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Vineyard Water Management 
After A Wet Winter



2023 Winter Storm and Flooding



Month Fresno (CIMIS #80) 
2022-2023

Five Points (CIMIS #2) 
2022-2023

Fresno historical 
normal

Oct. 0.02 0.00 0.63

Nov. 0.75 0.46 1.07

Dec. 5.37 2.70 1.77

Jan. 5.10 3.12 2.19

Feb. 4.57 2.25 2.03

March. 0.71 0.22 2.03

Total 16.52 8.75 9.72

Fresno: 1878-present 





More Rain Coming



Vineyard Water Management?



Vineyard Irrigation and Sustainability 
– Dr. Larry Williams, UC Davis

ÅMaintain productivity over time

ÅMaximize fruit quality

ÅIncrease vineyard water use efficiencyor decrease 
water footprint (in general, if the vineyard is irrigated any 
reduction in applied water will increase WUE, decrease water 
footprint).

ÅMinimize/maximize soil water depletion (function of 
soil type and rooting depth, cover crop management)

ÅSome of the above factors will be a function of 
location in California and price of grapes



Why Vineyard Water Matters?

ÅDon’t start water when you don’t have to

VPumping cost

VWater saving

VCanopy management

VPest and disease management

VFrost management

ÅUnless it is for ground water recharge



Mature vineyard with Drip Irrigation

Vineyard (ET)=24 in or 2.0 ft. of water per season

Area=40 acres

Irrigation method: Drip Irrig (25 psi) @ pump outlet

Water lift: 100 ft. (from aquifer level to ground)

TDHDI: 100 ft. + (25 psi × 2.31 ft/psi)=158 ft.

Total ac-ftDI=2.0/0.9=2.2 ac-ft

Diesel=0.1 gal/ac-ft per foot of lift

Average price for diesel for Ag. = $2.5 per gallon

Volume of Diesel for drip irrigation = 40 ac × 2.2 ac-ft × 158 
ft × 0.1 gal/ac-ft = 1,390 gal

Cost for Drip Irrigation: 1,390 gal × $2.5 per gallon = $3,476







Leafhopper prefers vines with greater 
amounts of irrigation(Daane et al. 1995)

https://calag.ucanr.edu/Archive/?article=ca.v049n03p28






Frost Management

ÅBB is beginning of frost season

ÅCover crops: mow ‘emor kill ‘em

ÅTurn the water on and don’t disc:clean, 
moist, and packed soil is warmer



When to Start?

ÅVisual assessment

ÅSoil moisture: measuring the depletion of 
water in the soil profile to a pre-determined 
value with a neutron probe (or other such 
technique)

ÅSoil water budgeting: i.e. calculating 
vineyard water use and subtracting that from 
the amount of water in the profile

ÅPlant water stress: leaf or stem water 
potential



Visual Assessment

ÅBud break

ÅShoot tip

ÅLeaf 

ÅTendril

ÅInflorescence/berry







Soil Moisture

ÅTensiometer - measures the attraction of soil 
to its water. Soil-water suction or tension is a 
measure of the ǎƻƛƭΩǎ ƳŀǘǊƛŎ ǇƻǘŜƴǘƛŀƭ 
(centibar).
ÅGravimetric (%) –taking a known volume of 
soil and weighing it first and then taking its 
dry weight.
ÅNeutron probe, capacitance sensors, TDR –
are used to measure soil volumetric water 
content (%).



Soil Moisture



Trigger Water at Pre-Determined Value



Soil Water Budgeting 

Estimates of vineyard water use and the 
amount of water available in the soil profile 
are needed when utilizing the water 
budgeting method to determine when to start 
irrigating the vineyard.  Once the irrigation 
season begins, this method can be used to 
determine the intervals between irrigations 
and the amount of water to apply for flood or 
furrow irrigated vines.



Field Capacity

Permanent Wilting
Point

Completely Dry

Available 
Soil 

Moisture

Readily Available Water B

Illustration of Soil Moisture Terms A

A At soil saturation the beaker would be full or overflowing.
B Readily available water is considered to be~50% of the available soil moisture.



Example:

ÅAssume –a sandy loam soil in San Joaquin Valley 
(Fresno area) with 4 ft. rooting depth will contain 5.52 
in (1.38 in/foot) at field capacity.

ÅAssume –trellis at both locations is a CA sprawl on an 
11 footrow spacing and that the canopy developed 
during the 2002 season.

ÅAllowable depletion is 50% (2.76 in in the SJV)

ÅCalculating ETc using 2002 reference ET data obtained 
at each location the date of the first irrigation would 
occur on May 19th near Fresno. 

ÅBB to bloom use about 10% total ETc(27-30 ac-in)



Measuring vine water status with 
a pressure chamber

ÅPre-dawn leaf water potential- measurements taken 
prior to sunrise

ÅMidday leaf water potential - measurements taken 
when minimum daily would be recorded

ÅStem water potential–leaf blade placed in a plastic 
bag covered with aluminum foil 30 to 60 minutes prior 
to measurement [assume leaf comes into equilibrium 
with that of the stem] and measurements taken at daily 
minimum



Plant Water Status

ÅPressure chamber

ÅSap flow sensor

ÅMicrotensiometer

Å> -10 bars indicates no 
water stress;

Å< -10 bars indicates vine 
is water stressed



ETc = ETo × Kc × Stress
ÅApril 19th Nut tree and vine irrigation scheduling 
workshop at Kearney REC near Parlier, CA

ÅCropManagehands-on training

ÅPressure chamber hands-on training

ÅDU, pressure check, and more? Please ask!



ETc = ETo × Kc × Stress
ÅWeekly crop ET reports

https://ucanr.edu/sites/viticulture-fresno/files/365153.pdf


ÅDr. Larry Williams
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