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Why Is Irrigation Water | o - S
Management (IWM) ' ot i
Important? ??

v’ Improve irrigation water efficiency

v Minimize soil erosion

v’ Decrease runoff and leaching of
nutrients

v’ Improves water quality

v Improves aquatic Habitat

v’ Reduces energy consumption

v’ Improves soil quality and plant health

v Improves yields




U.S. Drought Monitor March 30, 2021

(Released Thursday, Apr. 1, 2021)

O reg O n Valid 8 a.m. EDT

Intensity:
I:l None
|:| DO Abnormally Dry
[:l D1 Moderate Drought
I:I D2 Severe Drought
- D3 Extreme Drought

J - D4 Exceptional Drought

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Monitor, go to
https.//droughtmonitor.uni.edu/About.aspx
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US Bureau of Reclamation, Pacific Northwest Region
Major Storage Reservoirs in the Deschutes River Basin

04/04/2021
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How Do | Become a
Better Irrigator?

Elements of IWM:

1) Know your soil available
water holding capacity

2) Know your crop water
requirements

3) Know your climate factors

4) Know your irrigation system
efficiency




SOIL
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Infiltration Variations by Soil Texture

©The COMET Program
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Water Holding Capacity of Soil
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Why is AWC
important?

Available water capacity
(AWC) is used to calculate
the amount of water
needed for plant growth
and determine the time

needed for each irrigation
(set time).






EvapoTranspiration




Plant
Transpiration

Photomlérograph of Ieaf surface
showing one of the stomata.

As a leafs guard cells shrink, stomata open and water is lost to the
atmosphere through evaporation.

Transpiration is Responsible for:

* Transporting soil minerals and nutrients throughout the plant
» Cooling the plant through evaporation

* Moving sugars and plant chemicals (for photosynthesis)

» Maintaining turgor pressure (keep plants hydrated).

19



Effective Rooting Depth

“Depths to which the roots of mature crops will extract available soll
water from a deep, uniform, well drained soil under unrestricted
conditions”

Effective Root Depth = Depth of Managed Soil Water Reservoir

Ly 40% Extraction Here

D 0% Here
Da"r.q 20% Here

0,

Fronk Zone RAoisture-
Exraction Depth -D




Management Allowable Depletion (MAD)

Is the percentage of available water that can safely be depleted without
seriously affecting plant growth and development.

General rule of thumb for MAD values:
25 —-40% - most vegetable crops
50 - 60% - deep rooted crops (alfalfa, alfalfa-grass, grass pasture)

60 — 65% - gain crops



Soil Water Reservoir Definitions
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CLIMATE




AgriMet
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——

Reclamation / Columbia-Pacific Northwest Region / AgriMet

Home Ag r| M et

About Us

https://www.usbr.gov/pn/agrimet/



Local Weather
Stations

Primary Weather Stations in
Central Oregon:

Bend, Oregon AgriMet Weather
Station (bewo) est. 2003

Madras, Oregon AgriMet Weather
Station (mrso) est. 1984

Powell Butte, Oregon AgriMet
Weather Station (pobo) est. 1993
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Using AgriMet
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Office
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Crop Water Use
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Using AgriMet

Contracting
Opportunities AgriMet is excited to announce a partnership with Washington State University to icorporate
Programs & Activities AgriMet data into WSU's Irrigation Scheduler. To customize crop consumptive water use specific
Enviromental to your field or fields, click here.
Documents
Water Operations
A Crop Water Use Charts(available April through October, updated daily by 6:30 am MDT)
P
Weather Data
Crop Water Use Information about AgriMet Crop Water Use Charts
Cranh The 1982 Kimberly-Penman Reference Evapotranspiration Model
raphs

The ASCE-EWRI Standardized ET Equation

Maps Key to Crop Codes in Water Use Charts

N Historical ET (evapotranspiration) Summary Data (Current and previous years)

Annual Evapotranspiration Totals and Averages (All crops, all stations, period of record)
Monthly Average Reference Evapotranspiration

C

Links Graphs of daily evapotranspiration for each AgriMet station. (Updated each morning at 6:00 am)
Other Information AgriMet Crop Coefficients (Graphical and Tabular Format)
AgriMet Crop Coefficients (Text File)
Hydromet Information about AgriMet Crop Coefficients
Recreation Definitions of Crop Start, Cover, and Terminate Dates
Site Index Irrigation Guide
Contact Us

Last Updated: 8/31/16
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Checkbook Method

Table 2: Crop Water Use and Checkbook Methed for Irrigation Scheduling I
* Make an entry for eoch irrigation,

Column B values from current or historic crop water use data as specified in an IWM Plan
Column C values from Table 3 Record of Irrigation Water Application

Column E values should not be greater than Total Available Water Capacity nor less than

the Minimum Balence (from Taoble 1) Adjust Column E values as needed based on soll water
observations (Table 4)

Column F includes notes on soil water observations, irrigation applications, etc,

Irrigation should be scheduled when the available soil water reaches the Minimum Balance
found in Table 1: "Soil Water Remaining at Irrigation”

| Field: ]1 Withdrowals Balance Notes
D E F

[H“:'?t Available Minimum Balerce 4.3 in
Rainfell Sodl Water

S e Observed/messured soll maisture
Previous E lewti or depleticn

- B+ C*D
r ches) Dare & amount of next wrigation

.E

Need to schedule irrigation when the Solance (A eil
Example entries

542

524
534
517
495
an

i

445 Irrigate 1.2° (net) on 7/8
543
526

lo|o|elo|olale
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Irrigation System Efficiency




Application Efficiencies for Different Irrigation

Systems

Sprinkler Systems

Linear move 75-90
Center pivot (low pressure) 75-90
Fixed solid set 70-85
Center pivot (high pressure) 65-80
Hand move or side roll laterals 60-75
Traveling gun 60-70
Stationary gun 50-60

Microirrigation systems

Surface/subsurface drip 85-95
Micro spray or mist 85-90



Know your flow rate

Nozzles tend to enlarge with constant use. As they enlarge, they allow
more water to pass, resulting in poor uniformity of application.

I MEASURING WATER PRESSURE
The nozzle pressure of a sprinkler is megsured with a
pitot tube while the sprinkler is in operation.

Figure 2

PITOT TUBE—41017
AND GAUGE—RBGL100

Figure 3

PITOT TUBE SHOWN PROPERLY
INSERTED INTO

SPRINKLER NOZZLE
(APPROXIMATELY "OUT



Know your flow rate

Table 1 - Nozzle discharge (gpm)
Nozzle Pressure, psi
Nozzle Size 30 40
(inches)
3/32 1.4 1.7
1.8 2.6 3
9/64 3.3 3.7
5/32 39 4.5
11/64 4.7 5.4
3/16 5.5 6.3
13/64 6.4 7.4
7/32 7.4 8.6

50

1.9
3.3
4.2

o)}

8.2
9.6

60

2
3.5
4.5
54
6.6
7.7

S

10.5

70

2.1
3.8
4.9
5.8
7.1
8.3
9.7
11.3




Irrigation System Inspection

* Repair leaks and malfunctioning nozzles.
.@‘g‘ " * Use the same nozzle size on each line.

PNW 293 (&

Reyristed October 1997 \PRRIGATION * Use closer spacing, boom mounted nozzles, and
/ or rotating-type nozzles for center pivot
systems.

Irngat"_)n SYStem Walk-through * Maintain adequate pressure (50-60 psi) by:
Inspectlon Ana|y5|S Adjusting the pump impeller of semi-

124 W, Trser open impellers,
Thus “walk-through™ worksheet provades a method for makmng an orgamzed mspection of an entire Repairing or replaCing worn pump; or
umngation systen, both hydraulics and hardware. This inspection will help identify components that need Reducing the number of |atera|S operating

maintenance, repair, replacement, or other attention—so that the system will provide the most satisfactory,

safe, and efficient performance o Replace gaSketS
Needs Needs * Inspectrisers

OK attention OK  attention

Suction system (. Sechapioisidntihai., * Test pressure relief valves
gl s, Gesiafy, suction i ‘ e Check pump impellors

pamp wtake. Generally, suction lme

should provyde smooth water flow with a

that cause obstruc

d losses

mummum of fitt

tons, water tarbudence, of hes
From surface supplies and 10. Elbows, bends of flanged type
shallow wells 11 Couplings flanged or smooth mtenor
Note. On shallow wells with above bore

pround pamp mounting, consider pulling

12, Eccentne adapter 1o pump with
118\ shanle 127 taper (not over 28



IRRIGATION
9/ SCHEDULING
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Soil Water Content (in)

Deficit Irrigation

Apply Irrigation

Irrigation Interval

‘Management Allowed Depletion (MAD)

Time (days)
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Management Allowed Depletion

(M

AD)

“‘Management Strategy to determine how far below field capacity the irrigator
allows the soil moisture to go before applying irrigation water.

Irrigation Scheduling-Maintaining a Water Level 0 sy e Sa',‘ ,'31i0n
044 R
Water inputs: ‘ ‘ :
irrigation or rain | [s 5
o _ RSN A R 4 €= Field capacity
Excess irrigation and rain - :
_ Field _cgp_a(_:lt_y_ overflows the water storage - A3l
‘ﬁﬁ ___ system (deep percolation U J
: MAD
Realdilgll -
available , :
crop water ‘,: ; < Refill point
ggg%lig%%esgl e T m Managed Allowable o ;
= B w
typedggghroot YO _ - +|<— Defiait (MAD) level T 024
| 9 b i €= PEEManent wilting
Available = i :
crop water 4 - : point
E§ Y :
e —— . . ¥
R AN G R N T oY Y Vi 5 N 1 A oS A "
Pefmaggi'r‘]ttw"t'“g - g Water withdrawals: ;; 01+% Mar agement
crop water use (ET - b e — X
Non-available 4 ED : - Allowed
crop water : DE’p[P{ on
/‘ﬂ_d_-————~—hn__"\ é .
w ~ 4 :
v 0o+




IWM Example — Set time

Sprinkler System Info:

Nozzle =5 gpm (5/32 @ 50 psi)
Lateral (Riser) spacing = 50 feet
Nozzle Spacing = 40 feet
Conversion Factor = 96.3
System Efficiency Factor = 65%

> Sprinkler Application Rate = (96.3 x 5 gpm) + (50’ x 40’) = 0.24 in/hr

Crop and Soil Info:

Crop = Grass Hay

Soil Profile Managed = 2 ft

AWC = 1.5 in/ft of soil,

MAD = 50%

Manage root zone 2 ft x 1.5 in/ft x 50% = 1.5 inches soil water = Net Irrigation Application
ET =0.30 in/day

» Gross Application = Net Irrigation + Efficiency (1.5” + 0.65 = 2.31")

» Set Time = Gross Application + Sprinkler Application Rate (2.31” + 0.24 in/hr = 9.6 hr set)

» Irrigation Interval = Net Irrigation Application + ET (1.5” + 0.30 in/day = 5 days)

38



Irrigation Scheduling Example #2

Soil Depth: 3 feet
Water Holding Capacity (texture): 1.5 in/foot
The Maximum Allowable Depletion for alfalfa = 50%

Total Water Holding Capacity:
1.5 in/ft x 3 feet x 0.50 = 2.25 inches

50% = 1.5

. MAD

225" of Woter /

m 1.57 of Soif

3’ Soil Profile

39



Irrigation Scheduling Example #2 (cont’d)
alfalfa w 3 ft. Soil @ 50% MAD & AWC = 1.5 in/ft soil,
manages 2.25 inches soil water

Available Water / ET = Irrigation Interval
. Example 2.25” / 0.10” = 22 day Irrigation Interval

Available Water ET Irrigation Interval
(@50% MAD)

2.25” 0.05” 45 days
2.25” 0.10” 22 days
2.25” 0.20” 11 days
2.25” 0.30” 7.5 days
2.25” 0.40” 5 days

40



Irrigation Scheduling Example #3
alflafa w . Soil @ 50% MAD & AWC = soil,
manages 1 inches soil water

Available Water / ET = Irrigation Interval

. Example 1.0” / 0.10” = 10 day Irrigation Interval

Available Water ET Irrigation Interval
(@65% MAD)

1.0” 0.05” 20 days
1.0” 0.10” 10 days
1.0” 0.20” 5 days
1.0” 0.30” 3 days

1.0” 0.40” 2.5 days



irrigation scheduler mobile )

Soil Water Dashboard
Field:

[N Pod Pasture, 2014; Grass (Pasture) n

Full

This Morning's 0.9 in.
Soil Water or
Deficit: 5.4 hrs
Today's 0.00
Irrigation: hrs

| Irrigated Today: [ ] hrs

Save

Green is good. Crops increasingly
stressed below green.

"

More Charts




Irrigation Scheduling

N

Repair and replace worn irrigation equipment

Use the estimating soil moisture field test to determine Available
Water Capacity (AWC) or soil moisture meter

Know your AWC for your soil type

Know your crop and rooting depth

Know your Management Allowable Depletion (MAD) for the crop
Document when and how long you irrigate — checkbook method
And Save Water!

ns

SeSoah aSe i



THANK YOU |

Todd M. Peplin

Deschutes Soil and Water
Conservation District

541-923-4358 Ext. 3190
todd.peplin@or.nacdnet.net

www.deschutesswcd.org
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