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Setting the Stage:
Factors Affecting Foothill
Site Capacities



“Capacity”

VIne capacity: total possible
growth and crop (vegetative and
fruit) of which the vine is
capable. winkier, 1962

 Management
e Age of vine
e SITE capacity




ty to produce FRUIT

The capac




(‘Vi go r)!
condition expressed in rapid

growth of the vine. Rate of growth
(related to time). winkler, 1962 _‘

Affected by:

e Scion variety
Rootstock

e Age

Management practices
Weather

Pests and disease

Site capacity




SITE capacity: the
sum of all
environmental
aspects that
contribute to

(or subtracts from)
VINE capacity.

Avallable Water

Soil

Macroclimate

Microclimate



Site Factor: Climate
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74 We now have 7 Powdery Mlldew
W \"‘ Stations (PMI) up. Thank you to
52 all of the sponsors and hosts:

CA. Specialty Crop Grants
El Dorado Wine Grape Growers
Fish Friendly Farming-
Sierra Nevada Conservancy
Ironstone
- ece s B9 Ty see Lava Cap
e e - | ; e Naylor Vineyards
' o J BEES T Oso Loco Vineyards
% Saureel Vineyards
#8 Screaming Eagle
# Renwood
& UCIPM
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CIMIS station measures reference Et, -
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Pollock:Pines
Placerville

Plymouth

| http://wwwcimis.water.ca.gov/
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Average Monthly Maximum Air Temperature 2010-2017:
Diamond Springs and Plymouth CIMIS
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Average Monthly Minimum Air Temperature 2010-2017:
Diamond Springs and Plymouth CIMIS
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Site Factor: Macroclimate

Heat summation in viticulture: Growing Degree Days
Sum of average temperatures above 50°F from April 1 to October 31.

If average daily temperature was 65°F, that day would have accumulated
15 growing degree days (GDD).

Important for variety selection and growth: different varieties require
different GDD to adequately mature and ripen. 3 ".1%..,-'. 4

All varieties require plenty of sunshine!



Growing Degree Days in Viticulture: Winkler Regions

Region | Region I Region Il Region IV Region V
<2500 GDD 2501-3000 3001-3500 3501-4000 > 4000

Pinot Noir, Pinot Gris, ,
Gewurtraminer, White Rieslinggg

Chenin blanc

University of California
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Average Growing Degree Days Measured from Foothill Weather Stations 2015-2017
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Growing Degree Days



Measured Precipitation from Foothill Weather Stations Oct. 1- March 25, 2018

Oct mNov mDec mJan mFeb mMar



Site capacity factor: SOIL

« Water holding capacity: Depth, Texture, % Rock

Structure

Chemistry and Nutrition UCCE Soil Specialist
Toby O’Geen
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Agriculture and Natural Resources

http://casoilresource.lawr.ucdavis.edu/

C' | [ casoilresource.lawr.ucdavis.edu/soilweb-apps

@ Getting Started N AMR Portal HS Welcome to UCCECe . WixCoder il E Home Page - UC Star & Mational Weather Se: H Crop Data Managem: % MyPest Page
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HOME =» SOILWEB APPS

SoilWeb Apps
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Interfaces to SoilWeb 4§ UC Davis CAS - Cent

Scil\Web products can be used to access USDA-NCSS detailed soil survey data (SSURGO) for most of the United States. Please choose an interface to Seil\Web:

SoilWeb

£ e — e about map units and their compeonents. This app runs in your web browser and is

Explore soil survey areas using an interactive Google map. View detailed information

compatible with desktop computers, tablets, and smartphones.
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SoilWeb Earth

[ CIMIS - [ Welcome ] N - UC Integrated Vitic.

Soil survey data are delivered dynamically in a KWL file, allowing you to view mapped areas

in a 3-D display. You must have Google Earth or some other means of viewing KML files = v

installed on your desktop computer, tablet, or smartphene.
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STATSGO: McCarthy-Cohasset-Aiken (5620)

Components within map unit 660723

Cohasset (17%) Cohasset (17%) Cohasset (15%) Aiken [113) Aiken [3%) McCarthy (%) Aiken [4%) Cohasset (3%) Aiken [3%) Windy (2%} Crozier (2%) McCarthy (2%}
Keric Haplohumults Humic Vitrixerands Ultic Haploxeralfs Humic Haploxerands

Ultic Haploxeralfs Ultic Haploxeralfs Xeric Haplochumults Ultic Haploxeralfs

Ultic Haploxeralfs Heric Haplohumults Heric Haplohumults Humic Haploxerands

Block Diagrams: c/c MCSS Job Aids
note that thezse diagrame may be from multiple survey areas

1. WA-2010-11-08-02
2. FA-Z010-05-20-06
3. PA-2012.03-13-14
4. WA-Z010-11-05-06
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Soils formed from granitic parent rock in the Foothills
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Phos'p-horus deficieny
Soil depth




STATSGO: Sites-Rock outcrop-Mariposa-Diamend Springs (s848)
Components within map unit 660949
Maripesa {15%) Rock cutcrop {173)

Typic Haploxerults _

Diamend Springs (17%)
Typic Haploxerults

Sites (B%) Mariposa (5%
Typic Haploxerults

Mariposa (5%)

Xeric Haplohumults Typic Haploxerults

135 cm

Fiddletown [5%) Maymen {53) Jocal (4%} Sites (2%) Sites (2%) Sites (2%)
Humic Dystroxerepts Lithic Dystroxerepts Typic Haploxerults Xeric Haplohumults Heric Haplohumults Xeric Haplohumults
0 cm e 0 cm
20 em 18 em
36 cm
46 cm
53 cm
T4 em
Hé sy
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Site Factor: Available Water

How much water do the vines use?

* Available water:
 precipitation
* irrigation
« groundwater

Soil texture, depth,
*% rock: PAW

e Microclimate:
o temp

RH

radiation

e wind

* Root growth

* Rootstock

e \ariety

o Canopy size, trellis
* Vine age and health
« Cover crop
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Califomia rigation Management Information System (CIMIS]

REFERENCE EVAPOTRANSPIRATION
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Reference EvapoTranspiration (ETo) Zones
COASTAL PLAING HEAVY FOG BELT NORTH CENTRAL PLATEAU & CENTRAL COAST RANGE
elEvation arsas with 1
.wsmmhmna Charactensed by dense fog %‘&zmm! IO ST SUNAER,
salection & somewhat subsective
T Mm-:u FOG AREA CENTRAL SIERRA NEVADA
< Searra Nevada Mo 5 ments
(B e M ——
EAST SIDE SACRAMENTO SAN N VALLEY
3] Wmm&mo Fg.mmn NORTH COAST MOUNTAINS .ﬁ“;ﬁ“ﬁ{&'ﬁ&?‘.ﬂ““‘" Em L
SOUTH COAST INLAND PLAINS AND MOUNTAINS NORTH OF NORTHERN SIERAA NEVADA
SAM F| Rortham Slarra Nevada mountain valleys with less
Mare sunlight and higher sismmer ETo than zone 3 rraring infiuence than tone 11
NORTHERN INLAND VALLEYS MID-CENTRAL VALLEY, SOUTHERN SIERRA NEVADA,
TEHACHAP| & HIGH DESERT MOUNTAINS
Valieys north of San Francsco Hllhiummwsursh'mn and wind in some focations,
] UPLAND CENTRAL COAST AND LOS ANGELES BASIN NORTHERN & SOUTHERN SAN JOAQUIN VALLEY
Hiﬂwr n coastal areas wuuwmmmawmamumnum
summer ETo than zones 12 &
NORTHEASTERN PLAINS WESTSIDE SAN N WALLEY & MOUNTAINS EAST
. & WEST OF IMPERIAL VALLEY
- HIGH DESERT VALLEYS
Ilﬂ?rﬁwnﬂm Wﬁ%m marine infilisncs Valleys in the Ilh Sesart near Nevada and Ariona
I8 Vi AN Al
lmlmu mmnz T ustmmnmmm .mﬂ ”»'»E‘f\fﬂ M&kﬂm a?ﬂ"t'a?:&,‘:‘m
g Nosh Renneand climates et advwecton
Monlhly Average Reference Evapotranspiration by ETo Zone (inches/month)
Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
248 |330]| 403 | 450465403 |330|248 | 120|062 | 33.0
"""" 3.10 [ 390 465]5.10 | 4.96 1465 | 3.00|2.79 | 180 |1.24 | 30.0
372 |480]|527| 570|558 527 | 420|341 240|186 | 463
341 |450| 527|570 | 589|558 |450|341 | 240 (186 | 4568
270 |420]| 558 | 630|651 |580 [450]310 ]| 150(083| 4349
341 | 480|558 | 6.90 | 651 | 620 | 4.80 [372 | 240 [1.86 | 297

248 | 390|527 | 630 | 744 | 651 | 480 | 279 | 1.20 (062 | 434

341 | 480(6.20| 690|744 |B51 | 510|341 | 180|083 | 494

403 (510|589 | 680 | 744 | 682 | 5.70 | 403 | 2.70 | 1.86 | 551

310 |450| 5807208081713 |510)/310|150(093| 48.1

3.10 | 450 ) 589 1720 18.06 |[744 | 5701372 | 210 [156] 530

341 (510|682 | 780|806 713 (540|372 | 180|093 533

310 480|651 | 780|899 |7.75|570|372 180 (003 | 543

372 |510]682|780 868|775 |570]403]|210[155] 570

3.72 | 5.70| 7.44 | B.10 | B.6B | 7.75 | 5.70 | 4.03 | 2.10 | 1.24 57.9

403 |570| 7.75|8.70 | 530 | B.37 | 830 | 434 | 240 | 1.55 625

1.86 | 2.80 | 465 | 6.00| 8.06 | 9.00 | 992 | 868 | 660 | 434 | 270 | 1B6| 685

248|336 | 527 [o0| 868 | 060) 061 668|600 496 | 300[217] 716

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.
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Monthly reference evapotranspiration (ETO) April-October 2011-2017:

April = May
50 Diamond Springs ave. ETO April-Oct: 44 ac-in
40
2 30
< 20
10
0
™
O RS T AN Q
a) v Vv v v Vv v
RN S S S S
Q‘\‘b' Q\ Q’\ Q\, Q\ Q’\ Q\

Diamond Springs and Plymouth CIMIS stations.

June mJuly mAugust mSeptember mOctober

Plymouth ave. ETO April-Oct: 40 ac-in




Converting ET, to crop ET (ET,) and actual ET (ETa)
B ) Williams and Ayars, 2005

ET=ET, x K,
ET. =40 ac-In x K,

ET, grape, no stresy=E To x (Y0 shaded area) x 0.017

ET. grape, no stresy= (40) X (25) x 0.017= 17 acre-inches

E T, grape actuar, ron = Ete X “management factor”
E Togrape actual, rory = 17 X 0.5 = 8.5 ac-inches x (27,154 gallons/ac-in)= 230,809 gallons/acre

Vines spaced 6 x 10 = 726 vines/acre, 317 gallons of water used per vine

http://cecentralsierra.ucanr.edu/Agriculture/\Workshop Presentations 529/



http://cecentralsierra.ucanr.edu/Agriculture/Workshop_Presentations_529/

Cumulative ET or Precipitation + Irrigation (mm)

500

400

300

200

100

Cumulative evapotranspiration per vine growing on North (N) and South (S) facing slopes,
compared to cumulative precipitation and applied irrigation per vine (C-Pl), 2015 and 2016.

——N ETa ——S ETa -+-S IP -+-N_IP

2015
17 inch or 321 gallons

S
LN KL

6 gal/vine irr
<& T T T T T T
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500 -
2016
400 - 299 gallon
278 gallons
300 —+
200 - S: 140 gal.,
. 138 gal.
100 -+
O | | | | | |

1-Apr 1-May 31-May 30-Jun 30-Jul 29-Aug 28-Sep

Vines can consume more water than you might think

Wunderlich, Shackel, Snyder and Zaccaria, unpublished.



Average total pounds of prunings or
fruit per vine

=
o
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Crop Load Components
ET Slope Trial 2016
m South = North

Ave. pruning wt./vine (Ib.)  Ave. total vine fruit wt. (Ib.)

Vine spacing is 5 feet X 6 feet (1452 vines/acre)

Yield: 4.6 tons (South) and 5.3 tons (North)

Ravez Index: Vine vield/pruning weight

S: 3.68
N: 3.83




Vine Balance: Crop Load Management

8

Canopy and Yield: fruit (RIPE) and
last year’s wood next year’s wood
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