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TURFGRASS RESEARCH COMMITTEE NOTES - 1966 

The 1966 Annual Turfgrass Conference was held September 28, 1966 
at Randolph Park in Tucson. Sixty-five interested participants were 
welcomed by Dean Myers of the College of Agriculture, heard talks by 
John McQ,uade , Jim Latham and Carl Sharp in the morning , then recessed 
to one of the fine park picnic areas for a lunch of fried chicken . 

Following lunch Dr. Ed Nigh discussed nematode research results and 
Dr. K. C. Hamilton covered some of his work on weed control. The group 
then toured adjacent research plots on disease control, discussed by Dr. 
Alice Boy.l e, and fertilizer trials discussed by Dr . Jack Stroehlein . 
The remainder of the afternoon was spent on the Randolph Go.lf course 
with Gene Laos. Some of the hardier souls continued on for a late view 
of turf plots at the Casa Grande Highway Farm discussed by Dr. Bob 
Kneebone . The group voted to continue holding annual meetings i n earl y 
Fall, recommending that the next meeting be a more leisurely two-day 
affair . 

Committee membership changed in 1966 with loss of two long-time 
members . Joe Folkner went into private consultant work and Dr. George 
Butler deserted turf for work on cotton insect control with the USDA . 
The new member for Horticulture is Mr . Guy Greene, whose specialty is 
landscape architecture. Dr. Carruth, head of Entomology has been 
sitting in Dr. Butler ' s place on the committee . 

The committee wishes to recognize contributions to its program from 
the following: 

Trans-Missis sippi Golf Association 

Valley Feed and Seed Company 

Bermudagrass Seed Growers 

Mangelsdorf Seed Company 

Copper State Chemical Company 

Rohm and Haas Company 

Vineland Chemical Company 

Morton Chemical Company 

Diamond Alkali Company 

Chevron Chemical Company 
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Three new additions to the College of Agriculture curriculum will 
be of interest to people in turf related fields. 

Beginning with the Fall, 1967 term, the Department of Horticulture 
will offer for the first time a separate major in landscape architecture. 
The curriculum will be based on full-year design courses in the sophomore, 
junior and senior years, with supporting courses in planting design, 
history of landscape architecture, landscape construction and forest 
recreation. 

The basic program requires 135 units (normally a four-year course 
of study) for a B.S. degree; it is expected that many students will con
tinue in the graduate program, working toward a master's degree in a more 
specialized field. Some specialized areas, such as golf course design, 
golf course construction and maintenance, park and recreation work of 
various kinds, will require a high degree of proficiency in turf use 
and management. 

Also beginning with the Fall, 1967 term, students choosing a major 
in any of several departments may specialize if they wish in Crop Protec
tion or in Turf Management. Through selected courses, students selecting 
the Crop Protection option are trained in the selection and application 
of chemicals and the biological principles for the control of plant 
diseases, insects and weeds. This option fulfills a long felt need to 
satisfy the career opportunities which are available in technical sales 
and service with chemical companies, food-processing firms, federal and 
state quarantine positions, county agents offices and various growers 
organizations. 

The Turf Management option provides training in the basic knowledge 
of Agronomy, Soils, Plant Physiology, Plant Pathology and Entomology 
needed to grow good turf. It also emphasizes practical experience 
through a summer work program and encourages students to acquire the 
training in good business methods and personnel management so necessary 
for efficiency in many turf management fields. 
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ANNUAL ARIZONA. TURFGRASS CONFERENCE 

RANDOLPH PARK - TUCSON, ARIZONA 

September 28 , 1966 

Registration 

Introductory Remarks - W.R. Kneebone 

Welcome - H. E. Myers, Dean, College of Agriculture 

FOR QUALITY TURFGRASS - BETTER sons 

9:15-10: 00 

10:00-10:45 

10: 45 -11: 00 

Soil Mixtures - John M. McQuade, Loamite Corporation 

Fertilizer - James M. Latham, Jr., Milwaukee Sewerage 
Commission 

Coffee and conversation break 

FOR QUALITY TURFGRASS - BETTER HATERING 

11: 00-11: 30 

11:30-12:00 

12:00- 1:30 P.M. 

Automatic Controls-Sprinklers - Carl Sharp, 
Rain Bird Sprinkler Mfg . Corp. 

Discussion Period 

Adjourn to picnic area near test plots for picnic 
lunch 

FOR QUALITY TURFGRASS - BETTER PEST CONTROL 

1:30-1:45 

1:45-2:00 

2:00- 2:30 

2:30 

3:00 

4 : 00 

Weed Control - K. C. Hamilton 

Nematode Problems - Ed Nigh 

Tour of disease control plots and fertilizer 
demonstration - Alice Boyle and Jack Stroehlein 

Coffee and conversation - picnic area 

Tour Randolph Golf Course and varied use recreational 
tour area - Gene Laos 

Adjourn - Optional side trip to Casa Grande Highway 
plots . Bermudagrass varieties including Tifdwarf, 
mowed as a green, as a lavm and unmowed through the 
19G6 season - W.R. Kneebone 



BERMUDAGRASS VARIETY EFFECTS ON WINTER OVERSEEDINGS IN 1965-66 

William R. Kneebone and Gary L. Major 

In November, 1965, strips of 4 different grasses for winter over
seeding were planted across 4 replicates of 16 bermudagrass varieties. 
Overseeded strips were 2 feet wide, at right angles to 5 foot wide plots 
of bermudagrass. The bermude.grass had. been mowed at 3/4 inch all season 
and had considerable thatch. Seeding was by spreader dfrectly into the 
thatch. The seeded area was then cut with a verticut mower, leaving the 
torn thatch as a mulch to maintain moisture around the seeds. The plant
ing was sprinkler irrigated until established and flood irrigated as 
needed thereafter. Excellent initial stands were obtained from all 4 
seed sources used. These were: Poa trivialis at 6 lbs. per 1,000 sq. 
ft., Pennlawn fescue at 6 lbs. per 1,000 sq. ft., annual ryegrass at 
15 lbs. per 1,000 sq. ft. and a mixture of High.land bent grass, Penn
lawn fescue and Kentucky bluegrass at 10 lbs. of mixture per 1,000 
sq. ft. Although uniform stands were obtained with all four, the Poa 
trivialis and Pennlawn stands were densest. 

In early February differences in stands of the ryegrass and mixture 
began to be evident on certain of the bermudagrass varieties. Consider
able thinning occurred on some varieties while stands were maintained 
or even somewhat thickened on others. Stand notes taken on February 18 
and on March .14 cover the period when differences were most evident. 
Average stand percentages for the two dates over four replicates are 
given in Table 1 for each overseeding on each bermudagrass variety. 
Varieties labeled T2 bulk and Bl81 bulk are essentially equivalent to 
Arizona common and the three provide an internal check on the consistency 
of the data obtained. All had overseeded stands higher than the test 
average, while such varieties as Ormond, Bl63, Bl84 and Tifway had over
seeded stands significantly loweT than the test average. Average stands 
for Poa trivialis and Pennlawn fescue were significantly higher than the 
testmean while those of the annual ryegrass and the mixture were 
significantly l ess . 

Within each overseeding there were significant differences from 
mean values in bermudagrass variety effects for the annual ryegrass 
and the mixture but not for the Poa trivialis and Pennlawn fescue. 
Although differences between bermudagrass varieties were not significant 
in the Poa and fescue they were in similar directions to those in the 
other two . The Pennlawn fescue, with lower average stand had a greater 
range than the Poa. During the period from February 18 to I/iarch 14 
stands of the Poa trivia.lis remained constant while the other three 
increased, with the increase in the annual ryegrass and the mixture 
being statistically significant, suggesting a partial recovery from 
some sort of growth inhibition. 
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Two obvious possible causes of differential loss of stand followed 
by partial recovery would be differentials in disease or in nutrient 
availability . Ryegrass samples were checked in late February by Dr. Boyle 
of the University of Arizona Department of Plant Pathology and showed no 
disease differences. Soil samples from contrasting plots were analyzed 
for nitrogen in the laboratory of Dr. J. Stroehlein of the University of 
Arizona, Department of Agricultural Chemistry and Soils, again with no 
significant differential. Reasons for the stand differentials observed 
remain obscure, but these preliminary results suggest that bermudagrass 
varieties can respond differently to overseeding and this differential 
must be considered in evaluating cool season species for overseeding 
purposes . The test is being repeated in l966-67. 
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Stand percentages for four different winter overseedings made in November, 
1965 on 16 different bermudagrass varieties at Tucson, Arizona. Data are 
averages for 4 rep.licates and 2 dates - February 18, 1966 and March 14, 

Bermudagrass Poa Pennla,·m Annual Bermudagrass 
Variety trivialis fescue ryegrass Mixture Average 

T2 bulk 96 .5 93 .8 94 . 6M 92.2M 94.3M 

Bl81 bulk 97 .1 93 .2 92 . 6M 92 .lM 93 . 8M 

Arizona co:rmnon 95 .1 93 . 9 93 .4M 90.8 93 .3M 

Bl45 94 .2 92 .1 83 .5 84 . 9 88 .7 

Bl42 92 •. 1 87 ,6 84.6 81.9 86 .6 

Tufcote 91.6 89.9 89 .1 86.6 89 .3 

Ormond 93.2 87 . 5 67.BL 74.2 80 ,7L 

Bl63 91.1 85.8 73,8 73.8 81.lL 

Bl74 93 . 8 86 .6 75.9 82 . 8 84 .8 

Midway 96 .1 92 . 2 92 . 2M 91 .1 92 . 9M 

Bl43 96 .4 94 . 2 94 . 6M 92.81,1 94 .5M 

Beltsville //=l 92 .4 89 . 2 88.o 84 . 8 88 .6 

Bl84 90 .2 83 . 5 70.6L 66 . 9L 77.BL 

Tifla,m 89 .8 86 .1 77.6 73.6 Bl.SL 

Tifgreen 92.0 90.4 76.4 79.2 84 .5 

Tifway 94 .1 85 ,8 61.9L 71.5L 78.3L 

Column Heans 93 . 5 89 .5 82.3 82.4 86 . 9 

M indicates value greater (significant at 5% level) than column mean. 

L indicates value less (significant at 5% level) than column mean. 

1966. 
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THE INFLUENCE OF NfilifATODES ON WINTER DEVELOPMENT 
OF OVERSEEDED ANNUAL RYEGRASS (Lolium multiflorum) 

Edward L. Nigh, Jr. 
Department of Plant Pathology 

Annual ryegrass is commonly overseeded in late fall into established 
bermudagrass turf in southern Arizona. At the time the rye is established, 
nematode populations are reaching their highest densities in turfgrasses 
throughout the lower elevations of the State. 

Helicotylenchus spp., Tylenchorynchus cylindricus , Pratylenchus spp. 
and Criconemoides xenoplax are the plant parasitic nematode species most 
commonly encountered in turfgrasses during the cooler months and are 
usually recovered in complexes involving three or more genera. 

To determine the influence of complex populations of these nematodes 
on annual ryegrass (Lolium multifloruin), nematodes of the four genera 
mentioned above were added in the greenhouse to soil in which the grass 
has been established before their introduction or added at the time seed 
was planted. The grass was rated for growth density and color, and at 
the end of a seven-month growth period root weights and nematode popula
tions were measured. 

Methods and l-1aterials 

Nematodes used in the study were extracted by use of the gravity 
screening technique from field soil in which cotton or bermudagrass turf 
was growing. The nematodes were concentrated and washed thoroughly with 
sterile water. Their population density was then determined by the aid 
of a dissecting microscope. No attempt was made to investigate the path
ogenici ty of individual species or combinations of the various genera. 
Each two;.gallon pot received approximately(+ 10), 110 Criconemoides 
xenopla.x., 15 Pratylenchus spp.l, 50 Tylenchorynchus cylindricus, and 
75 Helicotylenchus nannus, 

In the treatment with established rye grass, plugs three inches in 
diameter cut to a depth of 4 inches were transplanted to a loam soil that 
had been amended with approximately 25 percent by volume of peat moss. 
Seed was planted in the second treatment and following germination, the 
stand was reduced to three seedlings. The complex nematcde population 
was added to the soil of each pot in 50 ml of water either at planting 
or the time the plugs were transferred to the soil. Containers without 
nematodes served as controls. All treatments including the controls were 

1 Two species of Pratylenchus were present,!:_. brachurous and P. penetrans. 
No attempt was made to determine populations of each species. 
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replicated 4 times making a total of 16 observations. Water and ferti
lizer (ammonium sulphate) were added as needed during the period the 
study was in progress. 

Seven months following the addition of nematodes to the containers, 
the root systems were washed from the soil and the top growth removed at 
the soil line. Observations were made of the general density and color 
of the top growth while the roots were weighed and recorded as wet weights. 

To ascertain if the nematodes had survived and reproduction had 
occurred, or if the control treatments had become contaminated with plant 
parasitic nematodes, 100 cc of soil were removed from each container and 
the nematodes extracted by use of Baermann funnels. The extraction 
process continued for 96 hours to allow maximum numbers of Criconemoides 
xenoplax to escape from the soil. 

Results 

There was no visual evidence that the complex nematode population 
caused reductions in growth, density or color of the above ground portion 
of the ryegrass in either treatment when compared with the control plants. 
In each replication containing nematodes, all genera survived . Total 
populations were approximately 5 times the initial populations added to 
the plugs and 3 times those where seed was planted . While all species of 
nematodes were represented, no attempt was made to establish the increase 
of individual species. 

The wet weights of the root systems increased in each nematode 
treatment. This increase appeared to be directly proportional to the 
population increase observed in the treatments. While the color of the 
roots was darker than that of the controls, observation of the roots under 
magnification did not reveal definite lesions attributed to any particular 
species of nematodes, although both larvae and adults of Pratylenchus were 
extracted from the root tissue. 

The following table gives the wet weights of the root systems and 
the total nematodes recovered from the various treatments. 

Table 1. Wet weight of roots in grams 

Replication No. Ave . Total 

Treatment 1 2 3 4 Nematodes 

Plugs, nemas added 27 24 30 29 27.50 gms. 1230 

Plugs, without nemas 18 20 16 21 18.75 gms. 0 

Seeded, nemas added 11 9 14 12 11.50 gms. 716 

Seeded, without nemas 7 9 6 10 8.00 gms. 0 



-6-

Discussion: 

Each nematode species in this study survived and reproduced on 
ryegrass. By the increased weights of the roots, it appears that the 
nematodes stimulate root development under greenhouse conditions. 
Although the root systems were more developed, there was no evidence 
of increased growth or color changes in the above ground portions of 
the grass. 

Root development was increased in both established plugs of the 
grass and in plants grown from seeds suggesting that age of the host 
was not involved in pathogenic susceptibility to the nematodes. 
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WEED CONTROL IN DOR~.ANT BERMUDAGRASS TURF 

By K. C. Hamilton 

Weed control in dormant Bermudagrass, though often neglected, may 
be of greater importance than weed control during the growing season. 
Winter weeds in dormant Bermudagrass (painted or unpainted) are unsightly. 
More important is their competition the following spring. When winter 
weeds are present, spring growth of Bermudagrass is weakened and delayed 
four to ten weeks. 

Most of the weeds in dormant Bermudagrass are annuals. The annual 
broadleaved weeds include various mustards, clovers, goosefoots, filaree, 
and sowthistle. The annual grasses include bluegrass, Mediterraneangrass, 
ryegrass, and bromegrasses. Whiteclover, ryegrass, and others occur as 
weak perennials. The type of weed problem will vary with the previous 
vegetation, age of the lawn, fertilizer practices, and soil moisture. 
The weed problem in dormant Bermudagrass is directly related to the 
amount of winter rainfall and irrigation. 

A few, scattered weeds can best be controlled by pulling or knifing. 
In general infestations, the topgrowth can be removed by mowing. Repeated 
mowing does not kill most of these weeds and is ineffective in reducing 
their competition. 

Chemical Weed Control 
Foliage Contact Applications 

Weeds in dormant Bermudagrass can be controlled by one or more appli
cations of diquat or paraquat. These herbicides act as contact herbicides 
when applied to plant foliage. As weeds mature they become more resistant 
to diquat and paraquat; these herbicides are effective when applied to 
small, rapidly growing weeds. Water solutions containing 1/4 to 1/2 per
cent of either herbicides and 1/2 percent of surfactant should be applied 
to thoroughly wet weeds. Herbicides reaching the soil do not affect 
adjacent vegetation or Bermudagrass. Foliage applications of diquat or 
paraquat can be used under and near shrubs and trees that may be injured 
by 2,4-D and related herbicides. 

Winter weeds in painted dormant Bermudagrass should be sprayed when 
they are small. After applications of contact herbicides, the unsightly 
dead tops of larger weeds can be removed by mowing. It is also possible 
to first mow large weeds and then treat the base of the weeds with contact 
herbicides. 

Foliage Translocated Applications 

Many broadleaved weeds can be controlled by one or more applications 
of 2,4-D and/or related herbicides. These herbicides should not be used 
where they reach the roots or foliage of susceptible ornamentals or trees. 
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Soil Applications 

Most weeds are easier to control with preemergence applications of 
herbicides than with postemergence applications . When weeds mature or 
are stressed, foliar applications may give little control. 

Certain herbicides can be applied to the soil in dormant Bermuda
grass for the control of annual and some perennial weeds. Some herbicides 
control many weeds; others control specific weeds. These herbicides should 
be applied before winter weeds germinate. Treatment can be in late fall 
or soon after fall frosts cause Bermudagrass dormancy. After application 
of these herbicides, either rainfall or irrigation must move them into the 
soil. A single application of the correct herbicide at proper time 
usually controls weeds for an entire season. If winter weeds are present 
or become established where herbicides are applied to the soil, they can 
be destroyed with a contact herbicide. 

Three tests were conducted at Tucson, Arizona in 1965 to determine 
the effects of applications of herbicides to the soil in dormant turf on 
weeds and Bermudagrass. Treatments were delayed because of the lateness 
of fall frosts in 1965. Rainfall moved herbicides into the soil so the 
tests were not irrigated after treatment. In one test, eight herbicides 
were applied to an established, sprinkler-irrigated, heavily-used athletic 
field on November 19, 1965. The main winter weed was annual bluegrass 
(Poa annua L.). Plots were 10 by 30 feet and treatments were replicated 
four times. Herbicide treatments, soil texture, estimated weed control, 
and growth of Bermudagrass in the spring of 1966 are summarized in Table 
I. All treatments gave complete control of annual bluegrass. Only 
diphenamid affected Bermudagrass causing a chlorosis that lasted eight 
weeks. 

In another test, nine herbicides were applied to the thatch of a 
new, flood-irrigated lawn on November 27, 1965. The main weeds were 
rescue brome (Bromus catharticus Vahl.), London rocket (Sisymbrium irio L.), 
and spiny sowthistle (Sonchus asper [L.] Hill). Plots were 10 feetbyl5 
feet and treatments were replicated three times. Herbicide treatments, 
soil texture, estimated weed control, and spring growth of Bermudagrass 
are summarized in Table II. All treatments gave good control of rescue 
brome. Dichlobenil, diuron, monuron, and simazine controlled broadleaved 
weeds. Bermudagrass was severely injured by diphenamid, diuron, monuron, 
and simazine. Bermudagrass stands were reduced and did not recover until 
July. In this test, injury of Bermudagrass by herbicides may have been 
more severe because the grass was young and flood-irrigated. 

In a third test, five herbicides were applied to the thatch of an 
established, sprinkler-irrigated lawn on November 26, 1965. The main 
weeds were wild celery (Apium leptophyllum [Pers.] f. Muell .), woodsorrel 
(Oxalis corniculata L.), and dandelion (Taraxacum officinale Weber). 
These weeds are perennials but wild celery and dandelion often grow as 
annuals in the test area. Plots were 7 by 20 feet and treatments were 
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replicated twice. Herbicide treatments, soil texture, estimated weed 
control, and spring growth of Bermudagrass are summarized in Table III. 
Dichlobenil and diphenamid gave excellent control of wild celery. Only 
monuron controlled woodsorrel. No herbicide applied to the soil controlled 
dandelion established prior to treatment. Diphenamid caused a slight, 
temporary chlorosis of Bermudagrass. 

Soil applications of herbicides controlled several winter weeds in 
dormant Bermudagrass. Some herbicides applied in the fall control certain 
summer annual weeds. Estimated control of smooth crabgrass (Digitaria 
ischaemum [Schreb.] Muhl . ) from fall applications of eight herbicides are 
shown in Table I. Bensulide, DCPA, and diuron controlled crabgrass. 

Certain herbicides, such as diuron, monuron, and simazine, should 
not be used where they may reach the roots of susceptible ornamentals and 
trees. 

In tests during 1965-1966 the most promising herbicides for control
ling annual weeds in dormant Bermudagrass were DCPA and dichlobenil when 
both weed control and selectivity were considered. 
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Table I. Effect of eight herbicides applied to dormant turf on annual 
bluegrass, Bermudagrass, and crabgrass at Tucson, Arizona. 

Treatment Bluegrass control Bermudagrass Crabgrass control 
Percent estimated growth Percent estimated 

Herbicide lb/A .January-May April-June June-July 

simazine 2 100 Normal 0 

monuron 2 100 Normal 0 

diuron 2 100 Normal 100 

dichlobeni.l 2 100 Normal 90 

trifluralin 2 100 Normal 70 

bensulide 10 100 Normal 98 

diphenamid 10 100 Moderate chlorosis 75 

DCPA 20 100 Normal 100 

Check-untreated 0 Normal 0 

Soil: sand 41%, silt 36%, clay 23%, organic matter 5%. 
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Table II. Effect of nine herbicides applied to dormant turf on annual 
weeds and Bermudagrass at Tucson, Arizona. 

Treatment Percent control estimated Bermudagrass 
January - May growth 

Herbicide lb/A Grasses Broadleaved April-June 

simazine 2 100 100 Severe injury 

monuron 2 100 100 Severe injury 

diuron 2 100 100 Severe injury 

dichlobenil 2 98 100 Normal 

trifluralin 2 100 50 Normal 

benefin 2 97 50 Normal 

diphenamid 10 97 50 Severe injury 

bensulide 20 100 80 Normal 

DCPA 20 100 90 Normal 

Check-untreated 0 0 Normal 

Soil: sand 43%, silt 33%, clay 24%, organic matter 3%. 
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Table III. Effect of five herbicides applied to dormant turf on 
broadleaved weeds and Bermudagrass at Tucson, Arizona. 

Treatment Percent control estimated Bermudagrass 
January - May growth 

Herbicide lb/A Wild celery Woodsorrel April-June 

monuron 2 40 100 Normal 

dichlobenil 2 98 0 Normal 

diphenamid 10 100 0 Slight chlorosis 

DCPA 20 0 0 Normal 

bensulide 20 0 0 Normal 

Check-untreated 0 0 Normal 

Soil: sand 65%, silt 26%, clay%, organic matter 3%. 
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Preliminary Report 

CONTROL OF SUMMER BLIGh"T IN COMMON BERMUDA 

Alice M. Boyle and Arlen D. Davison 

Probably the most destructive disease of Bermudagrass in Arizona 
is swmner blight, caused by the fungus, Helminthosporium cynodontis . 
Symptoms of the disease include thinning out of stands due to attack 
of stems at the ground line and progress of the fungus into the root 
systems of plants. Turf damaged in this manner during a summer rainy 
season usually fails to grow normally following winter dor mancy . 

In an effort to find effective control for this disease a series of 
test plots were established in a large Bermudagrass area in Randolph Park, 
Tucson. Helminthosporium cynodontis, isolated from Bermudagrass, was 
grown on barley and used to infest the plot area prior to the initial 
fungicide application. One gallon of the appropriate fungicide spray was 
applied to each 100 ft2 plot . The plots were inoculated and the first 
fungicidal application was made on July 15. Other fungicide applications 
were made on August 5 and 29 . Frequent rains and high rel ative humidity 
occurred during July and August . Data were taken on November 16 . 

The products Fore, Daconil 2787G, and Ortho Lawn and Turf Fungicide 
gave satisfactory control of summer blight . In the untreated check plots 
about 35-45 percent of the plants were diseased on November 16 . In plots 
treated with the three most effective materials the condition of the turf 
was excellent. Final data will be taken in the spring of 1967 after the 
grass again begins to grow. 

Treatment 

Fore, (Dithane M-45 
turf formulation) 

Mercuram (2- [Methoxyethyl ] 
mercuric acetate) 

Pauterra (o.4% Methylmercury 

Rate active material 
2 per 1000 ft 

6 oz . 

4 oz . 

dicyandiamide plus 17.CP/o PCNB) 4.7 ml. 

Daconil 2787 WP (Tetrachloro-
isophthalonitrile) 4 oz . 

Daconil 2787G 4 oz. 

Chevron 4086 3 oz . 

Percent 

Diseased Plants 

11.0 

29.3 

19 . 3 

34 . 3 

11.0 

26.0 



Treatment 

Chevron 5623 

Chevron 5623 

Chevron 5624 

Chevron 5624 

0rtho Lawn Disease 
Control (captan, PCNB 
and cadmium carbonate) 

0rtho Lawn Disease 
Control 

0rtho Lavm & Turf 
Fungicide (6CP/o Phalton, 
10% cadmium carbonate, 
5% thiram) 

Check 1 

Check 2 
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Rate active material 

per 1000 ft 2 

2 oz. 

4 oz. 

2 oz. 

4 oz. 

6 oz. 

8 oz. 

4 oz. 

Percent 

Diseased Plants 

16.0 

26.0 

21.0 

34.3 

26.0 

21.0 

11.0 

44.3 

34.3 

Note: The information given herein is supplied with the understanding that 
no discrimination is intended and no indorsement by the Arizona 
Extension Service is implied. 
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ROOT GROWTH OF BERMUDAGRASS VARIETIES 
AT THREE MOWING HEIGHTS IN 1966 

William R. Kneebone 

A replicated test of 22 Bermudagrass varieties as turf was estab
lished on sandy loam soil at the Casa Grande Highway Farm of the Arizona 
Agricultural Experiment Station at Tucson in 1965. After the first mow
ing in 1966 each replicate was split into three strips. One strip was 
left unmowed, one was mowed weekly with a standard reel type mower at 
3/4 inch and the third mowed weekly with a greens mower at 5/16 inch. 
The test was flood irrigated at approximately 10-day intervals. It was 
fertilized in early spring at approximately 1 lb. N per 1,000 square 
feet and in midsummer at approximately 2 lb. N per 1,000 square feet. 
Clippings were removed. Insects and diseases were not a factor and no 
control measures were applied. 

Uncut heights varied considerably among the varieties tested 
(Table 1) with the most obvious difference being that of Tifdwarf, which 
actually _did not make sufficient growth to be properly trimmed most weeks 
at the 3/4 inch mowing. All varieties maintained a dense turf at the 
5/16 inch mowing. They fell into 4 groups in terms of apparent quality 
under this mowing. Group 1 included Tifdwarf, Santa Ana, Tifgreen, Tif
way and RC68 - all fine leafed and dense. The next group, of equivalent 
density and appearance but somewhat coarser leafed included Bl29, Hl8, 
Hl9, H20 and Bl42. A third group consisted of I354-5, I354-7, RC141, 
RC134, RC129, RC114 and RC58. The fourth group less dense, coarse in 
texture and somewhat mottled in color, included RC102, RC25, Arizona 
Common, 3441 and seed from U3. The last three were established from 
commercial seed lots. 

In November, 1966, a round plug, 2 inches in diameter and 12 inches 
deep was cut from each plot. The roots were washed free of soil, cut 
from the tops at soil level, oven-dried, and weighed. The objective of 
this sampling was to measure possible variety differences in root develop
ment and varietal differences in root response to the three mowing treat
ments. As the data in Table 1 show, there were apparent differences 
between varieties but they were not statistically significant. The only 
significant treatment differences in root growth were between the 5/16 
inch height and the other two. There were more roots in plugs taken 
from the 5/16 inch mowing. 

This result may be either a reflection of greater density in the 
low cutting or of reduced vigor due to thatch development in the higher 
cuts, perhaps both. Grass in this test was growing actively all season 
and there was considerable thatch development on all heights. Uncut 
heights varied from 10" for the Arizona Common down to little higher than 
3/4 inches for the Tifdwarf. 
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One other significant difference in root growth was demonstrated. 
The third replicate had significantly less growth than the other two. 
Since this test was flood irrigated and the replicate gradient followed 
the slope there was some ponding on the third replicate and the difference 
in soil moisture was apparently sufficient to affect root growth. 
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Table 1. Oven dry root weights from plugs taken in November 1966 from 
22 Bermudagrass varieties managed at 3 mowing heights from May 
to November. Figures are averages from 3 replicates. 

Variety 

3441 

RC102 

Hl8 

Tifdwarf 

Bl29 

RC134 

RC25 

Tifway 

RC114 

Tifgreen 

1354-5 

1354-7 

Santa Ana 

RC58 

Arizona Common 

H20 

RC141 

RC68 

Bl42 

Hl9 

Seed from U3 

RC129 

Mowing Height 
Average➔~ 

Uncut 

3.72 

3.42 

3.42 

3 .31 

4.03 

4.26 

2.62 

2.44 

3.06 

3.33 

3.22 

3.29 

3.11 

3.28 

2 .56 

1.74 

2 .20 

3.10 

2.85 

2.12 

2.32 

1.65 

.99 

Mowing Height 
3/4 inch 5/16 inch 

4.42 

3.34 

3 .18 

2.64 

2.52 

3 .39 

4.12 

3 .51 

4.09 

3.16 

2.87 

3.79 

3.30 

3 .08 

2.63 

2.85 

3.26 

2.15 

3.08 

2.91 

2.20 

1.86 

1.04 

4.27 

4.45 

4 .35 

4.84 

4.24 

2.88 

3 .47 

4.19 

2.85 

3.48 

3.76 

2.77 

3.01 

2.76 

3.51 

4.10 

3.22 

3.37 

2 .48 

2.90 

1.82 

1.88 

1.13 

Variety 
Average 

4.14 

3. 74 

3.65 

3.60 

3.60 

3.51 

3.40 

3.35 

3.33 

3.32 

3.28 

3.28 

3.14 

3.04 

2.90 

2.90 

2.89 

2.87 

2.80 

2.64 

2.11 

1.80 

Range Uncut 
Height, inches 

10-11 

9-10 

9-10 

1- 2 

8- 9 

9-10 

9-10 

8- 9 

9-10 

4- 5 

8- 9 

8- 9 

8- 9 

6- 7 

10-11 

9-10 

9-10 

6- 7 
6- 7 
9-10 

10-11 

9-10 

·K· Figures having a common line do not differ significantly (5% level). 
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FERTILIZER STUDIES ON COMMON BERMUDAGRASS 

J. L. Stroehlein 
Department of Agricultural Chemistry and Soils 

An experiment on fertilization of common Bermudagrass was estab
lished August, l966 at Randolph Park, Tucson. The purpose of the study 
was to compare the effects of various fertilizers including three types 
of 11 slow nitrogen release" materials on the color and appearance of the 
grass . 

Materials and Methods: 

Materials included ammonium sulfate, urea, and treble superphosphate. 
Urea uas compared to ammonium sulfate because urea is cheaper initially, 
more concentrated which reduces handling problems, and is less likely to 
burn. Treble superphosphate plus ammonium sulfate was compared with 
ammonium sulfate alone to study the influence of phosphate applications 
on Bermudagrass at this location. Unneeded phosphorus applications may 
lead to micronutrient availability problems, especially with iron and zinc. 

Three types of 11 slow release" materials were used. Ammonium sulfate 
with N-Serve was used as an example of a nitrification inhibiting material. 
A plastic coated urea (Osmocote) and an activated sewage sludge (Mil
organite) were the other two "slow release 11 materials. Activated sewage 
sludge is also known for its phosphorus, micronutrient, and organic matter 
content. In addition, a new material, ammonium polyphosphate (14-56-0) 
containing iron, was used. The iron content was six percent in the oxide 
form . 

The turf was well established with a good stand and the color was 
somewhat yellow when fertilized. A good rain followed within a few hours 
of the fertilizer application. 

The plots were 10 by 10 feet with four replications of each treat
ment. Nitrogen was broadcast at a rate of 2 pounds per 1,000 square feet 
on August 12. The rate for treble superphosphate was o . 66 pounds P 
(1.5 pounds P2o

5
) per 1,000 square feet. 

Observations and ratings were made on August 30, September 14, and 
September 25 . Plots similar to the surrounding area were rated one 
while the best plots were rated ten. Striking differences were seen on 
the first two dates but response to fertilization had disappeared by 
September 25. 

Results: 

Results of the ratings are shovm in Table 1. Statistical analysis 
of the data from the first two dates revealed a highly significant 
difference. Further analysis using Duncan's Multiple Range test revealed 
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three different 5 percent level populations for the August 30 date and 
two different populations for the September 14 date. Differences were 
not seen on September 25 and data was not taken. 

In comparing the various fertilizer treatments, all fertilizers 
except aimnonium sulfate with N-Serve produced better turf than the un
fertilized treatment. No explanation can be given for lack of response 
since satisfactory results have been obtained in previous studies. 
Ammonium polyphosphate with iron, Osmocote, and Milorganite were slightly 
better than ammonium sulfate, urea, and ammonium sulfate plus treble 
superphosphate for the first date. There was no difference in these six 
treatments for the second date, however. No benefit was found from 
phosphate additions with ammonium sulfate. Ammonium sulfate and urea 
were equal in this test and this may be important from the economic 
standpoint. No ferti.lizer, produced results over an extended period 
since all differences had disappeared by September 25. 

Results of this study were similar to previous studies (Stroehlein, 
1962, 1963, 1964) in which most materials tested gave satisfactory results. 
"Slow release" materials did not show any lasting advantage over more 
cow.man and economical materials in this study. 

Literature Cited: 

Stroehlein, J. L. Fertilization of Two Varieties of Bermudagrass. 
Ariz. Agr. Exp. Sta. Rept. 212, 1962. 

Stroehlein, J. L. Fertilization of Two Varieties of Bermudagrass. 
Ariz. Agr. Exp. Sta. Rept. 219, 1963. 

Stroehlein, J. L. Fertilization of Two Varieties of Bermudagrass. 
Ariz. Agr. Exp. Sta. Rept. 225, 1964. 
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Table 1. Effect of various fertilizers on the appearance of common 
Bermudagrass.l 

Treatment Aug. 202 Sept. 142 Average3 

Check 1.25a la 1.12 

Ammoni Uiil sulfate 5b 7b 6 

Ammonium sulfate + N-Serve la 2a 1.5 

Urea 5.25b 6.75b 6 

0smocote (36-0-0) 8 .25c 8.25b 8.25 

Ammonium sulfate+ treble superphosphate 7.5b 7.5b 7.5 

Ammonium polyph9sphate + iron 8c 9b 8.5 

Milorganite 8c 8 .5b 8.25 

1 Rated 10 for the best and 1 for the poorest. 

2 Average of four replicates, numbers followed by the same letter are 
in the same statistical population. 

3 Average for two dates. 

No differences were noted on September 25. 
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