HOW MUCH ARSENIC
FOR CONTROL?
Soil factors influencing arsenic
soil tests and growth of selected turf-
grasses. R.N. Carrow. 1972. Mich-
igan State University Doctor of

Philosophy Thesis. pp. 1-223
(from the Department of Crop and
Soil Sciences, Michigan State Uni-
versity, East Lansing, Mich.
48823).

The objective of this investiga-
tion was to study the influence of
the soil’s physical and chemical
conditions on the arsenic toxici-
ty of turfgrasses. Extensive labo-
ratory studies showed the Bray P,
arsenic extraction procedure to
be the most reliable indicator of
available arsenic levels in the soil.
A number of golf courses in Michi-
gan were then sampled and deter-
minations of the arsenic levels
made to assess the most appropri-
ate levels to utilize in subsequent
greenhouse and growth chamber
studies.

The experimental procedure
used included incorporating the
arsenic throughout the soil mix
prior to seeding. The soil mix con-
taining arsenic was then placed in-
to a replicated series of pots fol-
lowed by seeding to either annual
bluegrass (Poa annua), Penncross
creeping bentgrass or Merion Ken-
tucky bluegrass.

The results showed that the arse-
nic had no effect on seed germina-
tion of annual bluegrass, Penn-
cross creeping bentgrass and
Merion Kentucky bluegrass when
the arsenic was mixed with the soil
and incubated prior to establish-
ment. The incubation involved
placing the soil-arsenic mix in a
polyethylene bag for a period of
seven weeks with weekly wetting
and drying cycles. However,

some decrease in seed germina-
tion of Penncross creeping bent-
grass occurred at medium high
rates when the arsenic-soil mix was
seeded immediately rather than
incubating the mix for a seven
week period. The Bray P, arsenic
extraction procedure revealed
that the available arsenic levels
were reduced during incubation.

Experiments concerning arse-
nic effects on shoot growth re-
vealed that arsenic inhibited the
growth of all grasses. The degree of
reduction, from highest to lowest,
ranked in this order: annual blue-
grass, creeping bentgrass and Mer-
ion Kentucky bluegrass. Merion
Kentucky bluegrass was consistent-
ly more tolerant of soil arsenic lev-
els than was the Penncross.

Investigations of the phospho-
rous-arsenic  interrelationships
showed that high phospharous lev-
els tended to reduce the arsenic
toxicity. However, the magni-
tude of influence was not great. Al-
so, the arsenic toxicity to annu-
al bluegrass was less effected by in-
creasing phosphorous levels than
for such species as Penncross
creeping bentgrass and Merion
Kentucky bluegrass.

Investigations of the soil reac-
tion-arsenic toxicity interrela-
tionships indicated a marked in-
fluence on turfgrass growth and ar-
senic toxicity achieved on annu-
al bluegrass increased as the soil
pH was decreased from 7.8 to 4.3.
The amount of Bray P, extractable
arsenic also increased as the soil
pH was lowered. The greatest in-
crease in arsenic toxicity oc-
curred between the pH's of 6.0 and
4.5. The magnitude of the soil pH
influence on arsenic toxicity
was much greater than the phospho-
rous-arsenic interaction.

continued on page 14
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BEARD from page 13

Evaluation of arsenic toxicity over

a range of soil textures revealed
that arsenic activity decreased
as the clay content increased. This
response was also correlated with
higher levels of extractable alum-
inum which may also have an ef-
fect. Finally, the extractable ar-
senic levels were generally high-
est in soils maintained at field ca-
pacity compared to the same soils
maintained at levels of 70 to 85
per cent of capacity.
Comments: The first decision on
golf courses where annual blue-
grass is or has a potential for be-
coming a significant component
of the golf course fairways is (a)
whether cultural practices should
be adjusted to maintain it or (b) to
control it through adjustments in
cultural practices and/or the use
of chemical control procedures.
The procedure to follow depends
on the environmental and soil
conditions in a given locality.
There are a number of locations
throughout North Amc'l,‘. where
the best approach is to manipu-
late the annual bluegrass popula-
tion in turfgrass communities
strictly by cultural practices.
There are other situations where
chemical control procedures should
be seriously considered. The above
paper addresses itself to the latter
situation and even more specifically
to the considerations involved in the
use of calcium arsenate (Ca,)
As04),).

A review of the history of calci-
um arsenate use reveals specific
situations where excellent con-
trol of annual bluegrass has been
achieved with no visual effects to
the desirable species, particular-
ly Kentucky bluegrasses. In con-
trast, there are also locations
where serious problems have oc-
curred in terms of phytotoxicity
to the desirable species. The work
reported in this paper assists in ex-
plaining some of the variability.

Calcium arsenate can be used
very effectively in the control of
annual bluegrass as indicated in
the above paper. Annual blue-
grass is much more sensitive to
phytotoxic arsenic levels than
are either the bentgrasses or Ken-
tucky bluegrasses. The investiga-
tion also shows that arsenic has a

continued on page 18



BEARD from page 14

minimal effect on the seed. Phy-
totoxicity develops after the
seed has germinated and a suffi-
cient quantity of roots is produced
so that the arsenic is absorbed and
translocated to the sites of phyto-
toxic action causing a relatively
slow physiological death.

The basic problem with this her-
bicide and most others that are be-
ing considered for use in the con-
trol of annual bluegrass in fair-
ways is avoiding phytotoxicity
to the desirable species, such as

Kentucky bluegrass and creeping
bentgrass. The following consid-
erations can be emphasized based
on Carrow’s word and supported
by numerous field observations.
First, the Kentucky bluegrasses
are much less sensitive to arsenic
toxicity than the creeping bent-
grasses. Field observations indi-
cate that a majority of the suc-
cessful fairway conversions from
annual bluegrass to desirable
species has involved Kentucky
bluegrass. Unfortunately the
margin of safety between the lev-
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el of arsenic required for the con-
trol of annual bluegrass and the
level of arsenic that results in
phytotoxicity to creeping bent-
grass is much less than for Ken-
tucky bluegrass. As a result, great-
er difficulty may be faced in terms
of potential arsenic phytotoxicity
where the fairway conversion in-
volves creeping bentgrass.

From the standpoint of soil chem-
istry, Carrow’s work stresses that
the soil reaction is far more im-
portant in influencing arsenic
toxicity than the soil phospho-
rous level. Increased phospho-
rous levels, particularly in the
higher range, will result in a higher
level of arsenic required to
achieve annual bluegrass control.
However, the effect of soil pH,
particularly as it is decreased
from 6.5 to 4.5, greatly increases
the arsenic availability and thus
results in a substantially reduced
rate of arsenic required to achieve
annual bluegrass control. This
explains why the rate of arsenic
that has been used safely in the
Midwest on less acidic soils is more
toxic to the desirable species if it is
used on the East Coast where the
soils are more acidic in reaction.

From a soil physical standpoint,
clay soils tend to reduce arsenic
toxicity. Thus, higher levels of ar-
senic will be required to achieve
control on soils having a high clay
content. However, soils high in
clay frequently have a soil drain-
age problem. The work of Carrow
indicates that soils near field capa-
city will have an increased level of
arsenic available for absorption
by the plant. Here again this con-
firms field observations. Poorly
drained depressional areas and
wet soil conditions have resulted
in serious arsenic toxicity to
both the Kentucky bluegrass and
creeping bentgrass species. It has
been suggested, but not well docu-
mented, that surface water move-
ment may carry arsenic particles
into the lower areas resulting in
increased arsenic levels in those
sites and an inability to establish
Kentucky bluegrass species. Car-
row’s work also suggests that the
actual water level may affect the
quantity of available arsenic.

It is obvious from this discussion
that there are a number of soil

continued on page 64



There are 101 reasons

why a Cyclone
Lawn Spreader is
your best buy!

When you select a Cyclone, you are getting the
benefit of 101 years of broadcast spreading
equipment know-how . . . experience that has
made Cyclone the first choice of professional
turf men.

® Broadcasts material accurately—evenly
® Stripe-free performance

® Ruggedly built for years of service

Ask about the other Cyclone models
that are ideally suited for golf courses.

THE CYCLONE SEEDER CO., INC.
Dept. 60-2, Urbana, Indiana 46990

THE

Constant product
improvement
insures that
LesterMATIC
Chargers will
always be your
best invest-
ment. Latest
models provide
new protection

new features that

getting
better!

Leator MIATI®

With New All-Aluminum
Corrosive-Resistant Case

against damaging surge currents
plus automatically retractable plug
blade protection and many other

guarantee time-

saving, trouble-free performance.

See for yourself. Contact your distributor
or write us for complete specifications.

LESTER ELECTRICAL
625 West A St., Lincoln, Nebraska 68522

LESTER EQUIPMENT
\ 2840 Coronado Street. Anaheim, Calif. 92806 ‘

For more information circle number 169 on card

For_more information circle number 168 on card

exclusive territories.

GOLF SHOE REPS WANTED

We are one of the largest manufacturers of golf shoes in Europe and are
currently marketing the most exciting range of golf shoes in America.

We have been established in Massachusetts for three years and have already
made a big impact in the golf business in the U. S. A.

Due to expansion we now want additional reps to call on pro shops in several

Top commission and full field backing for the right men.
If you want to sell the most exciting range of golf shoes in America contact:

Richard D. Harris, President
Stylo Matchmakers International, Inc.
55 Woodrock Road

' \ . East Weymouth, Mass. 02189

For more information circle number 177 on card

CORRECTION

On page 77 of the October/No-
vember, 1972, issue the wrong pic-
ture was inadvertently shown with
the write up on Century Engineer-
ing Corp.’s new high-low pressure
water (model HPW-3D). The cor-
rect picture is shown at right.

BEARD from page 18

chemical and physical proper-
ties that influence arsenic avail-
ability and control of annual
bluegrass. As a result, no tech-
niques have been developed where-
by an accurate recommendation
can be given about the quantity of
arsenic required to obtain annu-
al bluegrass control without de-
trimental effects to the desirable
turfgrass species. The general
procedure has been to slowly in-
crease the soil arsenic level until
annual bluegrass control is ob-
served. When following this pro-
cedure, it should be remembered
that the quantity of arsenic re-
quired to control annual blue-
grass will be lower during the mid-
summer stress period than the
spring or fall when growth condi-
tions are more favorable. Thus, the
turf should be allowed to pass
through at least one summer stress
period between each arsenic ap-
plication in order to assess the
amount of effective phytotoxici-
ty present in the soil.

Because of the uncertainties as-
sociated with the use of arsenics
for the control of annual blue-
grass, there is one further consid-
eration that should be stressed.
This program should not be ini-
tiated until it has been tried on a
small plot on one or more selected
fairway locations that are repre-
sentative of the conditions exist-
ing on the golf course. A 50 to 100
foot width across the fairway would
serve this purpose nicely. The lim-
ited trial program should be ini-
tiated (a) to give the golf course su-
perintendent the opportunity
of learning how to properly use
the material and (b) to obtain in-
formation concerning the quan-
tity of arsenic that will be re-
quired to achieve effective control
of annual bluegrass without in-
jury to the desirable species. Con-
versely, the tests may indicate that
the soil moisture and drainage con-
ditions are such that arsenics can-
not be utilized effectively with-
out damage to the desirable turf-
grass species. Thus, on-site experi-
mentation concerning the use of
this material should always be
practiced before any decision is
made to proceed with a long-term
program on the golf course. O





