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GROUND PEARL CONTROL - PROGRESS REPORT FOR 1969 

George P. Wene, Lowell F. True and Paul Sexton 

The ground pearl, Margarodes meridonalis Morr., is still the major turf 
insect problem in Arizona even though its destructiveness is confined to Tifgreen 
plantings in Maricopa County. On May 2 ground pearls were found damaging a small 
area of a common bermudagrass lawn in Tucson. On May 20 two ground pearls were 
found in the bermudagrass test plots located in Tucson. 

Life History Observations 

What is a ground pearl? It is the immature stage of an insect which develops 
to an adult inside a pearl-like shell. This shell is hard and protects the devel
oping insect from predatory insects, diseases and prolonged periods of drought and 
excessive moisture. Because of this pearl-like covering the immature insect is 
able to overwinter when the grass is dormant and not absorbing nutrients. Actually 
very little is known about the life history of this insect. After the ground pearl 
has reached maturity the adult leaves the ground-pearl shell. Only female adults 
have been reported (Morrison, 1927). This adult female is called a crawler, be
cause it has a small head, short legs and no wings. This crawler is slightly 
larger than the ground pearl from which it came out of. This crawler can only 
crawl short distances. Each crawler lays about 100 eggs which shortly hatch into 
nymphs. These nymphs have legs, no wings and are so small that it is impossible to 
see them unless they are placed under a microscope. Shortly after hatching, these 
nymphs crawl a short distance, only inches, and with their mouth parts attach them
selves to bermudagrass roots. Immediately after attachment, the nymph loses its 
legs and develops a pearl-like covering. During this change the mouth parts de
velop into a tube for the purpose of sucking plant juices. Newly formed pearls are 
difficult to see but as the immature insect inside the pearl-like shell grows 
larger the shell also increases in size. The immature insect or nymph slowly grows 
to adulthood over a 2 or 3 year period inside the shell. When nymphal maturity is 
reached inside the shell-like pearl the adult emerges as a crawler from the ground 
pearl. 

These crawlers are slightly larger than mature ground pearls. Their legs are 
short and when placed on filter papers in petri dishes they moved very slowly and 
only about an inch or so in a 24-hour period. This apparent lack of movement is 
supported by population studies which showed very few ground pearls 6 inches away 
from a half dead Tifgreen spot known to be infested for at least 3 years. These 
crawlers apparently emerge in a short time as the data in Table 1 show no mature 
ground pearls by June 10. In the greenhouse studies, observations showed all mature 
ground pearls on May 28 whereas on the 9th of June 98 percent were in the adult 
crawler stage. Two days later not a single mature ground pearl was seen. In the 
field only very small ground pearls were seen on June 10, although crawlers were 
observed as late as July 1. Because of their small size many ground pearls were 
missed in the June 10 and July 1 examination, which is borne out by the data taken 
in August. 

During 1968 mature ground pearls and only an occasional crawler were observed 
during May and June, both in the field and in the greenhouse. Since all the adult 
emergence occurred in 1969 it appears that the ground pearl has at least a 2-year 
life cycle. 



Population Studies 

Population studies were conducted in Phoenix on heavily infested golf greens 
planted to Tifgreen. A soil probe, 0.5 inch in diameter, was used to take soil 
cores to a depth of 5 inches. Each core or sample was placed in a half-pint jar 
two-thirds filled with water. A lid was placed on the jar which was then shaken 
vigorously for 2 minutes. This shaking caused the ground pearls, both pearls and 
crawlers, to float in the water. As the jar lid was being removed the soil settled 
to the bottom and the ground pearls remained floating. The water with the ground 
pearls was poured on a white cloth. The ground pearls were then counted. Then the 
soil was flushed out of the jar. Ninety-five percent or more of the ground pearls 
were found in the liquid portion of the sample method. 

Two methods of population sampling were studied. In the first, samples were 
taken at 1-foot intervals in a line across the untreated area. In the second, 
samples were taken only from severely injured turf areas. The data in Table 1 show 
that sampling only in injured turf areas gave the highest population counts. Sam
pling at 1-foot intervals showed greater population variations between the differ
ent times of sampling. At the 1-foot intervals the seasonal population varied as 
much as 566 percent whereas in samples taken only from injured areas the greatest 
variation resulted from a new generation which occurred around the first of June. 
At that time the pearls were very small and probably many were missed during the 
sampling procedure. Of greater significance is that the beginning and ending of 
the summer populations were about equal in samples taken only from injured areas. 
This comparison was made in a severely injured plot and previous observations would 
indicate a greater population difference if it had been made on a less severely 
infested plot. 

Ground Pearl Crawlers - Toxicity Studies 

Ground pearl crawlers were collected from infested Tifgreen sod. The crawlers, 
12 in the first replicate and 13 in the second, were placed in a tea caddy (a per
forated teaspoon with a lid) and then immersed for 30 seconds in the insecticide 
solutions shown in Table 2. The untreated crawlers were dipped in water. The in
sects were then placed on moist filter papers and observed for 2 days. 

The data in Table 2 show that higher mortalities were obtained with the organ
ic phosphates than with the chlorinated hydrocarbon, chlordane. Azodrin was the 
most effective insecticide tested with very little difference between the low 
(0.625 pounds per 100 gallons water) and the high rate (1.25 pounds per 100 gallons 
water). Gardona was just about as effective. The higher rate (1-pound per 100 
gallons water) of diazinon was also effective. Dursban was slightly less effective 
than the other organic phosphates. 

These data indicate that the crawler stage can be easily controlled with or
ganic phosphate insecticides. Therefore, insecticide applications in the field 
should be made just before and during the time crawlers are emerging from the 
pearls. In the Phoenix area this would be during the last week of May and the 
first week of June. 

Experiments 

The 1969 experiments for the control of ground pearls were conducted in the 
field at Phoenix and in the greenhouse at Tucson. The first field experiment was 
conducted on golf greens planted to Tifgreen with areas of each green showing 
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ground pearl injury. Each green was 1000 square feet in area and divided for test
ing into 2 areas. One green had also been used in the 1968 tests and was divided 
in such a manner as to evaluate any residual effect of the previous 1968 diazinon 
treatments. 

In the greenhouse experiments, 7 days before treatment, plugs 3.5 inches in 
diameter and 3 inches in depth were taken at random from an infested Tifgreen turf 
at Phoenix. These plugs were planted in 8-inch pots. Each pot was considered a 
treatment and treatments were replicated 10 times. 

On the golf greens the insecticides were applied at the rates and time inter
vals shown in Table 3. The granules were spread evenly over the plot with the use 
of small shakers. The greens were irrigated immediately with further irrigations 
at 2-day intervals throughout the season with the water penetrating to a depth of 
3 to 4 inches. The rates, dates and number of insecticide applications are shown 
in Table 3. 

In the greenhouse insecticides were applied as drenches and as granules. The 
drenches consisted of emulsifiable concentrates diluted with water at various rates. 
One pint of each mixture was poured into an 8-inch pot. Granules were applied over 
each pot with a salt shaker. The rates, dates and number of applications are shown 
in Table 4. 

In the large scale plots pre-treatment populations were determined by examin
ing twenty-five 0.5-inch soil cores taken to a depth of 5 inches on May 1 in the 
previously described method. On October 3, the same number of cores was taken. 
Both pre-treatment and post-treatment core samples were taken from severly injured 
areas in each plot. The method of analysis was the 11 t 11 test, comparing the mean 
population before and after treatments. 

In the greenhouse test it was impossible to determine the population without 
destroying the infested grass plugs. Therefore, only plugs were used which showed 
ground pearls on the bottom of the plugs. At the end of the experimentation the 
original Tifgreen plug was removed and the number of ground pearls counted. The 
data were analyzed statistically and the 95 percent confidence limits are shown in 
Table 4. 

Results and Discussion 

In the field experiments 10 percent Di-Syston (disulfoton) granules gave 
statistically significant reductions in 2 of the 3 plots (Table 3). The other Di
Syston plot (treatment 5) showed a definite reduction but not significant at the 
95% level. These treatments were either started or applied before the crawlers 
emerged from the pearls. The data in Table 4 show that applications of Di-Syston 
made after most of the crawlers had disappeared gave only 71 percent control where
as those treatments started before the appearance of the crawlers resulted in 
reductions of 78, 79, and 94 percent (Table 3). Of greater importance is that both 
this year 1 s (1969) data and last year 1 s (1968) data (as reported by Wene et al., 
1967-8) show that Di-Syston granules applied at high rates reduced ground pearl 
populations. 

The data in Table 3 show that Diazinon granules failed to control ground 
pearls, and in some cases accentuated the population. However, the rates used in 
1969 were less than the maximum used in 1968. 
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Azodrin, applied as a drench gave excellent control (Table 4) when treat
ments were started before the crawlers left their pearls. 

Diazinon as a drench significantly reduced ground pearl populations when 
applied 6 times at 14-day intervals. 

Gardona as a drench reduced ground pearls approximately 74 percent, and war
rants further investigation, especially at higher dosage levels. 

Methomyl (Lannate) applied as 10 percent granules at the rate of 0.6 lb. per 
1000 square feet gave excellent control of ground pearls when treatment applica
tions were started in May (Table 3). 

Dieldrin granules failed to control ground pearl populations. 

Literature Cited 
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Table 1. Population of ground pearls in Encanto golf greens during the 1969 Tifgreen season.~ Phoenix~ 1969. 

Date of 
Sampling 

May 1 

June 3 

June 10 

June 17 

July 1 

I 
\JI 
1 August 1 

September 6 

October 3 

November 6 

Ave. no. per 0.5 inch corel/ 

Taken at 1-foot intervals 
Pearls Crawlers Total 

23.8 

12 .4 

3.5 

6.4 

5.6 

12.5 

8.8 

0 

10.0 

o. 7 

0 

0 

0 

0 

23.8 

22.4 

4.2 

6.4 

5.6 

12.5 

8.8 

Taken from heavily infested areas 
Pearls Crawlers Total 

35.3 

24.5 

12.0 

12.8 

14.8 

29.4 

32.6 

28.0 

34.4 

0 

14.7 

1.3 

3.8 

1.3 

0 

0 

0 

0 

35.3 

39.6 

13 .3 

16.6 

16.1 

29.4 

32.6 

28.0 

34.4 

1/ Average of 25 core samples except on June 10 when only 3 were taken. 

Relative size of pearls 

All ground pearls matured 

All ground pearls matured 

All ground pearls very small 

All ground pearls small, Less 
than 1/4 grown 

All ground pearls small, Less 
than 1/2 grown 

50% less 1/4 grown remainder 
1/2 grown 

Approximately 50% less than 
1/2 grown, remainder be
tween 1/2 and 2/3 grown 

Same as September 

75% 2/3 grown, remainder less 
than 1/2 grown 



Table 2. Results of dipping mature ground pearl crawlers (adults) in various 
insecticides. Tucson. 1969. 

Insecticide per 
100 gallons of water 

Azodrin, 0.5 pint, 56% concentrate 

1 quart, 56% concentrate 

Gardona, 1 pint, 25% concentrate 

2 quarts, 25% concentrate 

Diazinon, 1 pint, 25% concentrate 

2 quarts, 25% concentrate 

Dursban, 1 pint, 40.8% concentrate 

2 quarts, 40.8% concentrate 

Chlordane, 1 pint, 42% concentrate 

2 quarts, 42% concentrate 

Untreated 
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Percent of 25 ground pearl 
adults dead after 2 days 

88 

92 

84 

80 

60 

88 

52 

75 

24 

36 

20 



Table 3. Effect of various granular insecticides on ground pearl populations. 
Phoenix, 1969. 

1969 1968 No. ground pearls Student 
Treatment Insecticide Aeelications Applications in 25 0.5X4 in. t 

No. granules No. Lbs./1000 No. Lbs./1000 soil cores Valuesll 
Sq. Ft. Sq. Ft. Before After 

Green 1fl 

1 Diazinon, 14% 4Y 2.3 3 2.3 30 401 3.51* 
2 Diazinon, 14% 1 6.9 3 2.3 188 373 1.66 
3 Diazinon, 14% 4 2.3 3 4.6 0 1 1.00 
4 Diazinon, 14% 1:# 6.9 3 4.6 114 150 0.48 

Green 112 

5 Di-Syston, 10% 4 2.3 245 55 1.85 
6 Di-Syston, 10% 1 6.9 266 57 2.03* 

Green 113 

7 Di-Syston, 10% 4 2.3 228 11 2.07* 
8 Diazinon, 14% 4 2.3 489 540 0.52 

Green 114 

9 Diazinon, 14% 6!1 1.2 44 309 2.65* 
10 Lannate, 10% 4 0.6 203 1 3.13* 

Green #5 

11 Untreated 882 701 1.04 

1/ Method of analysis is the t test of the difference between means. Asterisk 
denotes significant difference from untreated check (5% level). 

'1:./ Applied on 5-1, 5-16, 6-3, 6-17. 

1/ Applied on 5-1. 

!±./ Applied on 5-1, 5-16, 6-3, 6-17, 7-1, 7-16, 8-1, 8-17. 
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Table 4. Effect of repeated insecticide applications on ground pearl population. 
Greenhouse experiments. Tucson, 1969. 

Insecticide 
Formulation 

Date of 
application 

Ave. no. ground 
pearls per 3.5 x 
4 inch soil core 

Experiment 1 

Drenches (375 gallons per 1000 sq. ft.) 

Azodrin, 0.33 lb.l/ per 
100 gallons water 5-28, 6-11, 6-25 

Azodrin, 0.63 lb.l/ per 
100 gallons water 

Azodrin, 1.25 lb.1/ per 
100 gallons water 

Vapona, 0.5 lb.~/ per 
100 gallons water 

Untreated 

5-28, 6-11, 6-25 

5-28, 6-11, 6-25 

5-28, 6-11, 6-25 

5-28, 6-11, 6-25 

Experiment 2 

Granules (2.3 lbs. per 1000 sq. ft.) 

10% Diazinon 

2% Dieldrin 

10% Di-Syston 

Drenches (375 gallons per 1000 sq. ft.) 

Diazinon, 0.25 lb.1/ per 
100 gallons water 

6/ Gardona, 0.25 lb.- per 
100 gallons water 

Untreated 

6-11, 6-25, 7-9 

6-11, 6-25, 7-9 

6-11, 6-25, 7-9 

6-11, 6-25, 7-9, 
7-23, 8-5, 8-19 

6 -11, 6-25 , 7 -9 

1/ One half pint of 5 pound concentrate. 
1/ One pint of 5 pounds concentrate. 
11 One quart of 5 pounds concentrate. 
4/ One half pint of 8 pounds concentrate. 
'i_! One half pint 4 pound emulsifiable concentrate. 
~/ One pint of 2 pounds emulsifiable concentrate. 
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164.3 

90.4 

5.1 

149. 9 

145.3 

257.7 

155.1 

74.8 

14. 7 

63.1 

244.0 

95% confidence 
limits 

83.7-244.9 

43.2-137.6 

0.8-13.8 

88.6-211.2 

55.2-235.4 

95.3-420.1 

75.5-234.7 

18.0-131.6 

3.2-32.6 

17.2-143.7 

91.5-396.5 



CONTROL OF THREE INSECT FESTS OF DICHONDRA LAWNS 

George P. Wene and Paul Sexton 

Insects are seldom a problem on dichondra lawns in the Tucson area, 
but when they occur they may be very destructive although usually confined to 
portions of a single lawn. Three insects were troublesome in 1969. The 1969 
infestations were in rapidly growing and lush lawns, a result of an abundance 
of water and fertilizer. 

Flea Beetles 

The flea beetle on dichondra lawns in Arizona reported in the 1967-68 
Turfgrass report as Chaetocnea near elongatula Crotch has since been identified 
as the sweet potato flea beetle Chaetocnea confinis Crotch. 

This flea beetle was again found injuring portions of a dichondra lawn in 
1969. The damage was confined to the shaded portions of the lawn. No beetles 
were found in the major portion of the lawn which was not shaded and therefore 
received direct sunshine during the daylight hours. The damage was greatest 
in the portion of the lawn receiving the greatest amount of shade. For example, 
plants adjacent to the bases of the trees and shrubs were killed. 

The damaged area was divided into 4 plots, with each plot being 10 feet 
wide and 20 feet in length. A garden hose-sprayer was used in applying the 
treatments shown in Table 1. The sprays were applied until run-off occurred 
on the plants. Effectiveness of the treatments was determined by counting the 
number of flea beetles on 40 dichondra leaves. 

The data show that Cygon (dimethoate) gave the best control. Malathion 
and Meta-Systox-R (oxydemetonmethyl) were just as effective 5 days after 
treatment but did not have quite the :residual effectiveness of Cygon. A 
mixture of pyrethrins with piperonyl butoxide killed slower than the other 
insecticides but effectively reduced the population by the fifth day after 
application. The populations then built up rapidly indicating that a mixture 
of pyrethrins with piperonyl butoxide should be applied at shorter intervals 
than the other insecticides tested. 

White Grubs 

White grubs were found in large numbers in a dichondra lawn. Portions of 
the lawn had as much as 75 percent of the dichondra killed. The population of 
white grubs per square foot was about the same in the injured and non-injured 
areas. 

The lawn was divided into five 400 foot square areas. Then each of the 
granular treatments, shown in Table 2, was applied at the rate of 2 pounds 
per 1000 square feet. The lawn was immediately irrigated and kept well watered 
at 2-day intervals for the duration of the experiment. 

Due to the homeowner's objections only a limited number of turf samples 
could be dug for examination. Three days after treatment two 36-square inch 
samples were taken to a depth of 4 inches from each plot. Eleven days later 
ten 16-square inch samples were taken from each plot. 
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Data taken 3 days after treatments show that the population wa~ather 
uniform throughout the entire area. Only in the carbofuran (Furadan) plot 
were any dead white grubs seen. Nine of the 22 white grubs observed were 
dead, a 41 percent mortality (Table 2). 

Data taken 2 weeks after application show that the best control was 
obtained with carbofuran. Diazinon showe~®a 50 percent population reduction. 
Dieldrin, chlordane, and methomyl (Lannate) did not reduce the population 
during this short period. Homeowners desire an insecticide which will give 
a quick kill like carbofuran did. 

Granulate Cutworms 

Granulate cutworms, Feltia subterranea (Fabricius), destroyed a few dichondra 
lawns in the Tucson area during 1969. The damage became evident during the latter 
part of September. On September 17 one of the lawns had as many as 14 pupae dug 
out of a square foot area. The two infestations observed were in dichondra lawns 
that were well watered and fertilized. 

A control experiment was conducted on the front and rear lawns of one yard. 
Very little damage was evident in the front lawn but 65 percent of the dichondra 
had been destroyed in the rear yard. The granulate cutworms were well distributed 
throughout the lawn. The rear lawn had numerous bare areas, and the cutworms 
were found only in the spots where dichondra was growing. 

Populations were determined by flooding a small area with water. Within a 
few minutes the cutworms came to the surface and wandered around on top of the 
dichondra. Each area was observed for 5 minutes while water from a garden 
hose kept the small area soaked. 

The front yard was divided into 3 areas 90 feet square. The rear yard 
was divided into 3 areas.20 by 60 feet in size. Each treatment was applied 
to a plot in the front yard and also to one in the rear yard. A large shaker 
was used in applying the granules. A garden hose-sprayer was used in applying 
the sprays. The dichondra was sprayed until run-off occurred. The treatments 
applied are shown in Table 3. The second experiment was conducted on the plots 
of the first experiment in which control was not obtained. Population counts, 
before and after treatment, were determined by examining five foot-square areas 
in the manner previously described. 

The data in Table 3 show the 14 percent diazinon granules controlled cutworm 
populations. A spray of Bacillus thuringiensis and carbofuran granules £~led 
to give control. In the second experiment sprays of toxaphene and Gardena 
effectively controlled this pest. 
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Table 1. Effectiveness of various insecticides in controlling flea beetles on 
dichondra. Tucson, 1969. 

Insecticide No. Flea Beetles on 40 leaves 
Lbs. /100 Gal. Davs After Treatment 

0 1 5 

Pyrethrins, 0.13 + piperonyl butoxide, 1.25 59 8 2 

1/ 
Meta-Systox-R-, 0.25 48 0 0 

Cygon, 0.33 42 0 0 

Malathion, 0.63 29 0 0 

}j Comm.on name is oxydemetonmethyl. 

13 

18 

7 

0 

3 

Table 2. Effectiveness of various granular insecticide formulations in controlling 
white grubs in a dichondra lawn. Tucson, 1969. 

Insecticide, granules 
2-Lbs./1000 Sq. Ft. 

1/ Carbofuran - , 10% 

Methomyl, 10% 

Diazinon, 14% 

Chlordane, 10% 

Dieldrin, 5% 

ll Also called FuradaJB: 

II 41% of the white grubs were dead. 
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Ave. No. White 
3 days 

22'!:.I 

16 

16 

15 

12 

Grubs Eer Sg. Ft. After 
14 days 

5 

17 

8 

15 

11 



Table 3. Effectiveness of various insecticides in controlling the granulate 
cutworm in dichondra lawn. Tucson, 1969. 

Treatment 

Experiment 1 

Diazinon granules 14%, 2-Lbs./1000 Sq. Ft. 

Carbofuranl/ granules 10%, 2-Lbs./1000 Sq. Ft. 

· 11 th · · · 2 / 1 1 / 100 1 t Baci us ur1ng1ens1s-, -ga. ga. wa er 

Toxaphene, 2-Lbs./100 gal. water 

Gardona.11, 0.5-Lbs./100 gal. water 

ll Also called Furadan~ 

Experiment 2 

1/ Thuricide: 30 billion viable spores per gram. 

No. Cutworms/Sq. Ft. 

2 days before 

1 

1 

1 

1.2 

1.4 

3 days after 

0.1 

1.2 

1.4 

0 

0 

1/ Gardona: 2-Chloro-1(2, 4, 5-trichlorophenyl) vinyldimethyl phosphate. 
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RESPONSE TO TREATMENTS FOR ELIMINATION OF SUMMER CHLOROSIS 
IN BERMUDAGRASS AS MEASURED BY TOTAL CHLOROPHYLL CONTENT 

Garry L. Seitz and William R. Kneebone 

Bermudagrass on calcarious soils in southern Arizona often becorees chlorotic 
at two periods of the year, early spring and during the mid-summer rainy period. 
There are distinct differences among varieties in degree of chlorosis with a 
gradient from Tifgreen and Tifway, which maintain color well, to seeded common 
bermudagrass in which many individuals in the seeded population show extreme 
chlorosis at one or both of the critical periods. A series of treatments were 
applied on July 21, 1969 across plots of 22 varieties of bermudagrass established 
in three replicates in 1965. The soil in the plot area is a Gila silt loam with 
pH 7.8. Plots were maintained as general-purpose turfgrass under flood irrigation 
and 3/4 inch mowing height. 

The treat,ents, applied with and without nitrogen (ammonium sulfate at 
1 lb N/1O0O ft), included various i 2on sources applied at recommended rates 
and sulfur applied at 23 lbs/10OO ft • Ferrous sulfate and sulfur were applied 
with a spreader. The chelated iron sources (wettable powders) were mixed with 
water and a wetting agent and sprayed on. The plots were then lightly sprinkled 
to wash the treatments down to soil levels. The first flood irrigation was 6 days 
after treatments were applied. 

Foilage samples from 5 varieties representing the range in chlorosis were 
cut with a push type reel mower, placed in plastic bags and frozen until analyzed. 
Sampling was done at 3 dates representing the period from initial chlorosis to 
general recovery of color. Total chlorophyll content (a+ b) was determined by 
extracting weighed samples with 85% acetone and measuring optical densities of 
the extracts at 644, and 663 mµ with a spectrophotometer. 

Chlorophyll concentrations in mg/g of fresh frozen foilage are shown in 
Tables 1 and 2. There were significant differences among treatments on August 7 
and August 12 when the check plots were chlorotic, but only slight differences on 
August 28 when little chlorosis remained (Table 1). The most effective treatment 
was the combination of ferrous sulfate and nitrogen. Next best was ferrous 
sulfate alone. The nitrogen significantly increased chlorophyll concentrations 
of grass treated with ferrous sulfate. In most of the other treatments, 
nitrogen gave an apparent but not statistically significant increase. 

The variety mean.values across all 3 dates are given in Table 2. As in 
the individual dates, only the most chlorotic varieties showed significant 
increases in chlorophyll concentration with treatment. The overall differences 
in varietal response to factors inducing summer chlorosis are well illustrated 
by the significantly decreasing series of mean chlorophyll concentrations from 
Tifway to common. 
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Table 1. Effect of various treatments on.the mean total chlorophyll 
concentrations at three dates in foliage samples clipped from 
five bermudagrass varieties during a period of summer chlorosis. 
Tucson, Arizona, August 1969. 

Treatments* Total chloroohvll in ma/a fresh weight 
(annlied Julv 21) August 7 August 12 August 28 

Feso4 -:- 2.7 a 2.4 a 2.2 abc 
FeS0 0 2.2 b 2.1 b 2.3 abc 
330*~ + 1. 9 b-f 2.1 be 2.3 ab 
138*"''* + 2.2 be 1.8 bed 2.1 abc 
HFe*** + 1. 9 b-f 1.9 bed 2.2 abc 
Check + 1.9 c-f 1.8 bed 2.3 abc 
NaFe*** -:- 1.8 d-f 1.8 cd 2.4 a 
Sulfur + 1. 9 d-f 1.8 bed 2.3 abc 
HFe*~h~ 0 2.1 bed 1.8 cd 2.0 C 

330*** 0 2.0 b-e 1.8 bed 2.1 be 
Sulfur 0 1.8 def 1.8 cd 2.0 C 

138*** 0 1.8 ef 1.7 d 2.1 be 
NaFe"l~** 0 1.7 f 1.8d 2.0 C 

Check 0 1.7 f 1.6 d 2.1 be 

Date means 1.98 1.88 2.16 

* + indicates 1 lb N/1000 ft2 applied at same time as indicated 
treatment. o indicates no N. 

Treatment 
Means** 

2.46 a 
2 .17 ab 
2 .12 be 
2.04 b-d 
2.02 b-d 
2.01 b-d 
2.00 b-d 
1.99 b-d 
1.96 b-d 
1.96 b-d 
1.88 cd 
1.84 cd 
1.83 d 
1.78 d 

2.00 

** Those values within an array of means which do not have a letter in 
common differ significantly (Duncan's multiple range P .05). 

*** Iron chelates provided by Geigy Chemical Co. 
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Table 2. Effect of various treatments on the total chlorophyll con
centrations in foliage samples clipped from five bermudagrass 
varieties averaged over three dates during a period of summer 
chlorosis. Tucson, Arizona. August 1969. 

Total chlorophvll in mq/q fresh weight*-.': 
Treatments* Tifwav H-20 1-354-5 RC 68 Common 

Feso4 + 2.6 a 2.7 a 2.4 a 2.5 a 2.2 a 
Feso4 0 2.4 ab 2.1 ab 2.2 ab 2.2 ab 1.9 ab 
330-.'d<* + 2.6 a 2.2 a 2.0 abc 2.1 be 1.7 be 
138'l'ddc + 2.4 ab 2.1 ab 2.1 abc 2.0 bed 1. 6 bed 
HF e "'i'<"'i',~( + 2.2 b 2.0 abc 2.1 abc 2.2 be 1.7 bed 
Check + 2.4 ab 2.0 abc 1. 9 be 2.1 be 1.6 bed 
NaFe~'d<* + 2.5 ab 2.2 a 2.0 be 2.0 bed 1.4 cd 
Sulfur + 2.4 ab 2.1 ab 2.1 abc 1.6 e 1.8b 
HFe*~b'< 0 2.2 ab 1. 9 abc 2.0 abc 1.8 cde 1.8b 
330"'i'(i("'i~ 0 2.4 ab 1. 9 abc 2.0 abc 1. 7 de 1.8b 
Sulfur 0 2.2 ab 1.8 be 1.9 be 1.8 cde 1.6 bed 
138"'i'<"'i~"'i': 0 2.4 ab 1. 7 C 1.8 be 1.5 e 1.7 be 
NaFe~'<*~': 0 2.4 ab 1.9 abc 1.9 be 1. 7 de 1.3 d 
Check 0 2.2 b 1.9 abc 1.8 C 1.Se 1.6 bed 

Variety Means 2.38 a 2.03 b 2.02 b 1.90 be 1.69 C 

* + indicates 1 lb N/1000 ft2 applied at same time as indicated 
treatment. o indicates no N. 

** Those values within an array of means which do not have a letter 
in common differ significantly (Duncan's multiple range P .OS). 

*** Iron chelates provided by Geigy Chemical Co. 

-15-

J 



FERTILIZER TRIALS ON BERMT.iDAGRASS AS RECREATIONAL TURFGRASS 

William R. Kneebone and Garry L. Seitz 

Two tests of nitrogen sources were made in 1969 on old common bermuda-

grass growing on Gila silt loam. One test was on a sprinkler irrigated open area 

in a well-used city park, the other on a flood irrigated playground of a grade 

school. The park area was successfully treated with MSMA and DCPA in April to 

eliminate a heavy infestation of cupgrass and crabgrass. The school playground 

was severely compacted and water intake was slow when flooded but the grass was 

generally free of weeds. The fertilizers were applied on May 28 and June 10, 

respectively. Applications were made in strips 4 feet wide and approximately 150 

feet long with a hand spreader immediately prior to a regular irrigation. Ratings 

for color were made at 1- to 2-week intervals over the next 2 months. The data in 

Tables 1 and 2 show that ammonium sulfate at 1 lb per 1000 sq. ft. gave a superior 

immediate response and maintained the grass in better color condition throughout 

the experiment. Although the ammonium phosphate was applied at the same nitrogen 

level as the ammonium sulfate, there was less response. The slow release of nitrogen 

from the ureaform 11Blue Chip" and the organic "Milorganite" were evident in the 

improvement over check shown in the later ratings, but responses to these nitrogen 

sources were no greater in terms of quality and turf color than from ammonium 

sulfate at half the application rate. The advantage of the ammonium sulfate was 

more marked on the compacted school ground than in the park area. There was neither 

color nor growth response to the broadcast sulfur application on the school playground. 

In addition to the treatments reported in the tables, four experimental 

"slow release 11 fertilizers provided by o. M. Scott and Sons were tested. Responses 

to them were similar to those from the 11Blue Chip 11 and "Milorganite 11 at equivalent 

rates. 
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Table 1. Effect of single applications of different fertilizers on color of common bermudagrass turf. 
Tucson, Arizona. Summer, 1969. Del Norte Park -- sprinkler irrigated. Mowed@ 3/4" with reel mowers. 

Dates 
6-8 6-24 7-1 7-7 7-15 7-24 7-30 8-8 Ave.* 

Treatreents Color Ratings** 

Check 4.5 6.0 7.5 6.0 6.0 7.0 6.0 8.0 6.4 

Milorganite@ 2.4 lb. N/1000 ft2 4.5 6.0 8.0 8.0 8.0 8.0 8.5 8.5 7.4 

Blue Chip@ 2.0 lb. N/1000 ft 2 
6.0 7.0 9.0 7.5 6.5 8.0 8.5 8.5 7.6 

Ammonium phosphate 
(16-20-0) @ 1.0 lb. N/1000 fl 8.0 7.5 8.5 8.0 8.0 8.5 a.o 9.0 8.2 

Ammonium sulfate@ 
1.0 lb. N/1000 ft2 9.0 9.0 10.0 10.0 9.0 9.0 8.0 8.0 9.0 

Date mean 5.9 8.8 7.9 7.0 6.9 7.7 7.2 7.8 

Days after treatment 11 27 34 40 48 57 63 72 

* Values which do not have a line in common differ at the .05 level. 

** Each value is a mean from 2 replicates rated 1-10 with 10 best • 
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Table 2. Effect of single applications of different fertilizers on color of 
corr.man bermudagrass turf. Tucson, Arizona. Surrmer, 1969. Walter Douglas 
School Ground -- flood irrigated. Mowed with tractor mounted rotary mower@ 
1 1/2 II• 

Treatments 

Sulfur@ 23 lb./1000 ft2 

Check 

Blue Chip@ 2 lb. N/1000 ft2 

Milorganite@ 2.4 lb. N/1000 ft2 

Ammonium phosphate 
(16-20-0)@ 1 lb. N/1000 ft2 

Ammonium sulfate@ 
1 lb. N/1000 ft2 

Date mean 

Days after treatment 

6-24 

5.0 

5.0 

5.3 

6.5 

8.0 

9.7 

6.1 

14 

7-1 

5.0 

5.3 

6.0 

6.0 

8.0 

9.0 

6.1 

21 

Dates 
7-7 7-15 

Color Ratings** 

4.0 

4.0 

4.5 

5.0 

6.3 

9.0 

4.9 

27 

5.0 

5.0 

5.7 

6.0 

7.0 

10.0 

6.0 

35 

7-24 Ave.* 

6.0 

6.0 

7.0 

6.0 

7.7 

10.0 

6.8 

44 

5.0 

5.1 

5.7 

5.9 

7.4 

9.5 

* Values which do not have ·a line in common differ at the .05 level. 

** Each value is a reean from 2 replicates rated 1-10 with 10 best. 
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