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PRESENTATION OUTLINE

1) Whatis ET?

2) How much water does Alfalfa really need over the season?

3) What other information we need to schedule irrigation??
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THE EXTRA-TERRESTRIAL
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Transpiration

REAL ET?

Evapotranspiration or ET Is the total amount of water lost through
evaporation in the soil and transpiration ("breathing") of the plants.
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ETc vs. ETo

ETo or Reference Evapotranspiration is
the water lost from:

v" an extensive surface of green grass
v well-watered

v free of water stress and diseases

v with uniform height (4.7 in.)

v" actively growing

v completely shading the ground.
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ETc or Crop Evapotranspiration is the amount
of water lost from:

v a disease-free, well-fertilized crop

v' grown in large fields,
v under optimum soil water conditions,

v" achieving full production under the given
climatic conditions.

reference ETO
surface

actively growing
under optimal conditions

Evaporation + Transpiration =
EvapoTranspiration (ETo)




For scheduling irrigation we need to estimate how much water
has been used by the crop within a defined period of time

climate grass
reference

Radiation
Temperature

Wind speed
Humidity

well watered
grass

well watered crop
optimal agronomic conditions




Historical ET, average estimates: http://wwwcimis.water.ca.gov/cimis

Monthly Avarage Reference Evapolranspiration by ETo Zone (inches/month)
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Real-time ET, data from Spatial CIMIS

http://wwwcimis.water.ca.gov/cimis/cimiSatSpatialCimis.|sp

M 4 Jamary 31, 2014

> |1 mm =0.039 inches




HISTORICAL AVERAGE VALUES OF ETo (in./day)

==Davis
Parlier

Durham
Brawley




Table 2. Historlcal alfalfa crop evapotranspiration {(inches per day).
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HISTORICAL AVERAGE ALFALFA ETc PARLIER (in./day)

=4=Parlier alfalfa ETc
Parlier ETo

0.00




Alfalfa Yield {tons/acre)

HOW MUCH WATER DOES ALFALFA NEED ON

AVERAGE OVER THE SEASON?

Site

Seasonal ETc (inches)

Impenal Valley

H8-b2

Sacramento Valley

49-52

Central Valley

51-54

Intermountain

35-38

San Joaquin
Valiey

Utah

/ Idaho
/ North Dakota

/ " Nebraska
s

-~ New Mexico

_-=~ Imperial Valley

Crop Evapotranspiration {inches)




DATA FROM THE LYSIMETER STUDY AT UC DAVIS 2014

UC DAVIS - 2014 ~~CETo (in.) ==CETc (in.)

CETc/CETo=0.79
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DATA FROM THE LYSIMETER STUDY AT UC DAVIS 2015

UC DAVIS - 2015 ~CETo <-CETo

CETc/CETo=0.84
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ETc vs. ETo for the S.J.V.
(Sanden et al., 2012)
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Weekly Normal Year ETo & Alfalfa ET
for the Southern San Joaquin Valley
(Non-dormant, cut every 28 days.)
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AVERAGED VALUES OF WATER USE (ETc)

Seasonal Crop Coefficient:

K. =0.79 — 0.85 (averaged over the entire crop season)

Within-cycle Crop Coefficient:
K.= 0.35 - 0.40 after cutting until irrigation

K. = 1.05 - 1.10 from 2-3 days after irrigation till the next cutting




IRRIGATION MANAGEMENT IN ALFALFA IS CHALLENGING!

[€— NO IRRIGATION —>|

6-20 DAYS .

v'ET-based scheduling is complicated by the periodic cutting & re-growth cycles
vIrrigations are cut back a few days prior to cutting, and during hay curing
v'At least 6- to 20-day periods during which fields cannot be irrigated

vIrrigation decisions are driven and constrained by the cutting schedule




WHAT HAPPENS DOWN THERE IN THE SOIL?

Water stress (deficit or excess)? Is there any deep soil
How much, and for how long? water storage (buffer)?

Irrigation Threshold
\ SNy
Water stress Threshold ==

6-20 DAYS
A e EEEE——




WHAT OTHER INFORMATION WE NEED
TO IRRIGATE ALFALFA PROPERLY?

Water Holding Capacity| Average Root L 30 of Available 5oil

. moisture storage . .
(inches/ft) Depth (i) (inches) Moisture (inches)

=and 0.7 2.0 3.9 1.75
Loamy sand 11 2.0 2.9 275
=andy loam 14 2.0 7.0 3.20

Loam 1.8 5.0 9.0 4 .50

Silt loam 1.8 2.0 9.0 4.50
Sandy clay loam 1.3 2.0 6.5 3.25
sandy clay 1.6 2.0 8.0 400
Clay loam 1.7 2.0 8.9 425
Silty clay loam 19 2.0 9.5 473
Silty clay 2.0 5.0 12.5 6.25
Clay loam 2.2 2.0 11.0 2.20

Soil Texture




Cumulative ETc or Irrigation apllied (inch)
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C Appl. Irrig.
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THINGS THAT HELP ®ET Nirrigation
IN THE FIELD

[ | |
Jun 08 Jun 15 Jun 22 Jun 29




Recommended installation of Watermarks




Irrigation Scheduling Example: LOAMY SOIL

A

A 4
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Irrigation Irrigation Irrigation

Sensor Reading (centibars)




SUMMARY

ET-based irrigation scheduling in alfalfa is complicate due to
cuttings and re-growth periods.

v'Requires understanding ET and making some basic calculations
v Knowing soil texture and soil water holding capacity
v'Create deep soil water reserve to avoid water deficit around harvest

v'Eventually monitoring soil moisture and ET is of great help







