Establishment
. s Slow,
Zoy5|agraSS: — Limiting factor for use of zoysiagrass.
Nutrient and CUItural o Site Preparation
Management Practices = Cleaniand|roughiaradeisoil
=SoillAnalysisy/ Amendisoil

KEEL Kenworthy, PhtDEUE/IEAS = pH
B.M. Schwartz, Ph.D: Candidate,

* Organicmatter
UF/IFAS — Einish grade

— Irrigation Installation

» Seed, sod, sprigs or plugs

Establishment of Zoysiagrass Seed

Doinot rakeiin seed!

— Zoysiagrass seed requires light

Use of alcoveriisiacceptable

= Preventsbird feedinglandwashing df
pPatton etal:; (2002)F==Zenith"
—Indianarand Kentucky; e

< Planting|15 May -1 5/June > 95 coverége by the first frost
(early Oct.)

= Recommended Seeding Rates: 1 —2 Ibsper; 1000 ft>
» Fertilization — Do Not Exceed

— 11b N per 1000 ft2 per establishment month.

D)1
A

Timing of Vegetative Establishment
« Sodl— any: time of year

Wate‘rinb_
o |
+ Seed;/Sod, Plugs; and' sp
= Plugs andisprigs
— Vay and June for fastest establishment ﬁ :
= Eertilization: DeINGE Exceed 5 t0 20 minutes
— 11N per 1000ift* per establishment month: _ « 14 to 30 days
» Temp, soil, wind and rainfall'dependent
S Rapidiestanlishimentis chticaliiorsod orowers

— As plants establishigradually/resume a
and gplfCoUrSES

normal irrigation schedule.
— Notallfeultivars are equal (Pattenret al.; 2007)
» Coarse textured > fine textured

» Coarse: El Toro, Palisades > Empite, Meyer
« Fine: Zorro > Emerald, Zeon

— Fast cultivars - stem production
— Slow Cultivars > leaf production




Mowing and Zoysia

= Proper mowing
» Enhances plantigrowth and development = .
= Never remoye more thani 1/3 of topigrowth Scalping =
ssStimulatesilaieraligrowthi(tllersiand stelons) i S -
I Clitioorclose > nestltiniscalpinglorremoyal of FEINIOVITNG the grOWIng pOInt
growing peimt : e
S ClitooNnirequent = resulintscalpinglas the
growing peint may e toorhigh:

Scalped Turf Scalping

= Plantiresponse
Remoeveal eifarowing peint/crown
— Upisiie)niily
= Booriya0jisted equipment —Requires;aimetabolicichiangeninithe plant
= SEaS0aINESPONSE
— Detrmentalito planthealth . .

» Recovery is species dependent

Recoeveny: fromfcrown off plant
— Slow
— Species dependent

=loss o Photosyntheticactivity,

s Consumption of CHO'

Mowing Mowing
s Reelland Rotary mowers .

Erequency,
— < 0L75/inch: 2 x: per week
> Broadlrange: 0:25to 2.5 inches e S xwith increased N
= ncludesiallicultivars

s Cultivar and SpeciesiSpecific
= ZoeysiarmatrellaNfinertextured)
s 0:5/to/1.5/inches

» Exceptions: Diamond; Pristine, Cashmere
— 0.25inch

— Zoysiajaponica (coarse textured)
e 1to 2.5 inches

= Ninch> once perweek

= >Hl5fonce eveny 10iter14'days
* Increase frequency with increased'N




Thatch

Intermingledilayer of dead and/living
shoots, stems, and roots;that develops
betweenithe zone of green vegetation
and the soilfsurface: i

Eniend o Eoe?

= \oderation > Friend g

o Y4to zinch |
— Retain moisture, protect turfgrass crowns from
temperature extremes and physical'damage.

— Provides a cushion for; athletic activity

— Excess > Foe

Thatch and Zoysia

Zoysia spreads through the production
of'lateral stems) (rhizemes and stoelons):

ILateralistemsiare resistantitordecay;

Easily resultiinjexcess thatch

= AssociatedWwithitoormuchilateralistem
production:

* Influenced by:
— Nitrogen management
— Mowing off of more than 1/3 of'shoot growth

Thatch and Zoysia
Management
—  Golf Courses

. Aggressive vertical mowing 1 to 2/times, per year:

. Replacement of'one nermalimowing per week:
withilight vertical mowing

» Use ofigreemers inicombination withireel
Mowers

Encourage new'shoots toremerge with

upright growthi
PP

Thatch

Why thatch forms?2
—  Growth rate of turf> decomposition of dead tissues
—  Result = spongy, unhealthy: turf

Problems
Mower'sinks intoturfand scalpiresults

Hydrophobicithatch preventsiwetting and increases
runofifi=> drought'stress

Wet'thatchi=Jideal environment foridisease
Increase insect populations

Growth of turf/(crowns, lateral stems, & roots)iis

elevated/above the soil surface - increases
temperature and moisture sensitivity

Thatch and Zoysia




pnr: - =

il

Grooming
Reduces the need'for vertical mowing
Enhances recovery from injury
Decreases.incidence of disease

— - e—

in stored Car_’_bohydrates.

i

Shade and Zoysia

» Problems

— Decreased photosynthesis
- Jlcarbohydrate reserves
= {root, rhizomeland|stolon growth
= ncreased productioniofigibberelliciacid
(GA)
= Plant' hormone = cell elongationiand division
— Result: Thin'elongated leaves that will

not stand up to traffic and secondary
stress.

Verticutting vs-Grooming
: —

NG \’Ji'—m%J_" i

. Shade andZoysia
Cultivar and Species Specific

*\ Zoysia matrella
{1=1 Good to excellent
Ik shade tolerance
Diambnd|~> excellent
Cavalier > Very good
Emerald - Good

=, ZOySia japonica
— Poor to Very good
« Palisades - Very-Good
¢ Jamur -> Very Good
‘s El'Toro - Fair =
« Crowne - Fair
! Empire - Poor
\*i/Meyer > Poor:
¢ Ultimate > ?
Pristine >?
Cashmere>2

Shade and Zoysia

» Management
— Trees
= Removal
= Prunelimbsibelow 10/ feet:
= Thin tree canopy
= rmigation

= Monitory moisture status of turf
— Trees compete for moisture
— Shade prevents surface drying ofturf leaves > disease




Shade and Zoysia

» Management
— Nitrogen
* Increases elongation ofileaves

—  Excess growth depletes carbohydrates and weakens)
root system.

= himithnitrogen tormaintainiaceceptable color
= Divertiraffic

= Increase mowing hieights
* Accounts for'elongated leaves
» 1 leaf area available for photosynthesis

Shade and Zoysia

» Management

—  Plant|Growth Regulators: Trinexapac-Ethyl
(TE)
= Examples:

— @ianjand Engelke(1999) reported thatimonthly or
bimonthly’application'of TE greatly enhancedithe shade:
tolerance oflDiamondiZzoysiagrassiup to 885 shade
levels

Documented:
» | shoot elongation
» 1 tiller density;
1 carbohydrate reserve
1 root system
1 canopy photosynthesis’
1 turf quality

Irrigation/Drought Resistance
and Zoysia

s Zoysiagrass will persist through long-
term drought.
= Wilts Quickly,
= Enters'Dormancy(avoid)

= iexasiA&Nresearch

* 60 day drought
— 7 zoysia cultivars < 1.5% green
— Floratam — 20% green
— Tifway — 50% green
— Celebration — 71% green

Shade and Zoysia

» Management
—  Plant:Growth Regulators: Trinexapac-Ethyl
(TE)
Inhibits)GA production
Consernvesicarbohydrate levels
Prevents excessive leaf elongation
Improvesishade tolerance

Examples:

— Envin (2002): Monthly 1x TE applications on Meyer
under 75% shade maintained acceptable quality longer
than without TE.

» The authors speculate that with thinning of trees
and better distribution of traffic that Meyer could be
maintained for multiple years using TE.

Irrigation/Drought Resistance
and Zoysia

» Yes, zoysiagrass isidrought resistant
MEANING?

= Mechanismsiof DroughtiResistances:

4 Aveidance
* [Deeperroots
= Dormancy
2. lolerance
¢  Osmotic adjustment
» Withstand low water potential

Irrigation/Drought Resistance
and Zoysia

*rrigationiisirequired for:
Zoysiagrassitorremainigreen
during dry periods;




Austin Golf Club

Cavalier Fairways

Nutrient Management

Studies

— South Carolina (Hale; 2006)

. Nitrogen rates of: 0} 0.25} 0.5; 0.75; & 1.0/ N/1000
ft2/month
— 4 applications =10, 1.0;, 2.0, 3.0, & 4/1b N/1000ft?/year
— Eine textured
» Increased thatchiwith > 2/bs/Niper; year:
»  Reduced spring greenup with'>2/bs N/ peryear:
» Scalp damage with|> 2 Ibs/ N peryear
Coarse textured
» Increased thatchiwith > 2 Ibs N per year
» Reduced spring greenup with > 2'Ibs N/ per year
Overall

» 1to 2 Ibs resulted in the best overall cultivar
performance.

Nutrient Management

Erequent light applications are best
Prevents thatch accumulation
Enhancesispring greenup
Prevents disease.
Improvesiweartolerance
Improves:playability

DorNot promote’eXCessiVe green color
Encourages thatch
Slows, spring|greenup;

Promotes disease development
Early Spring fertilization
— Late frost can damage and delay greenup
— Promote large patch development

Nutrient Management

Studies

— Texas (3)
1. Nitrogen rates of 0.25; 0.75; & 1.5 |b N/1000/ft? applied
across,four'datesi(totals,were 1, 3, & 6/1b)
— AlIbirate had better; winter color and spring greenup)
— Higher rates resulted in better summer quality
—  Engelke et al., (1992)

Nitrogen|rates ofi0.25; 0.5, & 1.0/1b;N/1000/ft? per growing
month

— 1/Ib per month produced the highest quality

— Hall etial., (1998)

Nitrogen rates of 1, 2, and/4'1b/N/1000 ft? per. season
— 2to 4 lbrates produced the highest quality

— Kenworthy and Engelke (1999)

Nutrient Management

Recommendations for Florida (Unruh et al.,

)
— 310 6 applications of 1 Ib N per 1000 ft2

* Desired level of management
* location

Nutrient Management

LLate Eall fertilization
—  Delay spring/greenup,
—  Promote large patch development

Enhancing)Spring Greenup

— Applyifertilizeriatter the turf hasbecome fully green
and actively’ growing:

— Applyiiron

Potassium
— Apply at rates equal to nitrogen
— Improves stress tolerance




