Measuring Crop Water Use
How Much To Itrigate & When

Dixon/Solano RCD Water Quality Coalition
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Irrigation Scheduling
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Irrigation Efficiency = amount of water application required by the crop
amount of water applied to the field
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Grower’s objectives
-Meet the crop water requirement
-Avoid crop stress
-High yields/high quality
-Avoid unnecessary runoff
-Avoid unnecessary deep percolation

Best approach
-Proper irrigation scheduling
Understand Evapotranspiration concepts
Know your soil texture & structure
Monitor soil moisture & leaf stem water potential (pressure bomb)
Know your crop characteristics
Visual inspection




Measure Crop Water Uptake:
Evapotranspiration

m Evapotranspiration (ET) is
the sum of water losses
from plant uptake
(transpiration), and
evaporation from soil &
plant surfaces.

= Quantifying moisture
losses from ET in
inches/day or in./week
can help growers
determine how much and

when to irrigate, to restore
ET losses

“Irrigate to Restore ET Losses”




ETo = “Reference ET” = the amount of water
use by a well irrigated, mowed alfalfa, pasture, or
orass. ETo 1s affected by daily changes in:

- temperature
- relative humidity
~ solar radiation

- wind

Alfalfa example of Reference ET



ETo rates for Solano County are available on the
following websites:

. www.sid.westernweathergroup.com

. www.CIMIS.ca.gov

° www.westernwe athergroup.com (forecast subscription)



http://www.sid.westernweathergroup.com/
http://www.cimis.ca.gov/
http://www.westernweathergroup.com/
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ETo at
www.sid.westernweathergroup.com

Daily Max Temp (°F) Max RH (%) RH (%) Daily ETo (in) 7 Day ETo (in)

64.8 75 56 0.05 0.41

0.04
0.06
0.11
0.05

0.05




ET for specific crops = ETc (Crop Evapotranspiration)

ETc=ETo x the “Crop Coefficient” or Kc

ETox Kc=ETc

Kc is available:

WWW.Wateright.net Go to “references” then find Crop Coefficients
ETc Is available:
www.Itrc.org/reports/pdf/californiacrop.pdf

go to ITRC Report #R03-001


http://www.wateright.net/
http://www.itrc.org/reports/pdf/californiacrop.pdf

ETc for almonds, prunes & walnuts

Sent on behalf of Katherine larvis-5hean, Orchard Systems Advisor for Sacramento, Solano, and Yolo counties

WEEKLY S0IL MOISTURE LOSS IN INCHES
(Estimated Crop Evapotranspiration)
Bf31/18 through 9/6,/18

Woodland

Crops

Davis

Past Week Accum'd®

of Water
Use

Seasonal
Water Use

Mext Week's
Estimated **
Etc

PastWeek Accum'd®

of Water
Use

Seasonal
Water Use

Mext Week's
Estimated**
ETc

Almonds (2/12)
Prunes (3/27]
Walnuts [4/17)

158
133
1.65

4197
3551
28.95

145
1.23
1.57

Almonds (2/12)
Frunes [3,/27])
Walnuts {4/17)

153
128
1.60

40.33
34.15
2307

145
123
1.57

Past 7 days Precipitation (in)
Accum'd In-5eason Precip® (in)

0.00
481

Past 7 days Precipitation (in)
Accum'd In-5eason Precip® (in)

0.00
498

Crops

Dixon

Crops

Verona [near Knight's Landing)

of Water
Use

Past Week Accum'd®

Seasonal
Water Use

MNext Week's
Estimated **
ETc

Fast Week
of Water
Use

Accum’d®
Seasonal
Water Use

Mext Week's
Estimated**
ETc

Almands (2/12)
Prunes (3,/27] 1.34
Walnuts (4/17) 166

1.60

41.32
3503
28.70

1.45
1.23
157

Almonds (2/12)
Frunes (3,/27) 1.23
Walnuts (4/17) 153

147

35.28
3331
27.09

1.49
123
157

Past 7 days Precipitation (in)
Accum'd In-5eason Precip® (in)

0.00
7.00

Past 7 days Precipitation (in)

Accum'd In-5eason Precip® (in)

0.00
7.46

Weekly ETc rates available by email from UC Extension
Kjarvisshean@ucanr.edu




Tomato Kc on Wateright.net

Crop Factors for Tomate (04001713 - 083/317132)
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Restore ET losses — When & How Much
““Checkbook Method”

ET only, no soils considerations
Restore ETc losses

Walnuts Zone 14 Reference ET Crop ET Cumulative ET

Sprinkler ETc

Day or Rain ETo ETc Cumulative

(inches) (inches) (inches) (inches) |
Field Capacity —— | 0.18 0.05 0.05
0.12 0.03 0.08
0.13 0.03 0.11
0.13 0.03 0.15
0.13 0.03 0.18
0.14 0.04 0.22
0.14 0.04 0.25
0.14 0.04 0.29
0.17 0.04 0.33
0.22 0.06 0.39
0.17 0.04 0.43
0.17 0.04 0.48
0.17 0.04 0.52
0.16 0.04 0.56
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Grape Scheduler — UC Extens
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1 | Sonoma County Cooperative Extension Developed By, Fhonda Smith, Yiticulture Farm Advizor, Sonoma County Cooperative Extenzion
2 Vineyard Irrigation Scheduling Worksheet Yersion 1.2, January 2009 Terry Prichard, Irigation and 'w ater Management Specialist, UC Davis and San Jaaquin County Cooperative Extenzion
3 LComplete Fields Shadedin Elue | Press TAE key to move between cells Larry Schw ankl, Irigation Specializt, UC Daviz and Kearney Agriculiural Center
) Johnv'ea, Senior Agricultural Pragram Azziztant, Sonoma County Cooperative Extensian
=]
a] Vime Spacing [feet] Emitterz per Wine Start of First rigation Interval
PLm ] =« T 2 Estimated sail moisture contribution fram Maonth Day
i) Wines Ao | B22 rot zome between irrigation start & 3inches ) [ 15
3 Emitter Dizcharge [gph) Sl moisture contribution from the root zone of the soil prafile iz the water
0 0.50 valume present at the first imigation minus the w ater volume at harvest, Estimated Harvest
1 The sail maisture contribution fram the raat zane far this time periad Manth Day
2 ranges from 2.5" for deep loamy zoilsto 1" for shallow, recky or sandy 3 | 5
3
i [ Emission Uniformity: | an[z; | Emizzion Uniformity Criteria Select Mearest CIMIS Station
5 | Emizzion Uniformity iz a function of differences in emitter dizcharge throughout an Eucellent Greater than 30+ ] . .
| imigationblock. It can be caleulated as the auerage discharge of all emitters Good B0 - 305 Windsor CIMIS Station #1035 yr avg 2004-2003 |L|
T | divided by the average dizcharge of the 255 low ezt lowing emitters. & Microsoft F air T - B0
5 | Encel worksheet iz auailsble from UCCE Sonoma to determine emission uniformity,
3 acheduling Adjustments
Previous Difference
] . Irrigation Fall RegII_aEed T?tal . Ple_dicl_:ed .':ctu?l betIe_el .ﬂ.ctnl Adjusted hours to
Historical Interral & 1 Ehaded Cn_)g Potential D-efll:-ll Rill-fi“ D-efll:-ll Predicted Irrigation Actesl Hours |lllg-itlol |lflgitl0l a_ppl,_based on
|lligatiun Interval Arerage Eto From CIMIS Ground At | Cocfficient water Use Irrigation |:!Illl-g Illu__]atlol Gallons { Vine HO-IIS [!m- Applicd Requirement | Requiremest and historical Eto in
Eto Solar Hoon K<) Percentage Irrigation Requirement histerical [From currest Actwal Howrs current week and
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il Day and Month must be Website Previows Week
1 entered as numbers Houre to
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4 15 ) 2 1113 30 0.51 057 g0 0.00 [ 4.0 5.6 2 1T
S d 2z ) 28 1037 12 392 0.60 0.66 50 0.00 033 16.9 5.4 12 153 9.2 24.0
G4 29 5 q 0.335 11 35 0.60 0.53 T0 0.00 030 13.0 14.5 13 iCN 6.9 214
F| 5 5 5 1 1226 1 40 0.E8 0.54 T 0.00 045 196 218 24 200 -3.4 18.4
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5 Cumulative Hours of irrigation = 114.0) 123.2 115.5)
7 Cumulative Inches of water = 2 Kl 282 2 67|




How Much Water Was Applied?

Furrow & Flood:

How many inches were applied?

4 cfs x 12 hrs = You apphed 4
12 acres

4 cfs at a rate of 1ac./1hr. = approx. 4”
4 cfs at a rate of 2 ac./1 ht. = approx. 8”
3 cfs at a rate of 1ac./1 hr = approx. 3”

“Rule-of-Thumb”



Furrow & Flood Calculations

Calculate # hours to apply:

Hours = Area (sqg. ft.) x desired inches Example: 522,720 sq. ft. X 4.0 inches = 15 hrs
96.3x gpm x DU 138,672

Calculate # inches applied to the crop:

Inches = 96.3 x gpm X set time (hrs.) Example: 96.3 x 1800 gpm x 12 hrs. — 4.¢»
Area irrigated (sqg. ft.) 12 ac = 522,720

Calculate When to apply:

Assume: soil was at field capacity since previous irrigation
Soil moisture levels have been monitored

Interval between irrigations:
Interval = AWC x MAD Example: 2.0”/ft. x 2’root zone x 50%
ETc per day 257

= 8 days

1 cubic ft./second = 450 gallons per minute
1 acre= 43,560 sq. ft



Distribution Uniformity (DU):

m The uniformity of water infiltrated throughout the irrigated set.

B A DU of 80% = 80% of the set received the same am’t of water
the remaining 20 % received less water.

m  Can indicate over or under-watering

m  Get an Irrigation Evaluation to determine your DU

Average DU’s LA $:M..t:-
Furrow/Flood Irrigation  60% - 80% - " —T
Sprinkler Irrigation 75% - 85%

Drip/Micro Irrigation 80% — 90%




DU: Must Adjust Schedule

= An 80% DU: Must apply 20% more water

m If the crop requirement is 1.0 :

= An application of 1.2 needed to eliminate non-
uniformity

® Improve DU to reduce under or over-watering




Total Available Water Holding Capacity

- The amount of water held by the soil

- AWC varies between soil types but not crop types

sandy loam approx. 1.5”/foot of soil

loam 2 2.0” /foot of soil
clay loams » 2.1” /foot of soil
clays » 2.2” [foot of soil

-Multiply by the managed root zone depth:(grapes = 2’ - 3%)

Example: grapes on loam w/3’ root zone= 6> Total AWC




Management Allowable Depletion - “MAD?”

The soil moisture level at which the grower decides to irrigate
% of available water that can be safely depleted

Often is 50% of Available Water Capacity (AWC)
Dependent on crop stages and type of crop

Management Allowed Depletion

| Management
1 Allowed
| Depletion (MAD)
o Maximum PAWY%
.1 to be removed
(depleted) from
the soil before
irrigation refill
occurs (30 to
60% depletion)




Drip/Micro Sprinkler Calculations

Calculate time required to deliver a desired depth of water in inches:

Hours = ETc _loss in inches since last irrigation Example: _ 0.55 = 7.0 hours
Application rate in inches per hr. x DU 0.09 x 0.88

Calculate # hours to apply each day:

Hours = Daily forecasted ETc Example: 0.23 = 2.9 hours
Application rate in inches per hr. x DU 0.09 x .88

Convert ETc rates to #gallons/day/plant:Water use (gals/day)=crop spacing (sg. ft.) x ET (in/day x 0.623
Calculate #gallons/day needed to apply per plant: Am’t required/day = ET (gal/day) / DU
Calculate the required irrigation time in hrs/day: Hours required/day =

Am’t needed to_apply in gallons
application rate (gals/hr.)




Flow Measurement — Micro-Sprinklers




Flow Measurement — Drip Irrigation




Free Irrigation Services

Flow & pressure measurements

Irrigation scheduling assistance

Irrigation Evaluations/Distribution Uniformity
Soil moisture monitoring

Pump efficiency testing



Paul Lum
LumP@sidwater.org
Solano Irrigation District

(707) 455-4024



mailto:LumP@sidwawter.org

