rfgrass Water Relatio
and Irrigation

David Gerken

Associate Professor
Oklahoma State University — Oklahoma@

ould like it to be a sampler platter
)ecies water use rates,
eir relative drought tolerance,
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as the total water needed fo
1SS to grow plus the (ET) rate

es vary depending on available we
vironmental conditions.
erature, humidity, wind

and species

Bermudagrass;
Centipedegrass;
Zoysiagrass; 0.
Blue grama;

33-0.39 Perennial Ryegrass; 0.15—0.44
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0.19 in/d 0.13in/d
0.22 0.15
0.20 0.13

daily ET rate 0.27 in/d for warm-seasor
] for cool-season turfgrass

Scottsdale, Arizona will exce

Avoidance

er roots, more root hears, waxy/hairy lea
g, less pores, etc.

jht tolerance

ity to withstand water deficits in tissue cal
fficient water quantity. i.e. Dormancy

or survival by the plant's completi
e serious plant water stres!

Drought Resistance

Avoidance

]

Tolerance Escape

+ Maintenance
of turgor
« Canopy resistance
* Leaf Area * Root Depth
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Hybrid Bermud:
St. Augustinegr

Perennial Ryegrass

Irrigation Scheduling

anagers over water
es Water & Energy = $$$$

e efficient fertilizers & chemical
ications
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Mississippi s+ Bimin

nt Water Requirem

Unit or
Source Value| Function
. Plant Material |Audit or Planting Plan CS _[(Classification
B. Reference Period Mudgment 31 |pays
. Reference ET (ETO0) Various sources 0.27 _|inches of water/day
linches of
Total ET for period 8.37 i
Landscape Coefficient Iplant specific
D. (KL) Ks x Kd x Kme 0.8 |multiplier
(optional) Allowable Isite specific
Stress Kl x Kas 1 |multiplier
E. Plant Water Requi WtETO x KI CxD | _6.70 finches
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Temperature at 4 inches Below Native Sod (°F) 4:15 PM January 25, 2011 CST

Water Require

X Ky X Kine

Landscape Coefficient
- Species Factor (CS = 0.8 & WS = 0.6)
- Density

- Micro Climate

Source ‘ Value ‘Unil or Function

Plant Material
Reference Period
Reference ET (ET0)
Total ET for period
Landscape Coefficient (KL)
(optional) Allowable Stress
Plant Water Requirement

|Aaudit or Planting Plan
Pudgment
|Various sources

IKs x Kd x Kme
Kix Kas
ETOxKI

nches of water/day
inches of water/period
lplant specific multplier

ite specific muliplier
inches




Water Requ

Irrigation Water Requirement

1/27/2011

F. Precipitation Rate

inches per hour

. Distribution Uniformity Audit or Estimate 70.00%

H. Irrigation Water

(HIF)x 60

BR

Fjs sz
REHEG

Ry
Ry

|efficiency adjustment

inches per period

EE
RHEF

igation Aud
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BUILDING
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Irrigation Water Requirement

F. Precipitation Rate

. Distribution Uniformity

H. Irrigation Water
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Audit or Estimate

g Requ

inches per hour

|efficiency adjustment

inches per period

. Root Zone Soil Type

. Avail. Water Hold. Capacity
. Active Root Zone Depth

. Root Zone Available Water
. Working Storage

. Number of Irritation Days

. Total Runtime per Day

. Runtime per Cycle

. Cycles per Day

|Audit or Estimate

[Table

|Audit or Estimate

JAWHC x active root zone
[RZAW x MAD (50%)

[Plant H20 requirement/W's.
[Total run-period# irrig. Days.

|Audit or Estimate

[Total run-day/runtime-

clay loam

0.167

inches per inch of soil

8

lbudget multiplier

ldays in a period

10



water of moist soil
per foot / per inch

0.5-0.75 (0.04-0.063)
0.8- 1.0 (0.067-0.083)
1.2-15 (0.1-0.125)

1.9 -2.0 (0.158-0.167)

2.0(0.167)
1.9 -2.0 (0.158-0.167)

loam 1.7 - 2.0 (0.142-0.167)

ion to avoid crop water stress is usually about 50% of availab

es vary greatly with soil structure and structural stabili

[Scheduling
Requirements
clay
N. Root Zone Soil Type |Audit or Estimate loam _|classification
Avail. Water Hold. linches per inch of
K. Capacity [Table 0.167 [soil
Active Root Zone
L. Depth |Audit or Estimate 8 _linches

M Root Zone Available

Water |AWHC x active root zone| Kx L finches
IN.Working Storage  [RZAW x MAD (50%) lbudget multig

Number of Irritation  |piant H20
0. Days Irequirementw's EN [days in a per

Total Runtime per  Total run-period/# irrig.
IP. Day Days o Iminutes
[Q.Runtime per Cycle  |Audit or Estimate 18
[Total run-day/runtime-
R. Cycles per Day [cycle

Iminutes

Evapotranspiration (ET

Inches/Day
0.20”

0.10”
Soil 0.10”
Reservoir 0.10”

PAW 1 in.
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duling Require

cheduling
Requirements

Root Zone Soil Type

. Avail. Water Hold. Capacity

Active Root Zone Depth

. Root Zone Available Water

‘Working Storage
Number of Irritation Days
Total Runtime per Day

Runtime per Cycle

[Table

|Audit or Estimate

JAWHC x active root zone
IRZAW X MAD (50%)

Plant H20 requirementws
[Total run-period# irrig. Days.

|Audit or Estimate

[Total run-day/runtime-cycle

clay loam

0.167

inches per inch of soil

|Audit or Estimate 8

lbudget multiplier

[days in a period

A

Project name:

Project Location: ~ Stillwater, Oklahoma Reference
Month:

Controller No.  One

Date: 26-Jan-10

uly.
Station No: 1

Unit or

llem  Source Value  Function

Plant water
Requirement

P o

Material  piieg pin.

Reference

Porod  ument

Refererce v

ET(ET0)  sorces
ToalET

forperiod

Landscape

Coeffcert

0 Kexkaxkne

(optiona)

Alowatie

Swoss  waxas

3L o
s ot
027 vy
s ot

837 vamperos

I
1
H

g

Distibution
G Uniformity  Audtor Esimate
rrigation
Water Plant 120
H. Requitement - requirement/ou

Total Runtime g, o
[ perPeriod  requrementR.

Scheduling Requirements

Root Zone
b SoiType  Awto Estmate
Avall, Water
Hold.
K Capaciy  Tave
Active R
L Zone Depth st or Esinate
Root Zone
Available i xactve
" Water Tootzone
Working  rzawxman
N Storage (o)
Number of  pir 0.
o Initation Days reauremercis
Total Runtime roairun perode
P, per Da
Runtime per
Q Cycle Ao Esimate

Cycles per
D:

—

ww.osuokc.edu/gerken
T —

efficercy.
70.00%  adusiment

&6 957 inches per period

(4F)x60 34 mines

ciglosn classficaton

[
0.167 soil i
5 em

ot 136 o

0,668 budget mutipier

an 10 daysinaperod
o 34 minses
18 mises
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