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. Damage from the Army Worm in the South.-Serious damage to
g~eens has been reported from Florida due to the depredations of a
small worm. This is doubtless the army worm, or grass worm. Con-
trol of the army worm is discussed in the article on page" 166 of ,the
BULLETIN for July, 1924. Southern golf clubs experiencing trouble
from this insect will do well to follow the suggestions contained in
that article ..

Spiking turf.---In experiments with spiking turf under a great
range of conditions only harm has resulted. It is, nevertheless, pos-
sible that under certain conditions good results may be obtained from
spiking. Therefore we would advise the use of spiked rollers. only
experimentally. Its benefits, if any, can be ascertained by spiking a
portion of a putting green and comparing the spiked portion with the
portion not spiked.

Effects of Certain Fertilizers on Soil Acidity, Quality of
Turf, and Weed Control

By H. L. Westover

It is doubtful if any single characteristic of the soil has caused
more discussion in recent years than its acidity, particularly as re-
gards its relation -to the vegetative growth. There has long been a
popular belief, and to some extent justified, that certain plants, as for
instance sorrel and dock, grow only on acid soils while other plants
such as clovers, alfalfa, Kentucky bluegrass, and others thrive only
on alkaline soils. Such plants are never more than indicators of
acidity or alkalinity, and sometimes not even that.' It is probably
true that the sorrels are more frequently associated with acid soils,
particularly soils that are poor, but. they will grow perhaps equally
well on alkaline soils. Many other plants supposedly preferring
acid soil conditions thrive on alkaline soils, and vice versa. There
are other factors, such as humus and the various plant food elements,
which exert as great or perhaps even greater effect on the character
of plant growth than does acidity. However, it has long been known
that some plants, such as alfalfa for instance, require neutral or
alkaline soils; but only rather recently has it been realized that for
certain other plants acid soil conditions are almost as essential.' Recog-
nition of these differences created a demand for some simple means
of detecting acidity and alkalinity, and for many years the litmus
test has served this purpose quite satisfactorily. The big objection
to the litmus test is that it shows acidity or. alkalinity without in-
dicating the degree, which is quite important. Other tests have been
developed, but for the most part they have not been, much if any im-
provement over the litmus test. However, the relatively recent dis-
covery of the "dye indicator test," which depends upon changes in
color of dyes of known acidity range, has been quite a step in ad-
vance. In this test the degree of soil acidity is shown by changes in
color and is indicated as PH, or hydrogen-ion concentration. An ex-
planation of the chemistry of PH is entirely too technical for this
.paper. All that is necessary is to regard PH as marks on a scale,
with a little less than PH 7.0 as the approximate neutral point.
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Figures above 7.0 indicate degrees of alkalinity while lower figures
indicate degree of acidity. The smaller the number the greater is
the acidity.

The relation of PH values to plant growth is rather interestingly
brought out at the Arlington Farm Turf Garden. These plots were
sown to Rhode Island bent in 1921, and since that time each has been
subjected to a definite fertilizer treatment. As the plots have never
been weeded, they offer an excellent opportunity to observe the effect
of each fertilizer treatment on PH values, or hydrogen-ion concen-
tration, and also the effect on the plant growth. Some of these re-
lations are brought out in the following table:

Kind of weeds
Ordinary crab grass.

(Good stand of bent grass.)
Ordinary crab grass.

(Good stand of bent grass.)

56% ordinary crab grass;
4% silver crab grass; 4%
yarrow; 16% miscellaneous.

51% ordinary crab grass;
9% yarrow; 4% plantain;
21% dock, dandelion, ranun-
cuIus, chickweed, white clo-
ver, sorrel, cinquefoil, and
others.

68% ordinary crab grass;
4% yarrow; 4% clover; 9%
dandelions, plantain, and
others. (Weak stand of
bent.)

Ordinary crab grass.

Ordinary crab grass.
(Good stand of bent grass.)

Chiefly ordinary c r a b
grass, with a trace of silver
crab grass.

Chiefly ordinary era b
grass, with silver crab grass
and a little yarrow.

31% ordinary crab grass;
9% spurry; 3% yarrow; 2%
plantain and others. (Thin
and poor stand of bent.)

22%% ordinary c r a b
grass; 22lh % yarrow; 2lh %
clover; 2% % plantain.

52% ordinary crab grass;
6% yarrow; 2% chickweed
and others.

72% ordinary crab grass;
4% silver crab grass; 4%
yarrow.

45%

85%

85%

20%

80%

30%

50%

20%

80%

25%

60%

15%

5.1

4.6

4.9

4.6

4.8

6.3

6.8

4.1

3.7

3.8

5.8

4.6

Manure .........•........

Fertilizers employed

Cottonseed meal .

Check plot (no fertilizers
used) " .

EFFECTS OF V ARlOUS FERTILIZERS ON PH VALUES AND PLANT GROWTH I~ PLOTS
OF RHODE ISLAND BENT AT ARLINGTON TURF GARDEN,

VIRGINIA (NEAR WASHINGTON, D. C.)
P II Pel'centages

value of weeds
Nov. 1, 1925 in the tlll"/

Ammonium sulfate 3.7 12%

Ammonium phospate .

Ammonium sulfate, bone
meal, and muriate of
potash; mixed .

Ammonium sulfate and acid
phosphate; mixed .

Ammonium sulfate and bone
meal; mixed •...........

Bone nleal ! •••••••••••••••

Ground limestone .

Acid phosphate, sodium ni-
trate, and muriate of
potash; mixed .•........

Soybean meal .

Sodium nitrate .
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From a study of this table it becomes quite evident that those
fertilizers that tend to increase the acidity of the soil have benefited
the bent grass and retarded the weed growth, while those ferilizers
that tend to reduce the acidity encourage weed growth at the expense
of the bent grass. Ammonium sulfate alone or in combination with
other fertilizers in every case increased the acidity, improved the
bent grass and thereby held the weeds in check. Ammonium sulfate
alone has accomplished more along these three lines than it has in
any mixture. Plots treated with ammonium phosphate are quite as
good as plots treated with ammonium sulfate in spite.of the fact that
they are appreciably less acid. Sodium nitrate reduced the acidity
and thereby rendered conditions more favorable for the weeds, which
flourished at the expense of the bent grass. Silver crab grass, or
goose grass, is present on every plot receiving sodium nitrate, and
seldom occurs on the other plots.

Bone meal, cottonseed meal, and soybean meal did not change the
acidity of the soil appreciably or the relative proportion of grass and
weeds, as compared with the check, although both grass and weeds
were more vigorous where fertilizers were used. The plots receiving
manure and lime are the weediest of the series, very little bent grass
being left in either case. As might be expected, the weeds are more
vigorous on the manured plots.

Except for the ammonium phosphate plots, the best grass and
fewest weeds occur where the PH or hydrogen-ion concentration is not
more than 4.0. None of these plots have more than 10 to 15 percent
of weeds. With a concentration of 5.0 to 4.0, the weed growth in
general constitutes 40 to 60 percent of the covering, and with PH
6.0 to 5.0 from 80 to 85 percent.

There seems to be little relation between degree of acidity and
kind of weeds occurring in the various plots, although certain fer-
tilizers do seem to favor certain weeds.

Ordinary crab grass is by far the most abundant weed regardless
of the fertilizer treatment or PH values, constituting from 80 to 95
percent of the total weed growth in all cases.

Yarrow appears to be more abundant wherever organic fertilizers,
such as bonemeal, soybean meal, cottonseed meal, and manure, are
used. It is also quite abundant in the limed plots. White clover is
almost absent except in limed and manured plots. Silver crab grass,
or goose grass, is in evidence wherever nitrate of soda was used, but
seldom occurs in the other plots.

Spurry is especially abundant in the check plot, and occurs to
some extent in the plots treated with nitrate of soda alone and
manure.

Results here reported are merely indicative of what may be ex-
pected in other parts of the country. It is to be expected that the
effects of these fertilizers on plant growth will be influenced consid-
erably by the character of the soil and the weeds that are locally
naturally most abundant.

Spent mushroom soil.-Where this material can be obtained at a
reasonable price it is an excellent substitute for rotted barnyard ma-
nure. It is used to best advantage as an ingredient of compost. One
part of mushroom soil to five parts of a good loam soil form an ex-
cellent compost for topdressing purposes.


