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What’s New?

Research Impacting Florida’s Green Industry

J. Bryan Unruh, Ph.D.
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Increased Scrutiny

Environmental activist groups have momentum.

— General public poorly understands the issues.
Increasing level of scrutiny over what you do — even
from those whom you consider allies (i.e., your
members).

— Some, knowingly and unknowingly, are working

against the efforts of the green industry.
* Work to educate your members about the
importance of plant nutrition.

UNIVERSITY of Turfgrass Science
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Increased Scrutiny
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Mark Jacobs of Save Our Aquifer said: “We need to stop polluting the lagoon with lawn fertilizers.

It is more important to have a healthy lagoon than to have unnaturally green turf grass. Many
people I know have healthy turf grass and use no fertilizers; polluting the lagoon with lawn
fertilizers is a completely senseless and unnecessary waste.
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At the Feot of the protlem afe Iirogen ures fertiters, wiich bre overused in Flonda lawn core

pracnices, a5 well b in Flands agnculture (more on this iter), According to & Sarra Ciub repart inking
fertizers to Red Tide biooms, residential fertizer use in the state of Forida ncreased by
153,332.05 tons or 450 from 2003 1o 2006 alame. (] One mght ask the queston 1o Fondans.

5 the “health” of your lwns (read: sesthetic appearance) more important than the health of the Gull
of Mexico (and by implcation, your own health}?

FLERA DERARTUENT 58 ABRELLTUNE AND EORSLMEN SEMACES TOTAL MUTRIENTS 8Y TYPE

PARTMENT OF AGAICULTURE AND CONSUMER SERVICES
From luly, 1003 To Jene, 7008

e
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e |tisinteresting to
see that the highest
levels of red tide in
November (2013)
are in areas of the
state that have had
fertilizer ordinances
for the longest
period of time

Mrtrmide Earenis brrein
emgentratont
11/09/2013 - 11/15/2008
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The axe has fallen. ..

e Beginning January 2014, ALL commercial fertilizer
applicators MUST BE certified by FDACS in order to make
ANY TYPE of fertilizer application to:

— Commercial turf or ornamental areas;

— Turf or ornamental areas of parks or fields (other than
agricultural areas);

— Turf or ornamental area of any residential property.

¢ Prior to issuance of this certification, the applicator
MUST PROVIDE proof of having received training in
"Green Industry Best Management Practices” taught by
UF/IFAS.
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Has coastal (nutrient) pollution caused the Horida red tide?
In contrast to the many red tide spedes that are fuded by nutrient pollution assodated
with urban or agriculrural runoff, there i no direct link between nutrient pollution and the
frequency or severity of red tides caused hy K. brevis. Flonda red tides develop 10-40 miles
offshore, away from man-made nutrient sources. Red tides occurred in Florida long before
human settlement, and severe red tides were observed in the mid-1900s before the state's
coastines were heavily developed. However, once red fides are transported inshore, they
are capable of using man-made nutrients for their growth.

e —
BMPs vs. BMPs

* BMPs mean different things to different people!

— To some, it simply means best management
practices as opposed to the not-so-best
management practices.

— In Florida, BMPs can signify regulatory influence!
* FDACS — Ag BMPs
* FDEP — Urban BMPs
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The axe has fallen. ..

“You must enclose a certificate of
completion of training issued by

: T the University of Florida (IFAS)
f—— - and/or Department of

: - e - Environmental Protection (DEP)
with this application.”
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BMPs are a Starting Point

Employment Classification*

Pesticide: Handlers, Sprayers, and
Applicators, Vegetation

2,130 2,890 3,070 3,280

**Landscaping and Groundskeeping 76.880 73.090 69.040  70.540

Grounds Maintenance Workers and 460 630 1030 1140

79,470 76,610 73,140 74,960

*Estimates are based on Standard Occupational Classification Codes.

**Landscape or maintain grounds of property using hand or power tools or equipment. Workers
typically perform a variety of tasks, which may include any combination of the following: sod
laying, mowing, trimming, planting, watering, fertilizing, digging, raking, sprinkler installation, and
installation of mortarless segmental concrete masonry wall units. Exclude "Farmworkers and
Laborers, Crop, Nursery, and Greenhouse" (45-2092).
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BMPs are a Starting Point

Ear Woasapomont Srachices

R FGCSA BMP Certified
P G Goeris Superintendents

W Untested
Tested

UF: UNIVERSITY of
FLORIDA

Turfgrass Science
A e ™

BMPs are a Starting Point

* The goal of fertilizer BMPs is to match nutrient
supply with turf requirements and to minimize
nutrient losses.

— Selection of BMPs varies by location, and those
chosen for a given site are dependent on local soil
and climatic conditions, turf variety, management
conditions, and other site specific factors.
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BMPs are a Starting Point

Ye Total Total
Certified Attended

2010 3,894 4,676 181
2011 3,236 3,953 169
2012 3,051 3,799 180
2013 4,807 5,759 254
22,938 27,305 1,073

30,672

of 9:12AM -
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Sod Acres Enrolled

40,000

HBMP
Non-BMP
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Nutrient Use in Florida

Total Nutrients by Type - Non-Farm Total

Florida Department of Agriculture and Consumer Services
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Nutrient Use in Florida

Total Nutrients by Type - Lawn Turf
Florida Department of Agriculture and Consumer Services
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e
Nutrient Use in Florida

¢ Source data is for golf AND athletic turf.

— No way of estimating how much was applied to
athletic fields.

Total Nutrients by Type - Golf / Athletic Turf
Florida Department of Agriculture and Consumer Services
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Trends in Nutrient Management Education

Nutrient Use Efficiency 4R Nutrient Stewardship
¢ Generally defined as yield ¢ Right Source — Matches
per unit input of fertilizer. fertilizer type to plant
— Inturf, we don’t measure needs.

“yield” directly.

¢ Right Rate — Matches
amount of fertilizer to plant
needs.

¢ Right Time — Makes
nutrients available when
plants need them.

¢ Right Place — Keeps
nutrients where plants can
use them.

11/12/2014

Nutrient Use in Florida
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Nutrient Use in Florida

Landscape industry reduced N use by 36% and P use
by 29% since 2008.

Golf industry has increased N use by 45% and P use
by 69% since 2008.

— Likely attributed to bringing the golf course back
up to par following the economic downturn.

UNIVERSITY of
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4R Nutrient Stewardship

Right Source
Right Rate
Right Time
Right Place

— Source, time, and place are more frequently
overlooked and may hold more opportunity for
improving performance.

UNIVERSITY of
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_ Estimating Release Properties of Slow-

Total Nitrate Leached From Treatments and % Applied Release Fertilizer Materials
2008-2011
—al i
Ibs/1,000 ft Ibs/1,000 ft2 % applied " " .

L BN TS S B

Bt. Augustinegrass ‘ ‘ ' i H i N ﬁ' f

Centipedegrass o 0.9 - mit;?:fgum"e —y- =

Untreated 0 0.5

Am. Nitrate (34-0-0) @ 49 kg N 11 1.2 6.3

Urea (46-0-0) @ 49 kg N 1 1.0 4.8

30% SRN (16-0-8) @ 49 kg N 11 1.2 6.5

50% SRN (19-0-19) @ 49 kg N 1 0.8 2.8

PCU (41-0-0) @ 49 kg N 11 0.7 1.4

PCU (41-0-0) @ 98 kg N 12 1.2 6.1

|BSD (6-2-0) @ 49 kg N 11 0.7 1.4

Figure 5. Percentage of applied N released from _

selected nitrogen sources over 189 day soil incubation

100 s Se Getting a Response. . .

%@ ¢ Research shows that you need 0.30 Ibs / 1,000 ft? of

80 available nitrogen to see a response in turf.

70

o [NSource | 7 | 14 [ 28 | 56 | 84 | 112 | 140 | 182 |
?0, ----------------------- % of Applied Nitrogen Released -----------------------
g 50 Nitroform 14 18 20 23 28 31 35 36
S
= 40 Nutralene 28 35 40 45 50 53 56 58
E 3 Polyon 12 23 49 75 86 90 93 94
g 20 scu 30 50 70 84 92 95 98 99
e IBDU 8 13 21 32 42 50 56 63
& ;
g 10— Osmocote 19 25 35 55 72 8 88 94
E 0 £ ‘ : ; 20-2-20 37 39 41 45 48 50 52 54

0 7 14 28 56 84 112 140+ .+ 189 UNIVERSITY of :
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Milton

¢ Centipedegrass
Nitrate Leaching During Turf Establishment: * St. Augustinegrass
Sodded and Seeded Centipedegrass Gainesville
| e St. Augustinegrass
J. Bryan Unruh?, Laurie E. Trenholm?, Phil Moon® and Jerry B. Sartain? . Zoysiagras

lWest Florida Research and Education Center, Univ. of Florida, Jay, FL

2Univ. of Florida, Gainesville, FL A Ft. Lauderda' e
e St. Augusti legrass
o Bahlagrass
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Lysimeter
Installation

Turfgrass Science
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Sod Installation at the Jay, FL
Location of the BMP Research Project




Installation o
“Lauderdale,

Interesting Facts and Figures

e QOver 120,000 water samples!
e Over 1,000,000 data points!
¢ Ph.D. Dissertations:
— Pauric C. McGroary
— Ronald Francisco Gonzalez Chinchilla
— Min Liu
e M.S. Theses:
— Shweta Sharma
— Jinyong Bae

UF 1%5{ BRﬁT{YDMIA Turfgrass Science
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Nati{/e Soil Remove-d_ Prior to
Installatloi‘i bf’Lysnmeters

[ [ ocala ][ Daytona [ Orlando | Tampa |
Ibs N 1,000 ft2

0.03 0.04 0.06 0.06

0.05 0.05 0.08 0.08

013 011 017 017

021 029 029

0.41 050 052

Pensacola X 059 064 065

o Talahaseee , } X 065 i 068

Gainesville A : . 0.65 X 0.68
— Daytona Beach . 0.60 i 065
— Orlando ? . 0.38 y 0.45

Tampa

F.Pierce Py ' . 0.16 ki 0.22

Percent Growth Potential

—— Naples v
" Rt Lauderdale ; X 0.06 X 0.09
—— Homestead y . 3.9

— KeyWest

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
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SR Nitrogen Source Study — Jay, FL
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SR Nitrogen Source Study — Jay, FL
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SR Nitrogen Source Study — Jay, FL
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Arrows denote fertilizer application dates.
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SR Nitrogen Source Study — Jay, FL

14 o Ls
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3

Total NO, Leached (kg ha™)
®
Turf Density (1-9; 6 minimum acceptable)

\

= = o
1/1/2011 3/1/2011 5/1/2011 7/1/2011 9/1/2011

Arrow denotes fertilizer application date.
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Current Statewide Fertilizer Rule
(a.k.a Urban Turf Rule)

e Limits N to 1 lb per 1,000 ft2 maximum application
rate or 0.7 |b per 1,000 ft? for quick-release N

e Limits P to 1/4 |b P,O5 per 1,000 ft? per application
and 1/2 Ib P,O¢ per 1,000 ft2annually

¢ Annual N rates follow UF recommendations

¢ Requires lawn care industry to follow Green Industries
BMP manual

UFi UNIVERSITY of
|FLORIDA

Turfgrass Science
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Proposed Statewide Fertilizer Rule
(a.k.a Urban Turf Rule)

e “Actively Growing” means turf that needs mowing at
least every two weeks.

¢ Nitrogen shall not be applied at an application rate
greater than 0.7 lbs of readily available nitrogen, per
1000 sq. ft. per application at any one time based on
the soluble fraction of formulated fertilizer.

UF UNIVERSITY of
FLORIDA

Turfgrass Science
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SR Nitrogen Source Study — Jay, FL

100
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N

Percent Growth Poterttial
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Arrows denote fertilizer application dates.
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e —
Proposed Statewide Fertilizer Rule
(a.k.a Urban Turf Rule)

¢ The following language shall appear conspicuously on
bags of fertilizer sold at retail:

“Apply only to actively growing turf. “Do not apply
near water, storm drains or drainage ditches. Do not
apply if heavy rain is expected. Apply this product only
to your lawn, and sweep any product that lands in the
driveway, sidewalk, or street, back onto your lawn.”

UF UNIVERSITY of
FLORIDA
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Proposed Statewide Fertilizer Rule
(a.k.a Urban Turf Rule)

* Not more than 2 Ibs. of total nitrogen per 1000 sq. ft.
per application may be applied during the spring or
early summer;

* Not more than 1 Ib total nitrogen per 1000 sq. ft. per
application may be applied during the fall or winter.

Turfgrass Science

UF UNIVERSITY of
FLORIDA

e —
Proposed Statewide Fertilizer Rule
(a.k.a Urban Turf Rule)

* |f a total controlled release product is applied, not
more than 35% of the nitrogen in the controlled
release fertilizer can be released within the first 7 days
after application;

* Nitrogen applications cannot exceed the annual
nitrogen recommendations in the Annual Fertilization
Guidelines for Established Turfgrass Lawns in Three
Regions of Florida, set forth herein.

UF UNIVERSITY of
FLORIDA

Turfgrass Science
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Proposed Statewide Fertilizer Rule
(a.k.a Urban Turf Rule)
¢ Minimum coverage area per container or bag shall be
displayed prominently on the Front of the container
or bag. (i.e. This product covers 5,000 square feet,
This bag feeds 4,000 square feet).

Turfgrass Science

UF UNIVERSITY of
FLORIDA
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Nutrient Import from Sod

¢ Properly harvested sod comes with ~ %" of soil.

— Nutrients applied at the farm are likely transported
with the sod.

e |Irrigation during sod
establishment can be
excessive if guidelines
are not followed properly.

Turfgrass Science

UF; UNIVERSITY of
FLORIDA

At the onset of each trial, recently cut sod was installed in each
of the lysimeters. Sod produced on muck soil for trials land 2 was
received from King Ranch (Belle Glade, FL). Soil analysis from
the site showed 81.2% organic matter, 0.6% total N, and 0.06%
total P. Sod from muck soil and for trial 3 was received from TJ
Turf Farm (Delray Beach, FL), and was lower in organic matter,
58.5%, total N, 0.2%, and total P, 0.02%. Sod produced on sandy
mineral soil was received from A. Duda and Sons (La Belle, FL).
Soil analysis from the site showed 2.6% organic matter, 0.2% total
N, and 0.01% total P. All soil analyses were conducted by A and
L Southern Agricultural Laboratories, Inc. (Pompano Beach, FL).

* How much does a pallet of sod weigh?

¢ How much total N and P is contained in a pallet of
sod?

Turfgrass Science
A e ™

UF; UNIVERSITY of
FLORIDA

Nitrate-N Leaching from Established Centipedegrass

Sod instaliion

. | Nutrient Import
from Sod

Rainfall (mm)

TotalNO, Leached (kg ha”)

Nitrate-N Leaching from Established St. Augustinegrass

Sod installtjon

01:02y:05 01-Juy05 01-Ju-05 01-Aug-05 1-Sep-05 01.0Ct0S 01:Nov-0 014

Arrows denote fertizer appiicaton dates.

Total NO; Loacher (kg ha”)

‘Hﬂu:\ WA “/\ L :ﬂ

Y
01-42y-05 01-Juy5 01-3u05 01-Aug-5 O1Sep.05 OL.OCLOS 01-Now05 01.Dec-05,

UF; UNIVERSITY of
FLORIDA

Auows denote fertize appiication dates
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DEP-Funded
Nutrient
Leaching Study

Effects of Sod Type, Irrigation, and Fertilization
on Nitrate-Nitrogen and Orthophosphate-Phosphorus
Leaching from Newly Established 1. Augustinegrass Sod

Turfgrass Science
e sk e ducd g 23

At the onser of each trial, recently cur sod was installed in cach
of the lysimeters. Sod produced on muck soil for trials land 2 was
received from King Ranch (Belle Glade, FL). Soil analysis from
the site showed 81.2% organic matter, 0.6% total M, and 0.06%
total P. Sod from muck soil and for trial 3 was received from T)

Turf Farm (Delray Beach, FL), and was lower in onganic matter,
58, rtotal N, and total P, 0.02%. Sod produced on sandy
ed from A. Duda and Sons (La Belle, FL).

mineral soil was re
Soil analysis from the site showed 2.6% onganic matter, » toral
M, and 0.01% rotal P All soil analyses were conducted by A and
L Southern Agricultural Laboratories, Inc. (Pompano Beach, FL).

Pallet % Nutrient | Lbs/Nutrient/ Ft?/Pallet Lbs/Nutrient/
Weight Pallet 1,000 ft2
5.6 450

Mineral 2800 0.2 %N 12.4
2800 0.02 %P 0.56 450 1.24
Muck 2000 0.6 %N 12 450 26.7
2000 0.06 %P a2 450 2.67

UF; UNIVERSITY of
FLORIDA

Turfgrass Science
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Nutrient Import from Sod

Impact of Fertilizer Applications to Semi-Dormant and
Dormant Lawn Grasses on Environmental Quality
2 60
\L \L \L \L \L =
~ 2
< fertizer application dates.
£
o 15 ~ookgNha' |
2 — si3kgNna’ £
g 1225kgNha || 30 |
g 2450 kg N ha £
ot — 49.00 kg N ha™* x
z 20
E
]
L
10
o f Ll | ‘ ‘ | 0
01-0ct06_01/Nlov-06 01-Dec-06 01-Jan-07 01-Feb-0701-Mar-07 01-Apr-07 01-May-07
S
T Sod installed 25-Sep-06
UF: ;{BRI‘{TD”fA Turfgrass Science
(ST VAR
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Practical Considerations

* Avoid fertilization of newly laid sod for 30 — 60 days.
— Sufficient nutrients likely exist.

¢ Encourage sod installers/landscapers to inquire
about the timing of the last farm-applied nutrients.

— Use ranges rather than specific dates
e <2 weeks = no fertilizer for 60 days
¢ 2 — 4 weeks = no fertilizer for 30 — 60 days
* > 4 weeks = no fertilizer for 30 days

— This could prove burdensome for less “tech-savvy”
producers.

UF UNIVERSITY of
FLORIDA

Turfgrass Science
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[ y of an ate waber supply is St_ Rugust

says Orange County Commissioner Bill Segel

of conservation measures zlong those lines. They include forbidding
homeowner associations from mendeting St. Augustine

In fact, we should ban St. Augustine and sprinkler systems in new developments
We should encourage their elimination in existing neighborhoods by limiting
irrigetion to one hour a week.

Stainer said that the slternative grasses

tain, cost less,
and use less fertilizer end less water - which means more money in your pocket

*If en average resident were to include Florida-friendly, water-wise,
drought-tolersnt grasses snd plants, they could save up to 40 percent
annually on their utilivy bill," Stainer said.

UF UNIVERSITY of
FLORIDA

Turfgrass Science
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Drought Tolerance vs. Drought Resistance

¢ Drought Resistance = the ability of a plant to survive
prolonged drought stress through various mechanisms:
— Drought Tolerance
¢ Escape
¢ Hardiness
— Drought Avoidance
¢ Limiting factors influencing soil water uptake
—deep rooting
—root viability
—resistance to soil stresses
 Limiting evapotranspiration (ET)

UF UNIVERSITY of
FLORIDA

Turfgrass Science
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THE DEVIL GRASS
Water-hungry St Augustine grass sucking up fresh water

i lane@etnugusting com

UF UNIVERSITY of
FLORIDA

Turf Fight: Sod Growers Speak Up For St. Augustine

posted by Steve Hudak on Sep 16, 2008 4:59:25 PM

Discuss This: Comments (0) | TrackBack (0) | Linking Blogs | Add to del.ici.us | Digg it

TAVARES - Sod growers urged Lake County commissioners today to rework a controversial
landscaping ordinance that would ban the planting of St. Augustine grass in new residential and
commercial developments.

The proposed ordinance, aimed at conserving water, drew criticism from turf experts, some of whom
argue that a ban on the popular lawn grass is senseless because the spedies is no less "drought-
talerant” than other turf,

UF UNIVERSITY of
FLORIDA
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A better phrase may be: Drought Response

* Grasses undergo many changes in response to
drought.

— Many of these responses go unnoticed but have a
profound effect on the plant’s ability to withstand
drought.

* Some are often very difficult to quantify.
— Others are readily observed and easily quantified.

UF UNIVERSITY of
FLORIDA

Turfgrass Science
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Turfgrass Water Stress Continuum

dptilnu‘ b s
m ¥

Recovery
Possible

Relative Plant Health _%
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oil Moist
High

: F‘;‘":;‘“ tion— {fMore Discoloratio
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Decreased:

Higher ET rates have been
associated with higher. amounts of
shoot growth caused by either
- el i iz S higher heights of cut or higher rates

| UNIVERSITY Turfgrass Science ® Ve .
UF FLORIDA b ——— of nitrogen fertilization.

Resistance:
Affected by Drought
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Linear Gradient Irrigation Systeﬁl'

Linear Gradient Irrigation System

L
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rrigation System

Linear Gradient
Irrigation Study

3 November 2011

11/12/2014

Turfgrass Science

Species comparison

b 4b ¢ d 5
1BD: bermudagrass; BH: bahiagrass; BL: bufflograss; CP: centipedegrass; SP:
seashore paspalum; STA: St. Augustinegrass

Wisual color

- M oW R h® ~ @ D

Visual density
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120 100 B0 60
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Bermudagrass Putting Green
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Plant Genetics and Genomics to Improve
Drought and Salinity Tolerance in Turfgrass
Species for the Southern United States
Texas Agrilife Research, Texas A&M System
University of Florida
University of Georgia

North Carolina State University
Oklahoma State University

IFLORIDA

UlF! UNIVERSITY of Turfgrass Science
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Species comparison
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After 30 days of drought
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Above-ground

¢ Physiological measurements
— Photosynthetic rate (P,) (Li-6200)
* Stomatal closure (early stage of drought stress)
 functionality limitation (later stage of drought stress
and recovery)
— Canopy transpiration rate (Li-6200)

Relative P, associated with drought stress in greenhouse
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Relative transpiration rate associated with drought stress
in greenhouse
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Greenhouse Root Study (Dry tubes)
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Greenhouse study

N

A

Total root Length (Genotypes)

Total Root Length (0-30 cm)

5000

€ 2000
3000
2000
1000
[

=D =W

Total root Length (Genotypes)
2000 Total root Length (30-60 cm) D =W
3500
3000
2500
E 2000
1500
P I I ‘ I
500
Wk dlBalipd
8 5 8 % 2§ § 2 28 : 8§ 8B s
AR RN A0 18 U0 08 150 0N 08 OE 00 B8 AR
ilg|s 2 %2 5 3 g g H
3 E z
Bermuda St. Augustine Zjaponica Zmatrella
Genotypes
UF | UNIVERSITY of
FLORIDA

n|g 8|5 g2/ E|g 2 & T 8| 5 &8 T £¢| £
= o I} g = El @ H o ) Kl
] 3 £
Bermuda St. Augustine Zjaponica Zmatrella
Genotypes
UF|UNIVER5ITYO)"
FLORIDA
Total root Length (Genotypes)
4500 Total root Length (60-90 cm) D =W
4000
3500
3000
2500
E
2000
1500
1000
oW I
Mk | I m
“5:‘1'6_55°_!§'3‘='3§28
E-1 28 = £ 5 s @ 5 2
3 > s 5 3 i
Bermuda St. Augustine Zjaponica Zmatrella
Genotypes

UF [FLORIDA

21



350

250
- 200

289922

Total Water Use {Genotypes)
Total Water Use (Dry tubes)
2150 €
100
A RRRRNRRREARE
I8 3 £ 5 8 & ¥ : A
R EEE R R
k1 = = g 8 H
Bermuda St. Augustine Genotypes Zjaponica Zmatrella
Total Water Use (Well Water]
i = £ & & I 2 g
Bermuda St. Augustine Zaparica Zmatrella
‘Genotypes
UNIVERSITY of
FLORIDA

UF'

ML
i
gl
-888
urcoz7 N

Field Study (Drought)

After initiation of Drought

Field Study Root Images

BA336 (7. matrella Zeon (Z. matrellg,
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Moisture Reading TDR at 60 cm (Dry tubes)

25 / Day 1, Uniform moisture level between species
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TDR readings every three days

Field Study Root Depth
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Field Study Root Depth B 1-3 (Genotypes)
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Field Study Total Root Length B 1 (Day 2, Drought)
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BA336 vs. Zeon

L

— High transpiration — low transpiration

— low photosynthetic
rate

— Moderate root
system

High photosynthetic §§
rate :

Extensive and deep

root system

— Drought avoidance — Drought tolerance

— Advantageous under
long period of

drought

— Advantageous under |
short period of
drought
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¢ 30% Shade = 19.8% reduction in water use
¢ 60% Shade = 35.8% reduction in water use
* 90% Shade = 60.5% reduction in water use

Shade Avoidance vs. Shade Tolerance
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Water use
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Beason turfgrasses:

. ldentify parameters

"~ that contribute to
shade tolgrancs — |

| light fl‘u(ctdat on
plant health

— Seasonal
— Regional
— Latitudinal

IE UNIVERSITY of

* Greenhouse light transmittance
— 30-75% (Both and Faust, 2004)

Ease of measurement ':

* Changes in light intensity

Why DLI?
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DLI Requirements — Summer Avgs.

Turfgrass Cultivar

DLI requirement (mol m-2d-1)

Tifway bermudagrass 22.4
Celebration bermudagrass 1835
TifGrand hybrid bermudagrass 186
Argentine bahiagrass 153
Tifblair centipedegrass 135
SeaDwarf seashore paspalum 13.2
Floratam St. Augustinegrass 11.8
Palisades zoysiagrass (japonica) 11.3
Diamond zoysiagrass (matrella) 11.3
Captiva 5t. Augustinegrass 10.9
Pristine zoysiagrass (matrella) 109
JaMur zoysiagrass (japonica) 10.0

IE UNIVERSITY of

Cultivars
Mowing Height (mm)
Species Cultivar Low High
Hybrid bermudagrass - Cynodon spp. TifEagle 3.2 4.8
Champion 3.2 4.8
Jones Dwarf 3.2 4.8
Tifway 12.7 38.1
Common bermudagrass - Cynodon dactylon  Celebration 12.7 38.1
Seashore paspalum - Paspalum vaginatum SeaDwarf 12.7 38.1

UF |FLORIDA

Experimental Design

e |solation house at Turfgrass Envirotron
— Gainesville, FL

¢ Two month duration
— May-June 2014

e 27 -21°C day-night temperature

UF [FLORIDA

Experimental Design

¢ Split-plot design
— Main plot - shade

¢ Four shade regimes
— 0, 30, 50, 70% shade

UF [FLORIDA

Experimental Design

¢ Supplemental lighting
— HPS with 1000 W bulbs, 0.9 m above canopy
— Photoperiod of 12 h d!
— Temperature reduced by 13% under 70% shade

UF [FLORIDA

Data Collection

¢ Collected weekly

— Visual ratings (NTEP)
* Quality (1-9, 6 acceptable)

— Color and density
— Biomass

— NDVI

— Leaf height and orientation

UF [FLORIDA
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14.6 mol

55.3 mol 38.1 mol 96,5 mol

A

4 55.3 mol 38.1 mol 8 26.5 mol 14.6 mol
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DLI Requirements Summary
DLI requirement (mol m2d-1)* S :z
Mowing Height g 5 |28 mol/mm{
Turfgrass Cultivar High Low _% 30
Jones Dwarf bermudagrass 39.8 47.3 g N 2 { Mowing
. -4 0.4 mol/mm Height
TifEagle bermudagrass 33.7 38.5 = E 20 m High
Champion bermudagrass 30.6 31.9 o g1s o low
Tifway bermudagrass 23.3 32.6 P
Celebration bermudagrass 18.5 26.4 § 5
SeaDwarf seashore paspalum 15.6 27.0 < 0
*Reduced to 93% observed DLI Green Fairway

Turfgrass Application

UF |FLORIDA UF |FLORIDA

www.gatorturf.com
http://edis.ifas.ufl.edu

f k www.facebook.com/gatorturf
aceboo www.facebook.com/UFTurf
J. Bryan Unruh, Ph.D.
West Florida Research and Education Center

University of Florida/IFAS
jpu@ufl.edu

UF: 11.1_\11-!. vcf)nﬁri'\rDqu Turfgrass Science
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