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The Control of the Porto Rican Mole-Cricket, or Changa, on

Golf Courses
By ,V. A. Thomas, U. S. Bureau of Entomology

Many complaints have been received from golf clubs in the south-
eastern United States, the West Indies, and even from South America
relating to the destruction wrought to greens and fairways by the
Porto Rican mole-cricket, or changa (Scapteriscus vicinus).

This insect is a native of the West Indies and South America, and
has been known to occur in several sections of the southeastern
United States for a period of more than 20 years, but only recently
has it come to the attention of golf clubs in the infested areas through
its destruction of the grass on golf courses. Its spread, comparatively
slow for several years, has recently gained momentum, and it now
infests a large portion of the coastal section from Alabama to North
Carolina. Its spread inland has been less rapid than that along the
coast, but in many cases the infested area extends for more than
100 miles from the coast. Its distribution July 1, 1925, along with
that of two of its close relatives, is shown on the accompanying map.
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l'tIap showing distribution on July 1. 1925, of the Porto Rican mole-ericket and
its near relatives (Scapteriscus species) in the infested portion of the United States.
Up to the present the principal injury to golf grasses has been caused by the Porto

Rican mole-cricket (Scapterisc:us vic:inus).

The changa, or mole-cricket, also known as the ground-puppy in
some localities, is brownish in color and approximately 114 inches in
length when full grown. It is scarcely at all cricket-like in appear-
ance, the body being longer than that of the common field-cricket,.
and the front feet are shovel-like, being modified for digging and
resembling those of the common ground-mole. In the following
illustration is shown an enlargement of a full-grown changa. The
adult changa has well-developed wings and is capable of swift flight;
but the insect is seldom observed in flight, except when it is attracted
to strong lights near the close of the egg-laying period, which occurs
in late July and early August in the Carolinas.

The eggs are oval in shape, about 1At-inch long and 1/16-inch
thick, and slightly greenish in color. They are laid in small oval
chambers in the soil, at an average depth of about 2112 inches. The



198 September, 1926 

eggs hatch, in about three weeks, into extremely active young, or 
nymphs, which have ravenous appetites and during the period of 
rapid growth to the adult stage consume large quantities of vegetable 
and animal matter found in the soil. They are especially fond of 
succulent grass roots and are capable of destroying large areas of 
turf in a short time. The young, or immature form, in general 
appearance closely resembles the adult, except that it is smaller and 
wingless. 

For the control of the pest on lands under cultivation a poison 
bait has been used for several years with good results; this method 
has not however been tested under grassland conditions and it has 
therefore been necessary to develop a method of control adaptable to 
the new environmental conditions. By invitation of the Jekyl Island 
Club, of Brunswick, Ga., the experimental work was located on its 
course, and much of the credit for the success of the work is due to 
the loyal cooperation and support of its members. Tests were made 
with various materials and methods, of which only the three will be 
mentioned which gave satisfactory results, namely, carbon disulfid, 
calcium cyanide, and poison bait. 

Porto Rican mole-cricket, or changa (Scapteriscus vicinus). Enlarged. The fall-grown 
insect is about IV* inches long. 

In the experiments with carbon disulfid emulsion, a commercial 
product was employed which contained 75 percent of carbon disulfid. 
One part of this emulsion was mixed with 400 parts of water and 
sprinkled over the green at the rate of 2 quarts to the square foot of 
area and as rapidly as the ground would absorb it. In practice it was 
found to be more satisfactory, in order to avoid rapid vaporization 
of the emulsion, to make the application late in the afternoon when 
there was little air movement and the humidity was high. If the 
green was extremely dry, it was sprinkled for about 20 minutes before 
the emulsion was applied, in order to aid the penetration of the emul
sion and prevent the puddling of the solution on top of the soil. 

This treatment resulted in a control of slightly more than 95 per
cent, the effects of the treatment being apparent for only about one 
month, after which time reinfestation from the fairways began to 
take place around the edges of the green. In the course of from four 
to six weeks, the infestation was sufficiently heavy to justify an addi
tional treatment. 

The cost of one application per green was as follows: Material, 
33/i gallons of stock solution of carbon disulfid emulsion at about $2 
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per gallon, about $7.50; labor, mixing and applying, 6 hours at 40
cents, $2.40; total, $9.90. The price of the commercial stock solution
has not yet been fixed and the figure given is only approximately
correct.

In the experiments with calcium cyanide, a commercial cyanide
dust was employed which contained approximately 40 percent actual
calcium cyanide. Thirty pounds of this material was mixed with 500
gallons of water, and this was poured as evenly as possible over the
entire green through a 34-inch hose, the flow being so regulated as
to prevent excessive run-off. The amount mentioned was sufficient
to cover approximately 4,400 square feet, about the average size of
the ordinary putting green. During the process of application the
solution was kept thoroughly agitated to prevent settling. As soon
as the solution was applied, sprinklers were set running, and as far
as possible were kept going all night to carry the material thoroughly
into the soil. As far as practicable, all applications were made in the
afternoon when there was little wind blowing.

As far as could be determined, this treatment was as effective as
the carbon disulfid emulsion, affording a control of slightly more than
95 percent, but, like the emulsion, its effects lasted for only about a
month. After this time the reinfestation had developed sufficiently
to make necessary an additional treatment.

It must be remembered that a green treated with a solution of
calcium cyanide must be thoroughly sprinkled to prevent burning
of the grass.

Cpst of one application with calcium cyanide, per green: Material,
30 pounds of calcium cyanide at 19 cents, $5.70; labor, making appli-
cation, 4 hours at 40 cents, $1.60; total, $7.30.

In the experiments with poison bait, the same material was em-
ployed as used for the control of the pest in cultivated fields. In its .
application the bait was scattered lightly over the infested green and
adjacent fairways. As the insect feeds at night, the bait was applied
as far as practicable late in the afternoon to prevent excessive drying
out before the mole-crickets had access to it.

The bait consisted of 100 pounds of cottonseed meal, 100 pounds
of rice flour, and 10 pounds of calcium arsenate moistened with a
cheap molasses solution. In preparing this material the proper
amounts of cottonseed meal, rice flour, and calcium arsenate should
be thoroughly mixed together and then the solution of low-grade
molasses, 1 part to 10 parts of water, added to the mixture in suffi-
cient quantities to make the bait crumbly, care being taken to see
that just the right amount of sweetened water is added to avoid the
possibility of having the bait too liquid.

Three applications of this bait at the rate of 15 pounds to the
green, or 150 pounds per acre, when made ,veekly or at IO-day inter-
vals, gave excellent control. Although the effect was not as imme-
diate as with the carbon disulfid and calcium cyanide treatments, the
low cost of the material and the ease of application made it prac-
ticable to treat not only the green but also the adjacent infested fair-
ways, thus preventing early reinfestation of the green.

Cost of three applications of poison bait, per green: Material, 45
pounds of poison bait at 4 cents per pound, $1.80; labor, mixing and
applying, 11h hours at 40 cents, 60 cents; total, $2.40.
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The results of these experiments show that both greens and fair-
ways can be economically and effectively treated with the poison
bait. The carbon disulfid emulsion and calcium cyanide gave effec-
tive results; but the cost of treating fairways is so great as to make
their use for this purpose almost prohibitive, and in the absence of
fairway treatment the greens soon become reinfested.

Where immediate results are required to protect the green from
great damage, either the carbon disulfid emulsion or calcium cyanide
treatment should be used on the green and the poison bait applied
thoroughly to all surrounding infested areas to prevent reinfestation
of the green.

Where the course is in use every day, the poison bait will be
found more satisfactory on both greens and fairways, as immediate
use of greens after making an application of either carbon disulfid
emulsion or calcium cyanide will usually result in some injury to the
grass.

On badly infested courses, after concentrated treatment has
stopped, an application of poison bait should be made at periods of
a month to six weeks during the warmer months of the year to pre-
vent a recurrence of the infestation. The poison bait as far as
practicable should be applied the same day as prepared. If it is
allowed to stand for several days, a fermentation takes place which
almost completely destroys its attractive qualities.

Pulverized manures, including that of poultry, sheep, swine, and
others, are valuable as ingredients of compost designed for topdress-
ing purposes, of which they should constitute about 10 percent of the
total material. If well-rotted barnyard manure is available, how-
ever, it is to be preferred, but it should constitute about 20 percent
of the total material. When pulverized manures are applied to turf
not mixed with compost, much of their value is lost, due to the mate-
rial being washed or blown away before it becomes available as plant
food.

Birds of the Golf Course
The Flicker

By 'V. L. McAtee

The flicker has what is known as a colorful personality. His size,
striking plumage, varied calls, and interesting antics in the mating
season, have attracted general attention. As one result of the interest
which the bird has inspired, nearly 150 different local names have
been applied to it. Among these are yellow-hammer, pigeon wood-
pecker, high-holder, hairy-wicket, looping bird, and flying auger. It
is the only one of our woodpeckers that spends much time on the
ground. The yellow breast with black spots and crescent, the cinna-
mon-and-black barred back, and the white rump conspicuous in flight,
are good field marks for recognition of the flicker. The eastern bird
shows bright yellow in the flight feathers of the wings when they are
extended, and the western one red. These two forms meet on the
Great Plains and along the eastern edge of the Rocky Mountain region,
where they hybridize freely. Flickers occur throughout the United
States.


