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Q: Given the great advances of bio-
technology, especially by some of
your colleagues in the CALS, UW-
Madiison, do you think we’ll ever see
N-fixing bacteria adapted to the turf-
grass varieties we use on our golf
courses? (SHEBOYGAN COUNTY)

A: My opinion is that this will not hap-
pen. You may have noticed that dur-
ing the past year or two very little
has been reported in the press re-
garding incorporation of N-fixing ca-
pability in the grasses. The basic
problem is that biological N fixation
can only occur in the total absence
of oxygen. Nodules on legumes pro-
vide such an environment. No one
has been successful in isolating an
N-fixing microorganism that will in-
fect and form nodules on grass
roots.

Q: ! learned a lot from your recent arti-
cle in THE GRASS ROOTS about
“Best Management Practices for
Turfgrass.” Can you explain to me
the difference between BMP and
IPM (integrated pest management)?
Or are they essentially the same
thing? (MONROE COUNTY)

A: Integrated pest management is a
part of what is now known as “‘best
management practices” (BMP'’s).
The other part of BMP’s is that
which focuses on nutrition and cul-
tural practices other than pests.
Thus, BMP encompasses IPM.

Q: A sales representative who regularly
calls on me is pushing hard to sell
me a product high in manganese. He
says it's an excellent material for
adding green color to turfgrass (he
calls it a ‘'stain”). Is this legitimate?
Is it phytotoxic? Could toxic levels
build up in the root zone? How safe
would you guess such a material to
be? | have 25 years of experience in
Wisconsin’s golf turf industry; never
before has anyone tried to sell me
manganese. Any advice? (PORTAGE
COUNTY)

A: To date, the only confirmed Mn de-
ficiency on field-grown turfgrass that
I’m aware of occurred in bermuda-
grass in Florida, growing on what
was once a very acid sand but

whose pH over five years had risen
from 5.2 to over 7.0 because of the
high calcium content of the irrigation
water used. Florida researchers
studied the problem and concluded
that applications of manganese sul-
fate or chelate could correct the
problem temporarily. Long-term cor-
rection of the deficiency was
achieved only by applying ammo-
nium sulfate to reduce soil pH.

These same researchers also
cautioned against applying Mn to
large areas. Rather, they recom-
mended dissolving 0.4 0z. MnSQO, in
a gallon of water and spraying an
area to the drip point (i.e., until drops
form on the turfgrass and begin to
run off the leaves). Response to the
Mn will show up in a week or two if
the turf is Mn deficient. Unless the
turf was chlorotic to begin with, the
only response you can expect is a
faster growth rate.

| seriously doubt whether there is
any Mn-deficient turf in Wisconsin.
If one were to look for some, you'd
want to seek out areas where the
turf was established on highly acid
(pH 5.0 or less) sandy soil and the
pH subsequently adjusted to 7.0 or
higher through liming or use of
“hard” irrigation water. You would
then look for turf in which the young-
est leaves are chlorotic and the old-
er leaves have yellow-green spots.

I'd venture to guess that the Mn
rates being recommended for turf-
grass will not cause phytotoxicity un-
less used for several seasons on turf
with naturally high Mn levels. In gen-
eral, this will be the case only where
the turf is being grown on poorly-
drained mineral soil.

Q: How likely is nitrogen used in golf

course fertilization programs to en-
ter groundwater supplies? (OZAU-
KEE COUNTY)

A: At current rates and frequencies of

N applications on properly-man-
aged golf courses, chances of
groundwater contamination with
harmful levels of nitrate are very re-
mote. This is the conclusion recently
drawn by several researchers who
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have studied the problem and re-
viewed all evidence currently avail-
able.

If leaching of nitrate were to be a
problem, it would occur on sandy
soils or sand-based putting greens
treated with excessive rates of sol-
uble-N fertilizer and over-watered.
Researchers at the University of
Massachusetts recently reported on
their research on 80:20 sand:peat
greens. When the greens were
treated with 0.2 Ib N on 7-day cycles
or 04 Ib on 14-day cycles and irri-
gated with 0.5 inch water three times
per week, 46% of the water leach-
ed BUT total N leaching losses were
less than 0.5% of the N applied. Un-
der these conditions, fertilizer N
leaching losses did not differ with
the N source applied. When 1.0 Ib
N was applied all at once, fertilizer
N leaching losses averaged 1.2%
and leachate nitrate concentrations
exceeded the drinking water stan-
dard of 10 ppm for the first four days
following application of calcium ni-
trate and ammonium nitrate but not
when urea, ammonium sulfate, UF,
or IBDU were applied.

Anyone in the turf industry con-
fronted by public concern over
groundwater contamination with ni-
trate from fertilizer needs to point
out several key things: (1) Unlike
with field crops, the rates of N used
are considerably less than those
needed for maximum growth.
Hence, turfgrass recoveries of fertil-
izer N are relatively high; (2) When
soluble N enters the root zone of
turf, the N disappears very quickly
from soil solution. Research has
shown that 60 to 80% of the solu-
ble N is taken up by the grass and
microorganisms within 48 hours af-
ter entry into the soil solution; (3) Un-
like with most field crops, the N ap-
plied to turf is split up into several
applications each season. Conse-
quently, soil solution levels of nitrate
remain relatively low and any water
leaching beyond the root zone has
only very low nitrate concentrations;
and (4) Turf, because it is a “‘high-
value crop’), is often fertilized with



SRN. Slow-release N sources do
not load up soil solution with nitrate
such that extensive leaching can oc-
cur. For these reasons, turf is one of
the most environmentally-sound
crops that can be grown.

Q: Sometimes you feel like you cannot
win. We have high pH conditions and
have been using elemental sulfur to
gradually lower (or at least stabilize)
that 7.5+ number. Now, | read where
a professor of agronomy at Ohio
State is raising the flag on programs
like mine. He says sands with high
CaCOj; content (and a subsequent
high pH from 7.5 to 8.5) can create
problems when sulfur is added to
them. The sulfur dissolves the
CaCO0s,, allowing it to migrate down
in the profile. The result is a caliche
layer with a high pH. He says it's al-
most like cement. Should I quit us-
ing sulfur? Which is worse — a
caliche layer or high root zone pH?
(IOWA COUNTY)

A: Is your high pH the result of using
a calcareous sand to begin with or
the result of several years of irriga-
tion with water high in calcium and
magnesium? If the latter then you

need not worry. You'll be long gone
before the quantities of CaCO; re-
quired to form a caliche (CaCOj3)
layer develops from irrigating with
hard water. On the other hand, if the
sand used during construction or for
topdressing contains several per-
cent of CaCOg, the main prerequi-
site for caliche formation is in place.
Whether or not or when formation of
the layer will occur, | can’t say. Lit-
erature does tell us though that
caliche becomes hard and ‘‘almost
like cement’’ only if allowed to dry.
By definition, caliche is a soft, fria-
ble CaCQO3-dominated layer in soils
of low rainfall regions. Indications
are that soil must start out with a
substantial CaCOj3; content and vir-
tually no leaching must occur for
many years before a caliche layer
begins to develop.

I’ve not seen any evidence of for-
mation of caliche layers in the put-
ting greens I've examined. | have,
however, found accumulations of
iron oxides cementing sand grains
together and starting to form physi-
cal barriers to turfgrass root devel-
opment.

We Make Your
Problems
Crystal Clear

Each year, more golf course superintendents

Q:I'm a dedicated Milorganite user

and, quite frankly, have no intention
of changing. But it seems more and
more companies are ‘‘getting into”
the organics. A colleague is quite
happy with a product called “‘Sus-
tane’. Yet another used an organic
(from poultry manure) and the mate-
rial was disastrous — bad odor and
even worse physical properties. Ru-
mor has it that one of our major na-
tional plant food companies is devel-
oping a line of organics, too.

What do you think about all this?
Is it just another bandwagon every-
body is climbing aboard or is there
merit to these kinds of products?
Won’t Milorganite always stand
alone? (GREEN LAKE COUNTY)

: Several forces are at work here. You

have the public sector push toward
use of ‘‘natural fertilizers’ becom-
ing the answer for some major dis-
posal problems confronting the
poultry industry and a few others
with organic wastes. In the midst of
this, considerable progress has
been made the past few years in de-
veloping large-scale composting
technology. Thus, all the ingredients

realize a simple and energy efficient method of
treating problem water quality in their streams and
ponds. Otterbine Floating Aerators help prevent
algae, aquatic weeds and noxious odors by speeding
up the breakdown of wastes.

Through Otterbines’ Floating Aerators, up to 3.6
pounds of dissolved oxygen is circulated into 37,500
gallons of water per horsepower hour. With dissolv-
ed oxygen, bacteria will break down organic wastes
naturally, leaving you clearer and cleaner water.

Otterbine Floating Aerators are self-contained units
which range in pumping capacity from 16 to 3,100
gallons per minute. Unit sizes are available in 1/6 to
10 horsepower. Minimum pond size can be as small
as 8 feet in diameter and 13 inches deep. These
aerators can also beautifully illuminate fountains
with low voltage light kits and timing systems.

For more information on
Otterbine Floating Aerators contact:
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Reinders Irrigation Supply

8§00 782-3300 Milw. (414) 786-3301
13400 Watertown Plank Road. PO. Box 825
Elm Grove, Wisconsin 53122-0825



