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Irrigation

Overview of the Project

e Why should we irrigate?

e How much water should we apply?

e When should that water be applied?
e What if we don’t have enough water?

e How can we monitor the system?



Why?

Solar energy absorbed Given

by chlorophyll \ off
Photosynthesis /

Water Carbon dioxide — Sugar Oxygen
+ +
(H20) (CO2) < (CH20)n (02)
Respiration \
/ Taken

Respiration energy
up

modern

\J



modern

Nl



modern

\J



Why?

Impact on Profitability

Average oil yields (World): ~30 gal/ac
Average oil yields (California): ~120 gal/ac
Best performing groves: ~300 gal/ac
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Why?

Crop Evolution vs. Deficit Irrigation
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How much?

* |rrigation (+)
e Rainfall (+)
e Evaporation (-)

e Transpiration (-)
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How much?

Irrigation requirements = ETo x Kc x Kr x L.R./ |l.LE. — E.R.

ETo:

Kc:
Kr:

L.R.:
l.E.:
E.R.:

Reference evapotranspiration.
Crop factor.

Tree size factor.

Salt leaching requirements.
Irrigation system efficiency.
Effective rainfall.
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Reference EvapoTranspiration (ETo) Zones
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Monthly Average vapotranspiration by ETo Zone (inches/month)
[Zone] ec | Total

May | Jun | Jul | A Se Oct -
.40 | 2.48 .30 | 4.03 . . £
i 45 in/year
.24 | 372 | 4. .27
.24 .41 | 4. X
.79
.4 .
A .90
.4 .80
2 § .0: .10 | 5.1
0 |4.50 | 5.89
.50 | 5.89
.10 | 6.82 |
.80 | 6.51 X
.1 82 .03 -
.70 44 .03
e e 70 in/year
.00 [ 8.06 | 6 X .60 [4.34 [270 [ 1 [
868 [ 6901496 )|300]217| 716

690] 868
Variablity between stations within single zones is as high as 0.02 inches per day for
zone 1 and during winter months in zone 13, The average standard deviation of the
ETo between estimation sites within a zone for all months is about 0.01 inches per
day for all 200 sites.

California Irrigation Management Information System (CIMIS) ..

REFERENCE EVAPOTRANSPIRATION

SITE QR CALEORNA.
GRAY DAVIS GOVERNOR
THOMAS M. HANKIGAN, DIRECTOR, DEPARTMENT OF WATER RESOURCES
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Kc

Season Semi-arid Arid
Spring 0.65-0.75 0.45-0.55
Summer 0.50-0.55 0.50-0.55
Autumn 0.60-0.70 0.55-0.65
Winter 0.65-0.75 0.40-0.55
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45 in/year x 0.70
70 in/year x 0.55

32 in/year
38 in/year
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Kr

% of mature orchard ETc
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Relationship between ET and shaded area
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Kr

Evolution of the Canopy Coefficient (Kr)
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When?

OLIVE GROWING CYCLE

Pit Hardening Oil Accumulation

Shoot Growth <>

Fruit Growth

_ 1

Flowering Development Full Bloom & Pollination Harvest

Shoot Growth

Spring Summer | Autumn Winter Spring Summer | Autumn Winter

modern

\‘ Year n Yearn + 1

A
A\ 4
A
v



Irrigation frequency

Saturation

Field capacity

30 % AWC

50 % AWC

Temporary wilting point
Permanent wilting point

Completely dry
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Soil moisture monitoring
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Soil moisture monitoring
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Soil moisture monitoring
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Direct Plant Monitoring

threaded rod =——>

magnetic

. ressure
movable toric —> P

magnet

pressure sensor

lower toric ——>
magnet magnetic

pressure

cable t0 ——>
ZIM-transmitter
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Direct Plant Monitoring
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Satellite/aerial monitoring
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Irrigation Best Management
Practices Summary for Growers

Rate irrigation highly within the management system.
Get to know the soils on the property.

Design and maintain irrigation systems correctly.
Monitor all aspects of each irrigation event.

Use objective monitoring tools to schedule irrigation
Use more than one tool for scheduling irrigation.
Retain control of irrigation scheduling.

Remain open to new information.
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Practices that enhance
profitability

Careful site (environmental) selection.

Careful varietal selection and grove design.

Technically sound irrigation scheduling and monitoring.
Technically sound fertilization scheduling and monitoring.
Adequate canopy management.

Adequate integrated pest and disease management.
Efficient and timely harvest operation.

Efficient and well managed processing operation.



Irrigation Management in Olive
Orchards for Oil Production

Thank You
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