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— Damage to vines vegetative growth
= \When P .
= \Where
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s Winterkil —
_10°F (-12°C)

= Spring frost
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= March 15 — average
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= May 1 — frost possibility until
= Prune late -

= Double prune
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- Statewide  Scdtiered outsieesoritoar

- = 2007 ~ Winter Injury -
- = 2006 Minor Frost (Just before Budbreak)
= 2001 Frost April 1-3 East SJ Co &
North Delta
= 1999 Frost April 10 East SJ Co -
= 1997 Frost April 5 Scattered East
= 1996 Minor Frost March 26 Scattered

Winter Kill

Major Frost
= 1968 Frost



= \\hen

= \\here

— |nversions vs Arctic alr mass

| ow Areas




e ———

- = Sojltexture
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= Slope & Aspect (drainage)
= Stage of Vine Growth

= Carbohydrate Status

= Variety
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= Rielative dumidity. s DewrPoint

" Weather Pattern up to Frost
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Relative Humidity




= |ce nucleating
bacteria

= |ce Crystals
= Cell Rupture
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Active Frost Protection
Versus —
Passive
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S— _= Passive
— To reduce or prevent potential damage

— Less costly —

—————

= Active
— 70O prevent immediat
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ACTy/e Prowcuon
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a ‘Sprlnkle__“OTWﬁs‘IETs
= \WIind Machines
= Orchard Tunnels —

= Heat

%cﬁt‘eﬁm’des — CusOyCu (OH)snetormi
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WindNMachine







Sprinkler

lrrigation
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—u R“Thatlon FTO'S‘t__' 5010 55 gpm/a&:re

g_—-
—0.11 to 0.15 acre inches per hour

= Advective Frost 100 + gpm/acre
— 0.25 acre inches per hour

W or more




Felcllaron Vs, Adveciye Frost

= Relative humidity: dew point
= Wind, clouds or fog

= Soll texture -

—

= Slope & aspect (drainage)

e of vine gro




= calpiples of Tect Olog/
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S_— Sprlnklers - “_[BUOfacre Water supplles

= \Wind Machines - $20,000/10 acres —
radiation -

= Orchard Tunnel - $10,000/10 acres —
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~ = Wind I\/IachTrTFfs—— ' 52—000 -2_5__.7_ —
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10racres; effective

= Sprinklers $1,500 $ 4.58
limited application
= Helicopter $40.00/hr
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AN CIREYENSeRIBIS
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— = Chémlcals ;‘Cﬁpver-based bactenmdes_

H&.
— No evidence of Effect

= Micro Mist/Foggers
— No consistent evidence

= Biological

es, but not available
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— . = Passive

— Site selection

—Soll & ground cover

— |rrigation: Pre-Frost
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OH < G ounrl Cover
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= Dry & Cultivated

= Uncultivated & Bare

E = Dry & Mowed g
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GROUND PREPARATION FOR FROST CONTROL

Narmest

NET, FIRM, BARE GROUND +] degrees f

DRY, FIRM, BARE GROUND

SHREADED COVER CROP Il
FRESH DISCED =)

0¥ COVER CROP =Ll
1GH COVER CROP -3 10 8

Coldest
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= History of Site
= Area temperature and weather data
= Thermometer Stations placed -

= Weather Stations or Data loggers (low cost)

—rost.alarms . et
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SOrIrg Frosis
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el B S -~ [Cate April
———aTObT April 19 and 20
= 1964 April 24
= 1972 March 26, 27, and 28 -
= 1983 April 13 -
= 1984 April 20
April 5

oJf!

April 8
= 2008 April 15, 20 and 24
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Todi |

American Viticultural Areas
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LODI-WOODBRIDGE

WINNGREAFPE COMMIFSION
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Lodi-Woodbridge Winegrape Cor
209)1367-4727 www. lodi




— ApHiel s 20 24
— 327 369 340 302
Acampo 35.0 39.1 33.9 32.1

Lockeford 34.3 35.4 34.1 33.8

Live Oak 32.7 39.5 35.6 33.3

Woodbridge 32.8 37.9 34.0 33.0

33.4

38.5

Clay Station
Sheldon

35.5
34.7

34.0
33.6

31.8
33.3
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Avg April Minimum 48° F
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Pinot gris




Grenache
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Frost Damage MItlgjaitior)
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— Trlmmlng D'Hm’a@Ed‘TISSUG
= Shoot Thinning
= Cluster Thinning
= Removing All Shoots or Repruning

Benefits < Costs 1933, 1967,1972
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:'E_‘%ﬁbﬁ*t-RemﬁvaI Winkler, 1933
= Repruning vs Trimming Antcliff, 1957
= Self Recovery Lider;, 1965 —
= Shoot Removal Kasimatis &

—

Kissler,19
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— Ioka"'C—y arignane, Zlnfandel Chenin blanc,
and Grenache

= Seven Sites 3
= Shoot Removal of all shoots, damaged shoots

nly,andia.control with, no, adjustment et
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Wr frostr

*1972 Frost March 26, 27, & 28
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| §trategy = Total Primary Secondary Basal Latent

Remove All Shoots 32.8 4.6 0.9 13.9 0.8
Damaged Removed 37.5 13.0 1.6 e 7 A—

Control 38.1 14.6 0.9 6.8 s

SD  (0.2-0.6 °Brix) e —
TA. NSD (0.3-0.7 g/L)
pH NSD -




'—:Ta?gter Thfr#nmnt\q——:'; | No
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= Shoot Thin Damaged shoots if half or more of
shoots killed to clusters and beyond  Maybe

= Shoot Thin If only shoot tips damaged..No =
= Remove all shoots and start again No
ack (0] Iong spurs If cane pruned I\/Iaybe

*and normal pest control




SUMIery

— lrrigation normﬂ‘d’r%ﬁ@'h%lymore intially
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= No extra nitrogen; less depending on crop

= Continue Pest Management, especially powdery mildew
= No cluster thinning
= No shoot thinning for most varieties and' sites

runed vines may benefit from re-pruning _—
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SGT Bryan Verdegaal
2/10t" AHB 10t Mountain Division
Camp Speicher Tikrit, Iraq
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