Program Outline

Having a healthy lawn while using less water is possible. It
starts with making the right choices of plant material and
management practices.

Turfgrass Selection

Select the best variety for your location and needs

Watering, Mowing, Feeding

Management practices to increase drought hardiness,
Improve quality, reduce water use

Dealing with Growing Pains

What to do when turfgrass is not practical
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Turfgrass Selection
Right Plant; Right Place:

Match turfgrass to meet your
needs, expectations, and location




Table 3. Relative traits of warm-season turfgrass species when grown in their regions of adaptation with good maintenance
programs and adequate rainfall or irrigation (“range” indicates varietal differences).

Shade Very Low Moderate
W Tolerance to Low Low Moderate Low High to High
q rm hﬁh-'.ater Moderate Very Low Moderate Moderate Moderate Moderate
Requirement to Low
s e q s o n Drought Very Good Excellent Moderate Good Good Very Good
Tolerance to Excellent
Traffic Hioh Low Low Moderate Low Moderate
fu rfg rq ss Tolerance 5 to High to High
Cold : Moderate
f 'f Tolerance Moderate High Low Low Low to High
rq I s Salinity Moderate Low Low to Moderate Good Moderate
Tolerance to High Moderate to Very High to High
Disease Low to Low Low to Low to High Low to
Potential Moderate Moderate Moderate 5 Moderate
Mowing 0.75 2to 1.5 0.75 2.0 0.75
Height to not to to to to
(inches) 4.0 Mowed 2.0 2.0 5.0 4.0
Leaf Fine Fine Coarse Fine Coarse Med!um
Texture to Fine
Stolons (5)
and/or S&R 5 5 S&R S S&R

Rhizomes (R)*

*Turfgrasses with stolons (i.e., aboveground stems) can grow laterally. Turfgrasses with rhizomes (i.e., underground stems) can also grow laterally.
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Sunlight S

Req vuirement High (8 -10 hr Bermudagrass

minimum)

5 hours of good sunlight for Bahiagrass
strong healthy warm-

Centipedegrass
season turfgrass

Zoysiagrass (Z. japonica)

St Augustinegrass is the best Zoysiagrass (Z. matrella)

option for shade :
Raise mower blades in shade LOVY (4 —6 hr St. Augustinegrass
Water less minimum)
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St. Augustinegrass Bermudagrass Z0oysiagrass Buffalograss

. Common . Common . Palisades . Density
. Raleigh . Celebration . JaMur . Prestige
. Palmetto . Latitude 36 (TAMU) . Meyer* . Prairie
. DelMar . North Bridge . Innovation . 609

. Scotts ProVista . Tahoma 31 (UARK) . Zeon

. Floratam . Tifway 419 . Zorro

. Amerishade . TifTuf (TCU) . Cavalier

. FJ Select . lroncutter

. Cobalt

texasgrass.com
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* Not tolerant of shade
« Tolerant of salinity, drought, fooft

traffic

« Requires higher rates nitrogen
fertilizer

« Suited to athleftic fields, golf course ‘
fairways, and higher maintenance

lawns :

ermudagrass

Bermudagrass

Bermudagrass Areas of Adaptation

https://aggieturf.tamu.edu/texas-turfgrasses/bermudagrass/
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Bermudagrass Varieties Available in Texas

Variety
Baby
Celebration
GN-1
Discovery
Grimes EXP

Latitude 36

Midiron

Northbridge

Patriot

Premier

Cuickstand

Texas Mative

Texas Turf 10

Tifton 10

TifGrand

Tifsport

TifTuf

Tifway I

Tifway 419

Vegetatively Propagated Varieties

Latin Name

Cynodon dactylon (L.) Pers.

Cynodon dactylon (L.) Pers.

Cynodon dactylon (L.) Pers.

Cynodon dactylon (L.} Pers.

Cynodon dactylon (L.} Pers.

Cynodon dactylon (L.) Pers
Burtt Davy

Cynodon dactyion (L.) Pers
Burtt Davy

Cynodon dactylon (L.) Pers
Burtt Davy

Cynodon dactylon (L.) Pers
Burtt Davy

. X Cynodon transvaalensis

. X Cynodon transvaalensis

. X Gynodon transvaalensis

. X Cynodon transvaalensis

Cynodon dactylon (L.) Pers.

Cynodon dactylon (L.) Pers.

Cynodon dactylon (L.) Pers.

Cynodon dactylon (L.) Pers.

Cynodon dactylon (L.) Pers.

Cynodon dactylon (L.) Pers
Burtt Davy

Cynodon dactylon (L.) Pers
Burtt Davy

Cynodon dactylon (L.) Pers
Burtt Davy

Cynodon dactylon (L.) Pers
Burtt Davy

Cynodon dactylon (L.) Pers
Burtt Davy

. X Cynodon transvaalensis

. X Gynodon transvaalensis

. X Cynodon transvaalensis

. X Cynodon transvaalensis

. X Gynodon transvaalensis

Cynodon dactylon (L.) Pers.

Availability
Sod
Sod/Sprigs
Sod/Sprigs
Sod/Sprigs
Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

S0d/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs

Sod/Sprigs




St. Augustinegrass :

St. Augustinegrass Varieties Available in Texas
. St’ AuguStlnegraSS Variety Latin Name Availability
« Superior shade
To|er(] Nnce tﬁj Amerishade Stenotaphrum secundatum (Walt.) Kuntze Sod
« Good drought
S Captiva Stenotaphrum secundatum (Walt.) Kuntze Sod
tolerance
* Deep I’OOﬂﬂg po’renﬂal _L Common Stenotaphrum secundatum (Walt.) Kuntze Sod
« Fast establishment
- Delmar Stenotaphrum secundatum (Walt.) Kuntze Sod
Deltashade Stenotaphrum secundatum (Walt.) Kuntze Sod
Floratam Stenotaphrum secundatum (Walt.) Kuntze Sod
Mercedes Stenotaphrum secundatum (Walt.) Kuntze Sod
_ Palmetto Stenotaphrum secundatum (Walt.) Kuntze Sod
Recommended Not adapted
P Raleigh Stenotaphrum secundatum (Walt.) Kuntze Sod
- Urban Area 9

Cobalt Hybrid Stenotaphrum secundatum Sod

, , https://cobaltstaugustine.com/
https://aggieturf.tamu.edu/texas-turfgrasses/st-augustinegrass/
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Zoysiagrass Varieties Available in Texas

Loysiagrass |

Carrizo Zoysia japonica Steud. S0d
Cavalier Zoysia Japonica Steud. X Zoysia matrella (L.) Merr. =0d
1 Chinese Zoysia japonica Steud. seed
ZoySlagrass Common
« Drought tolerance
. C O| d 1_ O| erance Compadre Zoysia japonica Steud. seed/Sod
« Shade tolerance Crowne Zoysia japonica Steud. x Zoysia matrella (L.) Merr. Sod
« Good fraffic tolerance L
ope . Cutlass Zoysia faponica Steud. sod
« Low fertilization -
requ rement ‘ . Diamond Zoysia matrella (L.) Merr. Sod
’ SUSCGDTI ble TO ThOTCh | ' El Toro Zoysia japonica Steud. x Zoysia matrella (L.) Merr. =0d
« Slow recovery
° FI ner 1- ex’ru re d S p e Ci es Emerald Zoysia japonica Steud. x Zoysia pacifica (Goudswaard) M. Sod
Hota & Kuroki
have less drought
1-0|er(] nce Empire Zoysia Japonica Steud. x Zoysia matrella (L.) Merr. =0d
Geo Zoysia japonica Steud. x Zoysia tenuifolia Willd. Ex Thiele sod
Recommended Not adapted Jamur Zoysia japonica Steud. x Zoysia matrella (L.) Merr. Sod
. . Urban Area Meyer Zoysia japonica Steud. Sod
Palisades Zoysia japonica Steud. x Zoysia matrella (L.) Merr. s0od
Pristine Flora Zoysia matrelfa (L.) Merr. Sod
Royal Zoysia japonica Steud. x Zoysia matrella (L.) Merr. =0d
https://aggieturf.famu.edu/texas-turfgrasses/zoysiagrass
p // gg / g / y Q / Ultimate Flora Zoysia matrelfa (L.) Merr. S0d

Y-2 Zoysia Japonica Steud. X Zoysia matrella (L.) Merr. =0d
Zoysia japonica Steud. seed/Sod

r‘ Zoysia japonica Steud. x Zoysia matrella (L.) Merr. S0d

Texa)s Water
Resources Institute

make every drop count

Zoysia japonica Steud. x Zoysia matrella (L.) Merr. =0d




Buffalograss

« Drought tolerance
 Cold tolerance
« Low disease potential
« Low fertilization
requirement
« Low mowing
requirement ‘
« Poor shade tolerance
« Weed encroachment
« Poor traffic tolerance

Recommended Not adapled

_ « Urban Area

https://aggieturf.tamu.edu/texas-turfgrasses/zoysiagrass/
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Buffalograss

Buffalograss Varieties Available in Texas

Variety
609
Bison
Bowie
Cody
Density
Flains
Prairie
Prestige
Sundancer
Texoka

Top Gun

Latin Name

(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)
(Bouteloua dactyloides (Nutt.) J.T. Columbus)

(Bouteloua dactyloides (Nutt.) J.T. Columbus)

Availability
Seed/Sod
Seed
Seed
Seed

S0d

Seed

S0d

S0d

Seed
Seed

Seed




ET-Based Deficit Irrigation Study |

7/10/2024 4004 - 50% 60% 80%

Palisades vl mxa BB 9 PFalisades s , | S Palisades B B8 I B |Palisades i 50 B

Cobalt mum B salk amm Cobat N N o a0 Cobalt N N . Cobalt SN 2 e ] SII.Udy MthOdSl

Ralcigh = | > Raleigh 1 - Raleigh ‘ Raleigh r: : .

T NS mmm BN BEN TUf ONS EES EES BN | e e oES T g . * Planted June 2022 as sod in Dallas, TX
Tilway mau ~ oy Tifway e | Tifway < Tifway i |

» Clay soil (pH 8.2-8.4)
8/3/2024 k .. * Mowing height 3.0" (2023) and 4.5"
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Palisades I} 2 38 5 Palisades T — Palisades I B 720 P10 | Palisades B - —
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Chase Martin, Ambika Chandra, Pablo Boeri, Guy Fipps, Charles Swanson
Texas A&M Agrilife Research and Extension




ET-Based Deficit Irrigation Study

Resulis

Moderate Stress

Severe Stress (0.4

Days of acceptable turfgrass quality (=6) under irrigation levels in 2023 and 2024. ‘Acceptable’ indicates no decline below rating of 6.
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Turfg'rass Low Stress (0.8 Af) (0.6 Af) High Stress (0.5 Af) Af)
Cultivar
2023 2024 2023 2024 2023 2024 2023 2024
Cobalt Acceptable | Acceptable 91 94 70 80 56 50
Raleigh 98 58 56 42 43 30 34 23
TifTuf Acceptable | Acceptable 83 635 56 42 48 50
Tifway 98 58 56 42 43 42 34 335
Palisades Acceptable 56 38 43 S50 34 335

* Cobalt and TifTuf maintained
acceptable quality in the 0.8 Af
treatment both years

* On average, Cobalt held TQ 44 days
longer than Raleigh; TifTuf 25 days
onger than Tifway (moderate stress)

* High Stress: Cobalt 39 days longer
than Raleigh; TifTuf 7 days longer than
Tifway

* Severe Stress: Cobalt 25 days longer
than Raleigh; TifTuf 14 days longer
than Tifway

* With drought tolerance like this, lawn
OWNEers can conserve more water

Chase Martin, Ambika Chandra, Pablo Boeri, Guy Fipps, Charles Swanson
Texas A&M Agrilife Research and Extension




Water My Yard Verification Project
and Water Savings Potential

In total, 91 scorecards were collected. Scorecard analysis showed most attendees found the
turfgrass varieties in the 60% Af treatment to be Acceptable to Highly Acceptable, having an

oo, T e » Cobalt and TifTuf maintain an

O e o acceptable TQ longer than Raleigh
S ———— — —— and Tifway with ~35-38% less water
ox T sw [ w T e Tow T w » On average, a homeowner in Dallas,

Figure 9. Homeowners rating the field plots at the WaterMyYard Field Day.

TX with a 4,500 ft2 lawn can save
~3,300 gallons of water during

summer
* Ten sub-divisions of 50 homes could

save around 1.7 Million gallons of
water

(‘ Chase Martin, Ambika Chandra, Pablo Boeri, Guy Fipps, Charles Swanson
Texas A&M Agrilife Research and Extension
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Texas Water Resources Institute : .

Management

d\Watering

JdMowing

Fertilizing

J1Compost amendments
1Grass clippings




Drought Avoidance

Turfgrass cultivars rely on deep roots to support a
drought mechanism called drought avoidance.

Critical rooting for drought resistance may occur
anywhere between 6 and 24 inches based on
research for new and upcoming cultivars.



WARM
SEASON
Vs.
COOL
SEASON
TURFGRASS

COOL-SEASON

GROWTH CALENDAR ;4L &
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GROWTH CALENDAR
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Irrigation Timing

Water Deeply and
Infrequently

Promotes deeper rooting which
improves turfgrass tolerance to
stresses like drought and traffic
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Irrigation Timing
Cycle and Soak Scheduling

Breaks down the weekly watering time into
smaller waterings

Allows more water to be captured by the soill
Helps to meet local watering regulations
Minimizes runoft

LET IT SOAK

(30-45 MINS)

4

Texas Water

Resources Institute

make every drop count




Irrigation Timing

Early Morning
Watering is
Ideal

Avoid watering between 10am
to 6pm when the temperature
and winds are higher.
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Cycle and Soak
Scheduling

Short Run Times

Made up of multiple cycles for each
zone with 30-60 minutes for the water
to soak in before the next cycle starts.

* First cycle breaks the surface tension
of the soll saturating the top layer.

« Second cycle infiltrates the soil more
efficiently and move water deeper
INtfo the soill.

 Third cycle, and fourth, It necessary,
works well with slopes or if runoft
occurs affter just a few minutes of
irgation.

Cycle and Soak Example Schedule

Original Schedule Start Time1l StartTime2 StartTime3 StartTime4
2a.m.
Zone 1 (Sprays) Front Yard Turf 15 Minutes
Zone 2 (Sprays) Side Yard Turf 12 Minutes
Zone 3 (Drip) Front Yard Flower Bed 30 Minutes
Zone 4 (Rotors) Backyard Turf 40 Minutes
Total Run-Time 97 Minutes
New Cycle and Soak Schedule (2 Cycles)
2a.m. 3a.m.
Zone 1 (Sprays) Front Yard Turf 7 7
Zone 2 (Sprays) Side Yard Turf 6 6
Zone 3 (Drip) Front Yard Flower Bed 15 15
Zone 4 (Rotors) Backyard Turf 20 20
Total Run-Time 96 Minutes
New Cycle and Soak Schedule (3 Cycles)
2a.m. 3a.m. 4a.m.
Zone 1 (Sprays) Front Yard Turf 5 Minutes 5 Minutes 5 Minutes
Zone 2 (Sprays) Side Yard Turf 4 Minutes 4 Minutes 4 Minutes
Zone 3 (Drip) Front Yard Flower Bed 10 Minutes 10 Minutes 10 Minutes
Zone 4 (Rotors) Backyard Turf 13 Minutes 13 Minutes 13 Minutes
96 Minutes

Total Run-Time

4.
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Evapotranspiration =
transpiration + evaporation

/—/%
trees grass

evaporation

How do we determine

Turfgrass Water
Needs?

—vapotranspiration 1s the sum of all
processes by which water moves
from the land surface to the
atmosphere via evaporation and
transpiration.

4

Texas Water
Resources Institute

make every drop count



Evapotranspiration

CALCULATION OF ETos

'—Lj :I—o WIND

SOLAR —
RADIATION
TEMPERATURE PENMAN
HUMIDITY 4 MONTEITH REFE(E%';‘S():E ET
| ‘| EQUATION
\'q‘ ,',’ ———
| 7
N B e i

WEATHER STATION
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Plant factor (PF)*/

4 Crop coefficient (K.)t

Texas Water Plant type

Resources Institute o
LS i) AT GO Landscape plants with high water use 0.7-0.9*

Landscape plants with medium/moderate 0.4-0.6*
water use

Landscape plants with low water use 0.1-0.3*

Landscape plants with very low water use <"

Warm-season turfgrass (Bermudagrass, zoysiagrass, 0.6t
St. Augustinegrass, buffalograss)

Cool-season turfgrass (tall fescue, Kentucky 0.8t
bluegrass, ryegrass, bentgrass)

G e n e ra I P I a n t Plant factors (PF)/crop coefficients (K ¢ ) for established landscape plants in California
® ®
Coefficients

Warm-season furtgrass coefficient is what we

will use for calculating water need in our areaq.



Historic ETo Reference

® ® City Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Water Need Based on HIStOrIC - i s

Amarillo 1.84 227 373 506 5869 751 808 7.29 561 405 240 1.78

Austin 227 272 434 527 639 715 722 725 557 438 274 221

Brownsville 265 3.03 448 517 603 632 668 665 521 434 301 2359

Refe re n Ce ETO College 220 271 422 520 625 669 710 685 560 430 280 220
Station

Corpus 242 295 428 517 595 643 668 665 521 434 3.01 259

Dallas / Ft

Worth

Reference FT X Crop Coefﬂcient — ACtual urf F Del Rio 247 301 476 601 698 741 757 7.41 577 435 291 236
£l Paso 274 353 607 819 9383 1112 919 894 769 589 358 249

Galveston 220 260 410 500 611 660 620 600 550 420 2.80 230

ETo X KcC — ETa Houston 236 283 432 501 611 657 652 608 557 428 290 235
Lubbock 235 263 441 553 693 773 763 720 554 419 261 233

, , Midland 220 278 446 591 721 820 923 862 696 431 278 216
55.85 X 0.6 — 35.5] PortAtthur 225 263 395 509 612 660 581 561 546 418 276 223
SanAngelo 288 313 531 7.01 848 916 929 849 660 508 337 254

SanAntonio 242 2.90 442 547 647 697 731 699 564 444 285 236

335.5] " X 0.6 (S‘t ress fa cto r) — ZO-H" Victoria 235 287 429 577 639 670 692 670 536 441 293 233
Waco 213 262 403 531 645 715 7.40 7.50 570 441 270 217

Wichita Falls 194 246 407 550 670 754 797 7.72 579 430 262 195

© 2024 Texas A&M AgriLife Extension

4

Texas Water

Resources Institute

make every drop count




One waterng for 21 muntes

AGpant Baintull Adpnt Burtime

Weather Station TAMU Tur! Lad

Add New

/\t., LI

EATENSON

Last 7 Days Woather

ETo

Max Temp
Min Temp
Min RH
Solar Rad
Rainfall

Avg Wind

Ol e

n < Back Add New Zone

Precipitation Rate Wizard

Multi-Stream

QLG T v NG N o WY

Pona T e Pgee Ay e 00
e e W e N T e e

Aoniws o sy v wpemn oA awer My
e g Ce il Pt v N pee

g e B d et A o sater
sorons B aem | Ll S e e 4 Cocle

NV coCwm o e | - paen

Water My Yard watermyyard.org

05wt

Waler g Mecomemandatun tor This wees
e ) B bt (v matwrnyg Vo L8 et

COUNTIES:
Harris, Galveston, F1. Bend, and Brazos

CITIES AND SURROUNDING AREAS:

Allen
Argyle
Auvbrey

Bartonvilie
Briareliff
Cash
Cedar Park
Celina
Copper Canyon
Corinth
Cottonwood Shores
Cross Roads
Crystal Mountain
Denton
Double Oak
Dripping Springs
Farmersvilie
Flower Mound
Forney
Garland
Hickory Creek
Hidden Valley
Highland Park
Highland Village
Horseshoe Bay
Irving
Justin
Krugerville
Krum
Lago Vista
Lake Dallas
Lakeway
Lantana
Leander

Lewisville
Lubbock
Marble Falis
McKinney
Meadowlakes
Melissa
Mesquite
Murphy
Northlake
Oak Poinmt
Paloma Creek
Pllugerville
Pilot Point
Plano
Point Venture
Ponder
Princeton
Prosper
Providence Village
Richardson
Rockwall
Round Rock
Royse City
Sachse
San Angelo
Sandy Harbor
Sanger
Savannah
Shady Shores
Sunrise Beach
University Park
Wesllake Area
Nylie
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TEXAS AfM

Wa te ri n g (‘EI:I'{:?:I'IEIi"IIS]_I'!l:_IH Texas ET Network Login to your profile
Reco m m e n d atio ns Irrigation Water Requirements — Saturday July 4, 2026
fro m Texa s ET N etwo r k site Name: Home Change Info

Water Requirements: 1.3 inches

Daily or weekly watering Plant Cosficient: 0.6
. Plant Type:
recommendation based on Allowable Stress Factor: 0.6
Effective Rainfall: 0 inches
oercentage of actual ET
( ETa) Lewisville's 7 Day Weather Summary Sponsored by Upper Trinity Regional Water District
ETo Macx Temp Min Temp Min RH Solar Rad. Rainfall Wind 4am
Adj U St = b | e an d (in} (f) M (%) (M.UmZ) (in} (mph)
. Jul 03, 2026 - Fn .28 2 e 21 20,24 0.00 2.78 4.58
customizable for landscape
Jul 02, 2026 - Thu 0.28 24 20 33 20 .48 0.00 2.87 5.68
type Jul 01, 2026 - Wed .25 23 e 20 24 82 0.00 5.85 7.30
. . Jun 30, 2026 - Tue 030 g3 T8 20 20,62 0.00 T.58 .80
Create multiple profiles for
. . Jun 28, 2025 - Mon .35 25 21 33 26.81 0.00 g.38 11.00
d Iffe re n t | Oca t I O n S Jun 28, 2020 - Sun .24 24 e 400 2700 0.00 2.07 10.38
Jun 27, 2020 - Sat .24 24 e a0 20.41 0.00 2.71 10.74
texaset.tamu.edu
Data Summary 217 2 78 S0 184.128 0.00 06.73 G.22
(.‘) This information is providied by the “Trmigation Tedhnology Program”™ under the direction of D7 =0y FODS.
‘Water requirements are besed on u=e af ETo (polential evapolranspiration ) and a standard K (crop cosficent) for the stage of growth andl the number of days spedfied by the user
Texas Water : If you would ke o discontnee this ermail senice please click unsubsombe ’
Resources InStltute This email was sent o deanminchil oiEpmail. com by Texss ASM AgriLIFE Extension.

make every drop count Texas ARM AgnlFE Exten=ion 600 John Kimbrough BLVD, Suite 508 7101 TAMU College Station, TX 778437101
& N6 Texas ABM AgrLife Exteni=on
* Efective mnfall is not the total messored minfall




Percentage of ET Replacement

60% of water
replacement can still
produce a quality
turfgrass

20% 40% 50% 80% 100%
Replacement Replacement Replacement J Replacement Replacement
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Estimated Seasonal Irrigation Adjustment Percentages for Warm-Season Turfgrass in North Central Texas

Seasonal 4 10v

0’8 of s“‘\\.\

MUV i i z -
WAy 90%) 100% | 100% ) SEP PR
80%) o 709 ocr

o
N 4 |

A
Js
{ 4 : |

more sunlight = more photosynthesis = more plant growth

Y
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. ET and coefficient
calculations provide
the amount of water a

plant needs...

. But we need to know

how to apply that
amount of'water.

. We need to find the
precipitation rate.
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Texas Water Resources Institute

Home Catch Can Test

Things you will need:

Ruler or Tape Measure
To measure water depth in cans
Flat low-sided cans (all the same)
Tuna or cat food cans work great
Stop watch
To track running time
Calculator
To add water values and calculate
precipitation rate

4
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® - Sprinkler Head @ — Catch Cup




Catch Can Amounts

15 Minutes

Watering Calculations Can  Amount rehes
1 25
Precipitation Rate 2 Z’;
4 30
PR = Average Catch Can Rate 5 42
Test Run-Time (Minutes) 6 .28
7 50
PR = ﬂ X 60 8 45
15 9 47
10 58
PR ]@4 in@ 11 40
12 52

Repeat for each zone Total/Average
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Irrigation System Water Usage Based on Gallons Per Minute

c [Station Information GPM |Run Time Run Time Run Time Run Time Gallons Gallons Gallons Gallons
E Program A |[Program B |Program C |[ProgramD Used A Used B Used C Used D
1 |sprays/left of drive/turf/sun 12 8 96
2 | sprays/front yard/turf/sun-shade mix 15 8 120
3 |sprays/right side and Front yard/turf/sun 18 8 324
4 |rotors/backyard/turf/sun-shade mix 11 12 132
5 |rotors/backyard/turf/sun 14 15 210
6 |rotors/backyard/turf/sun 15 15 225
7 | sprays/backyard - along fence/turf/sun 10 8 80
8 | sprays/right side beds/sun-shade mix 10 6 60
9 |sprays/right side (sidewalk)/turf/sun 10 8 80
10 |sprays/backyard/right corner/turfand beds/sun 8 4 32
11 |sprays/side yard along fence/shrubs/sun 14 6 84
12
13
14
15
Irrigation Cycle Total 1443
Cycles per month 16 Total Gallons
Total Monthly Gallons 23,088 23,088
Program Program A Program B
Start Times 2:30 AM 4:45 AM I .I
Water Days Thursday/Sunday

4.

exas Water

Resources Institute 96.3 x Total GPM
make every drop count pR - ’
Total Area

The precipitation rate for an entire area can be determined using this formula.




Watering Calculations

Sprinkler Run Time

RT = Irrigation Amount
Precipitation Rate

RT = 1(inch)
) ) X 60 - -
1.64 HEes e e
RT = 36.58 minutes

4
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Cycle and Soak
cont...

Particle size:

0.05mm-2mm

Infiliration Rates for
Common Soil Types .

0.002mm-0.05mm

s
The movement of water - AvAvXMVAVm.
in the soil depends on . AWAW";VQ_V-QVA—

the soil structure AV&V VA\ A '
AL V“"

<0.002mm

e o g N

. - . " -

R e U A S W

> . LAY e - AVICH

i 2CNOX

o, Pl o

- - - . > - - e

e AT T

e T b oY i) ER L
2 .t .

A

70 X 60 50
Percent Sand
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cont...

Infiliration Rates SANDS >0.8

for Common Soil

Types LOAMS 0.2-0.4
CLAYS 0.04-0.2

4
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Cycle and Soak
cont...

Averqge FIXED SPRAYS 1.5-2.0
Sprinkler
Application ROTORS 0.5
Rates

ROTARY NOZZLES 0.4-0.6

4

Texas Water

Resources Institute
make every drop count
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Infiltration rate v. Application Rate (side by side)

SANDS >0.8 FIXED SPRAYS 1.5-2.0
LOAMS 0.2-0.4 ROTORS 0.5
CLAYS 0.04-0.2 ROTARY NOZZLES 0.4-0.6

4
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Common Lawn Sprinkler Types

Fixed Spray Multi-Stream Rotators Rotary Nozzles

Texas Water

Resources Institute

make every drop count




Water Waste

Avoiding Irrigation
Runoff

rrigation runoff is a waste of water
resources that can easily be avoided
Oy Using simple watering best
practices

4
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Mowing

AWhy Its important
JdTiming
JdHeight of cut




— .’é’
B T i

e & , & e “' . { j !
7. 5 s

Not just a chore

« When done properly, it can improve

health and appearance

Mowing practices impact turfgrass

response to stresses

« Frequency and height of cut
Drought and temp extremes
Shade
Nutrients

o [raffic

Adopting appropriate mowing practices

that support healthy turf

Texas Water
Resources Institute

make every drop count



Lawn Density and the One-Third Rule

Mowing
Timing

Low cut, allowing weeds __1: With the sun, the weeds

o Follow the 1/3 rule: No more than 1/3 of the plant to get sun and grow | can germinate and grow
material should removed at any one time ’
o Mowing frequency is determined by rate of growth
o Light exposure
e lemperatures
e Precipitation

o Nutrient management One-Third Rule
S : . Mow your lawn when it reaches 50% higher than your ideal height.
® TWICe-We€k|y mOWIﬂg may be ﬂeCeSSaI’y dUHng Cut only the top 1/3 of the grass blade in one mow to avoid damaging your lawn.
the warmer months 3"

e Scalping is not recommended...ever!
2"

1"

4

Texas Water

Resources Institute

make every drop count




Mowing

Timing winter spring summer fall winter

e SPring
o First mowing of the season can be
shorter...but not scalped.
e SUMmMer
o Mow taller (not over
recommended height) to support ”\wm N
the seasons environmental , S A »\"‘:I;' W V
stressors. | "' b
o Fall ‘} y\.
« Keep mowing turf at maximum | ’
height to prepare for winter
dormancy.

4.
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Mowing
Height of Cut

e Shade
e St. Augustine and Zoysia are
the best options for shade
o Keep height of cut toward the
maximum to encourage

ohotosynthesis
o Winter Maintenance
o Warm season turfgrass enters
dormancy when soil temps
drop below 50-55*F
e Only mow off and bag winter
weeds

Table 1. Mowing height recommendations for warm-season turfgrass species in a lawn scenario

Warm-season turfgrass species Recommended height of cut

Minimum height
Common name Scientific name Rotary mower | with reel mower*

Bermudagrass (Common) Cynodon dactylon 1.5" to 4" 0.75"
Bermudagrass (Hybrid) Cynodon dactylon (L.) Pers and Cynodon dactylon (L.) 1.5" to 2.5" 0.75"
Pers x Cynodon transvaalensis Burtt Davy
Buffalograss Bouteloua dactyloides (Nutt.) ].T. Columbus 2" to unmowed 2"
Centipedegrass Eremochloa ophiuroides (Munro) Hack. 1.5"to 2" 1"
Seashore Paspalum Paspalum vaginatum Sw. 1.5"to 2" 0.75"
St. Augustinegrass Stenotaphrum secundatum (Walt.) Kuntze 2.5"to 5" 2.5"
Zoysiagrass (Coarse-textured) Zoysia japonica 1.5" to 4" 1"
Zoysiagrass (Fine-textured) Zaysia matrella 1.5"to 2" 0.75"

*Reel mowers will allow for a lower height of cut (HOC) than a rotary mower. In some cases, it may be desirable to maintain a shorter mowing
height (<1.5 inches) when a reel mower is available, depending on desired aesthetics and functionality of a particular site. However, it should
be noted that when using a reel mower to maintain a lower height of cut, more frequent mowing—sometimes three times per week—is often
required.

4
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Grass-(Re)Cycling

Grass clippings are @
significant source of nitrogen

. Can reduce annual nitrogen needs
oy up to 50%
. Rapidly decomposed by soill

Microbes

. Increases soil water holding
capacity

. Does not contribute to thatch or
disease

Y

Texas Water
Resources Institute

make every drop count
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Fertilizing

JAWhat
JdIWhen
JdHow

v . 'lc‘
i A . 2



Essential Nuirients ’
Don’'t Guess, Test.

Macronutrients

TEXAS A&M Soil Analysis Report
Soll, Water and Forage Testing Laboratory o " o
GRILIFE Department of Soll and Crop Sciences Derived from Air and Water Primary Secondary
EXTENSION 2478 TAMU
College Station, TX 77843-2478
S e R I
Zﬁ:&; :g.:t.i ‘:‘mT;; 3:23 Visit our website: http://solitesting.tamu.edu C ar b on C N it ro g en N S u Ifu r S
' Sample recelved on: 9/20/2013
n Area Re:rrien::t:z:: :?:m?dad -
" Caporatory umber:sse17 Oxygen o Phosphorous P Calcium Ca
G Sl 5 3 - , .
EE:':::MW R.: :;:: _%-(2-; u::l':n E”::::' — o S Em‘;orﬂlizor Recommended H yd ro ge n H POta S S ' u m K M a g n e S I u m M g
Nitrate-N ' 13 -) ppm™ (NN Illlllllllllllllllll ) l 0.3 Ibs N/1000sqft
Phosphorus 14 (50) ppm LT T P ' 2.1 1bs P205/1000sqft
Aoy o e Db — ety
ﬁi'::.'i'l'm 268 ((50) :':: L e e S 0 Ibs Mg/1000sgh
Sodium e o g O e SHG0set
ﬁo:l 1'4.93 (4.25) :x OO T T T
nc 85 (0. i i .
:anganm g.:: ?1](2)3 ::“n ’::::::::: ::::mm um:tllll: ::::::::::un lron Fe Co pper Cu Zinc Zn
g:r::r 0.24 (0.16) ppm ] 1 llllllllll’lllllllll Illllllll'ﬁl
Linentons Requlremert ' ' 000 bxioosest Molybdenum Mo Manganese Mn Chlorine Cl

] Y A | o I A Rl A T R i GRS i LT
e e e R o el

3 . .
R A 3 OB P Boron B Nickel NI

S R TR S S MRS

ATt

: M HRawr S

*CL=Critical level is the point which no addilional nutrient (excluding nitrate-N, sodium and conductivity) is recommended. **ppm=mg/kg

Cobalt* Co Silicon i Aluminum Al
Conductivity: Salinity levels are becoming elevated, monitor levels or remove sait-s with 10-15 inches of clean leach waler. - : o
e T e o . e v Sodium Na | Selenium | Vanadium v

www.soiltesting.tamu.edu
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Nitrogen Fertilization ’
Why Apply and How Much YEARLY NITROGEN

TURFGRASS SPECIES REQUIREMENT

(LBS N/1000 SQ FT/YEAR)

Determining whether to apply nitrogen (N)

BERMUDAGRASS (common) 2-4
and/or how much N to apply depends on:

BERMUDAGRASS (hybrid) 3-6
o Turfgrass species
- Desired outcome: green and pristine vs. utility ST. AUGUSTINEGRASS 1 -3
. Maintenance: Fertilization can require more
maintenance

_ _ LOYSIAGRASS (japonica) 2-3
o Use: High traffic vs. ornamental (Palisades, El Toro, JaMur)
LOYSIAGRASS (matrella) 1 -2

(Emerald, Zeon)

4
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Nitrogen
Fertilization

How Much?

FOl
CO

fer

ow this formula to
culate how much

lizer to apply:

Recommended application rate of
nitrogen = .5 lbs per 1000 sq ft.
N-P-K

Represents the % by weight of NPK
Divide each number by 100 to get
the fraction for calcualting
application rate.

FERTILIZING

More isn't always better

SOILTESTING.TAMU.EDU

Scenario: Apply % pound of nitrogen fertilizer per 1000 square-
feet of lawn for a 3500 square-foot lawn.

Product: 6(N = Nitrogen) — 1(P = Phosphorous) — 2(K = Potassium)

slow-release fertilizer in a 40lb bag.

APPLICATION RATE / ANALYSIS

? o !
Premuum :
! Lawn & Garden :
Fertilizer 3
5 with <
: Mycorrhizal Fungi 3
i 6-1-2 E
Manure Free
B Sasomehangiton . é

Covers up 10 4,000 sq. ft.

RATINS « TREES « SHEURS « GARDAINS ~VICATARLES

NetWeight &) s (187409

AMOUNT PER 1000 SQ FT

.5 LBS. (N) / .06 = 8.33 LBS. (N) PER 1000 SQ FT

(recommendation) (analysis) (amount of nitrogen for every 1000 square-feet)

8.33 X 3.5 (3,500 SQ FT Lawn)

29.05 LBS. FERTILIZER

4
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Nitrogen

Fertilization
When?

~ertilize when the grass
IS actively growing

Last Frost Date (Spring)
Average: March 12 — March 20
*Range: Early March to late
March

First Frost Date (Fall)

Average: November 13 —
November 21

*Range: Early to late November

COOL-SEASON .
GROWTH CALENDAR ; 41 &

WARM-SEASON
GROWTH CALENDAR

In spring, wait to
fertilize until turfgrass
has been mowed

twice.

At\ /"\
Addltlonal appllcatlons
as-needed ever 4 to 8

weeks during growing
season.

In fall, make final
application 6 to 8
weeks before historic
first frost.

4.
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Compost and Grass
Clippings

YES!!



LOMPOSITING

TURNING WASTE INTO A RESOURCE

Composting is the process of piling up different kinds of plant their surrounding soil. Composting also helps to reduce food
waste to accelerate its natural breakdown. The broken down waste, which accounts for about 25% of fresh water used in the
material, a dark brown or black substance called compost, is U.S. and about 30% of the trash in landfills.
rich in nutrients that can push plants to thrive when added to
wm
Size

Maintain a compost pile of 4 ft. wide by 4 ft. high. This
size, with a proper carbon/nitrogen (brown/green) ratio
of organic material in your pile, will help create a strong
habitat for organisms that break down organic materials
into nutrient-rich compost for your planted beds.

4’x4’ Recommended

Moisture

Add water evenly between layers as you build your
compost pile. Make sure it stays about as moist as a
damp sponge. Only a few drops of water should drip out
if you squeeze hard. Any wetter and you might develop
stinky or "anaerobic” conditions in the pile.

Aeration

Turn or "aerate” your pile regularly to allow flow of much
needed oxygen and to redistribute beneficial bacteria
fungl, and other organisms. Aerating also helps to
maintain your pile's moisture and carbon/nitrogen ratios.
In most cases, the more you tum your plle, the quicker
you achieve finished compost!

Ratios

A good rule of thumb s layering 2 parts carbon to every
1 part nitrogen, by volume, in your compost pile. 1S
inciude mostly brown materials like w

paper, ar iro

include mat table scraps, green grass
clippings, and fresh leaves. Coffee grounds are also an
excellent source of nitrogen, even though they are brown
in color. Too much carbon could slow the breakdown into
finished compost. Too much nitrogen could make the pile
too hot to thrive for organisms who break down organic
matter into compost.

Temperature

A good carbon/nitrogen ratio will keep your compost pile
at an optimal temperature between 135 and 165 degrees
Fahrenheit. The heat is created by the respiration of
organisms that work to break down, or “decompose,”
organic materials into nutrient-rich compost. But
temperatures much higher than 165 degrees Fahrenheit
could kill those decomposers, cooling and slowing
compost production as decomposers die. A probe
compost thermometer is a great way to accurately monitor
the heat in your pile.

* Meat, bones, fish, and
dairy products

» Grease and oil

» Weed and grass seeds

» Plant material affected
by disease or pests

H‘:\\ AbeM = WQTER
RESEAR(CF'[I{é)E:TlELEION UNIVERSITY

Gales T e, WP AT, L e

YOU'VE GOT A FRIEND IN |
OMPOST!

* Improved soil structure

* Improved infiltration

* Improved water holding capacity

* Improved nutrient retention and availability

oH stabilization

Texas Water
Resources Institute

make every drop count



TOPDRESSING WITH
COMPOST

Simple process of adding a topdressing material,
usually compost to the lawn

. Adds microbes to increase decomposition

. Apply while turfgrass is actively growing

. Vato V2 - Inch max

. Drag into turfgrass with a drag mat or rake

Texas Water

Resources Institute

make every drop count




Benefits of Mulch

4

exas Water |
Resources Institute
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make every drop count

BENEFITS OF
USING MULCH

4

Nourishes Soil

As ORGANIC mulch
decomposes, it
nourishes your soil and
feeds your plants. This
happens over time.

2"to 3" of Mulch

Suppresses Weeds

Mulch cuts weed seeds
off from sunlight. This
prevents them from
growing enough to
break through the
surface.

’O
B
# < .

\=/

Conserves Water

Mulch helps soil retain
moisture. This lowers
the amount of watering

needed in your plant
bed.

Regulates Temperature

Mulch insulates your
plants’ root systems
against the sun and
extreme temperature
variations.

Prevents Erosion

Mulch acts as the first
defense against nature’s
elements that threaten
to wear away your soil.




Soil Temperature Impacts of Mulch
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Soil Temperature Impacts of Mulch

B Non-mulched | Mulched
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Alternative Options

What to do in shade or areas
not practical for turfgrass



Hardscape
Options

9

mﬁ ﬁ. m‘;m

Avoid concrete and
heavy masonry

. Patio stones with Polymetric Sana
. Permeable pavers

. Decomposed granite
. Rock beds

Resources Institute

make every drop count




Hardscape
Options

Avoid concrete and
heavy masonry

. Permeable pavers

. Decomposed granite
. Rock beds

Texas Water

Resources Institute

make every drop count




Proven Shade
Plants for Texas

Base plant selection on
landscape use case.

. Evergreens offer year-round
e and color
ndcovers may offer lower

textu
. Grou
main’
. Orna
addit]

menta

onal s

Lenance

trees offer height and

nade

Wavy Cloak Fern

Holly Fern
Autumn Fern

Southern Wood Fern

Ajuga
Horse Herb

Purple Wintercreeper
L amium

Frog Fruit

Ornamental Grasses

Inland Sea Oats
Indiangrass

Omamental Trees

Japanese Maple
Redbud

Possumhaw Holly
Yaupon Holly

Cherry Laurel

Texas Mountain Laurel

Groundcovers Perennials

Berkeley Sedge

Native Sedges

Texas Gold Columbine
Cast Iron Plant

Gregg's Mistflower
Lenten Rose, Hellebore
Coral Bells, Heuchera
Turk’'s Cap

Garden Phlox

Lyre Leaf Sage
Cedar Sage

Leopard Plant

Beautyberry

Flowering Quince
Japanese Aralia

Oakleaf Hydrangea

St. John's Wort

Dwarf Yaupon Holly
Chinese Fringe Flower
Bridal Wreath Spirea
Bush Germander

Eastern Snowball Viburnum
Rusty Blackhaw Viburnum
Glossy Abelia

Japanese Yew

Oregon Grape Mahonia
Soft Caress Mahonia

Palms

Dwarf Palmetto

4
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Proven Shade
Plants for Texas

Frogfruit
Lippia nodiflora (L.) Michx

Description: Creeping, glabrous
perennial with oblanceolate leaves
widest near the apex and toothed
margins only near the apex. Flower
petals are very small, white to
lavender in color but can also be
blue to purple.

Texas Water
Resources Institute

make every drop count




Proven Shade

Plants for Texas

Ajuga or Bugleweed
(Ajuga repens)

Description: A small, evergreen plant
that spreads eagerly and suppresses
weeds, even In the deep shade

where grass won't grow.

Spikes of blue or pink flowers in spring

Spreads quickly to suppress weeds
|deal for edging, slopes, or under frees

Thrives Iin sun to full shade

4

Texas Water

Resources Institute

make every drop count




Proven Shade

Plants for Texas
Turkscap

Malvaviscus arboreus var. drummondii

Description: Full sun to partial shade;
shrub-like perennial that is tough and
drought tolerant.

* Blooms continuously in warm weather.

* Plant as an understory plant in any
shady spot

« Aftracts hummingbirds

« Grows as wide as tall - can reach 10

feet

4
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Proven Shade

Plants for Texas
Dwarf Texas Palmetto

Sabal minor

Description: Fan-shaped evergreen

palm is a small shrub, 5-10 ft. tall. Usually

stemless, with the leaves arising from an

underground stock. Leaf blades longer

than the leaf stalks. Grows as much as 4

feet wide

* White blooms are followed by black
fruif.

* Plant will form a trunk when grown in
standing water

» Tropical looking, yet drought tolerant

4
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Proven Shade

Plants for Texas ..
American Beavutyberry

(Callicarpa americanq]

Description: Shade loving perennial
shrub that prefers moisture and deep soil.
Does not need trimming but can be
managed. Grows 4-6’ tall and wide.

* Produces purple berry clusters in

fall/winter.

« Use as an understory plant in any shady
spot

» Great food source for wildlife

4
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Sun/Shade
Plants for Texas

Texas Mountain Lavurel
Dermatfophyllum secundiflorum)

* Very drought and
heat foleran

* 10-15 feet tall

» Purple bloom
clusters in sprin

* Blooms atftract
pollinators

* Sun/Part Shade

Texas Water

Resources Institute

make every drop count




Sun/Shade
Plants for Texas

Foxtail Fern
Asparagus desiflorus)

 Mounding evergreen
perennidl

» 18-24 inches tall and
wide

« Cold hardy to 20F

* Drought folerant

» Part sun — part shade

https://www.gardenstylesanantonio.com/wp-content/uploads/2021/09/urban-oasis.pdf )
Texas Water

Resources Institute
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Sun/Shade

Plants for Texas

Sedges
Carex spp.)

» Clumping semi-evergreen
grass-like plant

« 1-2 feet tall and wide

» Cold hardy to 20F

* Drought tolerant

* Sun — Shade

» Berkeley (C. fumicola)

 Meadow (C. perdentata)

» Texas (C. texensis)

https://www.gardenstylesanantonio.com/wp-content/uploads/2021/09/urban-oasis.pdf )
Texas Water

Resources Institute
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Summer Color

for Texas
Pink Skullcap « Low growing fidy
Scuttelaria mounding plant
ffrut « 1-2 feet tall and 3’ wide
SUTTTU esc:ens) * Drought ftolerant

« Sun — Part Shade
* Pink blooms all summer

« Can be cut back anytime
to keep compact s

Texas Water
Resources Institute

make every drop count



Summer Color

fOr Texqs (native)

Blackfoot Daisy
Melampodium
eucanthum

« Short daisy like flowers
with yellow centers plant

e 6"-12" teet tall and 1-1.5°
wide

* Drought tolerant

¢ SUN

« Great rock garden plant

« Affracts pollinators

Texas Water

Resources Institute

make every drop count




Summer Color
fOI’ TeXCIS o _ ‘ | . * Prolific summer

colors to choose.

Lantana(hybrid) (New Gold)
(Lantana x hybrida) « 2'-4’ feet tall and 4’
wide
* Drought tolerant
* Sun

« Affracts pollinators

» Durable plant but
susceptible to spring
freeze damage so
don’t cut back too
early

Texas Lantana (Lantana urticoides)

4
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Thank You

Dean Minchillo
Jrban Water Program Specialist

Texas A&M AgrilLife Extension
Texas Water Resources Institute
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