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to cover the seed box with a rubber blanket to prevent the sulfate
from becoming wet. This method proved wonderfully successful;
two men in seven hours distributed the sulfate over fourteen fair-
ways and eighteen tees. In all, we used four tons of ammonium sul-
fate, an average of about 500 pounds to each fairway, which works
out roughly about 5 pounds to 1,000 square feet. By this method we
were able to get a very even distribution. The rain fortunately con-
tinued for the res't of the day, the sulfate was thoroughly washed into
the soil, and we did not notice a single burned spot at any place on
the course. This was done in early August, a time of year when pos-
sibly the greatest care must be used in applying chemicals to turf,
and while at this writing, a month afterwards, it is too early to give
any definite and decided opinion on the value of this treatment, it
can be stated that we think the Pine Valley fairways are in better
condition now than we have ever seen them.

We believed this method might be of interest to others who de-
sired to experiment, and are therefore setting forth the facts, but we
would like to add this word of warning: Do not try this method un-
less you feel quite certain that you will have a long, steady rain, for
if you should get your fairways covered with the sulfate in powdered
form and just well moistened, and the rain should then sfop, you
would burn your grass in a way that would be heartbreaking.

(During the cooler part of the year, November to April, the sul-
fate can be applied safely at the rate of 2 to 5 pounds per 1,000 square
feet, without any subsequent watering.-Editors)

Steam Sterilization as a Possible Means of Controlling
Weeds on Putting Greens

By E. J. Kinney, Associate Agronomist, Kentucky Agricultural Experiment
Station

Over a large area of the United States, particularly in the middle
latitudes, the invasion of weed pests in putting greens presents
throughout the summer one of the most difficult and expensive prob-
lems in greenkeeping. It is obvious that much of the labor of keep-
ing greens free of weeds can be avoided if a good part of the weed
seeds in the surface soil can be destroyed before the sowing of grass
seed. One method of accomplishing this is preparing the soil for new
greens or breaking up the soil of old greens in the spring, and
stirring the soil at frequent intervals during the summer. Most of
the weed seeds will germinate during that time, and the weeds will
be killed by the frequent working of the soil. The only objection to
this method of avoiding weeds is the length of time required. Players
object to the use of temporary greens during an entire season, and
for this reason the work is seldom started early enough in the spring
to make it really effective.

It appears to the writer that steam sterilization of soil, as widely
practised by tobacco growers in preparing tobacco plant beds for
seeding, may be a practicable method of destroying weed seeds in the
soil of putting greens. In the case of tobacco-plant beds it accom-
plishes this effectively, and presumably would be just as effective
with putting greens. The cost would not be prohibitive, and the
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greens could be seeded as soon as the soil was prepared and steamed,
thus saving much time in getting a good playing turf. Another fea-
ture worthy of consideration is the marked increase in vigor of
growth of plants on partially sterilized soil. The cause of this in-
creased vigor has not been definitely determined, although it has been
the subject of numerous investigations. It may be due in part to the
destruction of disease organisms .. That certain diseases of tobacco,
such as root-rot, are controlled in the plant bed by steaming the soil
js a well-known fact.

Steam-pan sterilization, as this method of partially sterilizing
soil is called, was first advocated by Mr. A. D. Shamel, at one time in
charge of tobacco investigations in the Bureau of Plant Industry,
United States Department of Agriculture, as a means of controlling
tlisease in tobacco-plant beds in the Connecticut Valley tobacco-grow-
ing section. It proved so valuable there that it was widely adopted,
and in more recent years the practice has spread to other tobacco-
growing sections. It is recognized as by far the most effective means
of controlling weeds and disease in the plant bed.

The equipment required for steaming consists of a portable boiler,
a shallow wooden or sheet-iron pan, and steam hose or iron pipe with
connections for conveying the steam from the boiler to the pan. The
pan is made about 4 inches deep, the other dimensions depending
upon the capacity of the boiler available. A minimum steam pres-
sure of 80 pounds must be maintained during the steaming opera-
tion, and 100 pounds is preferable. A steam tractor with forced draft
rated at from 20 to 25 horsepower, such as is commonly used in cus-
tom threshing, will furnish steam for a pan 9 feet wide by 12 feet
long. Most steam rollers have about the same capacity. The small
boiler and pan are not practicable where much steaming is to be done.

In most tobacco-growing sections the steaming is done largely
by contractors who own steam tractors, who go from place to place,
carrying on the work whenever the condition of the soil permits.
Steaming is not effective when the soil is very wet, and should not be
then attempted. The ground to be steamed is prepared as for seed-
ing. The pan is then inverted over a portion of the prepared bed and
connected with the boiler. Steam is gradually admitted. Thirty
minutes of steaming at a pressure of 80 to 100 pounds is sufficient.
The pan is then moved and the steamed area covered with tarpaulin,
sacks, or other covering, so that the 'heat may be retained in the soil
as long as possible.

The temperatures reached after 30 minutes of steaming are about
as follows, provided the soil is fairly dry:

2080 to 2120 F. in the upper 2 inches of soil; at 3 to 4 inches
1700 to 1800; and at 6 inches, about 1500 F. A good way to measur~
the effectiveness of the operation is to bury a good-sized potato 4
inches beneath the surface of the soil. The potato should be well
cooked when the pan is moved; if not, a little more tinle should be
allowed. If the steamed area is protected after steaming, as suggested
the temperature at a depth of 6 inches should be about 1700 F. tw~
hours after the pan is removed. It is obvious that such temperature
nlust destroy weed seeds very effectively."'

The construction of the steam pan and the operation of steaming
are so well described in United States Department of Agriculture
Farmers' Bulletin 996 that it seems unnecessary to give details here.
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This bulletin may be secured free on request to the United States De-
partment of Agriculture.

The greens may be seeded the day after steaming the seed bed.
The soil should not be stirred deeply after steaming. All preparation
and leveling should be done previously, so that a light raking will
put the green in condition for sowing the grass seed. The seed should
be covered very lightly and the soil kept well watered.

Where custom steaming is practised, the charge varies from 75
cents to $1.25 per hundred square feet of plant bed. The contractor
usually furnishes the pan and the necessary equipment, while the one
having the work done furnishes the fuel and the labor necessary to
move the pan. A ton of coal is required for steaming 2,000 to 3,000
square feet of bed. Three men in addition to the fireman are neces-
sary for moving the pan. In steaming greens the men could be used
for work near the green, subject to call when needed. The area of
the standard putting green is about 6,000 square feet. The charges
for steaming this area at the rates indicated above vary from $50 to
$70. Coal would cost about $20, and help $10. The total cost would
be $80 to $100 per green. Where the golf club has to do the work
and supply the equipment it is difficult to figure the cost. The rent of
a boiler would be the largest item. If several clubs would cooperate
and purchase a second-hand tractor, the cost would eventually be less
than if the boiler were hired. It is possible in most sections to hire
H tractor or steam roller, including the man to operate it, for from
$15 to $20 per day. A wooden pan costs about $25 and sufficient
steam hose (about 50 feet), $30 to $40. If iron pipe were used the
cost would be about $10. The pan should last indefinitely. About
four days would be required for steaming a g~een. Figuring $15 per
day for the boiler, $5 for coal, and $10 for help, the cost per green
would be about $100. The labor cost of $10 is too low unless the men
required for moving the steam pan can be utilized for other work
nearby. The pan can be moved by two men, using a rack for lifting.
The method of making this rack is described in Farmers' Bulletin
996, previously referred to.

The writer believes that annual weeds, and crab grass in particu-
lar, can be practically eradicated from a green by thorough steam-
ing. White clover seeds will probably not be all destroyed, and deeply
rooted perennials will persist. How long steam-sterilized greens
would remain free of seeds is a question that can not be answered
because of lack of experience. It would, however, seem reasonabl~
to suppose that if any weeds which do appear are promptly pulled
and not allowed to seed, and if the greens are sufficiently elevated to
keep weed seeds from washing or blowing onto them, little hand-
weeding ought to be necessary for several years. Of course it would
be unwise for any golf club to spend much money on stea~ing until
it has been determined how effective it may prove to be for putting
greens; but the method appears to possess sufficient promise to war-
rant careful trials.

Compost mixing machines.-There are several of these machines
which have proved very satisfactory. A machine of .this kind should
be a part of every club's equipment.


