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Fertilizer ordinances that are not based on 
science are like poison ivy.
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offering and promoting 
BMP training programs 
throughout the state at 
many locations and times. 

UNFRIENDLY 
FERTILIZER ORDINANCES
Regardless of all this research, outreach 
and education, some municipalities 
have and continue to enact their 
own “modified” versions of the fertil-
izer model ordinance and include 
some non-scientific-based ideas like 
rainy-season blackouts and various 
other “tweaks” that have unintended 
consequences. Some of these modifica-
tions to the model ordinance have 
the propensity over time to lead to 
degradation of turf near water bod-
ies and additional problems with 
erosion and increased runoff that 
healthy turf would have prevented. 

I have spoken to several well-respected 
researchers around the country, and a 
couple have told me, “Don’t sweat it,” 
because once these self-proclaimed 
environmental activists realize that what 
they have adopted in these modified 
ordinances is not working, they will 
eventually drop them. However, in the 
interim, it is frustrating to see this mad-
ness going on. It’s kind of like watching 
a very small stand of poison ivy growing 
in your neighbor’s yard. When you first 
see it, it really does not bother you, as 
you figure it is their problem. But, as 
the vine gets larger and larger, all of a 
sudden, it spreads to your yard and now 

President’s Message

Since this edition of Florida Turf 
Digest is the nutrient manage-
ment issue, I wanted to point 

out what the Florida Turfgrass 
Association (FTGA) is doing for 
you, your job, your place of employ-
ment and the environment. 

POSITIVE PROGRAMS
With FTGA’s support of programs like 
Florida Friendly Landscaping, Golf Best 
Management Practices (BMPs), Green 
Industry BMPs and the Department 
of Environmental Protection’s Model 
Ordinance for Florida-Friendly 
Fertilizer Use on Urban Landscapes, 
our industry is already ahead of the 
curve for much of the country on 
environmental issues and activism. 

As an industry, we are basing our nutri-
ent management recommendations 
on university research and scientific 
outcomes that have been peer-reviewed. 
These recommendations accomplish 
two main goals. First, they keep our 
turfgrass healthy, strong and resistant to 
insect and disease pressures. Secondly, 
these recommendations keep our 
planet and waters safe and the environ-
ment healthy.

In conjunction with the University 
of Florida’s Institute of Food and 
Agricultural Sciences, the FTGA 
has aided in the promotion of the 
Model Ordinance for Florida-Friendly 
Fertilizer Use on Urban Landscapes. 
In addition, the association assists in 

it is your problem, too. The next thing 
you know, you wake up in the middle 
of the night, scratching and murmur-
ing some words that might make your 
household pets take notice of you. 

COMMON GOALS
The FTGA is fighting to keep the poi-
son ivy out of our state on your behalf 
with programs that need your support 
like the Environmental Research and 
Education Foundation (EREF), as 
well as your continued membership 
in the FTGA. This funding is the only 
way we can continue to fight the self-
proclaimed environmental activists with 
our approach of educating our stake-
holders. The truth is, this is not about 
who is right or wrong; it’s about doing 
what is best for the environment and 
the state. We all want the same things: a 
healthy environment for our state, clean 
water to drink, clear waters in which to 
recreate and, of course, green grass.

I look forward to your continued sup-
port of the FTGA and EREF. b

By John Mascaro,
FTGA President

Fertilizer ordinances that are not based on 
science are like poison ivy.

offering and promoting 
BMP training programs 
throughout the state at 
many locations and times. 

UNFRIENDLY 
FERTILIZER ORDINANCES

The  
problem 
with  
poison  
ivy
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By Pete Snyder,  
Executive Director

From the Executive Director

The Florida Turfgrass Association 
(FTGA) has an active Industry 
Advocacy Committee that keeps 

an eye out for challenges that may 
cause you and your business prob-
lems. Industry Advocacy co-chairs, 
Brad Holler (Agro-Smart Turf & 
Ornamental) and Andy Jorgensen 
(Top of the World), have a very strong 
committee that includes Tiffany Bailey 
(Bayside Sod), Mac Briley [ValleyCrest 
and Environmental Research and 
Education Foundation (EREF) chair], 
Mac Carraway (Carraway Consulting 
and EREF executive director), Suzanne 
Graham (Massey Services), Molly 
Jennings (Scotts Miracle-Gro), John 
Mascaro (Turf-Tec International), 
Greg Pheneger (John’s Island Club), 
Ian Rodriguez (ValleyCrest) and Erin 
Wilder (Sod Solutions).

All segments of the turfgrass indus-
try have representation; however, 
we may not be aware of things that 
are happening at a local level. We 
need your help to keep us alerted 
to local (county or municipal) hap-
penings. Please don’t assume we 
know. Just forward any information 
you can provide to info@ftga.org. 

The FTGA does its best to help protect 
our industry and your jobs. As the 
expression goes, “We got your back” — 
bad English, but you get the point. We 
are asking that you recognize our efforts 
on your behalf by becoming a member 
of the FTGA.

MEMBERSHIP BENEFITS
And there’s more. Members receive 
discount pricing on all FTGA programs 
(up to a 50 percent savings over non-
members). In addition, FTGA members 
are entitled to:

FTGA Membership Directory — Along 
with your membership renewal, you will 
receive the updated FTGA Membership 
Directory & Industry Guide, which is a 
great way to locate industry contacts.

E-Newsletter Industry Alerts — Stay 
abreast of industry news, events, 
calls-to-action and critical dates 
through periodic e-newsletter 
alerts, which are delivered when 
needed to your e-mail address.

Annual Conference & Show — FTGA 
members receive discounted registra-
tion fees, discounted trade show booths 
and sponsorship opportunities. This 
annual event provides excellent oppor-
tunities for education [including con-
tinuing education unit (CEU) credit] 
and networking for your company.

Regional Turf Seminars — FTGA 
members receive discounted registra-
tion fees for the local turf seminars 
throughout the state. The turf seminars 
include up-to-date research, education, 
new products, CEU and Certified Crop 
Adviser credits and a catered lunch.

Florida Turf Digest — Members receive a 
free subscription to the FTGA’s maga-
zine, Florida Turf Digest, featuring timely 
research updates, turf management 
articles and news of significance to the 
turfgrass industry. Beginning with the 
May/June 2016 issue, we will only be 
mailing hard copies of the Florida Turf 
Digest to the FTGA members, advertis-
ers, article contributors, and exhibitors 
and sponsors of the Turf Seminars and 
annual Conference & Show.

JOIN THE CAUSE
The FTGA offers two types of 
memberships:

Individual memberships are designed 
for a single person or employee. Only 
this person will receive the member 
pricing for the FTGA events. Individual 
memberships start at $35. 

Group memberships are designed 
for both company and individual 
employee recognition. This member-
ship will allow all your employees to 
receive the special member pricing 
for any of the FTGA events. Group 
memberships start at $200. 

Membership dues are assessed each 
calendar year and should be paid by 
January 31. Memberships received after 
March 15 will still be entitled to receive 
all membership benefits, but will miss 
the deadline for inclusion in the annual 
Membership Directory & Industry Guide.

See the FTGA website (www.ftga.org) 
for more information on membership. 
If you are not certain whether you are 
a member or not, please contact us at 
info@ftga.org. b

In the
trenches
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Iron (Fe), manganese (Mn) and 
magnesium (Mg) are plant essential 
elements just as important to plants 

as carbon, hydrogen and oxygen. As 
such, turfgrass grown in the absence 
of these elements would either die or 
not be able to complete its lifecycle. 
This is why Fe, Mn and Mg are likely 
common components of your nutrient 
programs. However, it has been our 
observation that very little thought has 
been given to the form in which these 
elements are applied. Foliar versus 
granular applications vary greatly in 
their ability to introduce these three 
elements into the turfgrass system. 
For example, some herbicides are far 
more effective when they are applied 
to the leaf surface (foliar) than 
when applied to the soil (granular) 
and vice versa. This same rationale 
may be true for certain nutrients.

In 2014, we designed an experiment to 
answer a simple question: “How does 
bermudagrass respond to different 
sources of Fe fertilizers?” Little did we 
realize, that simple question would 

evolve into 10 separate studies (and 
counting) spanning the entire state 
of Florida from the Panhandle to Fort 
Lauderdale. The expansion of this 
project was largely due to the interest 
we received from people like you. 
Superintendents, landscape profes-
sionals, and fertilizer applicators and 
blenders have been very interested in 
our findings. Our results are contrary 
to popular opinion and even to our 
own initial understanding of the soil/
turfgrass system. As the data continues 
to come in, we may now begin commu-
nicating the initial results, provide an 
explanation and deliver preliminary rec-
ommendations. The following is a brief 
synopsis of our Fe, Mn and Mg research.

STUDIES 1– 4: BERMUDAGRASS 
RESPONSE TO IRON FERTILIZERS
Location: Citra and Jay
Length: Six weeks
Applications: One
Treatments: Untreated control, Fe 

sulfate liquid, Fe sulfate, Fe sucrate, 
Fe humate, Fe oxide and Fe chelate 
(EDTA) (see Figure 1)

Rate: 20 lbs. of Fe per acre (This rate 
far exceeds the recommended rate for 
EDTA and foliar applications, but is 
normal for granular applications.)

Results: In the first year, only Fe sulfate 
liquid increased turf quality. In the 
second year, Fe sulfate liquid, Fe EDTA 
and Fe humate increased turf quality. 
Granular Fe sulfate, Fe sucrate and Fe 
oxide did not influence turf quality.

STUDIES 5– 6: ST. AUGUSTINEGRASS 
RESPONSE TO FE, MN AND MG 
FERTILIZERS

Location: Citra and Jay
Length: Four months
Applications: Monthly
Treatments: Untreated control, Fe 

sulfate liquid, Fe glucoheptonate, Fe 
sulfate, Fe sucrate, Mn sulfate liquid, 
Mn glucoheptonate, Mn sulfate, Mn 
sucrate, Mg sulfate liquid, Mg gluco-
heptonate, Mg sulfate and Mg sucrate

Rates: Granulars = 20 lbs. of element 
per acre; liquids = 2 lbs. of element 
per acre

Results: Liquid Fe sulfate and Fe 
glucoheptonate consistently increased 

Turfgrass nutrition: iron, manganese and magnesium
By Travis Shaddox, Ph.D., J. Bryan Unruh, Ph.D., and Jason Kruse, Ph.D.

Figure 1. Aerial photograph of Princess bermudagrass three weeks after applying iron. Each dark green rectangle received liquid iron sulfate. All other 
rectangles received granular iron sources or no iron.
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turf quality. After the fourth applica-
tion, Mg sulfate liquid increased turf 
quality. Granular forms of Fe, Mn or 
Mg did not influence turf quality.

STUDY 7: BERMUDAGRASS 
RESPONSE TO SPARGED, CHELATED 
MINOR ELEMENTS
Location: Citra
Length: Four months
Applications: Monthly
Treatments: Untreated control, Fe 

sulfate, Fe sucrate, Fe chelate 13 
percent, chelated Fe (13 percent Fe) 
sparged on gypsum, chelated minors 
(8 percent Fe, 4 percent Mn, 0.5 
percent Mg) sparged on gypsum and 
chelated minors [7.5 percent Fe, 8 
percent Mn, 4.5 percent zinc (Zn), 
2.3 percent copper (Cu), 1.3 percent 
boron (B), 0.04 percent molybdenum 
(Mo), 13 percent sulfur (S)] sparged 
on gypsum

Rates: Granulars = 20 lbs. of Fe per 
acre; sparged = 0.5 lbs. of Fe per acre

Results: None of the treatments 
increased turf quality.

STUDY 8: BERMUDAGRASS RESPONSE 
TO VARYING RATES OF SPARGED, 
CHELATED MINOR ELEMENTS
Location: Gainesville
Length: Six weeks
Applications: One
Treatments: Untreated control, Fe 

chelate 13 percent, chelated Fe (13 
percent Fe) sparged on gypsum, 
chelated minors (8 percent Fe, 4 
percent Mn, 0.5 percent Mg) sparged 
on gypsum and chelated minors (7.5 
percent Fe, 8 percent Mn, 4.5 percent 
Zn, 2.3 percent Cu, 1.3 percent B, 0.04 
percent Mo, 13 percent S) sparged on 
gypsum

Rates: 0, 1, 5, 10 and 20 lbs. of Fe 
per acre

Results: Treatments did not increase 
turf quality at any rate.

STUDY 9: RAPID EXTRACTION OF 
IRON FERTILIZER SOURCES
Location: Gainesville
Treatments: Fe EDTA, Fe sulfate, Fe 

humate, Fe sucrate and Fe oxide
Results: Fe extracted from Fe EDTA, 

Fe sulfate, Fe humate, Fe sucrate and 

Fe oxide was 313, 103, 35, 4 and 0.5 
percent, respectively, of the guaran-
teed analysis.

STUDY 10: SOLUBILITY OF FE, MN 
AND MG IN TWO ALKALINE SOILS 
(INCUBATION STUDY)
Location: Gainesville
Length: Three weeks
Treatments: Untreated control, Fe 

sulfate, Fe glucoheptonate, Mn sulfate, 
Mn glucoheptonate, Mg sulfate and 
Mg glucoheptonate

Results: More than 95 percent of 
applied Fe became insoluble within 
one hour of entering the soil solu-
tion. Approximately 50 percent 
of applied Mn became insoluble 
within one hour. The remaining 
Mn remained sparingly soluble for 
three weeks. About 90 percent of 
applied Mg remained soluble for 
three weeks. Glucoheptonate did not 
increase solubility of Fe, Mn or Mg.

SUMMARY DISCUSSION
From the results summarized in Table 
1, a few conclusions can be made. First, 
foliar applications of Fe resulted in 
more consistent turfgrass response than 
granular Fe. In fact, the only granular 
iron sources that resulted in a response 
were Fe humate and Fe EDTA. If you 
are using one of these two granular Fe 
sources, then pat yourself on the back. 
However, remember that we tested 
rates that may far exceed the rates you 
used. For example, you may be applying 
granular Fe EDTA in a blended fertil-
izer containing less than 0.5 percent 
chelated Fe. In this case, you would be 
applying Fe between 0.5 and 1.5 lbs. 
per acre. We used 20 lbs. of Fe per acre, 
which is nearly 40 times higher!  

A second conclusion we may draw is 
that Mn and Mg are less likely to induce 
a response than Fe. We did not observe 
Mn to increase turfgrass quality in any 

Fertilizer Form Derived From Fe Mn Mg Studies Response Response
Percent Number Percent

Fe-Gluco L Glucoheptonate 6 0 0 2 2 100

Fe-Sulfate L Sulfate 6 0 0 6 6 100

Fe-Sulfate G Sulfate 30 0 0 7 0 0

Fe-Sucrate G Sucrate 50 0 0 7 0 0

Fe-Chelate G EDTA 5 0 0 4 2 50

Fe-Humate G Humate 14 0 0 4 1 25

Fe-Oxide G Oxide 50 0 0 5 0 0

Mn-Gluco L Glucohepatonate 0 5 0 2 0 0

Mn-Sulfate L Sulfate 0 5 0 2 0 0

Mn-Sulfate G Sulfate 0 32 0 2 0 0

Mn-Sucrate G Sucrate 0 50 0 2 0 0

Mg-Gluco L Glucoheptonate 0 0 4 2 0 0

Mg-Sulfate L Sulfate 0 0 4 2 1 50

Mg-Sulfate G Sulfate 0 0 10 2 0 0

Mg-Sucrate G Sucrate 0 0 50 2 0 0

Chelated Minors P Unknown Chelate 8 4 0.5 2 0 0

Chelated Minors P Unknown Chelate 13 0 0 2 0 0

Chelated Minors P Unknown Chelate 7.5 8 0 2 0 0

Chelated Minors P Unknown Chelate 13 0 0 2 0 0

L = liquid, G = granular, P = sparged powder

Table 1. Summarization of field and greenhouse studies investigating turfgrass responses to various 
forms of Fe, Mn and Mg
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study, whereas foliar Mg sulfate did 
increase turfgrass quality in one study. 

The primary reason why granular 
forms of Fe and Mn are not increas-
ing turf quality is due to the rapid 
oxidation of these metals in our soils. 
Our incubation study clearly found 
that nearly all Fe was unavailable 
within one hour of entering the soil 
solution, and most Mn was insoluble 
after the first day of application. 

In order to increase the amount of 
soluble Fe and Mn in the soil solution, 
you may choose to use a chelate. While 
this decision seems logical, we found 
that the glucoheptonate is incapable of 
increasing the solubility of Fe, Mn or 
Mg in the soil solution. While gluco-
heptonate formulations of Fe, Mn and 
Mg may provide other benefits such 
as foliar absorption and liquid fertil-
izer stability, they do not provide any 

advantage or disadvantage with respect 
to chelation in these soils.

Do not doubt the necessity of Fe, Mn 
and Mg in turfgrass management. If the 
plant is deprived of these elements, turf-
grass quality will eventually decline, and 
turfgrass death may occur. However, the 
methods in which these elements are 
delivered into the soil turfgrass system 
greatly influences the plant’s ability to 
uptake these applied nutrients. 

Foliar applications of Fe, Mn and Mg 
are more effective than granular appli-
cations for many reasons. First, foliar 
applications avoid the soil solution 
where oxidation of these elements ren-
ders much of the nutrients unavailable 
for plant uptake. Second, foliar applica-
tions greatly increase the uniformity of 
nutrient distribution, especially when 
very small quantities of minor elements 
are needed. Lastly, leaf absorption can 

be much more rapid than root uptake. 
The use of granular Fe, Mn or Mg at 
rates normally applied in blended fertil-
izer may not necessarily be detrimental 
to your turfgrass management program. 
However, in order to maximize product 
efficiency and turfgrass quality, foliar-
applied Fe, Mn or Mg would be a better 
choice than granular-applied.

Travis Shaddox, Ph.D., is an assistant 
professor at the University of Florida’s (UF) 
Fort Lauderdale Research and Education 
Center. J. Bryan Unruh, Ph.D., is a professor 
and the associate center director at the 
UF’s West Florida Research and Education 
Center in Milton. Jason Kruse, Ph.D., is an 
associate professor in the UF environmental 
horticulture department in Gainesville.

Rates used in these studies are for experimen-
tal purposes. Always follow labeled rates. b
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Nutrient Management 

There is an enormous amount 
of detailed information on soil 
nutrients and turfgrass growth. 

Manufacturers have made great 
strides in improving the efficiency and 
timed release of fertilizer nutrients. 
Regulatory agencies have placed turf-
grass managers in a delicate position to 
protect the water and the atmosphere 
while at the same time providing 
customers with green grass that is safe 
to play on. Soil sampling and analysis 
have gotten more complicated. Lost in 
the details are straightforward strategic 
issues; the most difficult unresolved 
problem is how to measure and moder-
ate nitrogen (N).

Among all soil-available nutrients, nitro-
gen most strongly drives the growth of 
grass, but it is the hardest to control. 
In most experiments that I and other 
scientists have done, when a nitrogen 
fertilization variable is included, it is 
the one factor that shows the strongest 
turfgrass response, often for the better. 
Nitrogen is the one fertilizer nutrient 
that fosters dramatic short-term results 
in turfgrass color (see Figure 1).

NITROGEN STUDIES
In a bermudagrass sod regrowth study 
(see Figure 2), higher rates (up to 2 
pounds of N applied per 1,000 square 
feet per month) of nitrogen application 

fostered stronger sod that was harvest-
able more quickly. For bermudagrass, it 
is hard to define a limit to its potential 
growth if there is enough available 
nitrogen. Golf and sports turf in Florida 
must recover from wear damage, before 
goosegrass and other weeds invade, so 
fertilizer nitrogen (there is realistically 
no other source for turf) is an ally in 
the fight against weeds and for the 
satisfaction of those who want to see 
green, weed-free turf. Management of 
bermudagrass especially is management 
of nitrogen.

In a St. Augustinegrass drought-
resistance study, in each of three years, 
the high nitrogen rate (6 pounds of N 
per 1,000 square feet per year) caused 
more extensive wilting than one-third 
that nitrogen rate. In eight studies of 
cool-season turfgrasses by scientists 
throughout the United States, higher 
nitrogen fertilization rates always caused 
lower densities of crabgrasses and 
broadleaf weeds, mostly dandelion. 

In studies of chinch bug outbreak in St. 
Augustinegrass in response to fertiliza-
tion, chinch bug densities were signifi-
cantly increased in nitrogen-fertilized 

plots compared with non-fertilized 
plots, and nitrogen sources differed 
in the resulting chinch bug popula-
tion numbers. High-fertilization St. 
Augustinegrass treatments had higher 
chinch bug damage than low-fertiliza-
tion treatments.

In a three-year study to assess the role 
of irrigation and dollarweed infesta-
tion, besides detecting a very strong 
irrigation effect, a higher fertilizer 
application rate suppressed dollarweed 
in the first year and affected other weed 
populations. After three years of treat-
ments, Surinam sedge (Cyperus surina-
mensis) was significantly more abundant 
under high fertilization, while Spanish 
needle (Bidens alba) and bull paspalum 
(Paspalum setaceum) were significantly 
more abundant under low fertilization.

The beneficial effect of higher nitro-
gen fertilizer applications has been 
confirmed in long-term pasture grass 
investigations, in reducing white 
clover populations, whereas increasing 
phosphorus and potassium (K) fertiliza-
tion occasionally increased white clover 
populations. At the 140-year-old Park 
Grass Experiment at Rothamsted, UK, 

Nutrient management strategies
By Phil Busey, Ph.D., CCA, CPAg

Figure 1. Nitrogen is a dramatic driver of turfgrass growth and chlorophyll production, as demon-
strated by this careless fertilizer application at a major South Florida shopping mall.

Figure 2. Bermudagrass sod strength is strongly 
enhanced by high rates of nitrogen fertilization. 
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abundance of dandelion increased 
17- to 20-fold as a result of potassium 
fertilization. For those concerned with 
optimum N:K ratio and providing 
enough potassium, there may be an 
unexpected downside to potassium 
because it may encourage some kinds 
of weeds.

In my observation, too much nitrogen 
is sometimes harmful to turfgrass by 
stimulating a plant that is top-heavy and 
too luxuriant for successful transplant. 
But in initial stages of propagation 
and establishment, as long as water is 
available, and roots are encouraged to 
explore deeply, higher nitrogen applica-
tion rates are beneficial.

THE DILEMMA: 
DETERMINING NITROGEN 
AVAILABILITY
The big puzzle in nitrogen manage-
ment is that unlike other major soil 
nutrients, we have no practically reliable 
way to measure nitrogen availability and 
release in the soil. In its most common 
nitrate form, nitrogen is not retained by 
soil particles, and it is the nutrient most 
commonly pointed to in eutrophication 
of coastal ecosystems, including valu-
able estuaries. 

Worldwide, reactive nitrogen (primarily 
ammonium and nitrate ions) has more 
than doubled due to chemical synthesis 
by humanity (the Haber-Bosch process) 
as well as widespread expansion of 
nitrogen-fixing bacteria associated 
with legumes such as alfalfa. So besides 
feeding the world’s population through 
the Green Revolution, the increase of 
reactive nitrogen in the environment 
far exceeds humanity’s relative contri-
bution to atmospheric carbon dioxide. 
In ways that are both strongly positive 
and strongly negative, nitrogen has an 
enormous effect in many situations and 
is the most difficult nutrient to manage.

The goal for turfgrass managers is to 
throttle the rate and timing of nitrogen 
application to just the right level for 
steady turfgrass growth. Regulations 
to limit nitrogen application during 
periods of rapid turfgrass growth have 
a potentially opposite effect: to foster 

fertilization when it’s not needed and 
when nitrogen is more likely to escape 
the grasp of roots and fall into the 
groundwater. But this isn’t the total 
disaster it sounds like, because smart 
fertilizer crafters have found ways, 
mainly through coatings, to slow down 
and extend the release of nitrogen well 
into blackout periods. The problem 
with this is (and doesn’t every solution 
have a problem?) that a large supply of 
latent reactive nitrogen makes it harder 
to know what’s going on.

Unlike potassium, phosphorus, mag-
nesium and calcium, no soil test will 
reliably tell you how much nitrogen is 
available to turfgrass. 
Soil microorgan-
isms compete with 
one another and 
with higher plants 
to achieve certain 
ratios of soil carbon 
and soil nitrogen. 
Whatever we do to 
test the soil — and 
even the plant tissue 
— to find out what’s 
going on, we have at 
best a rough idea of 
nitrogen availability.

Probably the best indi-
cators of nitrogen are 
green color (assuming 
something else is not 
affecting grass color) 
and number of mower 
baskets, if the mower is 
one that has baskets. If 
you are removing clip-
pings, the more baskets 

that are emptied, the more nitrogen 
stimulation is probably occurring. 
At some point, you need to throttle 
the nitrogen to a reasonable level.

THE POTASSIUM 
QUESTION
Because of the ease of soil testing for 
other nutrients, there is overemphasis 
on other nutrients. This is understand-
able for golf course greens and sand 
fields that are normally well-drained 
and prone to loss of cations (positively 
charged nutrients) that include most 
soil nutrients. Yet there remain major 
questions in academia of the impor-
tance of potassium in root growth, 
which collides with the widely-held, 
positive view of turfgrass managers 
toward low N:K ratios.

Without answering directly whether 
potassium is critical for root growth 
— there is no strong evidence either 
way — I will point out that it is very 
difficult to sustain potassium levels 
in alkaline sands at values generally 
accepted as sufficient — 37 parts per 
million (ppm). As shown in Figure 3, 
plots with 30 ppm potassium treated 
with potassium (as Sul-Po-Mag) in 

Figure 3. Soil potassium declines so quickly 
in alkaline sand soils that the N:K ratio is less 
important than regular fertilization.

Figure 4. The incorrect extractant (Mehlich III) resulted in spurious high 
estimates of nutrient availability in some soils. Soils with a pH of 7.6 or 
higher are marked in fuchsia color, and some show well over 10,000 
ppm calcium from the Mehlich III extractant, versus lower values below 
5,000 ppm for ammonium acetate extraction.
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Nutrient Management

a sports turf field increased to over 
100 ppm within a few days, but fell 
below 30 ppm within 30 days. 

So for those who feel that potassium 
is critical, an “ideal” N:K ratio misses 
the main point. Almost any amount of 
potassium at any ratio will have little 

or no sustained effect in alkaline sand 
unless it is applied regularly, at least 
once per month. In lower soil pH areas, 
I have found that potassium carries 
over for at least two months, and other 
cations such as magnesium can carry 
over for two months even in alkaline 
sand soil.

USE THE RIGHT 
EXTRACTANT
Regular soil sampling and testing 
makes sense in nutrient management 
as long as the appropriate extractant 
is used. For most purposes, I prefer 
the Mehlich III extractant, which 
does well for a range of intermedi-
ate soil pH values in Florida. 

But even with Mehlich III nutrient 
extraction, I have observed spurious 
high values for calcium in some, but 
not all, high pH soils. As Figure 4 
(page 15) shows, when values are above 
5,000 ppm calcium, which only occurs 
sometimes at a pH of 7.6 or higher, 
then ammonium acetate extractant 
should be used instead of Mehlich III. 
Otherwise, the availability of calcium 
and other nutrients can be misrepre-
sented. Similar kinds of problems can 
exist for phosphorus, which at high soil 
pH is overestimated. In these soils, the 
Olsen extraction should be used.

PROTECTING THE 
ENVIRONMENT
Considering that available nitrogen in 
the soil is mostly nitrate, and that it is 
very highly leachable, what can you do 
to reduce environmental degradation? 
Having a smart irrigation system is a 
huge step in nutrient retention. This 
is a point that is frequently missing 
in environmentally, well-intentioned 
efforts to regulate fertilizer application. 
Most irrigation systems probably waste 
as much water, if not more water, than 
is required. Fertilizer usage is only 
going to be as efficient as the irrigation 
system; so anything to improve distribu-
tion uniformity in an irrigation system 
will probably pay for itself in better 
fertilizer-use efficiency.

Phil Busey, Ph.D., CCA, CPAg, is a 
University of Florida emeritus professor of 
environmental horticulture and president of 
Phil Busey Agronomy Consulting Inc. b
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Nutrient Management

New insights into how phospho-
rus leaches into groundwater 
could help reduce its potential 

impact on water and the environment, 
a University of Florida/Institute of Food 
and Agricultural Sciences (UF/IFAS) 
scientist says.

Phosphorus poses an environmental 
threat when it travels from soils to open 
water bodies, including lakes, streams 
and rivers. When too much phosphorus 
is applied to soils, the ground cannot 
hold all of the chemical, said Gurpal 
Toor, an associate professor of soil and 
water science at the UF/IFAS Gulf 
Coast Research and Education Center 
in Balm. As a result, phosphorus leaches 
out and migrates to water bodies, lower-
ing water quality and leading to algal 
blooms. Such blooms can choke off 
oxygen to fish and underwater plants. 

In a newly published study in the 
Vadoze Zone Journal, Toor examined 
phosphorus that percolated into soils in 
Maryland and Delaware. He conducted 
the study with his former mentor, Tom 
Sims, a retired associate dean and 
professor at the University of Delaware.

For several decades, animal manure 
has flowed into soils in Delaware 
and Maryland. Areas around Lake 
Okeechobee in Florida mirror the agri-
cultural soils of southern Delaware and 
Maryland, Toor said. So the findings 
apply to many places.

In the study, Toor and Sims character-
ized the effect of soil properties and 
saturation on phosphorus leaching 
from three soil series in Delaware and 
Maryland. Researchers collected 18 soil 
columns using a tractor-mounted device 
from three soils that varied in their 
drainage characteristics. Some drained 

well, others drained moderately and 
others drained poorly.

Researchers identified soils with 
variable phosphorus concentrations 
and determined their phosphorus 
saturation ratio, which is the amount 
of phosphorus in the soil versus the 
amount that soils can hold. They found 
that scientists and regulators should use 
the phosphorus saturation ratio and 
their knowledge of water flow paths in 
soils to predict how much phosphorus 
may leach from soils. 

“Anyone who is concerned about how 
much phosphorus they have in the soils 
can quickly find out through a soil test,” 

Two key factors control phosphorus  
movement from soil to groundwater
By Brad Buck

said Toor. “This would not only protect 
the environment, but will also reduce 
the need to apply excess fertilizer to 
grow crops.”

They concluded that two factors 
determine the potential dangers of 
phosphorus leaching into groundwater: 
how much of the nutrient is already in 
the soil and the paths available for it to 
wind up there, Toor said.

See http://dx.doi.org/doi:10.2136/
vzj2015.08.0108 for details of the study.

Brad Buck is a UF/IFAS coordinator of 
educational media/communications in 
Gainesville. b
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Spotlight

Golf has always been a part of 
Steven Wright’s family life. 
What started as simply answer-

ing a golf course maintenance ad in 
the newspaper has led to a career that 
has spanned more than three decades. 
Wright is now a Certified Golf Course 
Superintendent (CGCS) at Pine Tree 
Golf Club in Boynton Beach. 

“Pine Tree Golf Club was interested in 
me managing their 1961 Dick Wilson 
gem of a golf course,” says Wright. “I 
was flattered and humbled when the 
job was offered to me. This is a great 
club, and membership feels like home. 

grew exponentially,” says Wright. “Boca 
West’s management department had 
105 employees and 500 acres of golf 
courses that were all rebuilt during my 
tenure there.”

Thirteen years, four golf course renova-
tions and five hurricanes later, Wright 
accepted his current position at Pine 
Tree Golf Club, where he is constantly 
working to accomplish both long- and 
short-term goals. 

“Short term, Pine Tree is very much 
a golfers’ club, so we work hard on 
providing excellent conditions that the 
membership is used to,” says Wright. 
“Long term, I work with club officials 
to determine where our efforts will be 
focused and where, if any, improve-
ments are needed.”

SEASONAL CHALLENGES
Wright says there isn’t a typical day as a 
golf course superintendent, as each sea-
son poses its own challenges and tasks. 

Spring at Pine Tree Golf Club can be 
hot and dry, and is typically a busy time 
for golfers. “I feel that April is the best 
time to aerify in South Florida, but 
unfortunately, it’s also a great time to 
play golf,” says Wright.

Golf Course Superintendent 
Spotlight: Steven Wright 
Veteran CGCS recalls career highlights and offers advice.

By BrayAnna Bullard

Steven Wright has 33 years of experience as a 
golf course superintendent.

Bonus: My wife and I did not have to 
move from our house. That’s a first for 
us in my career.”

MAKING THE ROUNDS
It was a first indeed. Wright’s 33-year 
career has taken him to many different 
places. His first golf course superinten-
dent position was at Rockledge Country 
Club in Rockledge, Florida. From 
there, he moved to the 36-hole Suntree 
Country Club in Melbourne. 

“I gained valuable tournament experi-
ence,” says Wright. “Suntree Country 
Club hosted an original senior tour 
event for many years, and I was the golf 
course superintendent for five of them.”   

Alaqua Country Club in Longwood 
came next, where Wright worked 
with developers to build an 18-hole 
golf course. After Alaqua came 
Long Cove Club in Hilton Head 
Island, South Carolina. “A private, 
top-100 golf club was a dream 
come true for me,” says Wright. 

After 10 years in Hilton Head, Wright 
moved his wife and teenage children to 
South Florida in Boca Raton to man-
age and improve the 72-hole facility 
at Boca West Country Club. “This was 
the time when my management skills 
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Summertime is project time at Pine 
Tree Golf Club. “We plan all projects for 
the slower months of the summer; you 
know those slow months where the grass 
grows twice as fast,” says Wright.

Wright says fall does not exist in South 
Florida. Therefore, “Winter is the time 
when all those programs you’ve been 
working on pay off. Cooler weather, 
shorter days and less grass to mow. 
That’s when the members are here, and 
play is heavy.”

WORDS OF WISDOM
Wright says his success as a CGCS comes 
from “dedication and a desire to suc-
ceed, good communication, attention 
to detail and a great staff.” 

His advice for rookie superintendents 
is to dedicate yourself to doing the very 
best you can for the club that employs 
you. “Work hard at the goals you and 
management set. Don’t be afraid to be 
the leader. Play golf — your course and 
others. It helps build credibility with 
your members or golfers,” says Wright. 

He also recommends having the CGCS 
designation. Wright, who holds an 
associate in arts degree, says, “I felt it 
important to earn my certification in my 
chosen career, since I was not fortunate 
to earn a four-year degree in turfgrass.”

Wright says becoming a member of 
the Florida Turfgrass Association can 
also be a vital tool. “Florida Turfgrass 
Association is an outstanding organiza-
tion that represents all of us in the 
turfgrass world, because it’s not easy 
to get all the different entities to work 
together toward common goals.”

When asked about the best and worst 
parts of his job, Wright says, “It’s all 
good!” During his many years as a 
golf course superintendent, he has 
certainly seen his share of strange 
and funny things. “The days spent 
working with the staff at Alaqua 
Country Club provided way too 
many memories, but I can’t share 
them in a magazine,” he says. 

During his free time, Wright and 
his wife Sheree share an inter-
est in offshore fishing. “I still surf 
when I can, and that’s the best 
escape of all,” Wright concludes.

BrayAnna Bullard is a news producer for 
AgNet Media in Gainesville. b

Hole 2 at Pine Tree Golf Club in Boynton Beach



Nutrient Management

Carbon, humic acid(s), organic 
acids and many other terms seem 
to be everywhere in the turf and 

ornamental world. These products have 
been widely discussed and marketed in 
the green industry. What should you 
be looking for in these products? Let’s 
shine some light on this topic, mainly 
concerning what humic acid(s) are 
and what constitutes a quality product. 
Hopefully, this will bring some clarity 
to this very confusing area of many 
nutritional programs.

Carbon is a very popular word in the 
world of turf grass maintenance today. 
Carbon is an essential nutrient needed 
to fulfill nutrient usage and other 
processes inside the plant, but is there 
a difference in carbon sources? The 
answer is absolutely! We should talk 
about carbon in general, but is it the 
carbon doing the work or something 
deeper? It is actually something deeper, 
and the answer is humic acid(s) and 
other organic acids. Humic acid(s) are 
the workhorse within the carbon chain 
pulling off all these wonderful miracles 
in nature. Carbon with no humic 
acid(s) is just carbon; it looks good, 
feels good, but contains no real value to 
the plant or the user. 

VARIATIONS IN QUALITY
There are wide variations in humic 
acid(s) because of geography, his-
tory and the collection process. 
Geography identifies the origin of 
the parent material, including fresh 
or salt water sources. For example, 
materials mined from grassland humic 
acid(s) deposits typically have equal 
amounts of fulvic acid (FA), grey 
humic acid (GHA) and brown humic 
acid (BHA); whereas forest-derived 

humic acid(s) lead to FA making up 
half to a little more than half, and 
then split almost evenly between the 
GHA and BHA in composition. 

Geography is typically one of the “sell-
ing points” with these types of products, 
but this does not mean much in terms 
of quality. Being naturally derived, the 
percent of active ingredient and usable 
quality can vary greatly within a min-
ing location. Other variables include 
whether the mine location is covered in 
trees/grass or fresh/salt water. 

Lastly, what is the mining process and 
where is the mine? Processes used 
during manufacturing can demolish the 
functional groups with heat or chemi-
cals, rendering the material useless. In 
cold, wet climates, the materials have 
to be dried in order for processing into 
a usable form. Also, are there other 
processes or chemicals used in manu-
facturing to make extraction of the 
product more user-friendly?

Another very important consider-
ation about the quality of the humic 
acid(s) is the integrity of the source 
of material. Are the mines owned by 
the supplier? If they are, the qual-
ity of the humic acid(s) should be 
fairly consistent. But if the supplier 
is sourcing material from a variety 
of sources, quality can vary greatly.

You may be wondering why there is an 
“(s)” following “humic acid” through-
out this article. It is because humic 
acid(s) are not a specific compound. 
They are made up of carbon with a 
benzene ring backbone surrounded by 
functional groups (carboxyl, hydroxyl, 
ketones and amines). Molecules will 

vary depending on the parent material 
and the reasons stated above. Does 
decayed animal matter look like a 
decayed tree on a molecular level? A 
humic acid(s) product should contain 
more than just humic acid. As previ-
ously mentioned, FA, GHA and BHA 
should also be in the composition. 

FA is the most plant-active portion 
of humic acid(s) providing nutrient 
uptake. The molecular weights of 
humic acid(s) are expressed as daltons. 
FA will measure between 700 and 
7,000 daltons. The GHA and BHA 
factions are measured from 7,000 
to 700,000 daltons. These materials 
provide soil-building properties ranging 
from micro-organism food sources to 
nutrient-grabbing sites building cation 
exchange capacity in the soil. 

Anything in the product measuring over 
700,000 daltons (humin) is considered 
unusable by the plant and lacking effi-
cacy. All humic acid(s) products contain 
particles in this range, but how much is 
outside of the usable range is definitely 
something to consider when purchasing 
a humic acid(s) product. You want a 
product with as much material in the 
700 to 700,000 dalton range as possible. 
As you can see, the “(s)” is important.

STANDARDS AND TESTING
Humic acid(s) in our industry lack 
a true “standard.” Testing methods 
used are not widely accepted and can 
be manipulated. Currently, there are 
six testing methods — each of them 
different. The two main methods used 
in the United States are the California 
Department of Food and Agriculture 
gravimetric testing procedure and 
the A&L Laboratories colorimetric 

Nutrient Management Roundup
Florida Turfgrass Association member companies share nutritional product news and information.

Humic acid(s): What’s the deal?
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procedure. The differences in these 
testing procedures is a conversation 
for another day. Both methods provide 
good, but not absolute, information. 

The issue is that humic acid(s) do not 
have one molecular fingerprint, such 
as 2, 4-D for example. Each molecule 
of humic is different in chain length 
and functional groups, whereas the 2, 
4-D molecule always looks identical. 
Academia has a hard time measuring 
the quantity of humic acid(s) due to 
these properties. Since each molecule 
is unique, there is no procedure to 
test one versus the other without field 
trials and data. This affects the percent 
active ingredient also, meaning almost 
anything can be claimed on the label! 
You read that correctly: The percent 
active ingredient can very well be 
arbitrary. The testing methods used 
cannot measure absolute percent active 
ingredient, but testing could be relative 
if the same testing method was used in 
our industry. 

So what does this mean for you?
Rates will vary tremendously — from 
40 pounds per acre to well over 800 
pounds per acre! Often, the rate 
will vary within a single product. 
Now you can see why! The maker is 
not sure where the rate should be, 
so they make a range for everyone. 
This is another indication the prod-
uct may not be as represented!

CONCLUSION
What should you be looking for in a 
humic acid(s) product? First, where 
did it come from? Dig a bit deeper. 
Just because a product is dark in color 
does not mean it is effective. Second, 
what are the ranges (daltons) for each 
of the main categories (FA, GHA and 
BHA)? What good is a product that 
has above 700,000 daltons (humin)? 
As we discussed, there is little to 
no benefit in those materials. Is it 
a humic acid or humic acids? Most 
importantly, what trials are available 
with the product you are purchasing? 
Not just humic acid(s) in general, 
but trials on the actual product. 

Pioneering the Futurewww.haifa-group.com

To learn more about how Haifa’s specialty turf fertilizer 
products can save you time, labor and energy while delivering 
top results, contact northamerica@ haifa-group.com or visit 
www.haifa-group.com

Successful and Healthy
Growing and maintaining a successful turf and turf management 

 program is complex. You’ll get better results  with fewer applications  
with Haifa’s specialty fertilizers.

 Haifa Products for Turf
Multicote® Turf Controlled Release Fertilizer

Multi-K® Potassium Nitrate
Haifa MKP™ Mono Potassium Phosphate

Magnisal® Magnesium Nitrate

This topic goes much deeper and could 
warrant a day’s discussion, but there is 
no time or space for that in this article. 
However, these are fair questions to ask 
when using your resources to care for 
your plant material. If your experiences 
do not show much validity in using 
humic acid(s) or carbon, I encourage 

you to try a different product. These 
materials truly are beneficial. The 
quality of the material used could be 
responsible for the poor results! 

This article is provided by Helena Chemical 
and Legacy Turf Group.
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Call the former golf course superintendents today.Call the former golf course superintendents today.
UltradwarfGreens.com | 888.413.8873

Ask about our no-till fairway conversions too!

putts like anputts like an
Manages Like a Dwarf,

putts like an
Ultra-Dwarf

Consistent Green Color
Least Grainy Ultra-Dwarf
No-Till, No Problem
Super Low-Mow Tolerance
Lowest Maintenance 
Ultra-Dwarf

Nutrient Management

Humic DG® is a homogeneous 
dispersing granule that combines 
pure, dry humate and humic acid 

precursor. Humic DG provides all of 
the proven benefits of humic and fulvic 
acids in an easy-to-use product.

The Andersons combines pure, dry 
humate with a patented dispersing 
granule (DG) process to create a 
spherical granule that contains thou-
sands of micro-sized humate particles. 
Within a few minutes after watering, 
these micro-sized Humic DG particles 
dissolve into the soil, immediately 
going to work to improve nutrient 
efficiency and soil conditions.

Humic DG is biological, dispersible, 
spreadable and blendable. It’s an 
excellent way to improve utilization of 
nitrogen and phosphorus and provide 
carbon to the soil microbial community.

Black Gypsum DG® features the same 
dual carbon sources that make Humic 
DG unique. Black Gypsum DG is a 
unique bio-amendment that combines 
natural gypsum and humic substances 
in one homogenous prill.

Containing a combination of gypsum, 
humate and humic acid precursor, 
Black Gypsum DG delivers calcium, 
sulfur and humate (a rich source of 
carbon) directly to the soil utilizing the 
DG technology.

The gypsum found in Black Gypsum 
DG is naturally chelated, supplying 
calcium without changing soil pH, and 
adding sulfur where needed. Acting as 
a soil conditioner, gypsum loosens hard, 
packed soils and enhances the flushing 
of harmful salts and excess sodium.

Black Gypsum DG contains dual carbon 
sources: humic acid precursor (plant-
based carbon) and humate (bio-organic 
based carbon). Humic acid precursor 
is transformed into humic and fulvic 
acids, helping to chelate nutrients in 
the soil. Humates work to prolong 
humic acid soil activity and to help stim-
ulate soil microbes and biologic activity 
within the plant. Humates also act as 
chelating agents for micronutrients, 
enhancing the utilization and efficiency 
of applied and existing nutrients like 
nitrogen and phosphorus.

SmartPhos DG® provides season-
long feeding with high-efficiency, 
recycled phosphorus.

Roots and root hairs extend through 
the soil and soil solution to take up 
plant nutrients. Applications of Contec 
DG or SmartPhos DG quickly disperse 
into the soil and maximize nutrient con-
tact and uptake by roots. This enhances 
nutrient efficiency and provides flex-
ibility in application rates.

SmartPhos DG contains struvite, a 
unique combination of recycled phos-
phorus and magnesium. It is safe for 
use on seedlings and established plants 
and turf.

SmartPhos DG is a registered trademark 
of The Andersons. Humic DG and 
Black Gypsum DG are trademarks of 
The Andersons, Inc.

This article was provided by 
The Andersons, Inc.

The Andersons focuses on three nutrient products
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WHEN IT COMES TO HUMIC ACIDS,  

 KNOW YOUR SOURCE   
 

For a consistent, high-quality humic acid that reliably improves fertilizer 
performance, Hydra-Hume is the answer.

Hydra-Hume is a concentrated, soluble humic substance that supplies the soil 
with beneficial and all natural plant-available humic acid to increase fertilizer 
efficiency and uptake.  As the industry standard for humic acids, Hydra-Hume has 
a proven track record of performance and positive returns on investment.

When it comes to humic acids, know your source. Contact your local Helena 
representative for more information on Hydra-Hume. 

helenaprofessional.com | Always read and follow label directions. Helena, Hydra-Hume and People...Products...Knowledge... are registered trademarks of Helena Holding Company. © 2016 Helena Holding Company.

Learn more at helenaprofessional.com, featuring more information on Helena products and services. 



New Section

Fertilizer is an essential component 
to healthy turf and plant growth. 
Over time, scientists have figured 

out how to improve nutrient delivery 
through coating nutrients with various 
substances. Today, you can purchase 
nitrogen fertilizer that is coated to 
extend nitrogen release over multiple 
weeks. 

Scientists have also determined ways to 
deliver other applications when fertil-
izer is applied. Think pre-emergent 
herbicides or insecticides delivered on 
a fertilizer carrier. Both pesticide and 
release-extending coatings improve 
the efficiency of nutrient applications, 
because more can be accomplished 
with one application. What else can be 
delivered during fertilizer applications 
to make them even more efficient? 

Winfield has partnered with 
several companies to evaluate 
additional fertilizer coatings. Two 
coatings showing promise are 
humates and wetting agents. 

Humates are decomposed plant and 
animal matter composed of fulvic 
acid, humic acid and humin. These 
“fractions” provide bonding sites that 
can hold nutrients, water and pesti-
cides. The fractions also help to free 
additional nutrients in the soil and 
stimulate the growth of beneficial soil 

microorganisms. Research in soils has 
shown that humates increase the cation 
exchange capacity, soil microorganism 
populations and water retention while 
decreasing nutrient leaching. Research 
in plants has shown that humates 
increase root formation and improve 
stress tolerance. 

Why humates as a fertilizer coating? 
The most common type of humate 
application is in a liquid form. Many liq-
uid fertilizers include humate as a way 
to chelate a nutrient and thus make it 
more readily available to the plant and 
to hold the nutrient in the soil. Fully 
loaded liquid humate products can be 
effective if they are applied at higher 
carrier rates and watered in to move the 
product into the soil. 

There are some straight granular 
humate products on the market. These 
products deliver the right load to the 
soil to achieve many of the benefits; 
however, their ability to retain nutrients 
is reduced unless they come in direct 
contact with the nutrients. Humate as 
a fertilizer coating solves this problem, 
because the humate is directly applied 
with the fertilizer. 

Wetting agents are surfactants that 
reduce the surface tension of water, 
thus allowing it to spread over more 
area, penetrate into the soil and bind 

to soil particles and organic matter. 
Through this activity, wetting agents can 
reduce localized dry spots, move water 
off the surface, move water horizontally 
in the soil and retain water to extend 
irrigation intervals. 

Why wetting agents as a fertilizer coat-
ing? Traditionally, wetting agents are 
delivered in a liquid form. The benefit 
of this method is precise application 
and rate to the target area. The down-
side of this method is that wetting 
agents should be watered in, which 
limits what products wetting agents 
can be sprayed with. Some people 
deliver wetting agents through tablets 
and hand-watering. While an effective 
method, this application method is 
more targeted to specific areas. Wetting 
agents as a fertilizer coating can reduce 
the total number of applications on a 
site and are extremely useful for sites 
that do not have immediate access to 
water in the application. 

Winfield’s efforts have resulted in the 
launch of 46 Black from Harvest Grow 
as a humate coating and Synergy from 
Aquatrols or Aquicare from Winfield as 
wetting agent coatings.

This article was provided by Winfield. b

New coating technologies hit the market

Nutrient Management

24 FLORIDA TURF DIGEST • March/April 2016



March/April 2016  • FLORIDA TURF DIGEST 25March/April 2016 • FLORIDA TURF DIGEST 25

Trenholm

By Ernie Neff

Alarge photo displayed on a con-
ference room screen showed a 
lawn with sparse grass and many 

dirt patches. The photo’s caption was, 
“Strategies to keep 
your customers’ 
lawns from looking 
like this during a 
fertilizer ban.” 

 “What would you 
do if you took 
over a lawn that 
looked like this?” 
Dr. Laurie Trenholm of the University 
of Florida’s Institute of Food and 
Agricultural Sciences (UF/IFAS) asked. 

“Walk away,” one man responded; oth-
ers in the audience chuckled.

The exchange occurred at the begin-
ning of a seminar on local fertilizer 
bans (known as “blackouts”) during 
the Florida Turfgrass Association’s 2015 
Conference & Show. The seminar was 
aimed at those who don’t want to walk 
away from their customers in areas 
where local fertilizer bans prohibit fer-
tilizer applications during the summer. 
Walking away might lead to lawns like 
the one in the photo. 

Trenholm pointed out that local 
ordinances banning fertilizer are 

not based on science, making it dif-
ficult for diligent turf managers to 
do their jobs properly. Because of the 
proliferation of local ordinances, the 
Florida Department of Agriculture 
and Consumer Services (FDACS) 
created a turf fertilizer labeling rule 
that is based on science, Trenholm 
said. The FDACS rule allows applica-
tion of up to 2 pounds of controlled-
release fertilizer per 1,000 square 
feet during spring and summer.

Unfortunately, the state rule does not 
exempt turf managers from obeying the 
local ordinances. 

WHAT THE SCIENCE SAYS 
Trenholm cited UF/IFAS research 
regarding fertilizer application tim-
ing for turfgrass. That research shows 
that grass shoots and roots grow the 
most from spring through early fall. In 
general, nitrate leaching results from 
multiple studies show that the least 
amount of nitrate leaches during the 
summer months when turf is actively 
growing and when fertilizer application 
is often banned. Fertilizer leaching is a 
major concern cited by those seeking 
local fertilizer bans.

One research project that Trenholm 
discussed concluded that, “Due to 
fertilizer bans in summer, controlled-

release fertilizer at 2 or 3 pounds per 
1,000 square feet will maintain best 
quality and health of turf.” Remember 
that the FDACS rule allows 2 pounds of 
controlled-release nitrogen application 
per 1,000 square feet during the spring 
and summer, while local blackouts allow 
no applications. 

A slide in Trenholm’s presentation 
stated, “Multiple options could exist for 
fertilizing during summer with minimal 
leaching and good turf health.” 

RECOMMENDATIONS
Trenholm offered the follow-
ing conclusions regarding turf 
health and fertilization:

•  Turf should be fertilized during the 
growing season (spring through early 
fall in central and north Florida).

•  Best management practices regarding 
fertilizing, mowing and irrigation are 
important in maintaining a healthy 
turf cover.

•  If additional nitrogen is needed due 
to summer bans or contractual obliga-
tions, the applications should be 
made in fall rather than in spring.  b

Survive a fertilizer
blackout

Conference & Show



When is foliar fertilization 
recommended? What are 
the benefits of precision 

turfgrass management? What type of 
iron should I use? How do I control 
poa? These were just a few of the ques-
tions answered in a 2015 Conference 
& Show educational session on athletic 
field management. Speakers included 
Dr. Beth Guertal of Auburn University, 
Drs. Jason Kruse and Travis Shaddox of 
the University of Florida, and Dr. Bert 
McCarty of Clemson University.

FOLIAR FERTILIZATION 
In her presentation, Guertal recom-
mended foliar fertilization for the 
following situations:

•   When rapid correction of a  
deficiency is needed

•   For application of micronutrients 

•   If significant soil fixation of the 
nutrient exists

•   In sand-based soils with little 
exchange capacity

•   As a supplement to soil application

•   For nutrient uptake in 
times of stress when there 
is limited root growth

Guertal 
reported on 
a creeping 
bentgrass study 
that examined 
how much 
foliar-applied 
nitrogen 
gets into leaf 
tissue. Results 
showed that 

nitrogen absorption had gener-
ally peaked between one and 
four hours after application. 

“You want to have four to eight hours 
before anyone gets on the field after 
application,” she advised. 

In the study, mean nitrogen absorption 

by month was 85 percent in May, 70 
percent in June and 60 percent in July. 
According to Guertal, higher rates of 
nitrogen are not absorbed as completely 
as lower rates of nitrogen. Higher rates 
lead to some leaf dessication/burn and 
can reduce uptake, she said.

Research results showed the application 
of granular nitrogen (especially at low 
rates) created an undesirable speckling 
of the turf. This reduction in quality was 
reduced as more monthly applications 
were made.

PRECISION TURFGRASS 
MANAGEMENT 

Kruse was the 
next speaker 
in the athletic 
field manage-
ment session. 
He discussed 
how to reduce 
inputs through 
precision 
turfgrass 
management 
(PTM). He 

explained that PTM is a site-specific 
practice that involves applying inputs 
(water, fertilizer, etc.) only when, 
where and in the amount needed. 
“It fosters more precise and efficient 
application of inputs,” said Kruse. 

PTM includes smaller scale manage-
ment than current practices and identi-
fies site-specific management units that 
differ in soil compaction, soil moisture 
and other factors.

According to Kruse, advan-
tages of PTM include:

•   Increase in turfgrass uniformity, 
both above and below ground

•   Increase in turfgrass longevity/ 
stress tolerance

•   Increase in efficacy of 
management tactics

•   Better ability to predict 
turf playability

•   Reduction in management inputs

He discussed various types of sensors 
that can assist with PTM. They include 
the following devices:

•   TDR (time domain reflectometry) 
probes for soil moisture

•   Penetrometers for soil compaction

•   Electrical conductivity soil meters 
for soil salinity

•   NDVI (normalized difference veg-
etation index) sensors for turfgrass 
vigor/health

•   Infrared thermometers and cameras 
for canopy temperature

“The more samples you can take, the 
more accurate you will be at interpret-
ing the area you are sampling,” advised 
Kruse. “Handheld units are just as 
accurate as mobile sensors.”

For turf managers who can’t afford 
sensor technology or don’t feel com-
fortable using it, Kruse recommended 
Google Earth golf course maps as 
well as low-tech mapping that can be 
achieved with eyes, a turf background, 
pencil and paper.

INVESTIGATING IRON  
The main 
takeaway 
message from 
Shaddox’s 
presentation 
was that turf-
grass managers 
will be more 
satisfied with 
the results of 
foliar forms 
of iron than 

granular forms.

He said that most turf managers use an 
iron component in granular fertilizer, 
but no consideration is given to the 

Advice for athletic field managers 
By Tacy Callies

Guertal

Kruse

Shaddox

Conference & Show
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form of iron, and soil tests may or may 
not recommend applications of iron 
in Florida soils. “Iron is an economic 
concern, not an environmental one,” he 
told the audience.

Shaddox reported results from studies 
conducted in Citra and Jay to deter-
mine the influence of various iron 
sources on turf response. A summary of 
the findings are as follows:

•   Chelate and sulfate produced the 
highest amounts of extractable iron.

•   Foliar sulfate increased turf quality 
on Princess and Tifgrand.

•   Foliar sulfate and chelate were the 
only source that increased turf color 
on Tifgrand.

•   No source influenced yield.

He concluded that because granular 
iron increases the cost of granular 
fertilizer and does not increase turfgrass 
quality, foliar applications should be 
considered. Read more on page 10.

CHALLENGING WEED
Completing 
the session on 
athletic field 
management 
was McCarty, 
who tackled 
the tough 
subject of a 
difficult-to-
manage weed. 
Poa annua 
is especially 

challenging because it is a prolific 
seed producer that germinates over a 
wide range of temperatures, and it has 
herbicide-resistant biotypes. 

McCarty said rotating herbicides with 
different modes of action is essential 
for managing this weed. “There is no 
product or herbicide program that gives 
100 percent poa control,” he warned. 
“The goal should be 90 percent control 
and seedhead suppression.”

Products on his list for poa manage-

ment in bermudagrass include the 
pre-emergent herbicides dithiopyr 
(Dimension), prodiamine (Barricade) 
and indaziflam (Specticle), and 
post-emergent herbicides sulfonylurea 
(Revolver, Monument, Katana, TranXit 
and combinations), pronamide (Kerb) 
and possibly granular formulations of 
atrazine or simazine.

Control with plant growth regulators 
“can work or be an absolute failure,” 
advised McCarty. “Multiple applications 
will be necessary.” b

McCarty

No product offers 100 percent 
control of Poa annua.
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For more than 30 years, 
Growth Products has brought

superintendents bright ideas and 
the latest nutritional technology.
Find the perfect fertilizer, 
chelated micronutrient, or 
natural organic solution from our
comprehensive product lineup. 

Visit us online at
www.GrowthProducts.com or call 

(800) 648-7626 today!

For more than 30 years, 
Growth Products has brought
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chelated micronutrient, or 
natural organic solution from our 
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Visit us online at
www.GrowthProducts.com or call 

(800) 648-7626 today!

Companion, Essential and Nitro-30, are registered trademarks of Growth Products., Ltd.

Call Your Local Rep Today!
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Golf course managers in Florida 
historically have overseeded 
bermudagrass fairways, greens 

and tees with cool-season grasses during 
the winter to 
improve turf 
quality. But 
some courses 
have recently 
switched 
to “liquid 
overseeding,” 
according to 
Todd Lowe, 
an agrono-
mist with 

the United States Golf Association’s 
(USGA) Green Section.

INCREASE IN LIQUID 
OVERSEEDING
Liquid overseeding involves applying 
low rates of nutrients and pigments 
throughout the winter to improve 
turf color and enhance turf growth, 
Lowe said at the Florida Turfgrass 
Association’s 2015 Conference & Show. 
A small percentage of managers have 
been liquid overseeding for about four 
years; their numbers are growing. 

Lowe suggested that liquid overseeding 
begin in November, spraying the play-
ing surfaces every two weeks with the 
pigments and nitrogen. 

He cited the following benefits of liquid 
overseeding:

•   Increased bermudagrass density

•   Decreased water use

•   Color maintenance

•   Increased number of rounds played

•   Decreased mowing

•   Increased putting speed

Liquid overseeding is one of several 
ways the USGA Green Section is work-
ing to increase the sustainability of golf 
courses by spending less money and 
using fewer resources, such as water. 

Lowe said the USGA as a whole is also 
looking at sustainability by seeking ways 
to make golf more enjoyable and less 
time-consuming. For example, he said 
the USGA is urging golfers to “play 
nine” if they don’t have time for a full 
round of 18 holes.

BUNKER WISDOM 
John Foy, from the USGA Green 
Section, discussed changes in golf 

course main-
tenance that 
he witnessed 
over 30 years 
with the 
organization. 
In his early 
days visiting 
courses, golf 
course manag-
ers never 
talked about 

problems with bunkers; now everyone 
talks about a variety of issues they have 
with bunkers. “They’re (bunkers) always 
‘too’ something,” he said. His advice 
regarding bunkers: “They’re hazards; 
play them!”

BREAKING DOWN 
BUDGETS
There is no “cookbook” set of man-
agement practices or maintenance 
budgets for all golf courses due to 
varying environmental conditions and 
economic considerations, said Dr. Bert 
McCarty of Clemson University. To help 
prove that, he discussed a wide variety 
of management practices and mainte-

nance budgets employed at four courses 
in the southern United States.

The highest maintenance bud-
get — which McCarty reported as 
“multimillion-dollar” — was for a 
high-end golf course where 28,000 
rounds are played each year. A mid-
level membership golf course had a 
budget of $800,000; 40,000 rounds 
were played each year. A resort-style 
course had a budget of $850,000 
with 40,000 rounds played. Finally, 
a public golf course with a $575,000 
budget had 34,000 rounds played.

McCarty 
didn’t do the 
math, but 
dividing the 
maintenance 
budgets by 
the number of 
rounds played 
would have 
produced 
the following 

approximate maintenance costs per 
round played:

•   At least $71 for the high-end course, 
if the multi-million-dollar budget 
was only $2 million

•   $20 for the mid-level membership 
course 

•   $21 for the resort-style course 

•   $17 for the public course b

Changes in golf course maintenance
Liquid overseeding, bunkers and budgets were among the golf topics discussed at the 2015 Conference & Show.

By Ernie Neff

Lowe

Foy

McCarty
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Ihave received numerous positive 
comments about my article in the 
January/February 2016 issue of 

Florida Turf Digest on carcinogens and 
glyphosate, for which I thank you. The 
article provided hints on how to talk 
to your employees, customers, local 
elected officials and golf course mem-
bers when they express concerns about 
glyphosate as a probable carcinogen. 

KEY TALKING POINTS
Two talking points stand out. First, only 
one agency, the International Agency 
for Research on Cancer (IARC), has 
made this claim based on a one-week 
review of a class of pesticides called 
organophosphates (which includes 
glyphosate). All other agencies have 
based their conclusions on years 
of study and refute this claim. This 
includes the Environmental Protection 
Agency, the European Food Safety 
Authority and the National Toxicology 
Program, among others. 

Second, of more than 1,000 “agents” 
that the IARC has tested, only one was 
rated as “probably not carcinogenic.” 
IARC ratings show that we are sur-
rounded by carcinogens, including:

•   “Known carcinogens” such as alco-
holic beverages, processed meats 
(bacon and hot dogs), oral contra-
ceptives and estrogen treatments

•   “Probable carcinogens” such as fried 
foods, indoor wood fires, mothballs 
and working as a hairdresser or 
barber

•   “Possible carcinogens” such as 
gasoline exposure, cell phone use, 
coffee and pickled vegetables

In light of this, don’t the scare 
tactics used by some against 
glyphosate seem silly?

KNOW THE LD50 
NUMBERS
There is a second measure of a sub-
stance’s safety that needs to be factored 
into your discussion of glyphosate. 
It is a toxicological measurement 
called an LD50, which is a number 
expressed in milligrams of the sub-
stance per kilogram of body weight 
of the test subject (typically rats and 
mice) to kill (LD = lethal dosage) 
50 percent of that test population. 

In other words, the lower the LD50, the 
more toxic it is. As examples, methyl 

parathion and ethyl parathion are 
acutely toxic insecticides with LD50s of 
11 and 13.5, respectively. 

More understandable are the LD50s of 
substances in everyday life: Caffeine has 
an LD50 of 127, aspirin of 200, salt of 
3,100 and vinegar of 3,300. Meanwhile, 
glyphosate has an LD50 of 5,100 to 
5,600, depending on the surfactant 
used. In other words, caffeine is about 
40 times more toxic, and aspirin is 
about 25 times more toxic than glypho-
sate. Please keep that in mind during 
your conversations. b

Pest Management

Explaining glyphosate
A note from the FTGA executive director

By Pete Snyder
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Contribution 
appreciation
Florida Turfgrass Association (FTGA) 
Immediate Past President Robby 
Clemenzi (middle in photo below) 
accepts a $3,000 contribution from 
Golf Agronomics Supply & Handling 
(GASH). Representing GASH are Chris 
Leahy (left in photo) and Bobby Ellis. 
Over the years, GASH has contributed 
nearly $50,000 to the FTGA to help with 
industry advocacy. The FTGA board 
of directors wishes to extend heartfelt 

thanks to Richard Colyer, Dale Mitchell 
and the rest of the team at GASH for 
their support. 

EREF appoints 
executive director
The Environmental Research and 
Education Foundation (EREF) 
announced the appointment of Mac 
Carraway as its consulting executive 
director. Carraway is a 23-year veteran 
of Florida’s agricultural and green 
industries and is president of Carraway 
Consulting in Bradenton.

“Mac has been involved with EREF since 
its inception and was its first chairman 
until accepting this appointment as 

EREF’s execu-
tive director,” 
said acting 
EREF board 
of directors 
chairman 
Mac Briley of 
ValleyCrest in 
Orlando. “The 
board felt it 
was the logical 

next step to have Mac formally assume 
these responsibilities to help EREF 
further its mission in 2016.” 

Carraway has a long history of 
involvement in environmental and 
water-management issues related to 
agriculture and the green industries. 
He currently serves as chairman 
of the Southwest Florida Water 
Management District’s Agricultural 
Advisory Committee and is a two-time 
gubernatorial appointee to its Manasota 
Basin Board. He is a past chairman of 
the Florida Turfgrass Association and 
the Manatee Chamber of Commerce, 
and has served on numerous water-
conservation and water-quality organiza-
tions including the Florida Chamber of 
Commerce Water Task Force.

“I’m looking forward to 2016 for EREF 
in this new role,” said Carraway. “We 
have a critical and exciting mission 
of education, outreach and advocacy 
for those in the lawn care, turfgrass, 
golf, sports and landscape industries. 
These industries are made up of great 
people and great organizations that are 
absolutely determined to continuing 
their decades-long commitments to 
sustainable and responsibly maintained 
greenspaces. I am proud to represent 
them and grateful for this opportunity.”

Barajas makes move to 
Boca Grove
Golf Course Superintendents 
Association of America (GCSAA) board 
member Rafael Barajas, CGCS, has 
accepted the position of director of 
golf course operations at Boca Grove 

Plantation 
and Country 
Club in Boca 
Raton. Barajas 
had been 
the superin-
tendent at 
Hacienda 
Golf Club 
in La Habra 
Heights, 
California, 

since 1996. He is currently serving the 
second year of a 2-year term on the 
GCSAA board of directors and serves as 
a trustee of the Environmental Institute 
for Golf. In his new role, Barajas will 
be a member of the Palm Beach Golf 
Course Superintendents Association.

Fox joins Control 
Solutions team 
Control Solutions Inc. (CSI) has 
hired Paul Fox as its new Gulf Coast 
area manager in the turf division 
to represent the Quali-Pro line in 
Florida, Georgia, Alabama and 
Mississippi. A Florida native with a 
bachelor’s degree in turfgrass sci-
ence from the University of Florida, 
Fox comes to CSI from Winfield 
Solutions, where he worked in turf, 
pest control and aquatics for 16 years. 
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Sod Solutions signs 
breeding agreement 
North Carolina State University (NCSU) 
has signed a long-term agreement with 
Sod Solutions to research and create a 
line of turfgrass varieties that will bal-
ance global environmental challenges 
while aiming for the “curb appeal” of 
attractive landscapes. This partnership, 
called Turf Research North Carolina, 

was made in conjunction with the North 
Carolina Sod Producers Association and 
is supported by a select group of the 
association’s turfgrass grower members. 
Participating growers will have exclusive 
access to the grasses when they are 
released over the next several years. 
The improved lawn grasses are being 
developed by NCSU turfgrass breeder 
Dr. Susana Milla-Lewis. b
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Season to season, 
make the right call. 

Apply Velista™ ,
spring—summer—fall.

@SyngentaTurf  #Time4Velista
©2015 Syngenta. Important: Always read and follow label instructions. Some products may not be registered for sale or use in all states or counties. Please check with your state or 
local extension service to ensure registration status. Briskway®,  GreenCast®,  Velista™, the Alliance Frame, the Purpose Icon and the Syngenta logo are trademarks of a Syngenta Group Company. 
Syngenta supports a FIFRA Section 2(ee) recommendation for Velista fungicide to control summer patch, brown ring patch, spring dead spot, fairy ring, leaf and sheath spot and rapid blight on all turf 
types. Please see the section 2(ee) recommendation to confirm that the recommendation is applicable in your state. All other trademarks used herein are the property of their respective company.  
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Introducing Velista™ fungicide, the broadest spectrum SDHI that protects against 
Fairy Ring, Rhizoctonia zeae, Patch diseases, Dollar Spot and more. And when 
used in rotation with Briskway® fungicide, Velista delivers excellent control of 
summer stress diseases. Velista is the right call.

GreenCastOnline.com/Velista

For more information, contact:
Southeast FL 
Matt Brecht, PhD 
407.448.8343

Southwest FL 
Jeff Huelsman 
813.410.1685

Northern FL 
Melissa Barron 
407.257.8043




