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THE DISTRIBUTION AND CONTROL OF THE BERMUDAGRASS ERIOPHYID MITE 

G.D. Butler, Jr. 
Department of Entomology 

The bermudagrass eriophyid mite, Aceria neocynodonis Keifer, 1 is widely 
distributed throughout the Southwest and is becoming established in the South
east. The presence of the mite is easy to observe due to the characteristic 
injury it does to the bermudagrass, but special techniques are needed to evalu
ate the quantitative mite populations and grass growth. Control experiments 
have been conducted during the fall, spring and summer, as apparently different 
factors affect treatments at these seasons. The following report discusses the 
observations made on these subjects in Arizona during 1962. 

Distribution of the _!!!lli 

Aceria neocvnodonis, as of December 1962, is present in California along 
the Coast in the Los Angeles area, north of Tehachapi in Porterville, and 
throughout the southern desert valleys. It has been found in Las Vegas, Nevada, 
throughout southern Arizona, in New Mexico and in the western part of Texas. 
Infestations are present in Florida and Georgia, and all indications point to 
an eventual distribution of the mite in bermudagrass growing areas across the 
entire southern portion of the United States. The mite has also been collected 
in Australia and Rhodesia. Dr. H. H. Keifer (personal correspondence) believes 
that it is likely that Africa was the origin of this mite, since' Cvnodon pre
sumably originated in Africa. 

Techniques for evaluating treatment effectiveness 

Tuttle and Butler (1961) briefly described a technique using a modified 
"Berleze funnel" to hold samples of grass and from which the mites dropped 
into petri dishes for counting. During the 1962 season this technique did not 
work and it became apparent that considerable research and development is 
needed to improve this procedure. A major problem is to make the conditions 
in the container unfavorable so the mites migrate down and out of the grass. 
Apparently if conditions are not favorable, the mites tend to move further 
into the leaf sheaths and die there. Preliminary studies with the separation 
of mites in liquids do not appear practical. Other complicating factors in 
the quantitative evaluation of mite populations are the extreme variability of 
the infestations in space and time,~, stems from a single plant may vary 
from extreme damage to no damage, and heavy damaging mite populations often 
"disappear" suddenly. This natural reduction of the mite populations from 
untreated plots has led to the discarding of over half of our experimental 
plots, particularly during the mid-summer. 

1H. H. Keifer, D. M. Tuttle and the author will submit this common 
name to the Committee of Common Names of Insects, Entomological Society of 
America. 
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Two types of ratings were used with success, particularly during the 
spring and early suIIiI!ler. One was a rating of the mite injury to the grass 
which was made by feeling the grass and noting the presence of clumps of 
injured stems. Plots with no mite injury were rated as 1. If just a few 
plants had injury, the rating was 3. More severe infestations were rated 
from 5 to 7, and finally the most severe infestations were rated as 9. A 
second type of rating was used to compare the appearance of the grass from 
approximately 20 to 30 feet away. Plots which did not appear greener than 
the untreated areas were rated as 1. Plots with dark green growth were 
rated as 9. This rating, of course, was one which measured the practical 
aspect of the treatments, i.e., promotion of green grass. It should be kept 
in mind that a low rating for mites is "good," while a high rating for 
appearance is "good." 

Review of past work 

The bern:udagrass eriophyid mite has been a pest of bermudagrass lawns in 
Arizona particularly 'in the late spring and early summer. Observations in 
September 1960 indicated that well-fertilized bermudagrass was more seriously 
injured by mites (Tuttle and Butler, 1961). Experiments in the spring of 1961 
showed that fertilizer and insecticide combinations gave the best spring re
growth of the bermudagrass. Insecticides applied alone in the spring did not 
promote regrowth of mite-infested grass, or apparently even give effective 
mite control. Grass became greener with a treatment of an iron chel~te, as 
well as with an:monium sulfate, irrespective of the use of insecticides. Pre
liminary indications also showed that insecticide applications made in the 
fall reduced mite injury the following spring (Butler, 1961). Experimental 
work in 1962 was designed to evaluate fall, spring and summer treatments for 
mite control and upon turfgrass appearance. 

Effect of fall insecticide treatments 

In the fall of 1961, plots were set up on eight bermudagrass lawns in 
various parts of Tucson to evaluate the effectiveness of fall diazinon treat
ments on the infestation of mites in the spring. One of the experiments showed 
a visible beneficial effect of the treatments, one showed no effect and the 
others did not have mite infestations. The "effective" experiment was located 
on three sides of the "Fertilizer and Overseeding Experiment" at Randolph Park 
in Tucson. Materials were applied on October 18, 1961. Diazinon as Spectra
cideR (12.5% diazinon) was sprayed at 15 and 30 cc. per gal. per 200 sq. ft. 
with a Hudson tank-type sprayer with 6508 Tee-jet nozzle. Diazinon as a 5% 
granular forn:ulation was shaken on the plots at the rate of 1 and 2 lbs. per 
200 sq. ft. The plots were 10 feet wide and 20 feet long and each treatment 
was replicated four times. On May 15, 1962 a rating of the mite infestation 
was made with no visible injury as 1 and severe injury as 9. The results are 
given in Table 1. 

-, 

-, 

~ 
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Table 1. The effect of fall insecticide treatments on the bermudagrass 
eriophyid mite. Randolph Park, Tucson, Arizona. 
Treated October 18, 1961 and rated for mite injury on May 15, 1962. 

Treatment Average rating of 
Amount per 200 sq. ft. mite damage 

Diazinon, 5% granular 2 lbs. 1 

Diazinon, 5% granular 1 lb. 2 

Diazinon 12.5% E.C. 30 cc./gal. 3 

Diazinon 12.5% E.C. 15 cc./gal. 3 

Untreated 7 

There was a clear indication that all the treated plots had less mite 
injury than the untreated plots. The granular treatments had a much greater 
amount of actual diazinon and gave the best effect while the two spray treat
ments were intermediate but of equal effectiveness. By June 5 there was no 
observable difference between any of the treatments. 

One of the experiments showing no effect of fall insecticide treatments 
was located on a border at the Casa Grande Overpass Farm on a ~ertilizer experi
ment in which two bermudagrass varieties each had eight fertilizer treatments, 
with four replicates. On October 4, 1961, two of the replicates were sprayed 
with diazinon (12.5% Spectracide) at the rate of 120 cc. in 4 gallons of water 
on the 500 sq. ft. of each replicate. On May 8, 1962, a mite rating indicated 
that the 32 individual plots of treated and untreated Tifgreen grass had no 
mite infestation. The Common bermudagrass had an average mite rating of 5.8 
and 6.0 in the two 8-plot diazinon sprayed portions and an average of 7.0 and 
6.3 in the untreated portions. These results indicated the difference in the 
susceptibility to bermudagrass mite between these two varieties and the ineffec
tiveness of the fall diazinon spraying on the mite damage to the Common variety 
the following spring. 

Effect of spring treatments 

A. Insecticides, Fertilizers, Chelates alone and in combinations. 

The effectiveness of spring chemical treatments for the control of the 
bermudagrass eriophyid mite and for promoting the greening of the grass was 
evaluated on three grass areas using 25 different combinations of materials. 
To simplify the discussion, the results obtained from the three areas will be 
discussed separately. 

Some of the basic treatments and rates of application per 100 square feet 
were: 516 grams of ammonium nitrate (33.5% N, Breya); 430 grams of Urea-Sulfur 
(40% N, 10% S, Shell); 452 grams Urea Form (Uramite, 38% N, DuPont); 1 lb. 
arrmonium sulfate (21-0-0, Elephant Brand); 2 lbs. Wacco Sulfasoil (42% iron, 
20% sulfur, 3% manganese, 1.25% zinc); 2 lbs. Organo Rose Food (4-12-4 with 
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138 Sequestrene, bloodmeal, manures, sulfur, zinc and manganese); 45 grams 
Tru-green (organic iron chelate); 28 grams Sequestrene 138 (Geigy); 45 grams 
Sequestrene 330 (Geigy); 10 oz. and 5 oz. Ethion (8% granular, CR-B-49, Niagara); 
and diazinon at 1 lb. and 1/2 lb. 5% granular, 1/2 and 1/4 oz. 12.5% emulsifi
able concentrate (Spectracide, Geigy) and a mixture of 12.5% diazinon and 1% 
Mitox (Ortho) at 1/2 oz. In addition, there were several combinations of the 
fertilizers with diazinon sprays or granules at the same rates as when used 
alone. 

The fertilizers were shaken on the 100 sq. ft. plots from paper bags. 
The iron chelates were sprayed with a hose proportioner sprayer using 2 gallons 
of water per plot. The insecticide sprays were also applied with a hose pro
portioner using 1 gallon of water per plot. The granular insecticides were 
shaken from a quart jar with holes in the lid. The treatments were applied to 
plots on the University's Overpass Farm on April 4 and on April 5 to plots at 
Cragin School and at Randolph Park. 

The first observations at the University Farm indicated that within one 
week the plots treated with Sequestrene 138 and 330, with and without diazinon, 
showed a distinctly greener appearance. The Organo Rose Food, with Sequestrene 
138, did not appear greener. The greening effect of the iron chelates did not 
last more than a few weeks. 

On May 23 a rating of the mite injury was made at the University Farm. 
The plots with fertilizers or chelates were rated for mite injury and had a 
combined average of 7.4, which indicated severe mite damage. The pl~ts with 
fertilizers and chelates combined with diazinon spray had an average mite in
jury rating of 4.2. No additional information was obtained as all the plots in 
both lawns appeared similar. 

Experimental plots at Randolph Park were located in an area with a low 
level of fertilility and the grass was severelyinfested with mites. Ratings of 
the severity of the mite injury were made, as well as the green appearance of 
the grass. A summary of the effect of spring treatments for the control of the 
bermudagrass mite, as determined by the presence of mite-infested grass and by 
the promotion of greener grass, is sh9wn in Table 2. The ratings are averages 
of readings from two replicates made for mite injury on May 8, 15, 21; June 5 
and 14, and for greenness observations on May 1, 15, 21 and June 5. As observed 
in previous experiments, the insecticide treatments alone, except for the granu
lar diazinon, did not give good mite control, but in combination with fertili
zers, the extent of the mite damage was less. One of the best single treatments 
was Urea-Sulfur, which had fewer mites when used alone and in combinations with 
diazinon spray. It also appeared to "green up" the grass the best. 

Another summary of these data is given in Table 3, in which the averages 
of ratings for several similar treatments are grouped. This clearly shows that 
for spring treatment of bermudagrass, the combination of fertilizer and insec
ticide is the best treatment for certain conditions of mite infestation and 
low soil fertility. 
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Table 2. The effect of spring treatments on the bermudagrass eriophyid mite. 
Randolph Park, Tucson, Arizona. 
Treated April 5, 1962. See text for dates observations were made. 

L\mount per Average rating of Average rating 
Materials 100 sq.ft. mite damage of greenness 

L\rur:onium nitrate 33.5% N 516 gms. 8.4 4.7 ... 
Urea-Sulfur 40% N, 10% S 430 gms. 6.6 6.3 

Urea Form (Uramite) 38% N 452 gms. 7.2 2.9 

L\ffimonium sulfate 21% N 1 lb. 8.0 5.0 

Wacco Sulfasoil 2 lbs. 6.0 1.5 

Organo Rose Food 2 lbs. 8.4 3.5 

Sequestrene Fe330 45 gms. 7.2 1.5 

Diazinon 5% granular 1/2 lb. 2.4 1.8 

Diazinon 12.5% 1/2 oz. 7.0 2.0 

Diazinon 12.5% 1/4 oz. 5.8 1.5 

Diazinon 12.5% + 1% Mitox 1/2 oz. 6.4 1.5 

Ethion 8% granular 10 oz. 7.0 1.5 

Ethion 8% granular 5 oz. 6.4 1.5 

An:monium nitrate+ diazinon 516 gms. + 1/2 oz. 4.0 7.4 

Urea-Sulfur+ diazinon 430 gms. + 1/2 oz. 3.0 7.0 

Urea Form+ diazinon 452 gms. + 1/2 oz. 6.0 4.0 

An:monium sulfate+ diazinon 1 lb.+ 1/2 oz. 5.6 5.6 

Untreated 7.5 1.6 
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Table 3. The effect of spring treatments on the bermudagrass eriophyid mite. 
A grouping of treatments presented in Table 2. 
Randolph Park, Tucson, Arizona. Treated April 5, 1962. 
See text for dates observations were made. 

Average 
No. Treatment Mite 

Combination Averages Rating 

Diazinon sprays with fertilizers 4 4.9 

Diazinon sprays and granular 4 5.4 

Ethion treatments 2 6.7 

Fertilizers alone 4 7.5 

Untreated 3 7.5 

Average 
Greenness 

Rating 

6.0 

1.7 

1.5 

4.7y 

1.6 

B. Insecticide, Fertilizer and Fungicide alone and in combinations. 

A factorial experiment was designed to evaluate the effect of a~monium 
nitrate, diazinon granules and Captan fungicide on mite infestation and re
growth of the grass. The experiment was located in Randolph Park where the 
lawn was in need of nitrogen, had a rather severe infestation of mites, and 
had symptoms of disease. The materials and rates per 100 sq. ft. consisted 
of 258 grams of aremonium nitrate (33.5% N, Breya), 1/2 pound of 5% diazinon 
granules and/or a spray of 2 tablespoons of Ortho Lawn Spray (60% Captan, 5.3% 
cadmium carbonate, 3% BHC and 1.95% iron) in approximately 1/2 gallon of water 
applied with a Hudson 2-gallon tank-type sprayer with a 6508 Tee-jet nozzle. 
The plots were 10 x 10 ft. and each treatment was replicated four times. The 
materials were applied on May 17, 1962. 

Ratings of mite injury and greenness of the grass were made on June 14. 
There was ·considerable variation in the ratings within treatments but there 
are some trends that are worth reporting. The treatment including all three 
materials gave the best mite control and appearance of the grass. The treat
ments including diazinon averaged better mite control than the other materials 
and, as might be expected, the ammonium nitrate treatments gave the best grass 
color. The data are shown in Table 4. 

--, 
I 
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Table 4. The effect of spring treatments on the bermudagrass eriophid nite. 
Randolph Park, Tucson, Arizona. Treated May 17, 1962. 

Materials 

Diazinon + arr.monium nitrate+ Captan 

Diazinon 

Diazinon + Captan 

Diazinon + arr.monium nitrate 

Untreated 

Captan 

Captan + ~mmonium nitrate 

An:monium nitrate 

Average rating 
of mite damage 

1.0 

2.0 

2.5 

3.0 

4.0 

5.5 

7.5 

8.0 

Averages for groups of materials 

All these materials in treatment 

Diazinon treatments 

Captan treatments 

Arr.monium nitrate treatments 

Untreated 

1.0 

2.5 

5.4 

6.2 

4.0 

C. Comparison of Granular Insecticide Treatments. 

Average rating 
of greenness 

8.5 

3.0 

2.5 

9.0 

4.0 

1.5 

8.0 

6.5 

8.5 

4.8 

4.0 

7.8 

3.0 

The effect of various granular formulations on mite 1nJury was evaluated 
in an experiment also at Randolph Park. The materials and rates per 100 sq. ft. 
consisted of 5, 10, and 15 ounces of 8% Ethion (Niagara, CR-B-49; 2-6-62), 1/2 
and 1 pound of 5% Zectran (Dow, Formulation M2049), and 1/8, 1/4, 1/2 and 1 
pound of 5% diazinon granules (Geigy), 1/4 pound of 10% diazinon granules 
(Geigy), and a single spray treatment of 1/2 ounce of diazinon emulsifiable con
centrate (12.5% diazinon, Spectracide) in a Hudson 2-gallon tank-type sprayer 
with a 6508 Tee-jet nozzle. The plots were 10 x 10 feet and each treatment was 
replicated four times. The materials were applied on May 17, 1962. 

Ratings of the mite injury were made on June 14. There was considerable 
variation of the ratings within the treatments but some general trends are of 
interest and surr.marized in Table 5. 
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Table 5. Comparison of granular insecticides for bermudagrass eriophyid mite 
control. Randolph Park, Tucson, Arizona. Treated May 17, 1962. 

Amount per Rating of mite 
Material 100 sq. ft. injury on June 14 

Diazinon 5% granular 1 lb. 1.0 

Diazinon 5% granular 1/2 lb. 1.5 

Diazinon 10% granular 1/4 lb. 2.0 

Diazinon 5% granul.;1r 1/4 lb. 3.0 

Diazinon 5% granular 1/8 lb. 6.0 

Ethion 8% granular 15 oz. 3.75 

Ethion 8% granular 10 oz. 4.5 

Ethion 8% granular 5 oz. 5.5 

Zectrnn 5% granular 1 lb. 5.5 

Zectran 5% granular 1/2 lb. 5.0, 

Dinzinon 12.5% EC 1/2 oz. 5.0 

Untreated 4.5 
7.5 

Effect of surr.mer insecticide treatments 

Two experiments were set up in August to compare the effectiveness of a 
number of insecticides for bermudagrass eriophyid mite control. There were no 
useful results obtained from either of these experiments although field ratings 
were made and grass snmples taken and processed for mite counting. 

One explanation of the irregular variations in the mite populations was 
that the plots were flood irrigated. It is very possible that flood irrigation 
affects the populations, as heavy summer rains have in past years. There is 
also the probability that there are predatory mites affecting the bermudagrass 
mite populations, as discussed by Butler (1961). 

Due to the lnck of new information, the conclusions indicated by the 1961 
report still stand. The recorunended bermudagrass eriophyid mite control treat
ment in the suffimer is oneounceof 12.5% diazinon in one gallon of water per 
200 square feet. Dusting sulfur may also be used. Promising materials include 
Eradex, Ethion, Phostex, Thiodan and Zectran. Formulations of Tedion, malathion 
nnd Dibrom appear to be relatively ineffective. 

-, 

-, 

-, 

-, 
I 
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VARIATIONS IN RESPONSE OF BERMUDAGRASS STRAINS TO BERMUDAGRASS ERIOPHYID MITE 
INFESTATIONS 

G.D. Butler, Jr. 
Department of Entomology 

Bermudagrass strains were observed in 1960 and 1961 to respond very differ
ently to natural infestations of the bermudagrass eriophyid mite, Aceria 
neocvnodonis Keifer. Detailed results of the 1961 observations were reported 
in the 1961 Report on Turfgrass Research (Ariz. Agr. Expt. Sta. Rpt. 203: 15-19). 

The same plots at the University's Casa Grande Overpass Farm were used in 
1962, except that only two replicates were used. Ratings of mite injury to 
plants were made on May 8, 22, 31, June 7, 14 and August 2. Plots were rated 
from 1- least to 9-most mite damage. 

In general, the mite infestation was not as severe in 1962 as 1961. Eight 
strains were not rated in 1962 because of loss of stand. In several cases, the 
reduction in stand was probably primarily due to severe mite infestations. Mite 
d~mage was most severe in 1962 at the time of the May 22 observations. A summary 
of the average ratings of mite injury to various bermudagrass strains made in 
May and June is given in Table 1. The numbers in parenthesis are the 1961 average 
ratings. 

Table 1. A suit1llary of the ratings of bermudagrass eriophyid mite injury to 
various bermudagrass strains grown in field plots. 
Tucson, Arizona. May and June 1962. * · 

Rating of 1 

B12 P.I. 210 979 (1) Bll4 Kl-51 (Kan.) (2) Bl46 3Com.sel.(i3) 
B15 P.I. 213 383 (1) B116 Everglades (2) B147 Tiffine 
B16aP.I. 213 385 (1) B118 K9 (Kan.) (1) B148 Tiflawn 
B16bP.I. 213 385 ( 1) B119 Florida 8 (1) Bl53 Mex. sel. 
Bl8 P.I. 213 388 (1) Bl20 K24-54 (Kan.) (2) Bl54 Mex. sel. 
Bl9 P.I. 213 389 (1) Bl23 Q-2 (Kan.) (1) Bl63 PI 225 595 
B33 P.I. 224 140 (1) Bl24 Texturf 10 (1) Bl64 PI 213 385 
B34 P.I. 224 141 (1) Bl26 Gene Tift (1) Bl65 PI 224 694 
B38 P.I. 224 145 (1) Bl27 M6 (Kan.) ( 1) Bl67 K2-51 (Kan.) 
B39 P. I. 224 146 (1) Bl29 Common (W) (1) Bl68 f• incompletus 
B42 P. I. 224 149 (2) Bl30 T-8 (Kan.) (1) Bl69 African Int. 
B44 P.I. 224 151 (1) Bl31 Tifway (1) Bl70 Mt. Rainier 
B52 P.I. 224 694 (1) Bl32 Common sel.(J)(2) Bl 73 P-16 (Kan.) 
B61 P.I. 225 809 (1) Bl33 Common sel. (1) Bl75 S-16 (Kan.) 
B71 P.I. 258 846 ( 1) Bl34 Common sel.(4)(1) Bl 76 F-7 (Kan.) 
Bl02 Tifgreen (2) B136 Royal Cape (1) Bl 77 C- 7 (Kan.) 
Bl04 f. magennisii(2) Bl37 T 4 (Kan.) (1) Bl78 R-8 (Kan.) 
B105 Dooley 1 (1) Bl39 H-8 (Kan.) (1) Bl79 E-5 (Kan.) 
B107 Tex 22 (1) Bl40 J-5 (Kan.) (1) B180 B-1 (Kan.) 
B110 Texturf lF (2) Bl41 N-5 (Kan.) ( 1) Bl81 E-1 (Kan.) 
Blll f. bradleyi (1) Bl42 T. Common(T) (1) B263 M.S.U. (Mich.) 
B112 Ugandagrass (1) B143 Snyder (1) B285 Greenfield 
B113 Ohio (1) Bl45 2Com.sel.(i2) (1) 

(1) 
(2) 
(2) 
(2) 
(1) 
(1) 
(2) 
(2) 
( 1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
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Table 1. (cont.) Rating of 2 

B22 P.I. 213 391(1) Bl28 G-11 (Kan.) (2) Giant seed Gl (2) 
B115 Q 17 (Kan.) (1) Bl59 Mex. sel. (3) 

Rn.ting of 3 

B 32 P.I. 214 139 (1) Bl44 Com. sel. (i1)(4) Common seed C2 (5) 
Bl03 U-3 (1) Bl52 Mex. sel. (4) 
Bl21 Florida 50 (4) Bl74 0-8 (Kan.) (1) 

Rating of 4 

B 138 Brunswick (5) Bl62 P. I. 224 131 (3) Common seed Cl (4) 

Rating of 6 

B122 0rn:ond (4) Bl56 Mex. sel. (6) 

Rating of 8 

Bl08 Tex. 8 (5) Bl35 T-11 (5) 

Not Rated - Poor Stand 

B23 213 457 (7) B56 P.I. 225 126 (1) Seed from U- 3 (5) 
- . 

P.I. 
B36 P.I. 224 143 (2) Bl0l K23-54 (Kan.) (6) Common seed C3 (6) 
B49 P.I. 224 691 (4) B265 Los Mochis (5) 

* Number in parenthesis is average 1961 mite injury rating. 

--, 

--, 

-, 
I 
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FERTILIZATION OF TWO VARIETIES CF BERMUDAGRASS 

J. L. Stroehlein 
Department of Agricultural Chemistry and Soils 

An experiment on nitrogen fertilization of Con:mon and Tifgreen berffiudn

grass, which wns established in September of 1960, was continued throughout 

1962. The main purpose of the experiment was to compare the effectiveness of 

various carriers of nitrogen for the two varieties. The plot was located on 

a Gila fine sandy loam soil on the Casa Grande Overpass Farm, field L. border 

14. 

Effect of previous year's fertilizer program.£.!} soil nitrate 

Soil samples were taken before fertilization on March 16 at depths of two 

and twelve inches. The purpose was to determine nitrate content of the soil 

as affected by the previous year's treatments and depth of sampling (Table 1). 

There was a highly significant difference in nitrate content resulting 

from the previous year's treatments. Uren-sulfur, urea, ammonium sulfate and 

crr.monium nitrate gave the highest nitrate values for both scmpling depths 

although the twelve-inch scrrple was consistently lower in nitrate than the two

inch scrrples. Since this was true for all treatments as well as the check, 
most of this difference in nitrate content at the different depths was appar
ently due to the higher organic matter content of the surface soil. The data 

shows that fertilization can provide some available nitrogen over a relatively 

long period, even in a fairly coarse-textured soil. 

Experimental procedure, 1962 

Treatments and rates of fertilization in 1962 were generally the same as 

in the previous year with some exceptions. One new fertilizer, Aqua Humus, wns 

substituted for urea-formaldehyde. Other materials includedcn:monium nitrate 

end cmmonium sulfate, both corrmon inorganic fertilizers which leave an ccid 
reaction in soils. Also used was calcium nitrate which leaves a basic soil 

reaction. Nitrate nitrogen is recognized as being readily available to plants 

and subject to leaching losses. Arr.rronium nitrogen is not subject to leaching 

although crr.rronium is rapidly converted to nitrate in warm soils. Uren, another 

fertilizer used in the experiment, generally is converted to nn:monium and then 

to nitrate in soils nnd thus tends to provide available nitrogen over a longer 

period of time than the three inorganic fertilizers mentioned previously. Both 

&rr.monium and urea nitrogen can be taken up by plants to some extent but nitrate 

is considered to be the form of nitrogen of highest availability. Another fer

tilizer used was urea-sulfur, n corr.mercial mixture containing 40 percent urea 

nitrogen end 10 percent elemental sulfur. Aqua Huffius, nn organic type ferti

lizer used, contains 12 percent total soluble nitrogen (5 percent crr.monical, 

6 percent urea, and 1 percent humic nitrogen), 9 percent available P2o5 , and 
6 percent available K20. Milorgcnite is an organic fertilizer corr.posed of 

activated sewage sludge, therefore, the release of available nitrogen depends 

on the microbiological activity in the soil 
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During the sun:mer of 1961 the plots were to be fertilized eight times, 
giving a total npplication of 1.5 pounds of nitrogen per 100 square feet. 
This means that approximately 0.19 pounds of nitrogen per 100 square feet was 
applied each time. During 1962, the rate of application was the same; however, 
the plots were fertilized only when it was apparent that nitrogen was needed, 
instead of the regular schedule of the previous year. This would provide a 
picture of nitrogen requirements as seen, in many instances, by the home owner 
and others concerned with turf fertilization. This resulted in a lower total 
application of nitrogen for the year since the plots were fertilized only four 
times during the season, namely March 16, June 20, August 9, and October 12. 
With this schedule most plots could have used more nitrogen than was applied. 
Also an application of 0-45-0 at a rate of 1,000 pounds per acre was made on 
August 9 to all plots to insure a sufficient supply of available phosphorus. 

Results of 1962 fertilizer progrnm 

A capacitance meterl was used by Turner (see Report on Turfgrass Research 
203, 1961) to measure density of Common bermudagrass at Randolph Park. He found 
a good correlation between clipping weights and capacitance readings. Capaci
tance meter reading, clipping weights, and visual observations were used to 
determine turf quality in 1962 (Table 2). 

There was a highly significant difference in clipping weights as a result 
of the various fertilizer treatments. Up to the end of July the urea-sulfur 
treatment was the best, especially for the Tifgreen variety, as shown by all 
three measurements. The other fertilizers, with the exception of Milorganite, 
provided good response but great differences were not found. Calcium nitrate 
did appear to be the least beneficial of the remaining fertilizers, probably 
because it is more subject to leaching losses than the others. Milorganite did 
not provide good early season growth and clipping weights were not significantly 
greater than the check, although both capacitance determinations and visual 
observations showed better growth than the check. 

After the second week in July the urea-sulfur plots were no longer out
standing and the Milorganite plots looked better than those with other ferti
lizers. The check plots did not produce much growth throughout the season and 
the color was light green to yellow as expected with a severe nitrogen defi
ciency. 

There was a consistent difference between turf density (capacitance read
ing) of the check as compared with the fertilized plots for both varieties. 
Differences in density with the various treatments agreed fairly well with 
clipping weights and visual observations, indicating this to be a good measure 
of turf quality. The capacitance meter, therefore, appears to be a very useful 
tool for rapidly measuring turf density without cutting or otherwise disturbing 
the grass. 

1see Joel E. Fletcher and Max E. Robinson. A Capacitance Meter for Estimating 
Forage Weight. Jour. Range Mangt. 9:96-97. 1956. 

--

-, 

7 
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Soil samples (2 inches) were taken from all plots on August 2 and October 
31 for nitrate and soil pH determinations (Table 3). During the first week of 
August the grass was growing slowly, apparently because of a lack of available 
nitrogen. Soil SCQples were taken to show if there was any difference in ni
trate content as a rc~ult of previous fertilizations and to show the overall 
nitrate levels. Although the grass was growing slowly at this time, the fer
tilized plots were considerably greener than the check. 

There was a statistically significant difference in nitrate content of 
both sets of soil samples as a result of the previous fertilizer treatments. 
The treatments which resulted in the highest nitrate concentrations were urea
sulfur, Aqua Hurr.us, an:monium nitrate, urea, and crr.monium sulfate. Nitrate 
values from the calcium nitrate and Milorganite plots were not significantly 
greater than those of the check. 

Soil pH was determined to show if enough of the different fertilizers had 
been applied to alter the soil reaction. Any acidification of an alkaline soil 
could be of value in preventing mid-surr.mer chlorosis which often appears on 
certain grass varieties. Soil pH values did not change, however, as a result 
of the small err.cunt of fertilizer applied. Average pH values were approximately 
7.7. 

Surr.marv 

Soil sarr.ples taken in the spring before fertilization showed that plots 
that had been fertilized the previous summer were higher in nitrates than the 
check plots. Several nitrogen fertilizers were used on Corr.man and Tifgreen 
bermudagrass in 1962. It was found that urea-sulfur gave the best results on 
both varieties for the first half of the season while Milorganite gave very 
good results later in the year. However, arr.n:onium nitrate, arr.monium sulfate, 
and urea gave good results throughout the season. Calcium nitrate gave the 
shortest lasting response of the fertilizers used. The capacitance meter gave 
a good indication of differences in turf quality for both varieties of berrr.uda
grass. 
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Ti\BLE I 

Effect of depth of scmpling and previous treatment on nitrnte content 
of soil under Corr.rr.on berrr.udagrass, snmpled March 16, 1962.1 

ppm N0
3 

Treatment 2 inch depth 

Check 20.8 

i\rr.n:onium Nitrate 33.0* 

i\rr.n:onium Sulfate 38.3* 

Cnlcium Nitrnte 29.0 

Uren 41. 8-1: 

Uren-Sulfur 54.3* 

Uren-Forrr.nldehyde 26.5 

Milorgnnite 32.8* 

LSDOS 11.3 

*Significnnt over the check nt the 5 percent level 
11\vernge of four replicates 

Ti\BLE II 

12 inch depth 

14.0 

27.0* 

26. 8~"' 

18.8 

26.8* 

35.5* 

23.3 

19.3 

7.8 

Clipping weights, capacitance (density) recdings, and visual observations 
of Corr.mon and Tifgreen berrr.udagrass. 

Corr.mon Tifgreen 

Clipping Cnpacitn2ce Visual Clipping Capncitnnce Visual 
Trentrr.ent Weights! Rendings Rnnk3 Weightsl Rendings2 Rnnk3 

Check 130.8 52.7 4.00 12.8 50.2 3.8 

i\rr.r.:onium Nitrnte 250. 5-1, 64.3 6.0 46. 3~\- 57.2 5.0 

i\rr.r.:onium Sulfate 254.2* 64.0 6.5 40.8* 60.5 5.0 

Cnlcium Nitrnte 221. 5~•: 60.4 5.5 46.3* 57.9 5.3 

Uren 300.0* 64.1 6.8 56.0* 57.9 5.5 

Uren-Sulfur 291.0-i( 68.6 7.8 85.3* 67.4 7.0 

i\qua Hurr.us 324.5* 68.2 7.0 52. 3-1: 55.4 6.3 

Milorgnnite 187.0 56.1 6.5 25.8 54.0 4.3 

LSD
05 

58.9 28.0 

*Significant over the check ct the 5 percent level 
1Grc~s dry weight from 18 square feet, cut on July 3, average of four replicntes. 
2Avernge of four replicntes, two determinations per plot, June 25 

3Rnnked 1 to 9, poorest to best, on June 25. 

--, 

1 
I 

1 

1 
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TABLE III 

Soil nitrate concentration nnd pH ns affected by previous 
treatment with two varieties of bern:udngrnss. 

Corr.man Tifgreen 

ppm N03 Soil2 ppm N03 Soil2 

Treatment Aug. 2 Oct. 31 pH Aug. 2 Oct. 31 pH 

Check 15.6 31.9 7.7 13.2 31.9 7.7 

A~monium Nitrate 24.9* 60.2* 7.7 24.2* 31.9 7.7 

An:n:onium Sulfate 26.0* 50.0 7.7 16.2 42.5 7.6 

Calcium Nitrate 20.6 39.4 7.7 16.7 36.3 7.7 

Uren 25.6* 53.S* 7.7 16.1 44.7 7.7 

Uren- Sulfur 24.8* 52.7* 7.7 22.5* 53. 5* - 7.7 

Aqua Humus 29.4* 42.9 7.6 28.9* 56.6* 7.6 

Milorganite 20.0 49.1 7.6 16.9 38.9 7.7 

LSD05 8.8 19.9 6.9 15.8 

*Significant over the check at the 5 percent level 

1 Average of four replicates 

2soil pH determined on n snturnted pnste. 



-17-

EVALUATION OF BERMUDAGRASS VARIETIES AND STRAINS 

A. A. Bnltensperger 
Department of Agronomy 

The bermudngrnss vnriety and strnin experiment reported in Turfgrass 
Research Report 2031 hns been continued through 1962. Many of the 96 strains, 
evnluated over three yenrs, are being used in the berrr.udngrnss breeding pro
gram. Several of the varieties included in the test are being used in the 
state of Arizona for turfgrass. 

A brief surr.mary of the performance of several varieties managed as 
general purpose turfgrass is as follows: 

1. Seeded varieties Corrmon was generally equal or superior to the 
other seeded varieties tested. Corrrr.on is established easily, recovers from ad
verse conditions and abuse rapidly and generally has few disease problems. On 
the negative side Corrrr.on is very susceptible to bermudagrass mite and may easily 
develop poor color. 

2. Sprigged varieties -- Tifgreen, Tifway, B181, B142, Ormond and Bl45 
were high in general performance. All had good color and provided satisfactory 
turfgrass in the Tucson area. Limitations of Tifgreen and Tifway are that they 
are subject to thatch forrr.otion and Tifgrcen is susceptible to ' sun:mer blight. 
Ormond is susceptible to bermudagrass mites. 

For detailed performance data on berrr.udagrass varieties sec Turfgrass 
Research Report 203.1 

1Baltensperger, A. A. Evaluation of Berrrudagrass Varieties nnd Strains. 
Agric. Exp. Sta. Turfgrass Research Report 203. University of Arizona, 
Tucson, Arizona. 1961. 
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REDUCE DOR¥..i\NCY CF BERKUDAGR.i\SS BY SOIL HEATING 

A. A. Bnltenspcrger 
Depnrtment of Agronomy 

Synopsis 

It is possible to keep bermudngrnss green nnd growing during the winter 
nt Tucson, Arizonn, when nrtificinl soil henting is used. In this experiment 
there wns little or no observnble d~mnge noted in spring and surr.mer growth 
from bermudagrnss plots which were not nllowed to go dormant. 

Practical use of soil heating for keeping bermudagrass green during the 
winter may be possible; however, further experimenting should be done to 
nscertnin the minimum ~rr.ount of equipment nnd hent necessnry under field con
ditions. It is expected that pipes cnrrying wnrm wnter may be equally effec
tive in preventing winter dormnncy of bcrmudngrnss. 

Figure 1. Rented plots remained green during cold periods. 
Picture tnkcn 28 December 1961. 
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In conjunction with bern:udagrass breeding for reduced dormancy, there 
has been interest in the effect twelve months of greenness would have on ber
mudagrass turf. 

The principal objective of the experiment was to determine the effect of 
a lack of winter dormancy on spring and summer growth and quality of bermuda
grass grown under turfgrass conditions. 

Two vnrieties, Con:mon and Tifgreen, were used. Plot size was six feet 
by ten feet. Common was clipped nt one inch once a week nnd Tifgreen wns 
clipped at 3/4 inch once n week. Heat was applied through electric resistance 
cables placed in the soil at a three inch spncing and at a three inch depth. 
Individual mercury thermostats were used to regulate the heating of the four 
heated plots. Soil heating equipment wns installed about six monthG prior to 
heating which began in November, 1961. A 12 drop temperature recorder wns set 
to record the temperature every 24 minutes at a given location. Temperatures 
were recorded with this instrument at the soil surface nnd nt one inch and 
three inch depths. 

The berrr.udagrass was well-established by late sun:mer in 1961 and received 
general-purpose management prior to heating. The thermo-regulatorsl for the 
heated plots were set to go on when the soil temperature at one inch below the 
soil surface went below 70° F. This minin:um temperature of 70° F. was used in 
order to insure that the bern:udagrass in these plots would not become dormant. 
We believe 70° F. iG somewhat in excess of that required to prevent winter 
dormancy under winter conditions expected at Tucson, Arizona, because the pre
vious winter a trial heating indicated a minimum soil temperature of 65° F. nt 
1 inch below the soil surface was sufficient. 

Average surface temperatures, days of frost and air tcn:peratures are 
shown in Tnble 1. Surface temperatures were taken on the heated and unheated 
plots using the multiple drop temperature recorder. These temperatures repre
sent the mean of four recordings per day (1:00 AM, 7:00 AM, 1:00 PM, nnd 
7:00 PM) averaged for each month. Air temperatures are from official record
ings taken near the experimentnl area. Hented plots averaged from 11° F. (Nov.) 
to 24° F. (Jan.) warmer than the unheated plots. March was a cooler month than 
normal for this station nnd averaged about 4° lower than the long time average. 
Dnta not presented which is in:portnnt to winter dormancy of bermudngrnss nre 
temperatures freezing or below. Dates of temperatures 32° F. or below were as 
follows: 

21 Nov. 28° 11 Jan. 26° 

22 & 29 Dec. 32° 12 Jan. low 21° 

4 Jnn. 32° 15 Jan. low 28° 

10 Jan. 29° 28 Feb. 27° 

1 
The author ncknowledges the assistance of Mr. R. c. Jones nnd Dr. D. M. 

Anderson of the Agricultural Chemistry and Soils Depnrtn:ent for technical 
assistnnce on thermo-regulator nnd electrical equipment installation. 
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Tnble 1. Menn monthly soil surfnce te~perntures, number of dnys of frost, 
nnd menn minimum nnd mnximum nir temperntures nt Plnnt Mnterinls 
Center, Tucson, Arizona. 1961 - 1962. 

TEMPERi\TU~ES 

Nov. Dec. Jnn. . Feb. March April 

Soil Surface 

Rented 63 66 70 74 71 

Unhented 52 49 46 53 51 

Difference 11 17 24- 21 20 0 

Davs of Frost 11 11 8 2 4 0 

Min Mnx Min Mnx Min Mnx Min Mnx Min Mnx Min Mnx 

Air 41 69 39 63 38 63 44 70 41 69 54 92 

Rented nnd unhented plot temperntures nt vnrious depths in the soil nre 
presented in Tnble 2. These figures nlso represent the menn tempernture re
corded nt six-hour intervnls (1:00 AM, 7:00 AM, 1:00 PM, nnd 7:00 PM) nvernged 
for ench month. The hented plot soil temperntures during December nnd Jnnunry 
were ns wnrm or wnrmer nt six nnd twelve inches ns in the irunedinte nren of the 
henting cnble. Frost wns slight or nbsent on the hented plots. 

The clipped weights presented in Tcble 3 indicnte the lnrge growth differ
ences between hented nnd unhented plots. These figure~ nre nvernges of weekly 
clippings expressed in grcms of oven dry mnterial per ten squnre feet. Color 
retention in the heated plots was sntisfnctory for nll but nbout two weeks 
during enrly Jnnunry. 

Color retention scores nre presented in Tnble 4. Greenness wns scored from 
1 - lenst to 9 - ~ost. If the hented plot vnlues are compnred with the unhented 
plot values, the lnrge differences for the four months -- December, Jnnunry, 
Februnry, nnd March -- is noted. The identicnl avercges scores for the two 
varieties nre interesting, especially on the unhented plots. Tifgreen hns been 
reported to maintnin slightly longer winter greenness thnn Common. The pnrti
culnr winter at Tucson mny have been n fcctor. Renvy frosts in lnte November 
nnd n cool March mny hnve resulted in less vnrietnl vnrintion being expressed. 
In lnte Mnrch the unheated plots begnn top growth nnd hnd similnr color rntings 
to the hented plots during April. 
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Tnble 2. Menn monthly soil temperntures nt 1, 3, 6 nnd 12 inches below the 
soil surfnce on hented nnd unhented plots nt Tucson, Arizonn. 
1961 - 1962. 

SOIL TEMPERATURES 
Nov. Dec. Jnn. Feb. Mnr. Ave. 

Unhented 

Below soil surfnce 

1 inch 53 50 46 53 51 51 

3 inches 54 51 46 54 52 51 

6 inches 50 50 

12 inches 52 52 

Rented 

Below soil surfnce 

1 inch 67 68 72 74 68 68 

3 inches 70 72 74 76 73 73 

6 inches 72 76 

12 inches 75 78 

Tnble 3. Menn weekly clippings rerr.oved from hented nnd unhented plots of 
Corrmon nnd Tifgreen berrrudngrnss nnd expressed ns grcms of oven 
dry mnterinl per hnrvested nren at Tucson, Arizonn. 1961 - 1962. 

CLIPPING WEIGHTS 
Feb. Mnr. Apr. Mny June 

Rented 

C.orrmon 333 180 758 770 568 

Tifgreen 360 185 553 428 328 

Unhented 

Corr.man 24 3 294 379 782 

Tifgreen 33 21 312 262 371 

--, 
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Table 4. Mean color scores of heated and unheated plots of Comn:on end Tif
green berrr.udagrass scored as 1 - least to 9 - rr.ost greenness, at 
Tucson, Arizona. 1961 - 1962. 

COLOR RETENTION OF BERMUDAGRASS 
Nov. Dec. Jan. Feb. Mar. Apr. 

Rented 

Corr.rr.on 9 7 4 8 8 9 

Tifgreen 9 7 4 8 8 9 

Unheated 

Corr.rr.on 6 2 1 3 3 8 

Tifgreen 6 2 1 3 3 8 

The loss of color during the first part of January was rr.ostly caused by 
disease. It was identified as being in the Fusarium group. The disease was 
controlled by close clipping to 1/2 inch of all plots for the last two weeks 
of January. The foliage of the heated plots was quite wet throughout the 
heating period and this perhaps was a factor as far as diseases were concerned. 
Perhaps lower clipping height would be desirable to help control winter 
disease. No disease was noted on the heated or unheated plots after the first 
of February with the exception of one small area in one of the heated Tifgreen 
plots which was slightly damaged by Helminthosporum early in July. This damage 
could not be definitely attributed to any detrimental effect from a lack of 
winter dormancy. 

It appears that at least two factors contribute to winter dormancy in the 
Tucson areas. One - frost, and two - low temperature even without frost where 
chlorophyll synthesis may be slower than chlorophyll destruction by intense 
light.2 

Further experimenting is suggested before this type of soil heating should 
be used in a practical way in keeping berrr.udagrass green in the winter. Such 
factors as rr.axirr.um effective spacing and depth of resistance cables should be 
explored. The minirr.um heating necessary for both frost protection and growth 
were not established in this experiment. 

Practical soil heating conceivably could be accorr.plished by pumping warm 
water through the pipe placed at intervals below the soil surface. This pro
cedure may be rr.ost feasible around heated swirr.ming pool areas. 

2Youngner, V. B. Climate and Growth of Turfgrasses. California Turfgrass 
Culture. Vol. 10, No. 3,pp. 23-24. 1960. 
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WEED CONTROL RESEARCH IN BERMUDAGRASS TURF 

K. C. Hnmilton 
Department of Agronomy 

Work during the past year included evaluation of several herbicides for 
control of smooth crnbgrnss (Digitarin ischnerr.um) nnd prostrnte spurge 
(Euphorbia spp.) and evaluation of field npplicntions of 2-(2,4,5-trichloro
phenoxy) propionic ncid (silvex) for the control of chnffweed (Alternnnthern 
repens). 

Preemergence applications of herbicides for crabgrnss control 

Six herbicides were npplied to dormant corrmon bermudagrnss at the El Rio 
Country Club, Tucson, Arizona. Calcium arsenate nt 365 pounds per ncre, 2, 6-
dichlorobenzonitrile (dichlorobenil) nt two pounds per acre, 3-(3,4-
dichlorophenyl)-l,l-dimethyluren (diuron) nt 1.6 pounds per acre, Q-(2,4-
dichlorophenyl)-Q-methyl isopropylphosphorcmidothionte (DMPA) liquid and 
grnnular at 15 pounds per acre, ' 11Bandane11 liquid and granular at 32 pounds per 
acre, nnd 2,3,5,6-tetrachloroterephthalic acid (DCPA) wettable powder nnd 
grnnules at ten pounds per acre were applied on April 12, 1962. The nren wns 
irrigated soon after treatment. Plots were 20 by 30 feet and treatments were 
replicated eight times. Surface soil of the test contained 37Yo sand, 39% silt, 
and 24% clay. 

Each month during the suruner the effects of herbicides on crabgrass and 
bermudagrass were evaluated. The datn on crnbgrnss control and bermudagrass 
cover and nppenrnnce nre surr.mnrized in Tnble 1. 

Table 1. Crabgrass infestations and bermudagrass cover and appearance nfter 
preemergencc npplications of herbicides. 

Bermudngrnss 
Crnbgrass infestation Estitr.ated Turf appearance 
Estimated percent of percent of 10 = excellent 

Treatment ground covered ground covered 0 = very poor 
Herbicide lb/A 6/12 7/16 8/13 9/14 6/12 8/13 6/12 7/16 

Calcium arsennte 365 1 5 3 2 96 97 8.5 9.0 
Dichlorobenil 2 6 24 28 41 80 72 6.2 7.6 
Diuron 1.6 0 3 6 6 84 94 4.8 8.8 
DMPA, liquid 15 0 6 6 5 95 94 8.0 8.9 
DMPA, grnnulnr 15 1 0 0 0 96 100 8.0 9.2 
Bnndnne, liquid 32 4 10 13 16 86 87 6.8 9.0 
Bnndnne, grnnular 32 1 2 2 4 96 98 8.5 9.0 
DCPA, grnnule A* 10 1 1 3 4 96 97 9.0 9.4 
DCPA, granule B* 10 0 0 0 1 97 100 8.2 9.6 
DCPA, wettable powderlO 0 0 0 0 92 100 7.0 9.6 
Check 2 untreated 8 33 35 35 81 65 7.1 7.5 
* granule Awns "Lnwngunrd11

, grnnule B 11Bnlcite11
• wns 
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The formulations of DCPA (trade ncme "Dacthal") and the granular DMPA 
(trade name "Zytron") gave the best crabgrass control. Herbicide forn:ula
tions containing nitrogen fertilizer had the best turf appearance early in 
the season. Herbicides containing DCPA had the best appearance at midseason. 

Dichlorobenil and the liquid forn:ulation of bandane did not give satis
factory control of crabgrass. Diuron caused the most severe injury to ber
mudagrass observed in eight years of testing. 

Foliage applications of herbicides for spurge control 

Herbicides were applied to the foliage when spurge stems were two to four 
inches long. 2,4-dichlorophenoxyacetic acid (2,4-D) at one and two pounds per 
acre, 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) at one pound per acre, silvex 
at one pound per acre, B-(2,4-dichlorophenyl) methacrylamide (DCPA) at three 
and six pounds per acre; DCVA at three pounds per acre end disodium rr.onomethyl
arsonate (DPA) at one pound per acre, 2,3,6-trichlorobenzoic acid (2,3,6-TBA) 
at two pounds per acre, 2-n:ethyl-3,6-dichlorobenzoic acid "Banvel-D" at two 
pounds per acre and 5-bromo-3-isopropyl-6-methyl uracil (isocil) at three 
pounds per acre were applied on June 22, 1962. 

Effects of herbicides on spurge and crabgrass were evaluated periodically. 
The data on spurge control and bern-.udagrass injury are surr.marized in Table 2. 

The best selective spurge control was achieved with 2,4,5-T and ,silvex. 
Spurge plants become red after treatment with 2,4,5-T, silvex, and DCYA plus 
DP.A. 

Isocil and Banvel-D controlled spurge but injured bermudagrass. Bermuda
grass treated with isocil has not recovered three months after treatment. 

Table 2. Spurge control and berrr.udagrass injury after foliage applications 
of herbicides. 

Bern:udagrass injury 
Spurge control 0 = none 

Treatment percent estimated 100 = topgrowth dead 
Herbicide lb/A 6/26 7 /13 8/13 6/26 8/13 

2,4-D, amine 1 20 25 0 0 0 
2, 4-D, amine 2 50 85 45 0 0 
2 ,4, 5-T, cmine 1 60 75 50 10 0 
Sil vex, ester 1 60 85 50 10 0 
DCV.A 3 10 0 0 0 0 
DC:t-fA 6 60 0 0 0 0 
DCY.A and 3 10 50 45 0 0 

DY.A 1 
2, 3, 6-: TBA 2 0 50 25 0 0 
Banvel-D 2 80 75 45 40 20 
Isocil 3 20 100 0 10 100 
Check untreated 0 0 0 0 0 

-, 
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Chnffweed control with silvex 

A scnttered infestntion of chnffweed in bermudngrnss turf nt Tucson wns 
trented with repent npplicntions of en ester of silvex. When runners (stems) 
were six to eight inches long, silvex wns npplied to infested spots nt the 
rnte of one pound per ncre in 160 gnllons of wnter. The sprny solution con
tnined one percent "X-77." Trentment wns repented twice when runners on re
growth were four to eight inches long. 

Topgrowth of chnffweed dies within one to two weeks nfter trentment. 
Regrowth occurred six to eight weeks nfter trentment. Three npplicntions of 
silvex reduced the chnffweed infestntion 60 to 80 percent during n single 
senson. Many of the remnining plants mny not survive the winter. 

All berrrudngrnss foliage contacted by the silvex browned within one week 
but normal regrowth occurred within two to three weeks. 
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OVERSEEDING TRIALS--1961-62 

J. Folkner 
Department of Horticulture 

Following the experiment of 1960-61 with 13 varieties of cool season 
grasses (1) the plots were re-established. Fewer varieties of grass were 
used eliminating from the trials certain varieties of bents, fescues and the 
new bluegrass strains which had proved not at all satisfactory for this pur
pose. 

The grasses used this year were annual rye grass, the most con:monly used 
for overseeding in Arizona as a check, redtop, seaside bent, highland bent and 
two Scotts family brand mixtures--#11 and #13. 

The plots were seeded and topdressed with manure November 29, 1961. The 
normal recon:mendation for seeding rye is October 1-15, a time when the tempera
tures are such that berrr.udagrass has ceased its growth. 

In normal years intensive watering is necessary to germinate and effect 
a satisfactory stand of grass. However, during the fall of 1961 the weather 
was rainy and overcast much of the time and the first watering was necessary 
December 20, about a month after seeding, rain and heavy frost followed at 
intervals thereafter. 

Readings of coverage were started on December 20 and continued at weekly 
intervals thereafter noting coverage, color, weed infestation and the re-growth 
of berrr.udagrass in the plots until the transition was absolutely complete 
August 13. These readings could have been discontinued at an earlier date as 
rr.ost of the cool season grasses had vanished but we were also interested in the 
recovery of the surr.mer turf. 

The spring was quite warm beginning with daytime temperatures in the 70°F. 
range in February, 80°F. in April and ranging gradually up to 100°F. in June 
when the normal transition from the winter to surr.mer turf begins. 

In the desert areas of Arizona the problem of maintaining the cool season 
grasses is not one of temperature alone: it is a combination of terr.perature, 
humidity and various fungus diseases. In the Phoenix-Tucson area a monsoon 
season actually exists. A period of high temperatures, heavy wind and rain 
and high humidity starts the early part of July and continues through August. 
All of these contribute to the rapid developrr.ent and spread of various fungus 
diseases. Even under these adverse conditions Seaside bentgrass is the standard 
turf for putting greens on all the golf courses built since the war, excluding 
rr.unicipal courses. 

Average Number Days Germination--All Varictien: 

Ryegrass--14 Pennlnwn--15 Redtop--16 Highland Bent--14 

Scotts Family Brand #11--18 Scotts Family Brand #13--17 
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Fcmily #11 Analysis 

Che.wings Red Fescue 32.35; Kentucky Bluegrass 23.36% (Washington grown); 
Kentucky Bluegrass 11.20% (Oregon grown); Kentucky Bluegrass 10.34% (Idaho 
grown); Creeping red fescue 20.17%. 

Fcmily #13 Analysis 

Creeping red fescue 41.27%; Kentucky Bluegrass 40.39%; Chewings red fescue 
14.76%. 

(l) Arizona Exp. Station Research Progress Report 203, Turfgrass Research, 
December, 1961. 
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BIOLOGICAL CCNTROL OF PUNCTUREVINE 

G.D. Butler, Jr. 
Department of Entomology 

-30-

Puncturevine weevils become established in Arizona 

Two weevils that eat puncturevine, Tribulus tenestris, were shipped to 
Tucson from Rome, Italy during the surr.rr.er of 1961. Both weevils are found on 
the island of Sicily, in Italy and in sorr.e parts of southern France. The 
United States Department of Agriculture, Biological Control of Weeds Investi
gations conducted extensive host plant preference studies on the weevils in 
Europe for several years and determined that these insects feed only on puncture
vine. The weevils were shipped to the United States and examined in the USDA 
quarantine facilities before release. Authority for the release in Arizona was 
granted by the State Entomologist under the provision of Title 3, Chapter 2 of 
the Arizona Revised Statutes. 

One species of weevil, Microlarinus lvpriformis, develops within the stems 
and sometimes on the crown of the puncturevine. Stems become hollowed out by 
the feeding of the larvae, and the adults eat holes in the stems through which 
they emerge. The other species of weevil, Microlari.nus larevniei, feeds within 
the seeds and hollows them out. Infested seeds have holes from which the adult 
beetles escape from the seed. . 

In the area at Tucson where 200 of each species of weevils were released 
just a year previously, the insects built up in large numbers and almost every 
plant in the iltlJ11ediate area was infested. Many plants had seed wevils feeding 
in as many as 80 percent of the seeds. During the single year, both weevils 
moved from the release site so that they could be found infesting plants from 
one-half to three-quarters of a mile away in several directions. 

The distribution of the weevils within Arizona ......;.______ -- -
Weevil-infested puncturevine plants were collected and bags of plants dis

tributed to over 250 individuals at the Arizona-Sonora Desert ¥.useum on August 
11-12, 1962, for release in various localities in Tucson. Infested plants were 
also given to a number of visitors from other Arizona corr.rr.unities. The Tucson 
Public Schools released large bags of weevil-infested vines at eight schools. 
Bags of vines were sent to seven county agricultural agents for release in their 
counties and to University Branch Stations. 

I 

A technique was developed for collecting adult weevils from the vines with 
a vacuum collection machine. This enabled shiprr.ents of containers of 100 
weevils each to 24 golf courses in Arizona and provided weevils to Arizona State 
Highway Department maintenance crews for release in their sections. 

It is unlikely that the weevils will be available again at the Tucson 
release area, so additional distribution will have to take place from the weevil
infested aieas in each county. For further information, contact vour Countv 
Agricultural Agent. 
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