Irrigation strategies for dry times:

getting the most from every drop

Terry Prichard
Water Management Specialist
Dept. Land, Air, and Water Resources
UC Davis
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Cutting Back

« Eliminate Water Losses
e Runoff
e Deep Percolation
e Middles Use
e Evaporation

« Maximize Distribution Uniformity
« Reduce Transpiration







Deep Percolation
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Reducing Transpiration

« Reduce the water supply to less than full
water use

Remove Vineyard floor vegetation

Deficit Irrigation







Deficit Irrigation

« Supplying vines with less irrigation water
than they can use.

« Causing reduced soil moisture availability
« Causing vine water stress

Purpose: Produce Quality Fruit
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Most strategies to improve fruit

guality involve some level of:




Low Water Source Availability




Evapotranspiration
Reference (ETo)

Size of Canopy

Time of season (canopy
Expansion)
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ﬁ Moderate Water Deficits
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« Reduce vegetative growth
e Shoot length

e No. of lateral shoots

Increase light in canopy




Relative Rate vs. Leaf Water Potential
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Syrah Deficit Irrigation

% of ETc

Variable 55 69 100

% of 100% treatment

Berry size 79 85 100

Fruit load 82 01 100

Yield 64 il 100

From TLP
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Timing of Water Deficits

« Early season ate season
e bud breal e veraison through

« Postharvest




Shoot Elongation
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Shoot Length, Merlot 1999
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Stress Threshold
Regulated Deficit Irrigation

« Measure plant stress
« Ablility to estimate full potential vine water Use
« Micro-irrigation System




Select, Bag, and Cut the Petiole
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Place leaf in bag in chamber













Diurnal Leaf Water Potential
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Pressure Bomb

Factors which Influence Readings

« When to sample (Solar Noon +- 1.5)
« No. of Vines
No. of Leaves (2/vine)
« Leaf Selection (young/fully expanded)
« Leaf bagging (before excising)
* Rate of Pressure Increase (3sec/bar)
« Leaf Care (breaking veins)




Table F-2. Levels of winegrape water deficits
measured by mid-day leaf water potential

less than -10 Bars no stress

-10 to -12 Bars mild stress

-12 to -14 Bars moderate stress
-14 to -16 Bars high stress
above -16 Bars severe stress




Stress Threshold + RDI

« Begin irrigation at a specific leaf
water potential “threshold”

« After threshold, irrigate at fraction of

full water use




When to begin Irrigation

leaf water potential threshold

-12 to -14 bars




Mid-day Leaf Water Potential
Hopland Cabernet 2000
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Shoot tip ratings, Cabernet Sauvignon, 1999 Hopland




When to Begin irrigation

« Soll water depletion level
« Specific soil water content

« Year \Water content

(Inches in soill profile)

« 98 3.4
« 99 3.8
4010[0 2.4




uﬁ How Much Water
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After threshold a fraction of full vine

water use

Full vine water use x RDI %
RDI % --- - 60%




Post Threshold RDI %

Prevent new vegetative growth
Provide fruit cover
Continued photosynthesis




Response to increased Irrigation Is linear

Yield as a function of water consumption Syrah 2005-2008 Galt

y =0.4868x +4.7188

R2 = 0.9988 />
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How Much To Apply

« Full Potential Water Use X RDI%

« ETo X Kc = Full potential Water Use




WWW.cimis.water.ca.gov
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Windsor Station 103

2001
Date Eto Crop Potential Through
Period Inches/ Coefficient | Water Use Harvest ‘
Period Kc (in) (in)

June 1l -15
June 15 - 30
July 1 -15
July 16 - 31 3.35 0.51 1.71 1.71
Augl-15 3.03 0.51 1.55 1.55
Aug 16 - 31 3.29 0.51 1.68 1.68
Septl-15 2.64 0.51 1.35 1.35
Sept 16 - 30 2.03 0.51 1.04 1.04
Oct. 1 -15 2.04 0.51 1.04
Oct. 16 - 31 1.29 0.51 0.66
Total 0.01 7.31

Threshold of July 16th and Harvest October 1st. Shaded Area = 30%









Irrigation of Quality Winegrapes
Using

Micro-lIrrigation Techniques

Terry Prichard, Irrigation and Water Management Specialist
Blaine Hanson, Irrigation and Drainage Specialist
Larry Schwankl, Irrigation Specialist
Paul Verdegaal, Viticulture Farm Advisor

Rhonda Smith, Viticulture Farm Advisor

University of California Cooperative Extension
Department of Land, Air and Water Resources
University of California Davis

Supported in part by: Lodi-Woodbridge Wine Commission




Irrigation of Quality
Winegrapes Using
Micro-Irrigation
Techniques

npAFT

go to :alternative professional page




ucmanagedrought.ucdavis.edu

University of California W:

Home
Contact U=
Agriculture

Introduction

When there is insufficient irrgation water to meet the
water demands of a crop, the available irfigation water
must be applied inthe most efficient manner possible

There are available strategies for maximizing irrination
water efficiency.

Agriculture Urban

We are currently conducting
research in this area and will
present our research shartly.

Crop Irrigation Strategies

Irrigation Scheduling

Temporarny rrigation Systems
(caming soom




Irrigation
Application

Gallons/vine

= Inches water x vine spacing X
0.623

50 gal/vine =1.0iIn x 7x11x 0.623




