Bo Fertilizer, 1.5 l'bs. Diuron 
lo ll'ertilizer, .5 l'b. 2,4-D 
J'ertilizer, Clteck 
Fertilizer, 1.5 llts. :livon 
l'ertilizer ~ llt. 2 4-B · 

Fertilization conaiste4 of 

7 4 5 1 5.75 
3 3 2 5 3.25 
7 5 7 1 ,.50 
7 6 6 7 6.50 
4 4 3 6 4.25 

. 4 4 8 ,.2 

'ban4e4 vllen sprigget plu Jt.o l'bs. 
nitrepn as. -a -teplreaaing. 

F Talus: leplicatiom7.6&ff, 'l'reata.ats 6.83**, Ferti
lizer 1. 39. n. s • , Weed. Control 15 • 60**, Pert. 
X V. Control .81 Jl.S •, ff•l9.15~, DfS•l.07'T8. 
*'d.enotes aigaitieaaee at the 1~ leTel, a.s. 
denotes not signitieant. 

!111 RD :PePULl'l'IOI 01' EDLOB B111lQABASS, 1tIRILAD LOAM, 
AltlllOB1 RlDIID 25, 196(). 

Weed. Bating 
'l'reataeat (llts./acre) 0-Bo Wee4s lo.Denae PoP!:1!:tion 

Reps. I II III IV X 
lo J'ertilizer, Claeck 9 9 9 9 9.0 
•• l'ertilizer, 1.5 llts. Diuroa 4 4 4 9 5.3 
Bo Fertilizer, .5 l'b. 2,4-B 9 10 9 8 9.0 
Fertilizer, elleck 9 9 9 10 9.1 
Fertilizer, 1.5 11••· Diuron 6 8 9 9 8.0 
Fertilizer, .5 l'~. 2,4-D 10 9 7 10 ,.o 

J'ertilization consiste4 ot 40-40-40 
ltaa4ed. vllen sprigged. plus 40 l'bs. 
nitrogen as a topdressing. 

1' values: :Replications 1.36 a.a., 'l'reataents 5.34**, Ferti
lizer 3.41 n.s., weea Control 9.02**, Pert. x w. 
Control 2.63 n.s., ev.16.11~, J!MS,..1.76. **denotes 
aigaiticance at the 1~ level, n.s. deaetes -not 
sip.if'ican.t. 
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. . Vee4 .. tiag 
'l'reatlleat (l'~s./acre) 0-.o Weeds lo.Denae P!J?'l:1&tioa 

Reps. I II III IV F 
Bo Pert111zer, Check 5 8 6 7 6.50 
Bo J'ert111zer, .5 11,. 2,4-D 5 6 3 4 4.50 
Pertilizer, Clleck 4 10 3 8 6.25 
:rertilizer, .5 ,1 •. a,4-D 8 8 3 7 6.50 

Pertilizatioa consisted et 4o-Jio:4o 
iuAecl vb.ea pl&llte4 plw.a 40 lDs. nit-
rogen aa a topdreaaiag. 

F n.lltes: lleplicationa 5-31*, !reatlleats 1.56 •·•·, 
Fertilizer 1.28 n.s., Veecl Control 1.28 
B. s • , Pert. X 1f. Control 2 .11 Jl. s O ' cw-
2,. ~, ms-2.3958. *'d.e11.otes sipitic
ance at the 5~ level, a.a. denotes not 
signiticut. 

'1'ilLE XXXVII 

ftE no POPULATIO:S or H-37 llEIIIUlWDtASS, JCIRXLA.D LOAM, 
illEDd JIOV!IIIII 25, 12§0. 

Vee4 latiag 
'l'reatlleat . (lDa./acre) <>-Be Ve•s lo.Denae PopJ.ation 

IV 
6 
7 
3 
3 

X 
8.8 
8.0 
3.5 
4.5 



ftBLE XXXVIII 

THE PERCD'! OF . -- :<:evm OF IIIDLAD DallOA8B.ASS Ill !IE. lEA:ft 
_ OF IS!ABT,ISIOdll!z :an:I,AD UWI, AIUIIQD a 1'0VJIIIQ 25, 19§0 • . 

Treatment (llts./,,;t:re) Percent of GrO\Uli Cover 

Reps. I 
1'o Fertilizer, Olleck 5.Q 
1'o Fertilizer, 1.5 llts. Diuren 6o.o 
Bo Fertilizer, .5 lD. 2,4-D 5.0 
Fertilizer, Check 10.0 
Pertilizer, 1.5 lu. Diwron 65.0 
Fertilizer, .5 lb. 2,4-D ~o 

II III 
5.0 4.o 

35.0 50.Q 
5.0 8.o 

15.0 20.0 
45.0 10.0 
15.0 35.e 

IV 
8.o 
6.o 
5.0 
3.0 
5.0 

30.0 

F values: Replication .97 n.s., Treatments 2.69 n.s., 
Fertilizer .73 n.s., Weed. Contrel 5.63*, Fert. 
x v. Control • 73 n. a. , av-81. 45~, DIB-272. 03. 
**denotes significance at the 5j level, n.s. 
denotes not significant. 

TABLI rm 

X 
5.0 

37.8 
5.8 

12.0 
31.3 
21.3 

!'BE PERCEll'.r OF IRtUD CO'f.lR OP IIIBLOB D'RllDWJIASS 'J!IB Slt':OD 
YEAR ft~ D!ilLISJDIDt, l:ID:LAD .. LO.All, AIUll0D, 

OC'!OBD 23, · 1961. 

Treatment (l~s./acre) Percent of OrOlU'.14 Conr 

Reps. 
1'o Fertilizer, Check 
1'o Fertilizer, 1.5 lbs. Jiwron 
1'0 Fertilize;r, .5 11:t. 2,4-D 
Fertilizer, Check 
Fertilizer, 1.5 llts. Diuron 
Fertilizer • . 1~. 2 4-D 

I 
5.0 

65.0 
5.0 

30.0 
65.0 
8.o 

II II;t 
20.0 15.0 
55.0 85.0 
20.0 15.0 
25.0 25.0 
50.0 15.0 
20.0 40.0 

ll'ertilization eensistecl 0f ..w-...u
N.Ddecl when sprigged plu annual appli-
cation of 40 l'bs. nitrogen as a toplressing. 

IV X 
10.0 12.5 
15.0 55.0 
15.0 13.8 
3.0 20.8 
7.0 34.3 

.o 2. 

F "Y&lues : Replications 1. 45 n. s • , Treatments 3 .16*, 
Fertilizer • 002 n. s • , Weed Control 5. 94*, 
Fert. x W. Control 1. 97 n. s • , cv=66. 35j, 
DIS=319.67. *denotes significance at the 
5j level, n.s. denotes net sipificant. 
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UILI XL 

!'BE PDCl!ft GJ' lllOUD COYER OF U:-3T · DBIIIJW&tASS Ill !D 1F.AR OF 
ESTaLISllllft'a. mmrAD_ LOAJl1 ·.ABJIIDD1 RfDllik 25, 1,§0. 

' -
'freatllent (llts./acre) a Perceilt" or lrolOld. Co'ftr 

Reps. 
If<> Fertilizer, alleck 
Io Fertilizer, .5 llt. 2,lt-D 
Fertilizer, elaeck 
Fertilizer • ll,'. 2 4-:D 

:rertilizatin. ceuist o 

II 
20.0 
i.o.o 
80.Q 
so.o 

bu4e4 vhea plu.ted plu i..o llts. Jd tn-
gen as a toptlreesing. 

· III 
10.0 
20.0 
95.0 
' .o 

P w.lues: Beplieation.s 9.00H, l'reatmeats 13.lf.3**, 
Fertilizer 39.89"*, Weed Coatrel .01 a.s., 
!'ert. xv. Control .40 a.s., cr,.30-.1~, 
JIIS-215 .67. **clenotea sipificuce at the 
1~ leTel, •· s. -denotes •t sigaiticu.t. 

'!ABLE XLI 

-X 

22.7 
28.3 
13.8 
o.o 

!l'BE PERCEft o:r &OID COVER o:r n:-31 BllllUlWIRASS '1'IIE SEc»D '!EAR 
FGI.lDVIIG :g8!.ABL:t~i', IIRILAQ. f4QI, AQIOP, 

. . .. OC!ODR 23, 1'61. _· _· . . .. 

Treataent . (lits ./acre) Percent ot OrOllDll Co'ftr 

Reps. I 
Bo Fertilizer, Deck .. .5 
Bo Fertilizer, .5 11>. 2,4-D 2.0 
Fertilizer, Clleck 20.0 
J'ertilizerfr~5 l.lt. 2,1'.-D 10.0 

II 
10.0 
10.0 
85.0 
ao.o 

Perti~zat:toa couiate4 ot 40-Jii:46 
. . Nll4e4 wllen pluted pl.u &DJIUl. appi1 .. 

I Ir 
5~0 
7.0 

90.0 
85.0 

cation of 40 l'ba. nitrogen aa a topclreasing. 

IV 
50.0 
10.0 
85.0 
70.0 

r values: Repllcatiou lt..lt.9*, 'freatllents 1.04 11.s., 
J'ertilizer 30.38**, Weed. Control .84 a.a., 
:rert. x w. Control • 0003 11. s • , ev.50. 37j, 
DIB•38L29. *denotes aip.1.tieance at the 5j 
le'ftl. *"denotes significance at the lj 
level, n.s. denotes mt sipiticant. 

X 
16.Jt. 
7.3 

70.0 
61.3 



'1'BE lll'ROGEI COlft'EllT OF MIDLAD BERIIUJWIRASS, KIRICLAID LO.AM, 
. ARIIIOQ I JULY 24, 19'1. . . . 

'?reatmeat (11as./acre) Percent Bitrogen 

Reps. I II 
ll'o Fertilizer, Check 1.12 1.25 
1'0 Fertilizer, 1.5 lbs. l>iuroa 1.10 1.05 
Bo Fertilizer, .5 lb. 2,4-D 1.o8 1.13 
Fertilizer, Check 1.45 1.56 
Fertilizer, 1.5 lbs. Diuroa 1.56 1.6' 
Fertillz•r • lli. 2 . 4-D . l.61 · 1.66 

e · l Zli" :ton coDsis ot 0 

llI 
1.o8 
1.13 
1.04 
1.50 
1.79 
1.64 

lNLnded. when sprigged plua ann:uaJ appli
catio,a ot 40 lbs. nitrogen as a topdressing. 

IV 
1.34 
1.37 
1.29 
1.42 
1.93 
1.64 

F values: Replications 4.13*, '?reata\en.ts 32.63**, 
Fertilizer 14.67"*, Weed Control 2.84 . 
n.s., Fert. x w •. Control 5.30*, cv-6.5~, 
l!JIS•.0084. *denotes signitieanc• at the 
5~ level. *tdeaotes significance at the 
1~ level, n.s. denotes aot sipiticant. 

TABLE XLIII 

X 
1.19 
1.16 
1.14 
1.48 
1.73 
1.64 

'1D :II'J.'ROGEI COftDT or ND>LAD Jll'.llll1DWRUS, IIRKLAD IAWI, 
. AIU18RE1 Ge!tBIR 19, 1961. · 

TI'ea:taeat (lbs. /acre) . Percent Ii trogen 
Reps. I II In IV 

Bo Fertilizer, eh.eek 1.00 1.00 ~90 1.28 
Bo Fertilizer, 1. 5 lbs . D1uron . 85 • 90 • 79 1. o6 
Bo Fertilizer, .5 lb. 2,4-D .89 .93 1.00 1.33 
Fertilizer, Check 1.00 1.00 1.18 1.12 
l'ertilizer, 1.5 l'bs. Diuron • 76 • 7T .86 1.o6 
Fertilizer, .5 la. 2,4~» ,, ~ 1.36 1.04 1.12 

F "fll.lv.es: Replications 5.1'21-, Treatments 2.81 n.s., 
Fertilizer .17 n.s., Weed Control 6.54**, 
Pert. x W. Control • 41 a .s. , cv-11. ~, 
BIS-.0139. *deaetes signiticaaee at the 
5~ level. **denotes sipiticance at the J,.~ 
level, n.s. denotes not sigaiticant. 

-X 
1.05 

.90 
1.04 
1.08 

.86 
1.11. 



fflE llifflOGD OOltDt 01' U:-31 ~S, Jam..AD Ul.AM, 
AIOIIOD1 JULY !4, 12'1• 

Treatment (llts./aare) Percent Bi tropn · 

lleps. I II 
Io PertiJ.izer, Check 1.18 1. 02 
Io Fertilizer, .5 lb. 2,4-D 1.15 1.20 
Fertilizer, Check 1. 46 1. 40 
Fertilizer, .511,. 2 14-D Li.8 1.3T 

Pertilization coasiatet of Q:Q:Q 

III 
1.34 
1.42 
1.42 
1.i.a 

kall.ecl vllea plaatet plu ammal appli
cation of 40 l'ba. nitrogen as a top4ressing. 

IV 
1.15 
l.o8 
1.52 
1 .• 47 

1' ft.luea: leplicatioaa 2.31 :a..s., Treatments 10.65**, 
Fertilizer 31.58**, Weed Coatrol .19 n.s., 
~rt.xv. Control. .19 n.s., ev-6.94j, 
:ms-.0084. **denotes sipiticuee at the lj 
level, n.s. clenotes not aipiticant. 

'!'.ABLE n.v 

-X 
1.17 
1.21 
1.45 
1.45 

'1'111 BIT.ROUI etl'l'.D'.r OJ' U:-37 lllRIIUDA8RASS, KIRKLAID IA.WI, 
ARDIIC)JtB1 901.'0BII· l.9, 1961. 

'?reatlleat (l'bs~/aare) 
Reps . I II III IV 

Bo Pertilizer, alleck 1. 03 . 99 1. 21 • 88 
Io J'ertilizer, .5 lb. 2,4-D .94 .93 .86 .94 
Fertilizer, Claeelt .81 1.02 .78 1.12 
Fertilizer, .5 l'b. 2,4-D .97 .99 .86 1.-05 

-X .. 

1.e3 
.92 
.93 
.97 



TABLE XLVI 

THE PHOSPHORUS CONTENT OF MIDLAND BERMUDAGRASS, KIRKLAND LOAM, 
ARDMORE, JULY 24, 1961. 

Treatment (lbe./acre) Percent Phosphorus 

Reps. I II III 
No Fertilizer, Check .20 .18 .12 
!fo Fertilizer, 1.5 lbs. Diuron .20 .19 .21 
No Fertilizer, .5 lb. 2,4-D .22 .17 .20 
Fertilizer, Check .17 .19 .22 
Fertilizer, 1.5 lbs. Diuron .21 .16 .19 
Fertilizer, .5 lb. 2,4-D .18 .16 .16 

r.v I 
.17 .17 
.17 .19 
.15 .19 
.18 .19 
.14 .18 
.20 .18 

Fertilization consisted of 46-40-46 
banded when sprigged plus annual appli-
cation of 40 lbs. nitrogen as a topdressing. 

F values: Replications 1.36 n.s., Treatments .61 n.s., 
Fertilizer .30 n.s., Weed Control .o8 n.s., 
Fert. x W. Control 1.20 n.s., CV:13.56~, 
EMS::.OOo6. n.s. denotes not significant. 

TABLE XLVII 

THE PHOSPHORUS CONTENT OF MIDLAND BERMUDAGRASS~ KIRKLAND LOAM, 
· ARDMORE1 OCTOBER 19, 1961. 

Treatment (lbs./acre) 
. . Percent Phosphorus 

Reps. I II III r.v 
No Fertilizer, Check .18 .11 .14 .15 
No Fertilizer, 1.5 lbs. Diuron .18 .11 .14 .11 
No Fertilizer, .5 lb. 2,4-D .20 .11 .14 .11 
Fertilizer, Check .13 .14 .12 .15 
Fertilizer, 1.5 lbs. Diuron .14 .10 .16 .15 
Fertilizer, .5 lb. 2,4-D .15 .10 .15 .u 

Fertilizatlon consisted of 46-40-46 
banded when spr.igged plus annual appli-
cation of 40 lbs. nitrogen as a topdressing. 

F values: Replications .56 n.s., Treatments .20 n.s., 
Fertilizer .40 n.s., Weed Control .10 n.s., 
Fert. x W. Control .40 n.s., CV=16.o<>1,, 
EMSe.0005. n.s. denotes not significant. 

x 
.15 
.14 
.11 
.14 
.14 
.13 



!ABLE XLVIII 

!IE PBOSPIORUS COl'fl:ft OF IIC..;37 BEBMIJDAGltASS, ICIBlCLOB U>AM, 
ARIIIOU I JVLY 24, . 19'1. 

Tl"eatlllent (llts./acr,) Percent P)a.osplwru 
Reps. I n II! IV X 

Io Fertilizer, Ckeelt .15 .24 .12 .14 .11 
Io Fertilizer, 2,4-D .13 .19 .12 .14 .15 
Fertilizer, Clleclt .13 • 24 .11 .18 .17 
Fertilizer, 2,4-• .18 .. 14 .11 .18 .18 

Fertilizati .. consiate4 otJii-Jii-Jii 
.... _.. when pl.ante4 plu unaJ appli-
cation ef 40 llts. nitrogen as a toplresaing. 

r val.us: Replications 29.6'N, !'reatae•t• .13 n.s., 
Fertilizer .40 n.s., l'ert. x w. Control 
• 33 D. 8 0 , n;.11. 5~, DIS•. 0003. **d.eatea 
signitican.ce at tll.e lj level. n.a. denotes 
not significant. 

'l'D PIOSPDRIS COl'l'J:lr.l' OF B-37 llll!IIIDDAS1W3S, . IIBKLAD IOM, 
.ARIIIOD1 GC!OPI l!>, 1961. 

~eataeat (l)s./acre) . Perceat Phe9llonus 

Reps. I II III 
Bo Fertilizer, Clleck .16 .19 .19 •o 7ertilizer, .5 l'b. 2,4-B .14 .24 .11 
Fertilizer, t:lleclt .20 .16 .08 
Fertilizer • llt. 2 4-B .16 .1e 

rtilization consisted. et o 
ltaDl.e4 nen pl&nted plus ammal appli
cation of 40 llta. Ditroge• as a top4ressing. 

-
IY X 
.09 .16 
.11 .15 
.18 .16 
.22 .l 

P val1Jes: •eplications 1.10 11..11., !'reatae11.ts .03 n.s., 
Weed Control • 04 n. s • , l'ert • x W. Control 
• G4 Jl. s. , C'f•34. ia;, DfS.,. 0028. n. s • clenetea 
not significant. 



'!'JU PO!rASSIUII COftDi' OF MllLAD WIURASS, KD0CLAD IA>.AII, 
illl(eD I JULY 24, .1961. 

T.Ntataent (llta./acre) Percellt Petassia . 

Reps. I II 
•o Fertilizer, Check .9' .,r 
.Bo Fertilizer, 1. 5 l'bs. Divon . 93 • '1 
lfo Fertilizer, .5 11,. 2,lt.-D .'5 .'5 
Fertilizer, Ckeclt 1.2e 1.50 
Fertilizer, 1. 5 l'bs. Diuron 1. 70 1.20 
Pertilizer1 .5 llt. 2,4-l> 1.10 .23 

III 
.84 
.91 
.97 

1.80 
1.Eio 
1.10 

I'f 
1.00 
lolO 
1.0() 
1.40 
1.5e 
1.!) 

F valus: Jteplications 1.16 n.s., Treatments 5 .31t,M, 
Fertilizer 23.83**, Weed. Control .69 a.a., 
~. x w. Control .74 n.s., c:Y=l8.~, 
Dm=:.0506. **denotes aigaif'icance at the 
1~ level. :n. s. dem.otes not significant. 

TD POUSSiw: COl'.rlli' e:r IIIDiiAD llDll8'JWIRASS, lCCRlCLAD LO.All(, 
. ARJIIORE, OC'l'ODR 191 1961. 

Treataeat (l'bs./acre) Percent Potasaia 
Reps. I II 

•o Fertilizer, ekeck . 78 • 77 •o Fertilizer, 1. 5 llts . Divon • '6 . 70 
J'o ·:rertilizer, .5 llt. 2,4-J .88 .80 
Fertilizer, Aeck • 79 . Tl 
!'ertUizer, 1.5 llts. Diuron. .67 .66 
Fertilizer, . • 5 llt. 2,4-D tJt .,1 

III 
.74 
.69 
.so 
.73 
.75 
.12 

IV 
.,r 
.79 
.88 
.,e 
.95 .s, 

F values: Replications 5·!7*, Treatments 2.13 a.s., 
Weed Coatrel lt..59', Pert. x w. Control 
• 8a n. a • , CY;a. 3", ms-. 0044. *denotes 
significance at the 5~ level. · n.s. 4enotes 
not significant. 

-X 
.82 
.71 
.84 
.78 
.76 
.83 
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TD POWSll1M COl'fD! OF 111:-37 llllllUJWmASS, IDJ'LAJ;D ~,. 
t .. . · · · . . · ··. AalllmJ., JUl,Y 24, l@. . . . .. .. . .. . . . 

Treatment (llta./acre) Percent Potasaillll 
-Reps. II X 

Bo Pertilizer, Claeclt 
I 

.89 

.86 

.92 

.89 
1.60 
1.00 
1. () 

IV 
.87 
.83 

1.20 

·· .a, 
Io Fertilizer, .5 11,. 2,4-D 
J'ertilizer, Check 
1'ertil1zer .• llt. 2 4-D • 

LOO 
.,a 

1.12 · 
llizatien casiatecl of -·-·

DUd.ecl vllen planted. plu u:nval appli-
cation of 40 l'ba. nitrogen as a topclresalng. 

P va.111.es: Beplicatiou 2.29 n.s . , Treatments .25 n.s., 
J'ertilizer .21 n.s., Weecl. Control .44 :a.a., 
Pert. x w. eentrol .o, a.a., c:Y-21.44~, 
IIISm.0474. n.s. 4eaotes not sipificant. 

'!D NUSSDII eGftdf 01' IIC-37 BIIIIIDAR.ASS, lCIRlLAD LO.All, 
.U.D1 NftDI 191 19§1. 

'!reatllent (l'be • /acre) · . 
' ·~ . 

Percent Potaasi1111. 

IV 
.85 
.85 

1.00 

·2' 

x· 
.93 
.91 
.88 
.83 
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TABLE LIV 

mE SURVIVAL PEROEl'fAGE OF IIC-37 BEJH)'JWmASS · FOLIDWDIU m: 
WD'fEk SEASeB OF 1960-61, KDKLA1ID LGAM, .ARDl0RE, 

------------------~MA:~Y~5_,.__1~9'_1-~~----------------
1':reataent .(l'bs./aere) Percent SU:rvival 

Reps. I II III 
Bo Fertilizer 13.0 55.0 8.0 
Fertilizer 65.0 ,o.o ,e.o 

late are :1tae average of veed,,eoa't.rol. 
treataeats Yitbin fertility treatments. 
Fertilization consisted et 40-40-40 
'INlated when planted plus 40 l'ba. Di trogen 
as a topdressing. 

IV 
6o.o 
88.o 

Fvalues: Replications 2.09 n.s., Fertilizer 
16.78*, ev:29.Jt.~, ms-289.12. 
*denotes sigDi.tieaaee at the 5j 
level. n.s. denotes not significant. 

TABLE LV 

x 
34.o 
83.0 

TD SURVIVAL PIRCEN'.r.ASE OF IIC-37 BElN1llAGRASS POLLOVIJrG THE 
Wll1'Xk SEASOB OF 1961-62, 1CIULAD ID.AM, AIUIIOBE 

. MAT 28, 1962. 

1':reataents (l'bs./aere) Percent S'tlrvival 
-

IV X 

.Data are ,·iii• &Veftle ·o weed· control · 
treatments within fertility treataeats. 
Fertilization consisted of 40-40-40 

35.0 9.0 
78.0 66.o 

lla.nded when planted plu annal appli
cation of 40 lbs. nitrogen as a topdressing. 

P values: Replications 4.54 n.s., Pertilizer 
70.78**, cv=23.8,;, DE-80.12. 
**denotes significance at the lj 
level. n.s. denotes not sigDi.ticant. 



TOLE LVI 

'!KE PERCD11 tF lf.Li'.i'ER ICILL OF U.nm:tILIZD AD 1ERlfILtt.D 
n:-37 ~ DUI1l9 !D W.lft.tlt SEASR or 1961-62, 

IIRl:LAD UWI, .. .ANIIHE 

!'reataeat (l•s./acre) Percent Wil'lter n11 
-Reps. IV X •o Fertilizer 25.0 21.1 

Fertilizer 10.0 1 .8 
ta are the average o we cpn _ro 

treatments vitltin fertility treatments. 
J'ertilization conaistect ot 4&-40-lf.e 
lludecl v11en· p1aatecl plu amma1 appli
·catien of' lf.o lbs. nitrogen as a topclresring. 

F values: Replications L28 n.s., Pertilizer 
L44 11..s., CY.64.,~, DIS=J.58.28. 
n.s. denotes not signif'ieant. 



FIGURE 1 

AERIAL VIEW SHOWING THE EFFECT OF FERTILIZATION AND CHEMICAL 
WEED CONTROL ON MIDLAND BERMUDAGRASS, KIBKLAND LOAMt ARDMORE 

No Fertili.zer 
1 . 5 lbs " diuron 

J1 :Le ? .. l Ob? 
Fertili zer 

J un e 7 , 1962 
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FIGURE 2 

AERIAL VIEW SHOWING THE EFFECT OF FERTILIZATION AND CHEMICAL 
WEED roNTROL ON NK-37 BERMUDAGRASS, KIRKLAND LOAM, ARDMORE 

No Fertilizer 
No weed control 

May 23, 1960 

November 25, i960 

June 9, 1961 

October 26, 1961 

June 7, 1962 
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J'IRRI 2 (CGftlllUD) 

re.rtilizer 
• ne4 coatrel .5 l'~. 2,4-B 

lfa7 23, 19'8 

J'IUle ,, l"l 

J11ae T, 19'2 

.\ 



FIIURE 3 

DE EJ'J.l'EC'l' OF 1Eft'f!LIZA'l'I01' AID OIDIIC.AL WIED COl'fflOl, OW '1m: 
PERCElf.l'! OF .II'.rROGD, PHOSPHORUS, AD PO'!'.ASSIUM I1' n:.;.37 
AD MIDLAD BEllflJDAGRASS. !'ORASE OW fflUI eLIPPDO DAftS, 

KIRKLA1ID L0AM1 AmMOll, 1961-62. . 

;, Bi trogen 
3.00 

2.50 

2.00. 

1.50 

.90 

.60._,1;,..;;......._~--o_.__P...:...~..-."""""'~l-.l,-O-'--'-F_._~~..i....i:~_,__,_.-_ ___ 

July 24, 1961 Oct. 19, 1961 Jue T, 1962 
'lo Phosphorus 

:i.~.f .10 [yJ ~ n n 
. oo lf¥1 lit ~ LFI 

July 24, 1961 

rJ, Potassium 
1.90 

1.70 

1.50 

1.10 

.90 

Oct. 19, 1961 June T, 1962 

~ U:-37 

D Midland 

O= 1'0 Fertilizer 
F• Fertilizer 

~ti 
.70~~:i-t,;a:;::;i..._,_o~~F_,_~--L-~~: .....=a21--...1--1-L----L~---L.;....;:....L.:..:...L-..L-o.L...:.-__,___ 

July- 24, 1961 Oct. 19, 1961 June 7, 1962 

See Table II for fertility and weed control treatments. 
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FIGURE 4 

THE Eff'ICT 01' nllT.IL.!ZlffO OJI ftE DU.OJ1E DVIU>PMEft OF . 
MmLAD AD IIC-37 IIBIIDACBASS, ~ IAWl, ARll&)D, 

1960-62 •. 

~ - -- - - ---- - - - -
' 
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,~-
FIGURE 9 

THE APPROXIMATE LOCATION AND SURVIVAL PERCENTAGE OF 102 NK-37 
BERMUDAGRASS PLANTINGS IN THIRTY-ONE OKLAHOMA COllfflES_ 

1998-12 

Northern Region 

OKLAHOMA .MMI·.....,...,. ....... 
Central Region 

D--" Southern :.m:,t!i.Luu 

@ Avtra91 p1rc1nt aurvi\lOI after I winttr 
® Aver09t percent survival afllr 2 wlnttra 
@ AvtrCJ91 percent survival atttr ! wlnttra 
® AvtrQ91 percent survival after 4 wlnttn 

~ 



CAJmtl AD !ltIPOD .AP.PilA!!US 1IDI ft O.UU ilRIAL PJD)29CIIW'JIS 
• 01' IIC-37·.AD MDI.AD BIIPJIMltSS, IDlltLAD UlAII, .AIJIIOD, 

l@- . - J m 

1· 

ll'IIUD 7 

'l'D D.t.Eft o:r J'Elt'fiL:CZATIO• o• SUD AD GRGW'l'B 01' II:-37 
:D:llllllAt8tAS, nm.AD LOAII, .AlmlGD, GILAJIOIIA, 

JVD 12, 12§0. 

, ___ .....------ - ~ - . ~-~-

•o :rertilizer ll'ertilizfr 

77 



VITA 

Gary D. Simmons 

Candidate for the Degree of 

Master of Science 

Thesis: THE EFFECT OF FERTILIZATION AND CHEMICAL WEED CONTROL 
ON THE ESTABLISHMENT AND SURVIVAL OF NK-37 AND MIDLAND 
BERMUDAGRASS 

Major Field: Agronomy 

Biographical: 

Personal de.ta: Born at Ardmore, Oklahoma, November 30, 
1932, the son of Brook and Laura Simmons. 

Education : Attended elementary school at Springdale near 
Ardmore, Oklahoma and was graduated from Dickson High 
School, Ard.more, Oklahoma in 1950; undergraduate study 
at Murray State College of Agriculture, Tishomingo, 
Oklahoma, 1955-1958, Oklahoma State University, Still
water, Oklahoma 1958-1959. Graduate study at Oklahoma 
State University, Stillwater, Oklahoma, 1960-1963. 

Experience: Reared on a farm. United States Army 1953-
1955. Employed by The Samuel Roberts Noble Foundation, 
Inc., Ardmore, Oklahoma, 1955-1957, 1959-1963. 

Member: Aggie Club, Phi Theta Kappa, Agronomy Club, Alpha 
Zeta, and Phi Kappa Phi. 

Date of Final Examination: May, 1963. 




