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VINEYARD

This section describes how we manage the vineyard at Chateau Hetsakais
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Vineyard Overview

This page provides an overview of the Vineyard section. We cover the history of the vineyard,
outline the section, review our practices over the last 25 years and describe what we measure
and how we manage with the collected data. A pdf file of the entire section can be found here:
2021-05-07 VINEYARD Section pdf

History

The property has evolved over the last 70 years: It morphed from an orchard to a horse property
to a vineyard and, finally, to a vineyard with a winery. These pictures from Google earth provide
an aerial view of the evolution

1991 Hose with pool, garden & horse facilities
- ] '

Google Earth

GoogleEarth
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2020 Latest picture

We acquired the property in 1996 and planted the first vineyard in 1997 in the Lower Field (right
in picture). We were new to the area in 1997 and babes-in-the-woods what regards vineyards,
so we followed the recommendation of a friend to hire an expert in establishing and maintaining
vineyards: Ron Mosely, then at Cinnabar Vineyards & Winery. Ron designed and planted it with
Cabernet Sauvignon vines. He also managed the vineyard for the first three years — so we were
not very involved at the beginning. In 2007 we decided to build a small winery (to the left of the
Lower Vineyard). In 2014 we decided to plant a second vineyard for two reasons. First, the
yields in the Lower Field were dropping due to diseases. Second, we wanted to augment our
grape choices for blending the Cabernet Sauvignon with Merlot, Cabernet Franc, and Petit
Verdot to get more of a Bordeaux style wine. We planted the Upper Field on our own with some

consulting support from Ron Mosely.

Outline of the Vineyard Section

This section starts with two pages on how we established the vineyards:
1. Site Preparation describes what it takes to prepare the terrain for planting a
vineyard

2. Planting & Replanting describes the decisions and activities in planting the
vines

The pages which follow describe the annual tasks in managing a vineyard. We group these

tasks into four pages, described in more detail below

3. Soil management
4. Plant Management

5. Nutrition management, and
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6. Pest management

A final page in this section covers how we monitor the weather and why (7. Weather

Monitoring)

We orchestrate the vineyard management tasks around the annual cycle of a vine which the

following graphic summarizes:

November | December January February March April May June July August September October

Verai Berry Har®

Leaves
son | Development | vest

| Shoot & Berry Development
g

Vine Cycle Leaves Falling OFf ‘ Bud

Break Shoot Development | §

We distinguish between the following steps, starting in November each year:

e Leaves are falling while the vine above ground goes dormant.

e By mid-December, all leaves have dropped, and the plant goes dormant until March.
The vines accumulate carbohydrates in the canes, and roots develop further.

¢ In late March, new buds swell and break out.
e In April through May, new shoots are emerging from the buds.
¢ In late May, the vine flowers (pollination of grape berries).

¢ In June, the flowers set to berries, the berries get larges, and shoots grow longer
through early August.

¢ In August, the berries turn from green to red (Veraison), start to soften, and build up
sugar. Anthocyanins are replacing chlorophyll in the berries.

e Through late September, the berries ripen, accumulating sugar and tannins.

¢ In late September / early October, the berries have reached full ripeness and are
ready to be harvested.

e In October, the leaves remain, and some turn red.

These pictures illustrate what a single vine looks like going through the year

1 November: Vine without 2 Januar

ok e

grapes after picking

e fa

llen off

\ J*'f

: Leaves hav
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3 Mid-January: Canes pruned halfway 4 Mid-March: Canes pruned down to 2 buds every
6-8 inches

5 Early April: Budbreak — first new growth 6 Late April: growth requires shoot thinning, which
reveals Eutrypa infection

b

7 Early May: front arm cut off due to Eutypa 8 Late May: further shoot thinning and start of
infection removing lateral shoots

L%

A
g% | BT = st

9 Late June: Shoots have reached target length 10 Late July: Veraison started, nets have been put
and are cIipe at the top

x o
R
o«
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12 October — Getting

4

ready to harvest

Pl

13 November — Leaves are turning

December — Leaves have fallen off

In the context of this annual cycle, we divide Vineyard Management into four groups of activities
and tasks:

e Soil & Vineyard Floor Management involving ripping & tilling, mowing, and weeding

¢ Plant Management involving: pruning, shoot-thinning, hedging, shoot-positioning, trellis
repair, lateral removal, leaf-thinning, cluster-thinning, and Replanting & grafting.

¢ Nutrition Management involving soil and foliar testing, soil amendments, foliar sprays,
irrigation maintenance, and irrigation.

o Pest Management: involving netting to protect berries from birds and insects, spraying
fungicides (mostly against mildew), and preventing ground animals (gophers, squirrels,
rabbits, deer, coyotes, and turkeys from harming the vines and their roots.

The following chart shows how the listed tasks align time-wise with the annual growth cycle
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November | December January February March April May June July August September October

Bud

Verai Berry Har-

Leaves
son Development vest

ine Cycle eaves Falling ormancy oot Development oot & Berry Development
Vi Cy | L Falling Off D Break Sh IEVEL x Shoot & B Devel

Management  soil & Vineyard Floor
Management RPN m

Plant Pruning: Pruning: Pruning: Canker
Management to 1 foot to 2 buds isease (Eutyp:
n A Shoot Management: Thinning, Positioning, Lateral
U Removal, Leaf Thinning & Hedging
Replanting & Grafting Cluster Thinning

Irrigation: Young Plants or All

Nutrition Irrigation
Management Mantenance

Testing: Testing:
Soil Petioles
Soil 9 q
Pest
Management Pesticide Spraying
_ her, Rabbit, Squirrel, Deer, Turkey Control

Management Practices 2000-2018

2000 - 2009 Getting Started: During the first ten years, we moved from outsourced vineyard

management to doing everything ourselves.

e The vineyard was planted in 1997 and managed for the first three years by Ron Mosley
under contract. We watched the vines grow and organized the picking crew for the first
harvest in 2000.

e Starting in 2001, we engaged Rick Anzalone to support and teach us how to manage the
vineyard ourselves. In 2002 we applied for an Operator Licence and started reporting the
spray activity directly to the Santa Clara County Dept of Agriculture. We dropped the
2002 and 2004 vintages due to mildew, a consequence of not spraying diligently. Until
2004 we sprayed by hand with backpacks and hoses.

e In 2006 we took over all the work in managing the vineyard. We discontinued using
herbicides (Roundup) under the vines and started tilling instead. Unfortunately, we did
not fight an invasion of gophers which ended up eating the roots of 40+ vines in 2007 &
2008. We continued to keep poor records on our vineyard management practices

e In 2009 we replaced 47 dead vines with new plants. We did more shoot thinning and
leaf thinning to reduce mildew. We were far more aggressive in pruning the old vines
back to increase grape quality. However, this backfired as we did not protect the large
cutting wounds adequately, and the vineyard got heavily infested with Eutypa (“Dead
Arm Disease”). Consequently, we had to cut off and regrow most cordons over the next
eight years, which reduced crop yield by close to 70%!
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The following table summarizes the vineyard practices 2000 — 2009

Vineyard Management outsorced

2000 2001
=
[}
3
=
s
z
el
S
e
@©
£
22-Oct
Crew 10: Anzalone
Moore, & crew
Goldstein,
Ogle, Ferf,
Graves,
Russell,
Page
0.93 tons 1.96 tons
all ti Cinabar  all to Clos
Tita
no records

2002

Abandoned harvest due to mildew damage

2003

managed by Anzalone

24-Sep
ourselves

1.74 tons

all to Clos
Tita

2 Sprays:
Thiolux/Rub
igan,
Thiolux/Rall
ey

200

Abandoned harvest due to mildew damage

Vineyard Management inhouse

2005 TASK 2006 2007 2008 2009
Fertilizing no records
Replanting 47 CSV 337
on 4453 roots
Pruning
Tilling rototill rototill rototill rototill
Wild Life Issues gophers & deer  gophers & deer  gophers &  gophers &
deer deer
Bud Break (start Date)
Shoot Thinning
Flowering (start Date)
Positioning, Lateral
Removeal
Eutypa Control none none none none
Fruit Set(start Date)
Leaf Thinning
Bunch thinning none none none none
Veraison (mid Date)
Grape Thinning none none none none
Bird Defense black nets black nets black nets  white nets
Maturity Assessment Brix Brix Brix Brix
Harvest (Date) 22-Oct 26-Oct 11-Oct 10-Oct
Anzalone & Harvest Crew Crew 10: Crew 9:
crew Mitchell, Rossi, Martin,
Morrissey, Agarwal,
Terry, Pashe
Anderson, Hill,
1.65 tons Crop 1.86 tons 1.75 tons 2.04tons  2.1tons,
23.6Brix
all to Clos Tita Crop Sale allto Clos Tita  allto Clos Tita  allto Clos 0.8 tons to
Tita Kathryn
Kennedy
Weather Summary
9 sprays: Spray Program 9 Sprays 12 Sprays: 8 Sprays: 6 Sprays:
Champ, Champ/Thiolux Champ, Thiolux,  Champ, Champ,
Thiolux, , Pristine, Kaligreen, Thiolux, Thiolux,
Kaligreen, Stylet, Pristine, Pristine, Thiolux,  Pristine, Thiolux,
Thiolux, Kaligreen/Rubi Thiolux, Pristine, Pristine,
Ralley, gan, Thiolux/Ralley,  Pristine, Pristine
Thiolux/Ralley, Kaligreen/Rubi  Thiolux/Rubigan,  Stylet,
Pristine, gan, Thiolux, ~ Pristine, Pristine,  Thiolux,
Pristine/Ralley Thiolux Stylet, Pristine  Pristine
Irrigation

2010 — 2015: Better data collection & improving practices: During the next six years, 2010 —

2015, we further enhanced our practices. The following table provides detail during this period.

o In 2012 we started to take detailed notes on our vineyard practices. We finally
succeeded in keeping the deer out and the gophers under control. We began to remove

www.chateauhetsakais.com
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all laterals to control canopy growth. In 2012 we switched to pruning with electric shears.
We removed most laterals to contain canopy growth, and we thinned the crop to even
out maturity. 2013 produced the highest quality fruit.

¢ In 2014 we started pruning in 2 passes to limit further new Eutypa infections, which we
continue to fight. We bought another 50 new plants with the idea to replace Eutypa
damaged vines, this time Merlot. We also started to monitor berry development during
final maturity, measuring Anthocyanins

¢ In 2015 we started using Vitiseal, a new sealant for cutting wounds against Eutypa and
other fungi. The results were very encouraging. Unfortunately, we were distracted with
planting the upper vineyard and failed to spray early in the season, so we got significant
mildew infections which led to poor fruit set and significant mildew damage.
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Vineyard Management inhouse

TASK 2010 2011 2012 2013 2014 2015
Fertilizing 12 yrds compost 50 Ibs Hydrophyl, 2 50 Ibs 15*3, 18 yrds 40 yds mushroom
sprays VF-11120*3,  horse compost,2  compost, 4800lbs Lime,
sprays VF-11 650Ibs Potassiums,
300Ibs Phosphate Bone
Meal 13lbs ZincS, 5lbs
Sodium Borate
Replanting 50 Merlot Uebervines 77 Cab Sauv, 25 337 on
clone 3on 110Rin  110R green, 52 337 on
pots 101-14 bare-roots
Pruning by hand, by hand by hand, soap protect electric, topsin electric, 2 pass, Feb electric, 2 pass, Vitiseal
aggressive protect 20 & Mar 30, Topsin protect
protect
Tilling rototill rototill 2 passes 2 passes 3 passes 3 passes
Wild Life Issues gopher & deer  gophers & deer gophers gophers & squirells  (gophers) & squirells  gophers & squirells
Bud Break (start Date) 25-Mar 20-Mar 8-Mar 7-Mar
Shoot Thinning yes yes yes yes
Flowering (start Date) 20-Apr 4-May
Positioning, Lateral limited many laterals all laterals removed all laterals all laterals
Removeal
Eutypa Control none removed 25% removed 40% of arms removed 30% arms removed 30% arms  removed 15% arms
arms
Fruit Set(start Date) 30-Apr 15-May
Leaf Thinning limited removed leaves to 4th  removed leavesto  removed leavesto  removed leaves to 2nd
bud 3rd bud 2nd bud bud
Bunch thinning none none yes yes yes, mostly mildew
removal
Veraison (mid Date) 5-Aug 25-Jul 25-Jul 4-Aug
Grape Thinning none none none green bunches green bunches none
Bird Defense white nets  white nets failed green nets green nets green row netting + green nets
system bird caller
Maturity Assessment Brix Brix Brix & ICV Brix & ICV Brix, ICV & Anthos Brix, ICV & Anthos
Harvest (Date) 20-Oct 4-Nov 7-Oct 28-Sep 11-Oct 26-Sep
Harvest Crew Crew 11: Crew 7: Crew: 13 Robins, Crew 16, Robins,  Crew of 24 Fenyvesi,  Crew of 16 Fenyvesi,
Daniels, Healy, Muhr, Rossi, Mairose, ~ Martin, Agarwal, Martin, Rossi Sr,  Martin, Rossi Sr., Rossi
LePlain, Martin, Smith, Anderson, Rossi, Rossi, Rossi Jr, Crosby, Jr., Crosby, Grant,
Rossi, Scanlon, Gaulthier, Heissel,  Mairose, Fryburger, Agarwal, Wong,  Chilcoat, St.Pierre, Ogle,
Terry Fryburger Crosby, Lapinski  Steele, Beder, Ogle, ~ Vonderheyden, Guldi
vonMeiss, Guldi,
Carlitz
Crop 12tons,  0.6tons, 21.5Brix 1 ton, 23Brix, 7.9TA, 1.1 ton, 25Brix, 0.85 tons, 24.5Brix,  0.49 tons, 25 Brix, pH
22Brix, 3.5pH 3.46pH 3.45pH pH 3.55, TA54 3.3, TA85
Crop Sale none none none none none none
Weather Summary late hotspike  rain through May, ~ wet winter, dry exceptional dry winter, warm  warm winter, cool spring
cool summer summer spring
Spray Program 4 sprays: 7 sprays: 5 Sprays: 4 sprays: 3 Sprays: Ralley, 5 sprays: Kaligreen,
Thiolux, Kaligreen, Champ/Vintre, Ralley/Thiolux, Stylet, Stylet Ralley, Vintre, Microthiol,
Thiolux, Stylet, Thiolux, Thiolux,  Kaligreen/Vintre, Ralley, Pristine, Pristine
Thiolux Thiolux, Thiolux, Thiolux, Thiolux, Thiolux
Thiolux, Vintre  Thiolux/Manganese
Irrigation in Jan & Feb in Jan & June
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2016 onwards: managing multiple varietals: In late 2014, we decided to plant a second
vineyard in the upper field with vines that complement Cabernet Sauvignon for Bordeau blends:
Cabernet Franc, Petit Verdot, and Merlot. We planted in spring 2015. The following five-year
period is mostly about further improving the vineyard practices and getting a handle on keeping

more valuable records.
o ) Hours spent in the Vineyard by Month
e In 2016 we updated the irrigation for

the new and weaker plants, and we 150 :Eggg‘lgg
con_tlnued training new arms off the m Fruit Thinning
main trunks on Eutypa infested vines.
The retraining succeeded beyond 100
expectations. The crop yield

Trunk Disease & Shoot Thinning
® Replanting
= Pruning

B |ateral Removal & Cane Positioning

. 75 )
rebounded after four years of decline B Vineyard Floor Management
from a low of 1000 Ibs in 2015 to 0
over 2400 Ibs in 2016. We decided
against dropping the second-year 2
fruit in the Upper vineyard as the - e e
. e < = @ > . . = .
vines grew faster than expected. We & s F e 3 % 3 & & 2
. s = - z2 5§ & § &
also started to record time spent on g ° 5 &
. &
each task in a spreadsheet. The
graphic on the right shows the first result for 2016
Cabernet Sauvignon Merlot Cabernet Franc & Petit Verdot
Long Rows Merlot Uber Cabernet Franc
3000 * 3000 3000 3000 3000 3000
o 2750 * + 2750 o 2700 2700 o 2700 2700
E ;Z:g i & + Z:Zg E 2400 2400 E 2400 2400
£ 2000 + + 2000 £ 2100 2100 £ 2100 2100
@ 1750 s + 1750 i 1800 1800 & 1800 1800
5 1500 & $ ® 1500 8 1500 1500 8 1500 1500
Dase + é ° 1250 1200 1200 1200 1200
& 1000 $ 1000 2 900 900 2 900 900
5 750 ] 750 = B
2 s $ S0 g s 600 g 600
55 380 300 X TR 300 ¢
S e 0 Ly L o LRI A R
1999 2001 2003 2005 2007 2009 ZDH ZUlJ U|5 20|7 2019 1999 QDﬂl 2003 200 2007 2009 2011 013 2015 20‘7 2019 1999 2001 QUUJ 2005 2007 2009 QUH 2013 Zulﬁ 2017 2019
Vintage Vintage Vintage
Short Rows Merlot 2 Petit Verdot
3000 3000 3000 3000 3000 3000
o 2750 4180 o 2700 2700 o 2700 2700
E 2600, 2500 E 2400 2400 g 2400 2400
< 2 i £ 2100 2100 £ 2100 2100
& 1750 1750 i 1800 1800 & 1800 1800
£ 1500 1500 2 1500 1500 £ 1500 1500
(? 1250 + + 4 ‘ 1250 (? 1200 1200 L? 1200 1200
g“""’ * ‘ $ :++ 1000 g 900 900 g 900 900
E ;:Z + ‘* § L ;:3 E 600 5 600 E 600 600
250 & 250 300 $8 300 300 " 300
O ARRRRRRRD P10 (o (R I . A AR
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 ‘999 UU‘ 2003 2905 UU7 ZUU? 2011 ZUH ZD‘ 2017 2019 ‘955 2001 UUJ ZDU5 2007 2009 ZUH 013 2015 2017 2019
Vintage Vintage Vintage

e In 2017-18 we focussed on retraining the new arms in the Eutypa-infested plants in the

lower field, and we brought the upper field on stream. The graphic above shows how the

Cabernet Sauvignon yields in the lower field continued to rebound from the 2015 lows
and how the blocks in the upper field (Merlot, Cabernet Franc, and Petit Verdot) started
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to produce. In 2017,

- Lower Field
we began tracking 2015 2016
activities for the six
different vineyard 40 yds mushroom
b| k W | d compost, 4800Ibs Lime,

ocks. Yve realize 6501bs Potassiums, e
that we hit a brick 300Ibs Phosphate Bone

wall in data
management with
Excel and Word.
So, 2016 was the
last year for

Sodium Borate

101-14 bare-roots

Meal 13lbs ZincS, 5lbs

77 Cab Sauv, 25 337 on 15 Cab Sauv 337 on
110R green, 52 337 on

110R in pots form
2015

comparison.
electric, 2 pass, Vitiseal by hand, 2 passses
protect Vitiseal protect

3 passes 2 passes

gophers & squirells gophers

7-Mar 14-Mar

yes yes

4-May 16-May
all laterals all laterals

removed 15% arms

15-May
removed leaves to 2nd
bud
yes, mostly mildew
removal
4-Aug

row nets
Brix, ICV & Anthos
26-Sep
Crew of 16 Fenyvesi,
Martin, Rossi Sr., Rossi
Jr., Crosby, Grant,
Chilcoat, St.Pierre, Ogle,
Vonderheyden, Guldi
0.49 tons, 25 Brix, pH
3.3, TA8.5
none
warm winter, cool
spring
5 sprays: Kaligreen,
Ralley, Vintre,
Microthiol, Pristine
in Jan & June

removed 10% of
arms
25-May
removed leaves to 1st
or 2nd bud
5% on early veraison
& mildew
27-Jul

row nets
Brix, ICV & Anthos

8-Oct
Urew or 1o KOsS!,

Rossi Jr, Ogle,
Martin, Hunyor,
Parson, Papp,

Robins, Guldimann
ITRT
1.28 tons, 24 Brix, pH

3.3, TA7.75
none
cooler year with heat
spikes
4 sprays: Pristine,
Ralley, Vintre &
Pristine
new plants: weekly

TASK

Fertilizing

(Re)planting

Pruning
Tilling
Wild Life Issues
Bud Break (start Date)
Shoot Thinning
Flowering (start Date)
Positioning, Lateral
Removeal

Eutypa Control
Fruit Set(start Date)
Leaf Thinning

Bunch thinning

Veraison (mid Date)
Grape Thinning
Bird Defense
Maturity Assessment
Harvest (Date)

Harvest Crew

Crop
Crop Sale
Weather Summary
Spray Program

Irrigation

Upper Field

2015 2016
40cyds mushroom
compost, 280lbs
Phosphate,360lbs
PotassiumS, 575lbs
CalciumS, 7Ibs ZincS,
3lbs Manganese,
3lbsFesS, 7Ibs SBorate
49 Ueber Merlot 3 on
110R, 125 Merlot 15 on
101-14 br, 52 Pverdot 2 3 Merlot 15 on 101-

on 110R br, 26 14
CabFranc 214 On 101-
14 br

none

back to trunk except
Ueber Merlot
weeding by hand
gophers & squirells
13-Mar
none
16-May

none

gophers

none

none

27-May
removed leaves to
1st or 2nd bud

on weak plants

27-Jul to 7-Aug
30% on young plant
side nets
Brix, ICV & Anthos
15-Sep

Crew of 4: Anita
Page, Nick
Vonderheyden,
Guldimanns

0.2 tons, 25 Brix, pH
3.5, TA6
none
cooler year with heat
spikes
4 sprays: Pristine,
Ralley, Vintre &
Pristine

weekly all plants ~ weak plants: weekly

In 2018 — 21 we focused on improving the spray programs and changed the netting from

annually installed full covers to permanent side-nettings. We expanded the database

and backfilled it with historical data.

The following screenshots compare the weather conditions, the vineyard activities, the berry
maturation, and the harvest yields for the 11 vintages since 2009:
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Weather conditions:
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2016 Yory Good. Averags rainfall Wanm winter followsd by cosler summar
TS 310 af o ' 5 lower G0 § 280 cgree e 1l
AT night mpersiures. very low cay-night dffercnces
215, Goed. Syerege il Perte e v vt ol by e ry
summer led lo & heal spikes wih 9 palnts above averags. Hil 5
4 e humidity anct figh day-niaht lemp sifésences E
2014 Gaod. Very dry winter | very lou rainiall. Avécage iemparatires
S (hrougheut wih only 4 realspies, High dag-nght ler diflerunces z
2013 EXCElIENT AUSrg2 ranTal. LoNer 1han Sverage Temperstures, xcant
Inials stng.onf 3 heasplkes it GOD al 200 beow verage. gy
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212 o coui et cate olow sversge ol
2011
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oL pp—————————
3
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2020
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from Eutypa infection and upper field is comming o stream
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o7 Very Poor Wery high picking Iosses due fo mildew, poor spray
program
2018
5 Good
il Very Poor: Lawest oo in years (large Cutype losses), some
picking losses,
2014
Par.
2013 .
s Good
2012
s Cood
2014
Poor:
2010 )
5 Good
2009 o
Excelent Large crop, limited picking losses, no detall data

05

12 18 24 30

100

Avirage Summar Day Tam
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a2 o
_;%]

4 2 9
Soil Amendr

Ripped every row i lower ficid, Tiler under
vines. No sail amendments e

Mo 500 amendments
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70 80 20 100

Day Night Temp Difference Dayimo Humidty
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2 a8 & 4 2 @ 2 a L
I 'W
2 s 5 4 2 0 37 & 15 0 s W
iments Fungicides
xlnmmnl applation of Lime S 7

bound Pristne, Pristine Mellle
it Luna & Rafey) First 2 spray with
Ecliar Nirtrast

8 applications of fungicides, the first tve
cambined with faliar nutrients. No sulfur.

& applications af fungicicles, the first to
with foliar nutrients.  applications af
Kicrathoil (sulfur)

1 Compost (10 3dd nutrients)
i

www.chateauhetsakais.com

page 14

snapshot: May 9, 2021



Chateau Hetsakais: VINEYARD Section

Berry Maturation:

High Rating far Harvest before da

Gomme

2020

2019

2018

2017

2018

2015

2014

2013

high Petential Antnazynins, pH

balow 3.5, Brix in 235 range, Bery Weight below

BO0mg
entary
Poor, Low Potentil Arthocyarits, vty tigh pH, Ericin
target rangs, smal beri
Good: oot potental rihocyanins very hioh b, on
target except upper fickd. large ber

Excallent:Excollert Potental Ahoyarins pH fon high Brix
o target excapt upper field, OK Berry weight

Poor: Vey iow Potential Anthacyaning, small, shriveled
berries di to significant miidew. Dropped »50% of Tui

Mixed Large berries, fauw blemishes but very paor
antheoyanins

Good: Excellent level of polential Anthacyaning in GSLR but
netin CESR, Very low net valume

Good: First year of bery testing before harvest Deel\ent
Potential Amhocyanins. pH fao hign, Brix a it h

Excellent: Exceptionally high Potential Anthecyanins {infa

BE8  from fermeniation): good pH, Brix too high

2012
Sau Good guad pH, B on arget
2011
Poor: Frui i not fully develop dus fo weathar Poor volum
e
2010
Poor Frull did not develop fully due 1o weather Poor Six
2008
wEm  Excellent Excslient volume and on farget Brix & £

Ha

2020
4+

rvest:

Berry Weight {mg)

Budbreak

ey

Fiomering

w® o

Ty in Year

Net Yield (Ibs)

woon 00 1o00 teoo

Very Good. particularly in looks (minimal e
amaunt dropped in vineyard) but pH way too
nigh.

Gaod: Clean berries, fimited bird damage,

0000 o 4000

|
! —
—_—
.
2018 oad anthacyaning, some dehydration, low —— W A138,
A S0 S
—
2018 Excellent: Fair amount of sorting oul great a7 —
S Arihos. ok acily -—
2017 Very Poor: MHHEW large sorting losses, low | 757 E—— 1881
W Athocyanins in G | —
2016 Good: Clean grapes, posr anthocyanins. o ; ——
& high Brix, Fair amount o shrvel ——— .
2015 Very Paor: Despte stiong anthos, miserable | gog = a80
W arves! cue Lo mikdew and shrivelling
—_—
e | Excellent: Very high Anthacyenins 75 2,380
ZD“_ Excellent: Has! colar ever o 021
BAE g o 1,874
3
2°"-Very Poor: Weak snthocyaning o g
2“"‘ Good: Smaler crop due to Eutypa, low brix o
2009 Excellent: Big crop, very litte sorting lossss,

acidity
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Managing a vineyard of our size is much more based on qualitative observations than

quantitative measurements. You monitor whether a plant looks and feels OK rather than

measure data and optimize results. We recorded our actions in word documents and tables

ical
o omomom v w0t e
‘esaR e ez e
Phenolics Sugar Acidity
Pot. Antos {ppm} i Brix in Tank pH in Field pHin Tank
oo <4 raen 220 ® 5 3 w05 2 AT 81929029 348556370 290362 250 385878 38
n— o )| :
22 ——— 2 — - —
== = == =
25 [ — = s 7 I
—_ —_ e
1 = —— =
N . s 30 B . 2 -
e S e o]
= — — ] .
1550 E— 21 E— ol—— 331 I — 37—
- . e . ——
TAL‘WE LVE ' — 'l,ia 6] m—
2061 24 28 328 370
! — - — — —— I
2060 25 24 353 363
! ’ =
] @ 25 .00 345
o 2 23 200 .48
— =
. i 5 oo 540
= —
0 o % a0 360
— —
0 ¢ 24 a00 350
1000 400 180 # 1% 20 2 3 M 25 28 I 310322334 346 358 370 330 342264 3.60 3,78 3.80

through 2016 and experienced increasing challenges in making practical use of the records. So,
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in 2018 we started to track our activities in the database. It will take some years to see the

benefits of this effort

Following are screenshots of the “REVIEW: Vineyard Actions” — Layout. The first lists all the
individual activities of 2018, the substances added, and the manhours spent on each (note the
list is longer than the screenshot reveals). The second provides an overview of the “substances
added,” the Sprays and Soil Amendments. The third shows the cumulation of manhours by

vineyard block and type of activity, and the last screenshot summarizes the weather conditions.

driven by
linked to

" Acton ei Aceage Curain #vines Substance Added o AR PSR CF
‘»’ o mal 104 118 34 16 68 3B
Dec6.2017 630 SolAmendment ~© o o e e o 08 558 588 Ovstershell Lime++++ 1121 31 0 0 1 0 6 B
Dec29.2017 250 Prunina . 015 72 122 301 0 0 4 0 3 6
Dec30.2017 200 Prunina o o006 204 a9 301 0 0 4 2 5 6
Jan1.2018 100 Prunina . 006 306 51 301 1 0 4 2 6 6
Jan1.2018 100 Pruning . 003 1% 26 30101 1 4 2 76
Jan2.2018 200 o o o o 031 tam 26 301 2 1 5 3 2 7
Jan2.2018 550 Prunina . 015 1224 102 37 2 1 5 3 2 126
an3.2018 100 Prunina . 015 1224 102 308 2 1 5 3 2 1 s
Jan4.2018 400 Prunina . 015 1224 102 312 2 15 3 2 1 6
an6.2018 600 Prunina . 015 1224 102 301 2 1 5 3 2 2 6
an7.2018 070 Soil Amendment . 003 1% 2 Mushroom Composte+++ 16,133 3018 2 2 5 3 3 23 6
Jan7.2018 070 Soil Amendment . 006 306 51 Mushroom Compostr+++ 16,133 301803 2 5 3 3 023 7
Jan9.2018 400 o o o o 031 tam 2 3018 3 3 7 4 1 2 7
Jan11.2018 100 Soil Amendment o 006 204 49 Mushroom Composte+++ 16133 318 03 3 7 5 7 23 8
Jan11.2018 350 Soil Amendment . 015 732 2 Mushroom Compost#+++ 16,133 318 3 3 10 5 7 23 12
Jan12.2018 0,30 Mowina . 034 28% 238 301 3 3 1005 7 2 12
Jan12.2018  0.20 Mowina . 015 1224 102 318 03 3 10 5 7 23 12
Jan18.2018 200 o o o o 031 a2 3018 4 3 1 5 9 23 12
Jan27.2018 1,50 Riopina & Tilina . 015 72 122 3018 4 3 135 12 12
Jan27.2018 050 Ripbina & Tilina . 006 306 51 3018 4 3 1@ 5 M o2 12
Jan27.2018  0.30 Riopina & Tilina . 003 1% 26 3018 4 3 18 5 12 2 12
Jan27.2018  0.75 Riopina & Tilina e 006 204 a9 3018 4 3 1 6 12 2 12
Feb 1.2018 10.00 e o o o 031 tas 2 318 6 4 18 8 2 2 12
Feb5.2018 1200 Prunina . 034 28% 238 518 6 4 18 8 2 3 12
Feb7.2018 450 Prunina o 005 204 4 518 6 4 18 12 2 40 12
Febs.2018 600 Prunina . 015 T2 122 518 6 4 24 12 2 46 12
Febo.2018 400 Prunina . 006 306 51 518 10 4 24 12 2 50 12
Feb10.2018 200 Prunina . 003 1% 26 518 10 6 24 12 2 52 12
Feb10.2018 100 Prunina . 015 1224 102 519 10 6 24 12 2 5 12
Feb11.2018 400 Prunina . 015 1224 102 5023 10 6 24 12 2 5 12
Feb 14.2018 1500 Prunina . 015 1224 102 53 10 6 24 12 2 72 12
Feb24.2018 4200 Prunina . 034 28% 238 57 38 10 6 24 12 2 114 12
Mar4.2018 4,00 Weedina o 006 204 40 57 38 10 6 24 16 2 114 12
Mar5.2018 2,00 Weedina . 015 7R 12 57 3 10 6 26 16 28 114 12
Mar7.2018 4.0 Weedina . 015 732 12 57 3 10 6 30 16 32 14 12
Mar7.2018 1.0 Weedina . 006 306 51 57 3% 1 6 30 16 3B 14 12
Mar7.2018 1.0 Weedina . 003 1% 26 573 1 7 30 16 34 14 12
Mar23.2018 100 Weedina . 034 28% 238 5 3% 17 30 16 3% 14 12
Mar23.2018  0.80 Mowina . . 049 4080 340 5 38 1 7 30 16 3% 114 12
Aor1.2018 045 Mowina . . 049 4080 340 5 38 1 7 30 16 7 14 12
Aor3.2018 500 SoilAmendment @ 034 28% 238 Mushroom Compost++++ 16,850 6 3 1 7 30 16 37 4 17
Aor3.2018 1,00 Soil Amendment . 015 1224 102 Mushroom Compost#+++ 9490 6 39 1 7 30 16 37 114 18
Aor3.2018 1,00 Weedna . 015 72 2 6 39 1 7 31 16 3 114 18
Aor4.2018 2,00 Weedina . 006 306 51 6 39 13 7 31 16 40 114 18
Aor5.2018 2,00 Weedina . 006 306 51 64 30 15 7 31 16 42 114 18
Abr5.2018 150 PesicideSpray @ e @ e e e 080 5568 588 +Champ+es 1,126 16.164 6 40 16 7 3 16 42 14 18 2 ¥
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REVIEW: Vineyard Actions i ae e oy o

Sprays  Son Adatons rous oy sk | Wes

dments . Added Oystersell Lime (to increase pH) and Mushroom Compost (to add nutrients) niformiy to all blocks

Commentary "
Sprays. Soil Soll Sprays
Cabern {mg per curiain oo Amendments Cabernet Franc {mgp Amendments oy [mg per curiain foof]  Amendments
auvignoin Fungicide Surfac- Foliar N [Ibs per acre] & Petit Verdot Fungicide Surfac- Foliar N [1bs per acre] Fungicide Surfac- FollarN [Ibs per acre]
# w2 tant #o#2 tant #ow
LFLR Petit Verdot Mez
1266117 Ovstershell Lime++++ 1121~ 1118 Ovstershell Limes+++ - 12617 Ovstershell Lime++++ 1121~
413118 Mushroom Composte+++ 16,850 118 Mushroom Compost-+++ 111718 Mushroom Composte+++ 16.133
4518 +Champs++ 162 11ns +Chamores 162 518 +Chamores 162
4129/18Microthiol Disperss+++LIG- 245 319 1/1/18Microthiol Disoerss++4LIG- 336 470 4129/18Microthiol Disperss+++LIG- 336 470
5/23/18+Microthiol Disperss++4LIG  39.2 294 1/1/18+Microthiol Disperss+++LIG ~ 53.8 403 5/23/18+Microthiol Disoerss+++LIG. 538 403
6/5/18Rallv OWSP++No FoamB 2.8 172 1/1/18Rallv 40WSP++No Foam B 44 235 6/5/18Rallv 40WSP++No Foam B 44 235
61718 +Pristines+Vintier 37 74 nns +Pristines+Vintrer 5.0 101 6178 +Pristines+Vintier 5.0 101
8 +Kalvoreen+++ 270 nns +Kalvareent++ 269 18 +Kalvoreen++s 269
712418 +Microthiol Disoerss++No  29.4 123 11118 +Microthiol Disperss++No 269 134 7124118 +Microthiol Disverss+#No  26.9 134
a2 +Rublaan EC+++ 26 nns ‘Rubioan EC+++ 24 sn2ns +Rubloan EC+++ 24
LFSR Cabernet Franc Me1
126617 Ovstershell Lime++++ 121~ 1118 Ovstershell Lime++++ - 120617 Ovstershell Lime++++ 1121~
413718 Mushroom Comoost++++ 9.490 1118 Mushroom Comosts-+++ 411718 Mushroom Comoosts+++ 16.133
4518 +Chamor++ 162 nns +Chamoves 162 4518 +Chamoves 162
4r29/18Microthiol Disperss+++LIG-  24.5 ate 11118Microthiol Disoerss+++LIG- 336 a0 4129118Microthiol Disoerss+++L1G- 336 a0
523/18+Microthiol Disperss+++LIG  39.2 204 1118 Microthiol Disperss+++LIG 538 403 5/23/18sMicrothiol Disverss+++LIG 538 403
6/5/18Rallv OWSP++No Foam B 2.8 172 11/18Rallv 40WSP++No Foam B 4.4 235 6/5/18Rally OWSP++No Foam B 4.4 235
617/18 +Pristine++Vintre+ 37 74 1118 +Pristine++Vintre+ 5.0 101 6117118 +Pristine++Vintre+ 50 101
18 +Kalvoreen+++  27.0 1ns +Kalvoreens++ 269 77118 +Kalvareens++ 269
7124118 +Microthiol Disberss++No  29.4 123 1118 +Microthiol Disoerss++No 269 134 7124118 +Microthiol Disoerss++No  26.9 134
sn2ns +Rubiaan EC+++ 26 nns +Rubloan EC+++ 24 s2ns +Rubloan EC+++ 2.4

REVIEW: Vineyard Actions e xt

rays & Soil Additions [ERISTIVEUNSVIRN  \annours by Block BACKGROUND

Manhours  First year with detailed recordings of manhours spent
Commentary v

Manhours by Task

®Pruning  © Floor Management  + Pest Management
85 - e -t
A L.
° A A MMM MM A ¢
° a H
D
oo oo 'S a -
e o A A +
L Y e B - e e L I B i
il P 8 ° + * ¢ + b b4 L
Cumulative Manhours by Vineyard Block" Cumulative Manhours by Task Type"
600 600
500 500
¢ ¢
3 3
2 2 200
€ €
G ]
= =

200

www.chateauhetsakais.com page 17 snapshot: May 9, 2021




Chateau Hetsakais: VINEYARD Section

REVIEW: Vineyard Actions linked to

‘Sprays & Soll Additions VULl Manhours by Block

CabSauvLR 286t i = :
% 10 1 A

. no s
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s . 24 A 4
: 5 A
¥ 3 =2 + A Ak 2
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a ma 8
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L] A A a hat 2
2 ® e |of o 4 + Q + At + N
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% 10 1 5
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: : ° - o & KA . .
Cab Franc 306 feet
10 1
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i : A
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AllActo
1 Temp Spikes Rainfall Daytime Temp (7-day MA, dF) Growing Degree Days Day - Night Temp (7-day MA, dF Dayhigh - NightLow Day & Night Humidity
12 12 2500 2500 400 400 40.0 400 100 100
1 1 b L L & & a5 a5 7.5 375
b 5 2 20 12 3 5 0 350 350 350
10 10 ot n 2000 2000 2s 25 26 28
. b 10 10 300 300 300 300
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. . s 20 20 20 | 20
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3 4 4 125 | "M 125 125 | 125 20 20
b 3 3 100 JHTY o 10,0 100
3 2 2 500 500 75\f ,“,lj X 75 75 75 20 2
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10 0
o o LN o 25 25 25 25
40 40 o o 00 00 00 00 o o
© Day Peak Temp over S5 F before CSLR veralson 8 sor o mher WAy
@Dty ek Tamp over 5 dlibr CELR vemison uMay ol W ThisYear [ AllYears W GDDthisyear [ GDD All Years WThisYear [ ALLYEARS B This Year W ALL YEARS WDay  ENight
P W Rainfal Difforance Temperature Difference GDD Difference Day-Night Difference High-Low Difference Day Humidity
average over il years with data 5 10 10 18 1% L) 150 ¢ ¢ e 9 “© 4
Excellent: Low rainfall. Slightly lower than N - i 100 6 6 2 =2
average temperatures, except in winter, led 10 " = © 0 .
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day-night temp difference. & s e o 2 2 * & » 2
4 4
50 0 E )
] o 0 0 10 10
Winter Summer 2 2 -100 -100 -10 -10
Rainfall 12" | #Heat Spikes 1 I 2 2
o g o E K -150 150 42 12 o 0
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? DayTemp  1dF  2dF 2 2 200 200 4 14
10 10 10 10
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Site Preparation

Site preparation consists of 5 steps:
o Topography & layout: choosing the site and orienting the vineyard rows for optimal sun
and wind exposure.

e Ripping & Terracing: loosening up the soils, removing old stumps, and terracing the
surface if necessary.

¢ Soil Analysis & Amendments: sampling and analyzing the soil to determine what
fertilizers to add for a healthy vineyard.

o Choice of Trellis System: choosing a trellis system that defines the spacing of the
vines and the relationship between the rooting area and the crop density.
¢ lIrrigation System: laying out the irrigation pipes, valves, and drip lines.

The following paragraphs expand on these five steps and explain the differences between the
Lower and the Upper Fields’ choices.

Topography & Layout

The following picture shows the two vineyard layouts projected onto a Google map.

Upper Field

'ower Field

The Lower Field vineyard was planted in 1997 in 14 rows running southwest to north-east,

adapting to the land’s contours. The direction of the rows was dictated primarily by the
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topography. The 333 plants are spaced 6 feet with rows 10.5 feet apart. The total area covered

is 333*6*10.5 = 20,979 sqft or 0.48 acres.

We planted the Upper Field in the spring of 2015 with 16 rows running approximately north-
south. The topography allowed a north-south direction of the rows with minimal terracing. The
256 plants are spaced 6’ with rows 9 feet apart. The total area covered is 256*6*9 = 13,824 sqft

or 0.317 acres.

The following picture shows the two vineyards in topographical maps indicating elevations

Upper Field Lowie: Fleld \\\\ ‘‘‘‘‘‘ =
< ? \\,\\\\\ ’
XSRS T |
3 i '3 N

S N SEEEREN

N ~a npg&.i

; O\ g H N H 1!
|

iRy rLH [ * i H’ . 5
E,Eaggg’uaﬁgﬁdm |

: f—,p‘ﬁ VAR REA RS
A
qﬂﬁ) gw--tu% AR AR
SR
THHRE éﬁ BEHL T
RIS .

Ripping & Terracing

Ripping is necessary to loosen up the soil 2 feet deep, remove dead tree stumps and other

debris and destroy the networks of old gopher tunnels. Terracing is advisable to facilitate easy

access with tractors for spraying and mowing between the rows.

www.chateauhetsakais.com page 20 snapshot: May 9, 2021




Chateau Hetsakais: VINEYARD Section

The Lower Field was ripped and cleaned by Ron Mosley in 1997. We terraced outside the
southwest endposts later to allow easier turning after introducing tractors for field maintenance
in 2000.

We had the Upper Field ripped 2 feet with a big bulldozer by a contractor (Peter Mesa 408-438-

1016). We then terraced it with a box-scaper attached to our tractor to accommodate the slope,

particularly on the east side.

Soil Analysis & Amendments

A good starting point for soil composition in California is the online soil map by UCDauvis:

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

The first step in site preparation is to take soil samples and send them to a laboratory for
analysis, highlighting deficiencies in nutrients. We analyze the soil before ripping and terracing,

but we add the amendments after.

For the Upper Field, we followed the excellent instructions for taking soil samples at

http://www.growyoursoil.org and then submitted samples of topsoil and subsoil to A&L Westen

Laboratories (http://www.al-labs-west.com/services.php?section=Soil%20Analysis ). We took

two samples — one a mixture of 12 topsoil locations spread around the site, the other a subsoil
sample at 2.5 feet in the middle of the site. We then had the soil analysis reviewed by
GrowYourSoil and by our vineyard consultant, Ron Mosley. Their recommendations were

consistent and are summarized in the table.
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SOIL Amendment CH Vineyard Upper Field
A&L Reading Grow Your Soil Recommendation Ron Mosley recommendation Decision
SubSoil TopSoil ideal per 100sqft Ibs/per  Ibs/acre Ibs/acre at 6x9 vine  Ibs/vine for 256 Sprice  bags Total
vineat  at43k spacing at 6x9 plants, 0.32 per 50lbs Cost
6x9 saft/ac acres bag
Organic Matter % 2.1 4.4 4-6
add 9lbs of alfaalfa add 40 yards of 40 yards
Nitrogen NO3-N ppm 5 8 meal to add nitrogen 4.9 4179.6 mushroom compost mushroom 525
(aam is 3-1-2) for area compost
Phosphorus Weak Bt ppm 2 19 add 2lbs of rock 928.8 Phosphate Bone 280 Ibs
phosphate or bone 1.1 Meal: add 871 1.1 b | 42/40lbs 7 288.0
Phosphorus NaHCOZppm 4 7 15-30 meal Ibs/acre one mea
. add 2.5lbs pota.ssmm Potassium KSO4: add 360 I%)s
Potassium K ppm 72 159 170-420  sulfate (potassium & 1.4 1161 1.4 Potassium 30.0 8 240.0
1089 Ibs/acre
sulfate) 0-0-50
Manesium Mg ppm 1592 1267 260-390
Calcium Ca ppm 2254 2080 28003200 2dd 4lbs gypsum 22 18576 OypsumCasO4iadd o, 570 Ibs 8.5 12 1020
(calcium & sulfite) 1742 Ibs/acre Gypsum
Sodium Na ppm 154 32
sufficient sulfate will
Sulfur SO4-S ppm 5 4 30-50 come in through
fertilizers
X X Zinc Sulfate: add 22 7lbs Zinc
ZincZn ppm 0.3 0.8 1.5-10 add 0.50z zinc sulfate .25 o0z 13 lbs/acre 0.44 oz Sulfate 58.00 1 58.00
(35%2)
3lbs
add 0.20z Manganese Sulfate:
Manganese Mn ppm 2 11 15-50 0.1o0z 5 0.18 0z MnSulfate 20.00 1 20.00
manganese sulfate add 9 Ibs/acre
(10%Mn)
. Iron Sulfate: add 9 3lbs
Iron Fe ppm 9 18 20-40 add 0.2oziron sulfate 0.10z 5 Ibs/acre 0.18 0oz FeSulfate 27.00 1 27.00
(30%Fe)
Copper Cu ppm 1.9 3.3 1.5-3
7lbs
B radd 22
Boron B ppm 04 02 115  add 0.50zof borax 0250z 13 °'IZ': /:Cre 0.44 0z BSulfate 8200 1  82.00
(20%B)

We spread all additions evenly across the vineyard acreage during the winter rains after ripping

and terracing the site.

Lower Field

We have no records of the original soil analysis and amendments by Ron Mosley in the Lower
Field in 1997. After we ripped out 70 weak plants in autumn of 2014, we did a soil analysis in
January of 2015 which indicated a very low pH, or high acidity. Following recommendations by

John Beeby, we made the additions suggested during tilling in the cover crop.
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Grow Organic fertiizer recommendations and consuing to improve your soifs fertilty sustainably www growyoursoil.org —
Applicati
Y O U R Recommendation for Till Guidimann, Lower Vineyard (Samples LFSE and LFW averaged) ppinten RurehaseRequimement
S O Il per 100 per
T wit b Tol STotal
Test 2015 Results [ideal Range ons (per 100 square feet) amount 63 20979 coftyard_#yards  Syard
Add 3 cubic feet of cured compost per 100 square feet. Ideally, this woud be your own fam-
produced cured compost, but purchase cured compost as needed which ideally would be
Organic Matter (%) 3 46 | vegetable based, but could be animal manure based if necessary. Be sure to grow 50-80% of 3 ot 189 629 Mushroom Compost 27 2331 13 30303
yourarea in carbon and compost producing crops like maize and small grains, in orderto
produce enough compost from your fam to maintainand improve the soi's organic matter level
CEC (meq/100g) %25 Ibsibag _#bags _ $/bag
- . Agricutural Lime
Add 23 Ibs of agricuitural 100 feet
pH 5 6070 s of sgricultural lime per 100 square feet to'increase yoursoil pH and to improve 23 Ibs 145 4,825 CaCO3 (not dolomitic 50 %50 8 772.03
your calcium and magnesium balance o
Buffer pH 64
Calcium % Sat 3295 5515
Magnesiim % Sat 40 95 10-15
Potassium % Sat 135 25
Sodium % Sat 125 <5%
Hydrogen % Sat 235
Calcium (ppm) 1725 34193945
(ppm) 73085 319479
SSinssin oo p— 205515 | Add 3 165 of potassium sulfate per 100 square feet o icrease your soifs polassium and T e i g9 Potassum Suitate = R -
sulfate levels (vara) 0-0-50
Sodium (ppm) 745
Hydrogen (meq/100g) 62
Efinated Niiogen Trecommend that yo U recydle as much of your organic residues through composting and/or
895 muching, and periodically grow legumes and harvest them at 50% flower to maintain your
Release (bs/acre)
nitrogen level
11 LFW and 41 LFA AREA ONLY (90
Add 5 pounds of by I per 100 feet
Phosphorus (ppm) | LFSE (Weak | 2540 FORTHE [FWAREAONLY| pounds of bone meal per:100 squars feet {0 add 5 Ibs 3.5 284 plants) Phosphate 40 709 42 29768
phosphorus to your soil
Bray) Bone Meal (Borax)
Sulfate (ppm) (5 2535
) Zinc Sufate (Maximo
Add 1 f Ifate per 100 feet
- . i ounce of zinc sulfate per 100 square feet to add zinc (and a minor amount of sulfate) Soess: s B6a e o
to your soil
17.5%
Wanganese (ppm) 5 530
ron (ppm) 295 1625
Copper (ppm) 5 1225
- Solubor (Borax)
Add 0.5 f 2 15% boron ferti has b 100 feet
Soronopm} iis -, ounce of a 15% boron fertiizer (such as borax) per 100 square feet to add boronto | | ¢\ oo T i
your soil
205%
EC(SaNs)) - o
Texture

Testing Laboratory: ASL Westem (DTPA)
Notes: The recommended fertilizers and application rates above shoud be applied once and will be sufficient for one year, after which we recommend that you retest your soil. When you apply the fertilizers, you will want to broadcast each fertilizer, one at a
time, evenly over each bed. Because one of your recommended fertilizers (agricuttural lime) adjusts your soil pH, you should add that fertilizer by itself first, mix it into the top 2 to 4 inches of soil, and then wait one month before adding the rest of the
recommended fertilizers and compost. To make it easier to broadcast evenly, first add a light colored fettilizer against the darker soil. Then, add a darker fertilizer, followed by a lighter one, etc. To help evenly apply very small amounts of fettilizer (ess than 2
ounces), it can be helpful to thoroughly blend the proper amount of a single fertiizer with a few handfuls of drier, finely textured soil, and then broadcast this larger volume mixture over the area. After you have added all of the fertilizers and compost, you can
mix them into the top 2 to 4 inches of soil (typically with a garden fork, using a sifting motion) and the soil is ready to be planted. If you have any questions on this recommendation, have trouble locating any of the fertilizers recommended, or seek guidance to
achieve greater sustainability and minimize your needs for fertilizers, please contact John Beeby of Grow Your Soil: jsbeeby@gmail.com

We purchased the fertilizers from Sierra Pacific Turf Supply (www.sierrapacificturf.com) in San

Jose and the compost from B&D Mushrooms in San Martin (through Gordon Hodges Trucking
1-408-888-9291).

There is a problem with soil composition: it is challenging to change. Adding chemicals and
nutrients is often nothing but a temporary fix for the current season. That is why “terroir” is so
important. The best way to improve the soil is to build a healthy environment for organisms that
generate some of the plants’ nutrients. Compost from multiple sources is way more effective

long term than industrial chemicals.

Trellis Systems
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Vines have a complex system of roots below ground and a
highly crafted architecture of trunks, arms, cordons, and shoots
above ground. The picture on the side provides an excellent
view of a carefully excavated mature vine. From

http://disciplegideon.files.wordpress.com/2012/07/grapvine-
roots.jpg

Above ground, the trellises hold up the vines and expose the grape bunches and leaves evenly
to sunshine and air movement. We use the following vocabulary (adapted from Fundamentals of
Grapevine Pruning by Ed Kwiek, Feb/March 2014 Winemaker Magazine) for describing different

parts of the vine:

e Trunk: a permanent, vertical stem of the vine (above ground)

e Arm: permanent horizontal extensions of the trunk connecting the trunk to the cordons
e Cordon: wood that is two or more years old, trained along a wire

e Cane: a mature shoot after leaf fall

e Spur: a cane that has been pruned back to 1, 2, or 3 buds (a compound bud)

¢ Node: location of a compound bud

e Bud: an undeveloped embryonic shoot

e Shoot: new green growth with leaves, tendrils, and flower clusters developing from a bud
of a cane or spur. Each shoot produces 2-3 clusters of grapes.

e Lateral: a branch of a shoot

e Sucker: a shoot growing from old wood on the trunk, arms, or cordons (rather than from
shoots or canes)

e Tendril: a twisting, threadlike part of the shoot that wraps around wires and other shoots
to provide support

There are many different types of trellis systems.

For the Lower Field, Ron Mosley chose a quadrilateral trellis system. The picture below

illustrates what this means. The trunk of the vine splits into two arms, each of which splits again
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into two cordons. Endposts delineate the end of the rows and trellises after every third plant
support the guide wires. This is a complex system with the advantage of widely spaced rows for
tractors without giving up too much crop density. It only works in soils where a single root
system can support a large plant. The disadvantage of quadrilateral trellises is labor-intensive

pruning, canopy management, and netting because you can only access the fruit zone from one

side of the cane curtain.

Lower Vineyard
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| e (only one of Canopy 3' e
three sets sown) L
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3
5 3
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2
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2 At lord Support
7] AL 0!!
Support Wire
Cordon 3
= Vine %
Quadrilateral Trellis System Plant Crosssection
Plant Perspective il
Rootstock Rootstock
Vineyard Layout N AN /
Row Layout: 6 by 10.5' ¥ Y T = ’ /
& e =123 e~ == 4 /Ox 4
B \\*, =¥ — ¢ /
. . . o ¥ R 2= P, ) b /
e " y 5~ / /A
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Trellis < s e T
Endpost > | N S B -
<§I g v H H I H H H I H Dripine { PN v = Al =y = 2 A | e of
— De— Pl
e | o 4 iy 1 s = /
63 sqft/plant e — — S i
e i e e
‘“‘ = = e == 2 e et = = A B R M = =
o = — N == A
N e 7
= — /
\ | ’
¥ e e sl

For the Upper Field, we chose a bilateral trellis system. It allows easy access to the canopy
and fruit zone from both sides of the vine. This simplifies pruning and canopy management, but

bilateral systems have lower crop density for a given row spacing.
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Upper Vineyard
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Lower Field Irrigation: The irrigation system has two manually switched drip lines for the

vineyard, one for the northern half, the other for the southern half. Besides, there is an

electrically switched line for the roses at the east endposts, and there are two switched lines for

irrigating the border plantings south and west. In 2015 we extended the irrigation system for the

roses into the vineyard rows with drip tubing. Now we can irrigate the newly planted vines more

frequently than the mature vines.
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Upper Field Irrigation: Each row has two driplines: one is for surface drippers, the other for 3
feet soaker hoses buried under each plant. The root soakers can be regulated individually. The
rows are divided into areas for different grape varieties (Merlot, Cabernet Sauvignon, Cabernet
Franc, and Petit Verdot), and each of these areas has a remote-controlled valve. At each
endpost, there is drip irrigation for roses; this circuit is also on a remote-controlled valve.
Furthermore, there is a live line and a switched line going to the east and west borders for

irrigation. The following chart shows the layout and the component assemblies for the vine and

rose irrigation lines.

Direct
27" Lotkend
ar
Vine
irrigation 1 cougler
Ok Tree o assembly
4 ”.. r 1" coupler
7, i W FPT-slip
d lex pipe .
) adaptors i ° 1" flow meter
= MPT-MPT
1" coupler
" ,--I FPT-slip
coupler. coupler
1" filter &  1"electric Slip Tee
sure  valve FPT- 1"-1"-1'
reducer FPT
MPT-MPT
Rose
irrigation
assembly
- -
coupler  coul pler
s% R slip-MPT 4
Border 1"filter &  1"electric slipTee
e pressure  valve FPT- 1"11
MPT-MPT
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Interesting website on irrigation supplies: http://www.urbanfarmerstore.com/wp-
content/uploads/2012/12/DripHandbk.pdf

Previous page: Overview

Top of page: Go

Next page: Planting & Replanting
Last updated: April 15, 2021
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Planting & Replanting

New vines are best planted in early spring, and for the first three years after that, they are
managed not for fruit production but for growing their root systems and strengthening their
trunks, arms, and cordons. Grapes can be harvested starting the end of the third season, but
their quality is not optimal until the end of the 6" or 7" season. Because we lose vines due to

diseases and destruction by animals, we need to add some new plantings every 4-5 years.

This page describes:
o How we select rootstocks and vines and what we planted and replanted first in the
Lower Field, then in the Upper Field

¢ How we planted the vines and how we take care of them during the first three years.

Selecting Rootstocks & Vines

Ever since the phylloxera epidemic over a century ago, standard practice is to graft a grapevine
selected for its fruit on a rootstock chosen for its resistance to pests and adaptability to soil
conditions. Thus we need to choose combinations of a rootstock with a vine suitable to our
climate, soil condition, and grape variety.
e A good article on how to select rootstocks can be found here
http://iv.ucdavis.edu/files/24347.pdf. A comprehensive list of available rootstock is at

http://vintagenurseries.com/resources/rootstock-guide.pdf. A good discussion on
rootstocks is at hitp://www.lodiwine.com/AWalkerRootstocks5-8-12.pdf.

e A comprehensive list of grape vines registered in the U.S. can be found here:
http://ngr.ucdavis.edu/varietylist.cfm. UC Davis runs Foundation Plant Services
(http://fpms.ucdavis.edu/), a service that produces, tests, maintains and distributes virus
and disease-tested plant material for propagation by nurseries.

The selection of grape varieties is large, but relatively few are widely used. Furthermore, the

final rootstock/vine selection is often restricted by what is available at the nurseries nearby.

Lower Field: Ron Mosley planted 340 vines in July 1997. He, unfortunately, lost the original
planting documents, so the following is from his memory as of 2013 and a comparison of

anthocyanin concentrations in berries in 2015.
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45 E 337 clones on 4453 roots.

340 Total

&

{ S N N N N N i
P I I N e O R I I I o
N N ) U ) }

110R roots.

ies on Freedom & 4453 roots.
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Original Planting 1997

20 [ rirdcons on

340 Total

@

“Freedom” roots with 337 cabernet clones; the other rows were planted on “4453” roots,

also with 337 cabernet clones.
back to La Questa, a historic vineyard in the South Bay. They trace their history back to

rootstock with “Dr. Emmet Rixford” cabernet clones. The Rixford clones have a lineage
Margaux in Bordeaux and are currently propagated by Mount Eden Vineyards.

Some of the seven long rows in the southwest (34 plants each) were planted on
The seven short rows in the northeast (14-16 plants each) were planted on “110R”

S N N N S N I
o T 111
N N ) ) ) [ e |

Due to gophers, which we failed to eliminate in time, we lost around 50 vines in 2006 & 2007.
The lost spots were replanted in 2009 with 50 CabSauv vines clone 337 on 4453 roots. The

following graphic shows the locations.
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decided to initiate another significant replant in 2015 with cabernet clones 337 on 101-14 roots
plantings failed due to false instructions from Vintage Nurseries, we needed to replant them with

By 2014 more vines were lost due to Eutypa, gophers, and rototiller malfunctions, so we
purchased (dormant bare roots) from Vintage Nurseries. When many of these bare root

new green plants of clone 337 on 110R roots.
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Replanting 2015
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For the 2015 replanting, we modified the irrigation system to irrigate the new vines automatically

every week.

Upper Field: In the spring of 2015, we planted grape varietals that complement Cabernet

Sauvignon in typical Bordeaux blends. With advice from Ron Mosley and given availability at

different nurseries, we settled on the following clone/rootstock combinations:
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Plant Numbe

F I PR KR VI R R

122 Merlot clone 15 on 101-

214 on 101-14 roots from
14 roots from Vintage

Mercier Groupe (dormant

potted),
51 Petit Verdot clone 02 on

110R roots from Vintage
Nurseries (dormant bare

roots)
Nurseries (dormant bare

26 Cabernet Franc clone
roots), and

49 Merlot clone three on 110R roots “Ueber’-vines from Duarte Nurseries (green potted).

The green potted Merlot “Ueber’-vines from Duarte were planted in 5-gallon pots in spring 2014

and replanted in the upper field in April 2015. We received the bare roots in May, boxed in moist

sawdust.

snapshot: May 9, 2021

page 31

www.chateauhetsakais.com




Chateau Hetsakais: VINEYARD Section

Planting and Growing first three years

The original instructions from Vintage Nurseries were: “The bare root vines are warmed up to
bud-swell and planted in a 14” pre-irrigated hole. The graft union is set around 4” above soll
level. Then, a mound of loose soil is built over the vine 1” above the tip of the vine. This mound
protects the vine from drying out until the roots take hold. When green growth is showing, about
two weeks later, the mound is removed, and a shelter tube is put over the vine for the remainder
of the planting season”. Unfortunately, these instructions were wrong; 50% of the vines died!
Vintage Nurseries provided replacements and new instructions: The bare root vines are
acclimated for 2-3 weeks, then soaked for 4-6 hours in water before planting. No mound of dirt

is needed for summer plantings; the plants are protected with a shelter tube from the getgo.

New vines need moist soil during the first summer, so we irrigate twice a week with 1
gallon/plant through the buried soaker hoses. Plants that struggle get another 1 gallon twice a
week with a surface drip.

Data Management

Four tables in our database define and track the planting of vines:

e PlantDefinitions defines which vine-rootstock combination we use
e PlantingActions records which plant is planted or removed at a given location
e FieldLocations records on a map which location holds a particular vine at a given date

e HarvestBlockDefinitiion describes for each vintage how we delineate and describe
harvest blocks.

The layout “ALL: Plant Definitions” shows the field we use to describe a vine. Here are

PlantName Varletal VineClone RootstockClone SourceNursery | +
screens h Ots Of th e ALL: Plant Definitions cs orig1 (Cabernet Sauvignon 337 [Freedom Ron Mosely
Cs Orig2 [Cabernet Sauvignon Rixford [110R [Ron Mosely

. . PlantName  PlantN CS Replant1 [Cabernet Sauvignon 337 NC 14453 ppuarte
layout with the field Ao

al  Varietal CS Replant2 ‘k:abeme( Sauvignon )335 NC \101-14 Mntage Nurseries

|CS Replant3 Cabernet Sauvignon 339 NC [110R |Vintage Nurseries

ne  VineClone e — Me Ueber Merlot B [t110R ppuarte
= RootstockClone Me Merlot [1sFG /181 [101-14 Vintage Nurseries

names and a table

PV |Petit Verdot p2FG [t110R \Vintage Nurseries

SourceNurses
i cF [Cabernet Franc 214 [101-14 Mercier Groupe

listing all the

records.
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The layout “ALL: PlantingActions” shows the fields we use to describe planting and removal

locations. We use this table also to rename the plant and the block. This table has over 700

. . PlantName | BlockiD BlockiDnew Rows# Loca.. DaePlanted DateRemo... alive? +
records, each ALL: Planting Actions csoat T F |
’ - - cs orgt Dlongrows €5tk 7 5 pisissr  miszoos  remosd |
Oid 13 d €S Origl |-flengraws CSLR r 3 61151957 6152009 removed | |
t "_ h PlantMame  PlantName. PlantNameNew: CS Origl [C5337 on Freedom & 4453 Nangrows [esir r 7 BASA9ST 3152015  removed | |
S s origl 1©3337 on Freedom & 4453 fangraws. (5T 7 e 6151387 6152009  removed |
elling when we Bes2 | S oaDnau. o e o — e 7 h— by e DA
Row#  Row#. cs origt 1©5337 on Fresdom & 4453 flengraws. lcstr i 6151897 3152015  remowed | |
o ey Coongl Couat o Fresdom & 4453 SstR i sy siseos ewowd | |
planted a new Cs origl ‘5337 on Freadom & 4453 Gstr T b Bisisey aiszois removss ||
DetePlanied  DatePlanted CS origl c: GSLR 7 [prisi18s7 3152015 removed [
N cs ongt o CStR 7 pa BiisiesT  iszols removed
DateRemoved  QateRemea. CS Onigz oS Rixiord on lossR 6 15 iisiee7 i
vine and if it has csoisz rodon iR 6 o sy e
a7 o €8 g2 28 Rixford on 1104 == 8 1 BI15I1957 aive
csong? €5 Rictord on 1104 [ehatws s8R 8 g2 piisissr B

already been replacéd when we removed it. The second screenshot show onlyé?)art of the
table.

The table FieldLocations shows the vineyard map and what exactly is planted where at given
points in time. We also use this table to track fruit loads (see Winemaking section ). The
following screenshots show the names fields (ALL: FieldLocations} and how we use the table to

visualize the map and plantings on a particular date (REVIEW: FieldLocations)
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ALL: FieldLocations

A pr A B e g R g 0l 9z 4 6 A6 A7 R 48 o0 ol 2ol oy ol gn ap gy ok 29 an il 32 a3 gd
R1P4 R1P2, R1PA R1P4 R1PS R1PA R1PZ R1P&, R1PA R1P4 RIP4 RIP4 R1P4 R1P4 R1P4 R1P4 R1P4 RIPA RIPA R1P3 R1P3 R1P2 R1PA R1PA RIP2 R1PA R1P2 R1P2 R1PA R1PA R1PA RIPA RIPA R1PA
2 R2P# R2P2 R2P3, R2P4 R2PS R2P R2P% R2PR R2PS R2PA R2P4 R2P4 R2Pd, R2P4 R2P4 R2P4, R2P4 R2P4 R2PA, R2PA R2P3 R2P2 R2PA R2PA R2P2, R2PA R2P2, RoP3 R2P2, R2P3 R2PA R2P3 R2P3 R2P3
3 ‘RaP4, R3IP3; R3PA R3PA R3PS R3PS RAPE RIP&. R3PS RIP4 RAP4 R3P4 R3P4 R3PA. R3P4 RaPd RaPh RIP4 R3P4. RIP3 R3P3 R3PA RAP3 RIP3. RIP3 RIP3 R3PZ RIP3 R3P3, RAP3 RAP3 RIP3 RIP3 RIP3
4 RaPh R4PA RAPA RAPA RAPA RAPA R4PZ RAPS, RAPA RAPA RAPA R4PA R4PA RAPA, RAPA RAPL RAPA RAPA R4Ph, RAPA RP3 R4PA R4PA R4PA RAPA R4PA R4P3 RAPA RP3, RAPA R4PA RARA R4P3 RAPH
5 RSP, RSP, RP3. RAP4. RGPS, RGP6. RGP7. RGPS, RGPA. RAP1. RAP1 R5P1 RGP RGPA. RGP1 RAP1 RAP1 RSP1 RGP1 RGP2 R6P2 RP2 RAP2 RSP2. RAP2 RGP2 RGP2 RGP2 RGP2. RGP3 RAP3. RGP R5P3 RGP3.
Vintage ..Vintage. 6 R6P1 REP2 R6P3 REP4. RGPS, R6PG. REPT REPS. RGP R6P1. RGP R6P1 R6P1 REP1.R6P1. R6P1 RGP R6P1 R6P1. R6E2 R6P2 RGP2 REP2 R6P2 REP2. RGP2 R6P2 R6P2 RGP2. R6P3. R6P3 RGR3. R6P3 RER3
i
8
9

Data Type RataType....... .

Date  Date. [e=]

R7P4 R7P2 R7P3 RTPA RIPS RTPA R7PZ R7P& R7PS R7P4 RIPA4 RTP4 R7P4 R7PA R7P4 R7P4 RIPA R7P4 RTP4 RIP2 R7P3 R7P2 R7P3 R7P3 R7P3 RIPA R7P2 R7P3 R7P2 R7P3 R7PA RIP3 R7P3 R7P3
R8P4, R8P2 REP2 R8P REP2 RP2 RAP2 RAP3 REP2 REP3 REP2. REP3 REPA RAPA R8P REP3

Estimated  Estimated RSP2 ReP3 R9P2 R9PA R9P2, RIP2 RIPA RIP2 RSP3 R9PA, RIPA RIPA R9P3 R9P3 RIPR
Capacity Gross Yield 4o R108 R108 R10R, R10B R10B R102 R108 R10B R10B R10B R10B R102 R10B R10B R10B
Pe[":S‘]a"' °'[i':]=k 1 R112 R RUB R11E R112: R118 R118 RUR RUE R112 R112 R118 1B R11B:

12 R128 R12B R12B R128: R128 R128 R12B, R12B R12R R128 R12B R128 R128 R128

R138 R13R, R13B R13B, R138 R138 R138 R13B R13B: R13B R138 R138 R138 R13B

Cabernet Franc  RsiCaphoa. | EsiGrossYi
— R14R, R14R, R14B R14R. R14R, R14B, R14R; R14B R14B. R14R, R142, R14R, R14R RI4R

Cab Sauv LFLR  EstCaploa. | EstGrossYi
Cab Sauv LFSR  EstCaphea.
Merlot 1 (Uber) EstGapkoa.

RIGP. R15P. RIS, RIGP. RIS RIS
R1GP. RIGP. RI6P. R16P. RIGP. RI6P. RGP RIGP.
RITP. RIZP. RI7P RAZP. RIZP. RIZP. R1TP. RITP. RIZP. R17P. RIZP. RIZP.
R18P. R1P. R18P R18P. R1P. R18P. RI8P. R1GP. RIEP Ri8P R18P. RIP. R18P. R18P.
Merlot 2 EstCaploa RI%P. R19P. R19P. R19P RI9P. R19P. R19P. R19P R19P. RISP. R1%P R19P. RIS R1%P RI9P. R19P. RI%P.
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Plantings and replantings are recorded as individual new entries in the PlantingActions table
and, altogether, as an entry in the VinyardActions table under the caption “Plant Management.”
Here is a screenshot of the “INPUT: VineyardActions” — Layout for the recording of the June

2009 replantings of 50 Cabernet Sauvignon vines in the lower vineyard
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Soil & Vineyard Floor Management

On this page, we review the annual tasks (except fertilizing) for maintaining the soil and

vineyard floor:

e Cover Crops are plants, primarily grasses, and legumes, that cover the vineyard floor
¢ Ripping & Tilling is about removing weeds from the vineyard floor and aerating the soil
e Mowing is about keeping the cover crop dense and short to notice rodent activity

o Weeding is about removing vegetation that competes for nutrition and sunlight

Cover Crop

During winter, we grow a cover crop on the vineyard floor, mostly perennial clover. This
prevents erosion during the winter rains and replenishes the soil with nutrients (primarily
nitrogen). The selection of cover crops and the practices to manage them are complicated, and |
don’t yet understand them adequately. The resources section refers to a good book on the
subject: “Cover Cropping in Vineyards.” We introduced cover crops around 2005 when we
decided to stop spraying the vineyard floor with herbicides to control weeds (not a healthy

practice).

Tilling & Ripping

Every two to three years in early
April, we till in the cover crop and
weeds under each row of vines with a
rotary tiller that moves around the
vine trunks and trellis posts
(Weedbadger Model 4000-

SST attached to a John Deere

3720 ). Before 2004, we used pre-

emergents and weedkillers

(Roundup) to prevent the growth of cover-crop under the wines. While this was efficient in labor,
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we realized it was harmful to the vines and vegetation around, so we switched to mechanical

tilling.

In May, we re-till under the vines with a small hand-held tiller, or we use a weed-whacker to
remove the remaining grasses and regrowth (we use a Stihl MM55C tiller or a Dewalt DCST970

weed whacker). Tilling helps to contain the gopher pest as it destroys their tunnels, but it also

eliminates the roots of the perennial clover.

We rip the ground between the vines every 5-10 years to reduce compaction from the tractor, to
aerate the soil, which helps to keep it healthy and to destroy gopher burrows. We can only rip in
late spring when the ground is still moist — in summer, the soil is too hard to get the ripper to a

depth of 2 feet; in winter, the soil is too soft for the heavy tractor.

Mowing

From January
through April, we
mow the cover
crop every 1-2
weeks between
the vine rows to
promote growth

and detect

gopher mounds

(we use a John Deere X749). There are two benefits of regular mowing: a) the cover crop grows

more densely and b) we can quickly identify the new gopher mounds (see Wild Life Control)

Weeding
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We remove weeds under the vines. In the lower field, we do that by mechanical tilling or weed-
whacking, as described above. In the upper field, we weed by hand because of the terracing. A

dense cover of clover helps to
suppress weeds. The picture
shows the upper vineyard
after the rows have been tilled
between the vines and the
weeds have been removed
under the vines (only the

cover crop, clover remains).

Previous page: Planting &
Replanting

Top of page: Go

Next Page: Plant Management
Last updated: April 26, 2021

www.chateauhetsakais.com page 38 snapshot: May 9, 2021




Chateau Hetsakais: VINEYARD Section

Plant Management

On this page, we describe the annual tasks tending the vines and maintaining the structure that

supports them. We cover

e Pruning: cutting back last year’s shoots

e Grafting: adding new cane buds (possibly from a different varietal)

e Trellis Management: maintaining the structure that holds up the vines
e Shoot Management: managing the individual shoots

e Cluster Thinning: thinning out unwanted berry-clusters

We conclude this page with a note about Data Management.

Pruning

Pruning is about cutting back last year’s canes to one or two buds where we expect new shoots

to grow in the current season.

Since 2014 we prune in two steps — before we pruned in one. In the first round, in February, we
cut last year’s canes down to 6-inch stubs. In March, we cut the remaining stubs leaving a 2-bud
spur on nodes around 6 inches apart. In both rounds, after cutting each row, we paint all cuts
with a solution of Topsin M WSB (Thiophanate-Methyl Fungicide, EPA No. 73545-16-70506) by
United Phosphorus to prevent infection with Eutypa. Following the second round, we spray the
entire vineyard with Rally 60W to further protect against Eutypa. In 2015 we started using a new

protectant Vitiseal Safecoat (by Vitisal International LLC, http://www.vitiseal.com/Home.html ),

which proved to be more effective than the Topsin / Rally combination; it claims to not only seal
but also fight Eutypa and other wood diseases and cankers. Rain spreads the Eutypa and
canker spores which infect the cutting wounds. The two steps allow starting pruning early,
beginning of February, while it still rains. Infections don’t invade the wood more than 1 inch per
month; thus, any new disease can be safely cut off in round two in late March. The following

pictures illustrate the before and after step 1 and step 2.
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We learned about the hazards of Eutypa the hard way. In 2008 & 2009, we decided to prune the

vines back more than before, but we did not know about the danger of Eutypa infections when
leaving significant cuts exposed without protection. As a consequence, practically every vine
got infected. It took over six years to detect and cut out the bulk of the infected arms, and we
lost over 60% of the fruit-bearing potential in 2010-2015 until new growth replaced what needed
to be cut out. The following graphic illustrates the extent of the damage done by early 2013; it
shows the percentage of Eutypa infected cordons cut out and replantings due to gopher and

Eutypa damage. We continue to have to cut out infected cordons.
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We use electric pruning shears (Electrocoup F3010 by Infaco) to make cleaner cuts and are

less fatiguing than hand clippers. On completion, we chip all cutoff material into mulch for
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ground cover.

oy

After pruning, we
reattach the arms to the
guidewires. We used a
battery-powered tying
machine (A3M v2.0 by
Infaco) for very loose ties

of young arms in the

past, but the metal wire
turned out to be more harmful than beneficial. Now, we tie the arms with a plastic tie by hand or

with one of the two tie-tools pictured on the right.

Grafting

Grafting is about inserting a dormant bud into a cut on a live vine during late winter / early
spring. The bud is encouraged to connect and grow into a new cane by pruning off the stem of
the live vine just above the inserted bud. The primary purpose of grafting is to switch the clone

or varietal of the vine.
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We have not done any grafting yet, so no further info.

Trellis Management

We deployed two different trellis systems: quadrilateral for the lower vineyard and bilateral for
the upper vineyard. We started with over-the-canopy nets deployed at Veraison and removed
after harvest. Because they are a pain to put on and take off, we replaced them with
permanently installed side-nets in 2016-2019. The trellis also carries irrigation hoses. So,
altogether it's a complex system of poles, wires, hoses, and nets that takes a fair amount of
upkeep. The maintenance is best performed after pruning when the vines are compact without

shoots and the ground is still soft.

Shoot Management

Shoot Management is very labor-intensive and covers a multitude of tasks:

e Shoot Thinning: eliminating excess new shoots

o Cane Positioning: positioning shoots vertically between trellis wires without crossing
each other

o Lateral Removal: removing secondary shoots which crowd the canopy
e Leaf Thinning: removing leaves in the fruit zone

e Hedging: limiting the length of shoots to 3-4 feet.

The goal of shoot management is an even and airy canopy with evenly distributed grape
clusters, each getting approximately the same exposure to the sun. Proper airflow limits mildew

infections, uniform sun exposure helps all fruit to mature at around the same day (harvest day)

Shoot Thinning

Our vines have vigorous growth due to the choice of rootstock, the climate, and soil fertility. The

advantages are that the plants can recover well from diseases and the many shoots provide
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more options for positioning. The disadvantage is that the vines need a lot of spring thinning and

pruning because they produce far too many new shoots every year.

We start to shoot thinning in late April when the most extended new shoots are up to one foot
long. We eliminate all new shoots which are not positioned well or are deemed excessive for the
ultimate density of grape bunches desired. On average, we eliminate around 50% of all shoots.
Our general thinning rules are:
- Every spur, cut to 2 buds earlier, should have only two new shoots. We often see three
or even more shoots.

- We eliminate new shoots emerging between spurs only if they fill a gap or are at a base
of a spur that we may want to replace next year.

It takes less time when thinning is started early, and excess buds can be snapped off quickly.

The longer you wait to thin, the more labor-intensive it becomes.

May is also the perfect time to inspect the vine for Eutypa or “dead-arm disease.” The symptom
to look for is stunted shoot growth with small yellowing leaves. Eutypa is a fungus that attacks
the wood of the vine and ultimately kills the plant. Early detection and removal of the infected
wood are essential if you want to save a plant. For more detail, see this webpage:

http://www.extension.org/pages/31525/eutypa-dieback-or-dead-arm-of-grapes. We had a lot of

Eutypa in 2009-11 after we pruned the vines too aggressively without protecting the open cuts.
After every cut, we now paint the open wound with a solution of VitiSeal which protects the
wound (defensive) and supposedly fights the already established fungi (offensive). The following

pics show a typical progression of cutting out Eutypa
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Cane Positioning

Cane positioning is about putting all canes between the guide wires to point up vertically and not
cross each other. We usually start in mid-May when the shoots have reached an average length
of ~2 feet. Ideally, we position before bloom so that the flowers don’t get disturbed by the abrupt
movements and develop successfully into berries. The purpose of cane positioning is threefold:
o first to create an airy canopy, so infections by powdery mildew are less likely, and
spraying is more effective;

e second to give all bunches approximately equal exposure to sun and shade, so the
grapes develop more evenly; and

¢ third to manage and equalize the length of each cane, again to manage balanced
maturing of the grapes.

We put the canes between the bottom guide wires, which are then held together with C-clips.

As the canes grow, more rounds of positioning are required over the next six weeks to do the

same with the middle and the top guide wires.
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Lateral Removal & Leaf Thinning

We need to contain vegetative growth and channel energy into producing optimal grapes.
Earlier in the year, we contained the canopy by eliminating surplus shoots. Now we need to
contain the growth on the canes we decided to leave standing. Ideally, they will grow and carry
2-3 bunches of grapes and 10-12 leaves to support them. Because of the excessive vigor, many
canes will grow additional “lateral” canes at each leaf joint — and if not removed, each of these
lateral canes would, in turn, grow to carry second-tier bunches and leaves. So we need to pinch
off all laterals at each leaf joint before they get big. Doing so . | T s
opens up the canopy for air circulation (which helps prevent 3
mildew), and it forces the vines to channel their energy to the

primary grape clusters.

While eliminating laterals, we continue with positioning the
canes between the upper two guide wires. We also remove
the first 2-3 leaves on each cane (up to and including the leaf
opposite the lower bunch) to expose the grape bunches to
direct sunlight. It promotes tannin development and prevents

leaves from getting tangled into bunches. The pictures on the

right show a typical “before and after” on a single vine.

We start hedging when 50% of the canes have grown more than 2 feet beyond the top
guidewire. Lateral removal is critical for effective hedging. If laterals had not been removed
before, a topped cane would accelerate the growth of the laterals at each leaf node, and these
laterals would grow secondary grape bunches. The consequence would be a very dense

canopy with grapes of uneven maturity.

We start lateral removal and leaf thinning around mid-May during full bloom. It is very labor-
intensive, taking me about 100 hours for the entire vineyard in two rounds. Hedging is a

continuing effort because shorter canes continue to grow, passing the ones we topped earlier.
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Grape & Cane Thinning

The goal of grape thinning is to optimize the quality of grape bunches that the vines should be
capable of bringing to full maturity. The final quality depends on the current state of the bunches
and the capacity of the vines to mature them fully. Soil nutrition and the weather, year to date,
define the volume and quality of bunches available now; the age of the vines and the arms
establishes the number of grapes the vine can expect to fully mature, assuming average

weather patterns for the remainder of the year.

Our target is to harvest 1.2 tons of grapes for our wine production and sell the remaining crop to
a local winery. We estimate that in a great season with mature, healthy vines throughout, the
vineyard should be able to produce about 2 tons, or 2.7 tons/acre, of high-quality grapes. In an
average year, we are happy with a harvest of 1.2 to 1.6 tons/acre. Eye-balling the current crop
load and comparing that estimate to the target significantly influences how aggressive we are at

dropping bunches at this time.

Our general rules for dropping bunches and canes are:

1. We drop bunches which have reduced or mediocre fruit set (i.e., not well developed or
damaged fruit)

2. We drop all bunches on canes that are now less than 1 foot long (i.e., the cane would
not have the capacity to mature the fruit). We also cut out the weaker of two canes on a
node if either of them is less than a foot long (the idea is to focus the vine’s energy on
growing what is needed next year).

3. We drop all bunches except the best developed on canes which are now between 1 and
2 feet long (i.e., the cane would not be able to mature more than one bunch)

4. We drop all bunches except the two best developed on canes which are now over 2 feet
long, except for extremely strong canes, which are allowed to carry a max of 3 bunches
if those bunches are well separated in space.

5. We cut off pronounced wings on all remaining bunches (berries on wings tend to mature
later rest of bunch)

These rules have room for interpretation. The interpretation depends on how much tonnage we

want to drop.
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The picture illustrates the
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Cluster Thinning

At Veraison, the grape berries turn from green to purple-blue as anthocyanins replace
chlorophyll. This turning of color provides an excellent opportunity to compare the maturity of
the grapes across the vineyard. Ideally, Veraison should happen for all grapes simultaneously,
but it does not — some turn color early, others turn color late. Because we will pick the matured
grapes all at the same time, we end up picking grapes at different levels of maturity. To narrow
the range of final maturity at picking time, it is advisable to drop the first 5-10% of bunches that
have turned color and drop the last 5-10% of bunches a couple of weeks later that are still
green. Doing so should narrow the range of grape maturity left on the vine. This assumes that
the early birds would not slow down their development, and the late bloomers would not

accelerate their maturing and catch up.
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The following graphics show the progression of Veraison in the vineyard from July 21 to August
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With Veraison 90% complete, we start cutting out the remaining green grapes — green thinning
to get more even maturity for the remaining grapes at harvest time. The general rule is to cut out

all bunches, which

Fruitload after thinning date: 8/5/2013
at this pOint show £ e e m e m e e e Plant Number
no sign of St e et Rt v
Veraison. The I, ‘H»}»HI : H l:}:s@f;} < [ g

following graphic I'H |' Jf '||'

shows the crop
1.4 225 16 | 27 36
load on each vine HH |_ =

after grape a8 a6 | 27 o2 ; 7] 0.9 [ 1. n 1s 8 15 17
i i g E.nhu ) _o o 14 _l

thinning. The loads - H»% ., m
are graded 0 (for . IJ 27 | 285 32 1! us 1 U?

88 L L 8L 88 #plants

B 000 IR R O [N B N R BGN BER [% Ave Load

JOqUINN Moy

Plant Status 15

no grapes on the N
I ‘ f "

vine) to 8 (fU” * |m 255 21 HE 1
285|285 g@ 0.8 . 14

grape |Oad). Fruitioad Statistics 1

number of plants 331

average fruitdoad 33
StDev of veraison 19

14 3
14 4

14
14

NR NN NRKB BN NN NN NN NN NN NN NN BB NRB NN Sthev

Interesting article
on crop thinning and overcropping:

http://www.enologyinternational.com/yield/yieldvsg3.html

Data Management

We record all plant management tasks in the database through the “INPUT: VineyardActions” —
Layout. Other than the date of the activity and the time it took to complete, we record no data
except occasional commentaries. These tasks do not lend themselves to a lot of
measurements. Here is a screenshot of the layout recording cluster thinning for August 20,
2018, in the short rows of the lower vineyard. Upon entry, the layout shows aggregate person-

hours spent on the vineyard blocks and for the task type.
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Driven by "VineyardActiuons™ and linked to tables “"SoilAmend for VA", "Pesticide1 for VA",

INPUT: Vineyard Actions rorvinage 2018 Pesticide2 for VA", "Adjuvent for VA", "FoliarNutrient for VA" , "HarvestBlockDefinitions for VA

"PlantingAction: and "Nutrient Tests"

PRI Nutrient Test Detail | Vineyard Map

Harvest Block and Time & Materials Allocation Manhours for 2018 _
#of vines Acreage  Curtain Ft Task Total
Action Date  Aug20,2018 B Action Time v Time Spent  3.00 mhrs AssistedBy
LFLR e®Yes No 238 0.344 acr 2,856 ft 3.00 mhr 166
Comment Management Tasks LFSR Yes No 106
L Ripping & Tilln
cut out green frut at 95% veraison RIS 8 Paty: OYes (ONo w
Mowing CabF  Yes No 29
Weeding Me2  Yes  No 58
) ) Mel  Yes  No 29
Pruning Pruningto 1foot  Pruningto2buds  Canker Control -
Manhours for 2018 s . TOTAL 238 0344 acr 2856 i 300mhrs 402
ActionGi
Task Total o Toue. Shoot Thinning ~ Positioning  Lateral Removal  Leaf Thinning  Hedging
46 mhr Soil & Vineyard Floor Management Replanting & Grafting
3,00 mhr 321 mhe X piant Management B i Plants Replaced New Plants
19 mhr Nutrition M " AL PlantName BlockiD Row Loc PlantName BlockiD Row Loc
utron Managemen
Irfigation Maintenance ~ LS
12 mhr
Fest Management Imigation Watering new / weak Vines  Watering all Vines
Soll or Petiole Testing
Soil Amendment
Folar Spray Substance Added Water Amount
Pesticide Spray
Netting ¥ =
Animal Control
solL SPRAY
Soll Ammendment Peaticlde ¥ Postickio 2 Adjuvant Foliar Nutrient
hd 1 2z ele of b2 Folia strie v
suggested lised used used per suggested used used usedper suggested used used usedper  suggested used per used usedper suggested used ised  used per
ggrme peracre used pervine curtain-t peracre peracre used pervine curtain-fi  peracre peracre used pervine curtainft per100gal  100gal used pervine curainft  peracre peracre used pervine curtain-ft
Dosage
Application
Guidelines

Previous page: Soil & Vineyard Floor Management
Top of page: Go

Next Page: Nutrition Management

Last updated: May 2, 2021
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Nutrition Management

This page describes how we manage vine nutrition in six sections:
¢ lIrrigation System Management deals with annual maintenance and ongoing adoption
of new technologies
e Irrigation describes when we irrigate and how

o Nutrition Requirements deals with measuring the available nutrients in the ground and
the vines.

¢ Soil Amendment deals with dispersing nutrients to the soil
e Foliar Sprays describes how we spray nutrients directly on the plant leaves

o Data Management explains what we record and report on

The following link leads to an excellent general presentation on grapevine nutrition:

http://www.uvm.edu/~fruit/grapes/gr_horticulture/GrapevineNutrition.pdf. Our current approach

to nutrition management is still very amateur. We irrigate when the plants look stressed. We
send soil and plant samples to third-party laboratories to test nutrition deficiencies, but we are
not yet confident how to interpret the results and take corrective action. We amend the soil with
fertilizers, and we spray nutrients onto the leaves based on recommendations from consultants

and experienced vineyard managers.

Irrigation System Management

Irrigation systems are complex and fragile. They require a fair amount of upkeep because of
earth movements and erosion, interference from animals, general wear and tear, and evolving
technologies. There is a never-ending effort to use less water and be more efficient. In our
region, the bulk of necessary water comes from winter rain stored in the clay soils. Our long-
term goal is to supply each vine with the estimated amount of water it needs without wasting
any in evaporation from the vineyard floor or underground drainage. As each plant sits in slightly
different soils, has different exposure to sun and wind, and varies in size and maturity — the
ideal solution is to measure each plant’s requirement in near real-time and regulate the supply
accordingly. This is not yet economically feasible but should be achieved within the next ten
years at an investment of less than $10 per vine. In the meantime, we estimate the demand and

regulate the supply manually by vineyard block.
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Irrigation

As a general rule, mature vineyards need little irrigation. The vines’ root system should reach

deep enough to get to the required moisture. Excess irrigation of mature vineyards prevents the

roots from growing deep and makes the grapes watery. Young vines need irrigation for the first

three years after planting because they only have shallow roots — that is the principal reason for

the drip irrigation system built into the trellis.

There are four exceptions to the rule:

1.

We irrigate the vineyard thoroughly once right after harvest when the summer heat has
stressed the vines and now need to start focusing on growing the roots

We irrigate the vineyard a few days before extreme heat waves when we expect
temperatures to exceed 95 F for more than a day. This assumes we get good weather
forecasts and can supply the plant ahead of time with extra water reserve.

We irrigate the vineyard in the final days of berry maturation when we detect an
imbalance between sugar levels and phenolic maturity of the grapes. In hot years, the
sugars accumulate faster, and the maturity of the skins and seeds may lag. In this
instance, intermittent irrigation during the last weeks before picking allows grapes to
mature fully, prevents premature shriveling, and keeps the sugar levels in check.

We irrigate new replacement
vines for the first three years
every 1-2 weeks. This has to be
done plant by plant. We used to
use 5-gallon buckets, with a
1/16™-inch hole at the bottom, so
they release water only very
slowly. The buckets were placed
next to each young vine and
manually filled by a hose. The
picture shows the setup. Since it
is time-consuming to refill the
buckets by hose every week, we
added a second irrigation line
controlled only to water the new
plants. That line is on a timer for
automatic irrigation.
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Nutrition Requirements

There are three basic approaches to understanding whether plants need nutrition supplements:

¢ Visual inspection: looking for visual clues signaling nutritional deficiencies or excesses.
e Soil Testing: measuring the availability of nutrients in the soill

e Petiole testing: measuring the nutrients taken up from the soil and stored in the plant

Experienced farmers and vineyard managers can look at a plant and identify nutritional

deficiencies. Typical clues are the abnormal coloration of leaves or stunted growth.

Every few years, we test the soils for their nutrient and trace metals. We take about a dozen soil
samples 3 to 12 inches from the surface in each block and mail them to a testing laboratory.
Testing laboratories provide good instructions on how to take the samples and how to send

them in. A week later, we get the results by email. Following is a typical soil test report.
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A & L WESTERN AGRICULTURAL LABORATORIES

1311 WOODLAND AVE #1 « MODESTO, CALIFORNIA 95351 e (209)529-4080 e FAX (209) 529-4736

REPORT NUMBER: 16-349-030 CLIENT NO: 99999
SENDTO:  TILL GUILDMANN SUBMITTED BY:
21891 VIA REGINA GROWER:
SARATOGA, CA 95070-
Graphical Soil Analysis Report ) Percent
DATE OF REPORT:  12/23/16 LABNO: 53609 SAMPLEID: LFSEG PAGE: 1 Cation Saturation (computed)
T 100
] B = "
Medium — —
— —1 =
= o= — = o= =
Low — — = —1 ] = — — =
— — — — [—1 — = = — — o
Verylow [ — — = — — —] — — — — — — -
Organic | Nitrogen [P Pl Potassium | M; i Calcium | Sodium Sulfur Zinc Iron Copper Boron Chloride Potassium |Magnesium| Calcium | Sodium
Analyte Matter NOxN | Weak Bray | NaHCOs-P K Mg Ca Na S0sS n Mn Fe Cu B Cl K% Mg % Ca% Na %
% ppm ppm ppm ppm pem ppm ppm ppm ppm ppm pem pem ppm pem
Results 2.8 10 8 i 191 722 1700 30 11 0.7 5 24 1.4 0.1 3.0 365 | 52.2 0.8
Low AVERAGE HIGH AciDiC BASIC
i [= [
ECe SALINITY > CEC Ex. Lime pH 4————— INCREASING NEED FOR LIME
dSim meq/100g Buffer pH:
Soil Fertility Guidelines
CROP: RATE: NOTES:
Dolomite Lime Gypsum | Elemental | Nitrogen |Phosphate| Potash |Magnesium| Sulfur Zine Iron Copper Boron
(70 score) | (70 score) Sutfur N P,0s K0 Mg S0:S Zn Mn Fe Cu B
c
o
M
M
E
N
T
S

"Our reports and letters are for the exclusive and confidential use of our clients, and may not be reproduced in whole or in part, nor may any reference be made 1o the work, the result o the company in any advertising, %
news release. or other public announcements without obtaining our prior written authorization.” The yield of any crop is controlled by many factors in additions to nutrition. While these recommendations are based on Phoebe Gordon, PhD
agronomic research and experience, they DO NOT GUARANTEE the achievement of satisfactory performance. © Copyright 1994 A & L WESTERN LABORATORIES, INC. A & L WESTERN LABORATORIES, INC

Testing soils is easy; interpreting the results and taking appropriate action is far more complex.
Each soil type has vastly different characteristics for water and chemical extraction. The
challenge is to understand how the plant’s roots interact with soil types under varying humidity
and temperature conditions. Furthermore, the soil characteristics can vary greatly even over
short distances. To complicate things even further, fertilizers take the better part of a season to
sink into the ground and distribute, and the plants may take more than a year to extract and

react fully.

We have used an excellent consultant (http://www.growyoursoil.org) to interpret soil tests before

planting when we added significant amounts of soil amendments to pastures (see Soil Analysis

& Amendments on the Site Preparation page).
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The difficulties in interpreting soil analysis results and correcting with fertilizers have led to an
alternative approach: analyze the plant tissues instead. We collect around 50 petioles (stems of
leaves) from plants in each block and mail them to a testing laboratory. Following is a sample of
a resulting plant analysis report.

A & L WESTERN AGRICULTURAL LABORATORIES U
1311 ACODLANDAVE #1 « MOCESTO CALIFORNM 35351 o (203)523-4030 o FAX(209)525-4736
REPORT NUMBER: 12-157-113 CLENT NO: 99989 .
senoTo:  TILL GULDIMANN GROAER:
21891 IAREGINA sueunTeosy: TILL
SARATOGA, CA $5070-
Graphical Plant Analysis Report
DATE OF REPORT: 0608112 LABNO: 44558 sampLe 10: 0001 crop: CABERNET SAUV PaGe: 1

hea
Fe

pn | 07| o010f oss| 243 119] 188 o004 ® 13| 79| 34 12] 2

Neamal 070 012 015 19 030 125 om 20 2 25 30 SI p.-]

Rage 2.00 0.35 0.60 3.00 1.25 3.00 019 200 200 650 70 25 100

Faton NS NP NI ) NCs 0y 3 Feliln Fell 0 Cot Caltle 2a

Actal 73 12 03 16 04 18 6.0 04 28 n 544 250

Epected 11.0 35 06| 26 08 33 31 06 08 192 450 67

DATESAMPLED:  f GROATH STAGE ! PLANT PART: BLM P
ﬁEFIlIl’ION OF INTERPRETATION RATINGS

C INVESTIGATE cause of imbalanoces before Debckat  Rants heakd be showing usble symptms of o nutibonal debiency. Raatgrwh would defnikly be
o taking corrective mesasures. GROWTH STAGE and arbided by an pafidmtanontof b chment

M PLANT PART will have a large impact on low Ruets may b in o 9 wil be expeasion & heflimton wih his ehment
M results. View ratios with caution. Sufidest  Rord conbin sdequat amiunt of his dementhe muimum yiel a0d we nemmelin sppeamnce.
E NOTE that N, P, K, 2n, Cu and € levels may Hgh Opfmam yidds canbe expecid sad plants we mamalin ajp Howenes, tolom of b
N be naturally higher earlier on in the demmtos higher han nomaly expectvd.
T growing season, whereas Ca, Mg, Fe, Al, Mn, Ecaasue.  Rorbs prelebly show sympbmn ofe nutifonal dimeder or stnkd gowh Yidda may be seduced
S B, Na, and Cl1 may be lower. sgnbcanty by saexceasue smuantof his dement

Vur mparbore be he exclnm snd mablesiol vze ofour chnh, nd may netberprodaced in whek ofinpar nor may say rehrence be made b hework he multer e IW) uthiiss
wmpany in any sduerisng kease, or oherpublic 't wibeatdb bining our paer wiithn suhwizafen® Pafngsarebased upon agrommicreacardh and expenence. Mke Buttress, CPAg

Qust 3pmyy, mehod ofsampling, fme ofyear and wrick ol have m impacton raaui, » inkgeetuih casbon. OCounPt 193 A5 LU evkm Labenbie, he

A& L WESTERN LABORATORIES, INC.

We then correct the shortages of nutrients in the tissue by spraying chemicals directly onto the

leaves — not a very natural remedy, but quicker and more effective. For the primary nutrients

(Nitrogen, Phosphorus, and Potassium), foliar sprays are only a band-aid; for micronutrients

(iron, zinc, boron, manganese), they are the preferred application method.
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Soil Amendments & Fertilizers

The primary nutrients (N, P, and K) can be sourced from inorganic (usually mined) or organic
materials (collected on farms). Inorganic materials such as gypsum (Calcium Sulfate) or lime
(Calcium Oxide) release nutrients faster than organic materials such as compost or manure. So,
the challenge is to understand how much of which component needs to be added and how long
it takes the plants to absorb it before it is washed away, evaporates, or disappears otherwise.
Note that the excessive addition of nitrogen ends up in the groundwater and is a significant

source of pollution (see https://www.cdfa.ca.gov/lIs/ffldrs/frep/pdfs/GrapeBrochureWeb.pdf for a

good summary on nitrogen application in vineyards). Another good source of general

information is the International Plant Nutrition Institute (http://www.ipni.net/ ). The best

summaries of fertilizers and soil amendments | have come across are from the University of
Maryland

https://extension.umd.edu//sites/extension.umd.edu/files/ images/programs/hgic/Publications/H

G42 Soil Amendments _and Fertilizers.pdf and the Colorado State University:

http://extension.colostate.edu/topic-areas/yard-garden/choosing-a-soil-amendment/.

We don’t yet have a solid program for applying fertilizers and soil amendments. Instead, we rely
on recommendations from consultants following soil tests or from experienced vineyard

managers on an ad-hoc basis. Following is a list of what we have used in the past:

e YaraVera Urea (46-0-0)

e Mini-prilled Calcium Sulfate from Art Wilson
e Mono-Ammonium Sulfate from Simplot (11-52-0)
o Greenbelt Fertilizer from Romeo (25-14-14)
o Potassium Sulfate from Yara (0-0-50)

e Rapid release limestone from ArtWilson

e Maximo 360 Zinc Sulfate

e Ferreous Sulfate from EcoFusion

e Superlron 11% from Simplot

e Sodium Borate / Solubor from U.S. Borax

e Manganese from PrinceMinerals

e Bonemeal from Kellog Garden

e Mushroom compost from a nearby mushroom farm
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e Horse manure from a nearby farm

e Hydroprill 20-20-20. On the day after harvest, we put one spoonful of Hydropril under
each dripper and irrigate for 4 hours (recommendation by Rick Berg)

There is much room for improvement.

Foliar Sprays

With foliar sprays, we apply nutrients directly to the leaves. Most of the time, we combine foliar
sprays with Pesticide Sprays (see next page). We currently use:
e Eleanor’s VF-11 (Nitrogen 0.15%, Phosphate 0.85%, Soluble Potash 0.55%): general
plant food for foliar feeding.

e LIG-Calcium+B: Calcium Lignosulfonate: Foliar Nutrient to add Calcium & Boron.
to promote flowering and even fruit set; increases fungal resistance.

e LIG-Trace: Complexed Lignosulfate: Foliar Nutrient to add trace elements to
sulfate-based sprays

e CropBiolife-O: Foliar Spray containing naturally occurring flavonoids that
stimulate the biosynthetic pathways

Data Management

There are four data management tables and related layouts covering nutrition management
e NutrientTest is used to record results from soil tests and foliar tests as well as
recommendations for soil enhancement based on the test results

o SoilAmendments contains the descriptions of soil amendments that are currently in
inventory and used

e FoliarNutrients contains the descriptions of foliar sprays currently in inventory and used

e The “INPUT: VineyardActions “-Layout is used to record nutrition management tasks

We use the “ALL: NutrientTests”-Layout to input results from foliar tests. The screenshots show

the results from a foliar test on Nov 10, 2014, in the Me2 block
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ALL: NutrientTest Nov 10, 2014

Date  Nov 10,2014 Time 9AM v TestLabName AL Labs v TestType ® Soil  Petial Sand sit Clay
Soll Composition
BlockiD Me2 Row# 24  Plant# 12 Depth 18 inch
Soil Test Foliar Test Addition / 1000 sqft
Density OK Range Judgement Density OK Range Judgement by GYL by A&LL
Organic Matter 2.1 % nnn VL eL M H WH Compost
PhosphorusP1 2 ppm nnn VL L M H VH PhosphorusP 015-60 VL L M H VH
PhosphorusNaHCO3 4 ppm nnn VL L M H VH Phosphate / Bone Meal Phosphate
PotassiumK 73 ppm o eVL L M H VH PotassiumK 16-30 ML L M H WH Potassium Sulfate Potash
MagnesiumMg 1592 ppm nnn VL L M H eWH MagnesiumM 03-125 VL L M H WVH Magnesium
CalclumCa 2254 ppm nnn VL eL M H WH Calciumca 126-30 VL L M H VH Gypsum / Calcium Sulfate Gypsum
SodiumNa 154 ppm nnn VL eL M H VH SodiumNa 001-019 VL L M H VH
SoilpH  7.80 nnn to increase pH Agricuitural Lime Lime
Soll Buffer Index pH nnn to decrease pH Elemental Sulfur ElementalSulfur
Hydrogen nnn meq/100g Dolomite
Cationon Exchange Capacity nnn meq/100g
K Mg ca H Na
Cation Saturation ~ 0.7% 52.0% 44.6% 27%
Nitrogen NO3 5.0 ppm nnn VL eL M H VH NitrogenN 07-20 VL L M H VH AlfaAlfa Meal Hydrogen
Sulfur S04 5.0 ppm o eVL L M H VH Sulfurs 012-035 VL L M H VH Sulfate Sulfur
Zinczn 0.3 ppm nn eVL L M H VWH Zinczn 26-100 VL L M H WH Zinc Sulfate Zinc
Manganese Mn 2.0 ppm nnn VL eL M H VH ManganeseMn 25 - 650 VL. L M H VH Manganese Sulfate Manganese
Iron 9.0 ppm nnn VL eL M H VH IronFe 30-200 VL L M H VH Iron Sulfate Iron
CopperCu 1.9 ppm nnn VL L eM H VWH CopperCu 6-25 VL L M H VH Copper
BoronBppm 0.4 ppm nn eVL L M H VH BoronB 30-70 VL L M H WH Borax , 15%Boron Fertilizer Boron
Aluminium nnn ML OL OME OH- OVH AluminumA 20 - 200 M. Ot OM CH OvH
Excess Lime VL oL M H VH
Soluble Salts (mmhos/cm0 03 nnn VL L M H VH
ClorideCl nnn

FoliarNutrients  LIG Trace L: Soil Amendments  Greenbelt Fertilizer

Ui Trace Deseription Gomplexad Lignosuate: o 8dd race
sprays

Manfacice Ramse 1414

Manut SIBAG - Nutii

A.8% N, 1% g, 1% 5, 1.4% B, 0.5% Cu, 2% 12 L1cat e 1 Bt 2 el e St S, o ol s 001 1
Fa. 2.5% Mn, 2.5% Mn, 0,15 o, 2% 20 acrs suery mort

Desags B

1,250 grac
0208 gicF

4 Cosaga

Application €

ApprotPiice

g s

We use the “ALL: VineyardActions”- layout to record the addition of a soil amendment. This
screenshot shows the addition of 1,400 Ibs of mushroom compost to the LFLR block in April
2018

ind linked to tables “SoilAmend for VA' le1 for VA’

Pest
S forvintage 20 A", A A HarvestBlockDefinitions for VA

Action Date  Apr3, 2018 Bl Action Time v | Time Spenti] 1.00 mhes AssistedBy Harvest Block and Time & Materials Allocation Manhours for 2018 _
#of vines Acreage  Curtain Ft Task Total
Commenton  Soil Amendment A’;::;%T:M:Sks HBNameLogLFLR  Yes ~ No
Distributed 8 yards of mushroom D LFSR  HBNemeloglFSR eYes No 102 0148 acr 1224 ft 100 mhr 2
compost between rows, assumed 1cubic HBNameLogPet ~ Yes  No 0
yard ~ 170 Ibs Weeding HBNameLogCd ~ Yes  No 1
Pruning Pruningto 1foot  Pruningto 2buds  Canker Control HBNameLogVMBE ~ Yes  No 5
Trelis Maintenance HBNameLogMe1  Yes  No 1
ActionGroup
Shoot Thinning  Positioning  Lateral Removal  Leaf Thinning  Hedging TOTAL 102 0148 acr 1224 ft  1.00mhrs 17
Soil & Vineyard Floor Management [ Replanting & Grafting
Plant Management Cluster Thinning
X Nutrition Management
Pest Management Irrigation Maintenance ) )
Irrigation Watering new / weak Vines  Watering all Vines
Nutrition Management Soll or Petiole Testing
© Soil Amendment
Folar Spray Substance Added Water Amount
Mushroom Compost++++
Pesticide Spray
Netting
Animal Control
solL SPRAY
Soll Ammendment Pesticide #1 Pesticide #2 Adjuvant Foliar Nutrient
Name Mushroom Compost b v v C oz A
used / used/ used / Amount Amount Amount Amount
used acre vine  Curtain ft used peracre pervine percurt-ft used  peracre pervine per curtft used peracre pervine per curtft used peracre pervine percurtft
PATELR 1,400 bs 9,490 Ibs 141bs
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Pest Management

This page describes how we contain pests, i.e., protect from and eradicate diseases and protect
from animals that tend to damage grapevines. The best starting point for any farmer in
California is the website managed by the University of California on Integrated Pest
Management. Here is the link to the section covering grapevines:

http://ipm.ucanr.edu/PMG/selectnewpest.grapes.html. Other valuable websites are:

e The listing of other Pest Management Websites: http://ipm.ucanr.edu/GENERAL/links.html

e The U.S. National Pesticide Information Center: http://npic.orst.edu/NPRO/

e The California Dept of Pesticide Regulation:
https://www.cdpr.ca.gov/docs/label/labelgue.htm

e The EPA Pesticide Product and Label System:
https://iaspub.epa.gov/apex/pesticides/f?p=PPLS:1

e The OMRI database of organic products: https://www.omri.org/omri-lists

Also, the TTU Vineyard Advisor application from the Texas Tech University is a handy tool for
mobile devices. It can be downloaded free from the Apple Store or the Google Play store

Because there is so much good and well-organized information about pest management readily

available on the web, we concentrate here on the practical aspects and what we do about:

o Pesticide Sprays: what we spray and how
¢ Animal Control: how we keep damaging vertebrates out of the vineyard.
o Netting: how we protect the maturing grapes from birds and yellow jackets

e Data Management: how we record what we do

Pesticide Spray

In the beginning, we used to spray with a manually operated back sprayer, then we switched to
a tank with a pump and long hose, and finally, we graduated to a Gearmore Venturi Air sprayer
(http://www.gearmore.com/gearmore/orderportal/catalog presentation/by group/0/163/0/0/0/0/0

) attached to a tractor. In the process, we cut down application times from 5 hours to half an
hour!
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The California Department of Food & Agriculture strictly controls the application of pesticides

and requires an application license. This license is required to purchase pesticides. We apply
annually as a Private Applicator for an Operator Identification Number. After each application,

we submit an Agricultural Pesticide Use Report on the Agricultural Commissioner’s website.

The best use of pesticides is preventative; once a disease has infected a vineyard, only
eradicants can help, and they tend to be less wholesome. Prevention is like paying insurance

premiums; if you don’t get hit by a disease, you never know whether you needed it. In the early

Disease Dormant Budbreak  Full Pre-  Veraison preharvest/Postharvest®

2000s, we sprayed aggressively; then bloom close
Botryosphaeria canker (Bot NE. S S o
we relaxed and got hit by mildew and T
. Brown spot [ —_— I
canker diseases. So now, we are more o
o . Downy mildew 44t b
Esca (Black measles) Yipgd
diligent and spray following an annual
Eutypa Dieback P _— e
program, keep better records and, when e miew
Phomopsis +H+ +++ st s e
possible, use organic products. Summerbunchrot Gourtat) e e el
Rating: +++ = most effective, ++ = moderately effective, + = |east effactive, and --— = ineffactiva
2 3:?:;:';:;:;;;::Tfijj;::cre in at least 100 gallons water.
3 Apply bud break and full bloom treatments every year
The table on the right (from the IPM i aiamae ismiesesioieoni s

website http://ipm.ucanr.edu/PMG/r302902111.htmI#EFFICACYCONYV ) shows the suggested

timing of pesticide applications for the prevention of specific diseases depending on the

development stage of the vine. We are primarily concerned with Powdery Mildew, Dead Arm,
and Eutypa Dieback. The following two tables (from the same website) show the efficacy of

different commercially available pesticides against various diseases.
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FUNGICIDE EFFICACY — CONVENTIONAL CHEMISTRY

Fungicide Resistance  Powdery Downy
risk (FRAC#):  mildew  mildew

nigh (1)
hich (us)
nign (ug)

= Eutypa t  Dead Arm

8o
VIR TS R
E'S

D N> |ND
HR NRONR

GRAPEVINE: FUNGICIDE EFFICACY — SOFT CHEMISTRY (BIOLOGICAL AND NATURAL PRODUCTS)

Fungicide Resistance risk Powdery Downy
mildew  mildew

Fracture

IMS Stylet
oil4

Kaligreen
Milstop
Purespray
Regalia
Serenade
Sonata
Taegro™*
vintre
Actinovate
Employ=
HiPeak™
prev-am=*
Sporan
Timorex
VigorCal®
Vigork™

Double
Nickel

Sporatec
B-Lock™
Vit

(FRAC#)!

low

low
low
low
low
low
low
low
Tow
low
low
low
low

low

=2 low

low
low

low

low
low

low

(a9)

-

4t

.

Phomopsis  Eutypa Bot
cane and leaf  dieback Canker (Phomopsis
spot sp.)

Dead Arm

NR

++++++++

Our spray program is still evolving as we only started to rationalize our approach in late 2018;

before, we sprayed by the seats of our pants more or less following external advice or reacting

to infestations.

Our current guidelines are:

e Start with a dormant spray in mid-February and follow up, after Bud Break, with

subsequent sprays every 2 to 3 weeks through Veraison

o We prefer natural/biological products over chemical products (see tables above)

e Alternate among products with different modes of action (FRAC#) to reduce the chance
of buildup of natural resistance (see table below)

e Follow best practices for protecting bees (see
http://ipm.ucanr.edu/mitigation/protect _bees.html ) and consider bee precaution

pesticide ratings (https://www2.ipm.ucanr.edu/beeprecaution/ )

e Adjust suggested spray volumes per acre to the size of the canopy in each block (as

measured by curtain feet)

o Enhance the efficiency of the applications with adjuvants where recommended (Adjuvant
is a broad term describing any additive to a spray tank that enhances pesticide activity.
Examples of adjuvants are surfactants, spreader stickers, crop oils, anti-foaming

materials, buffering agents, and compatibility agents).

o Combine Pesticide spray with Nutrient/Foliar spray when required
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o Establish a baseline “Spray Program” each winter and adjust it according to weather
conditions and field observation during the season.

The following screenshot of the website http://ipm.ucanr.edu/PMG/r302900211.html shows the

general properties of fungicides used in grapes

Cot (example trade name) Activity Mode of action (FRAC Group No.!) Resistance potential Comments
contact, systemic? si an high
contact low
contact low
contact )] low highly toxic to honey bee larvae
contact M1) low
copper hydroxide contact M1) low
copper sulfate inorganic contact multi-site (M1) low
eyfiufenamid (Torino) phenylacetamide E unknown (US) high
cyprodinil (Vangard) anilinopyrimidine mostly contact, slightly systemic single-site/ single-site (9 / 12) high
and phenylpyrrole contact, slightly systemic singl ite (9 + 12) low to medium
DME-tri and Qor® systemic (local) single-site/ single-site (3 / 11) medium to high
difenoconazole / cyprodinil (Inspire Super) DM ahd S NODYTEnG contact, systemic single-site/ single-site (3 / 9) medium
fenhexamid (Elevate) hydroxyanilide contact single-site (17) high
fluopyram / tebuconazole (Luna Experience) SDHI® pyridinyl-ethyl-benzamide and DMI® contact, systemic single-site/ single-site (7 / 3) medium
fungicidal soap (11-Pede) inarganic salt contact - low
iprodione (Rovral) dicarboximide systemic (local) single-site (2) medium
kresoxim-methyl (Sovran) Qo contact, systemic? ) high
dithiocarbamate low
mef (Ridomil Gold) phenylamide high
metrafenone (Vivando) benzophenone unknown (U8) high
myclobutanil (Rally) single-site (3) high
oil (JMS stylet oil) various (NC) low
potassium bicarbonate (Armicarb, Kaligreen, Milstop) contact us (NC) low
pyraclostrobin / boscalid (Pristine) Qof® and SDHI® R A EETE single-site/ single-site (11/7) high
pyrimethanil (Scala) anilinopyrimidine mostly contact, slightly systemic i high
quinoxyfen (Quintec) i contact medium
sulfur inorganic . cont tact low highly toxic to native strains of western predatory mite (Galen-dromus occidentalis) and parasites.
tebuconazole (Elite) DMP-triazole systemic (local)? ol
tetraconazole (Mettle) OME-triazole systemic (local) high
thiophanate-methyl (Topsin) MBS systemic (local) single-site (1) very high
trifloxystrobin (Flint) QoP® contact, systemic? single site (1) high

single-site (3)

systemic (local)?

a
5 Qol=
6 SDHI
7 MBC = methyl

The Spray Program for 2018 is described in the Data Management section below.

In the past, we rotated through the following pesticides to prevent a range of diseases and a

buildup of resilience (i.e., different FRAC numbers).

e Champ by Agtrol, US94.023.04. Copper hydroxide flowable agricultural fungicide to
prevent powdery & downy mildew. 1-2.5 pts/acre

o Thiolux by Syngenta EPA Reg. No 100-1138. Dry flowable micronized sulfur to control
powdery mildew and but-l, blister- & red spider- mite.

e Microthiol by United Phosphorus EPA Reg No 70508-187. Micronized wettable sulfur to
control blister, bud & red spider mites, phomopsis, and powdery mildew 3-10 Ibs/acre

¢ Rally 40WSP by Dow AgroSciences, EPA Reg no. 46719-410pp. Myclobutanil soluble
powder is used to prevent antinacnose, black rot, and powdery mildew.

e Rubigan EC by Dow AgroSciences, EPA Reg No 62719-134. Systemic fungicide to
control powdery mildew.
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Pristine by BASF, EPA No. 7969-199. Fungicide to target angular leaf spot,
anthracnose, black & ripe rot, downey & powdery mildew, leaf blight, and phomopsis.

Stylet-Oil by JMS FlowerFarms, EPA Reg No.65564-1. Paraffin oil for control of fungal
diseases, aphid-transmitted plant viruses, and phytophagous insects and mites.

Kaligreen by Otsuka Agritechno, EPA Reg No.70231-1. Potassium Bicarbonate soluble
powder is used as a curative contact fungicide for the control of powdery mildew.

Topsin M WSB, by United Phosphorus, EPA Reg 73545-16-70506. Thiophanate-Methyl
Fungicide for the control of Botrytis and Eutypa.

At times we add the following surfactants (except with Kaligreen and Stylet-Oil):

No Foam B by Creative Marketing Research, CA Reg No. 1070775-50008-AA.
Surfactant blend to act as spreader-activator & buffer.

Vintre by Oro Agri, CA Reg. No. 72662-50004-AA, a surfactant to improve distribution
and efficacy of miticides & fungicides.

Animal Control

Wildlife is adorable, but it can interfere with agriculture. We are concerned with the following

vertebrate pests:

Deer eat the foliage of vines and thus kill the plants top down. They are protected in our
area (i.e., illegal to shoot). Therefore the only solution is to keep them away with a 10-
foot fence surrounding the property

Gophers eat the roots, particularly roots of young vines, and are thus particularly
harmful in new plantings — they kill the vines bottom up. They are hard to detect because
they live underground in extensive burrow systems

Ground Squirrels can damage vines by eating the bark of established vines, and they
dig extensive burrow systems, particularly at the perimeter of vineyards. They also
expand abandoned gopher holes

Rabbits eat the foliage of young vines but, given their reach, are only harmful in very
young plantings. Their burrows, however, can be destructive.

Wild Turkeys have recently been introduced in our area to add more diversity to the
wildlife. They can be very destructive due to their size; they disrupt the ground cover and
damage the canopy.

Yellow Jackets have become a recent nuisance. They slice open maturing berries and
suck out the sweet juice.

Birds eat the almost-ripe berries before they are ready to pick and thus must be kept
away late in the season
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There are other animals (voles, wild pigs, etc.) that can do significant harm, but they are less
prevalent in our area. Of course, there is also highly beneficial wildlife, to mention bees for

pollination and owls, which eat gophers.

The following paragraphs explain how we deal with each of the seven pests mentioned above.
Note, certain vineyard practices mentioned earlier (like planting roses at row ends for early
detection of mildew and planting cover crops for soil maintenance) attract these pests; there is a

complex interplay between different practices.
Deer

Deer presented a significant problem during the early years until we secured the property by a
10-foot fence and discouraged them from revisiting their old habitat by crashing through the

fence.
Gophers

Gophers continue to be our biggest constant challenge as surrounding fields are their natural
habitat, and they cannot be fenced out. They are hard to detect and harmful because they live
underground and eat the roots of living plants. Early on, we lost about 15% of all vines to
gophers and needed to replant with new ones. Gophers signal their location; they leave mounds
at the end of the tunnels they burrow at night. We keep the ground finely tilled or evenly mowed
to notice the mounds quickly. We also planted roses at the end of each vineyard row because
gophers like their roots even more than vines’ roots. In spring, we survey the vineyard every
morning for new mounds, starting around the roses. When we find a mound, we try to kill the

gophers with one of the following methods

Traps: Cinch Traps are the easiest and
least time-consuming to deploy. Just set
the trap and stick it into the cleared hole.
Best to do this in the early morning. This
website sells traps and explains how to
deploy them:

http://www.gopherslimited.com/index.html.  Zg« Cinch Trap Activa

okl
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CO2 gassing: Sometimes, the Gophers
get smart and dig around the cinch
traps. When that happens repeatedly,
we escalate to CO2 gassing. We attach
a hose to the exhaust pipe of a
combustion engine and feed CO2 into
the tunnel for 15 minutes. The picture on
the right shows the use of a small tractor

for this purpose. An alternative is to use

a special-purpose engine, as we explain

below. The problem with this method is there is no immediately visible proof of success.

Detonation: when neither Cinch Traps nor gassing works, we escalate, as a last resort, to

blowing up the gopher tunnels with a “Varmit Getter Original.” The contraption mixes propane

with oxygen and injects a small amount of the mixture into the gopher tunnel, and then ignites
the tunnel remotely.

We catch 50-100 gophers each season. It is essential to keep the gopher population under

control; otherwise, they dig extensive tunnel systems and become harder to catch before they
eat the vines’ roots.
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Ground Squirrels

Ground squirrels live in nearby woods and have
become a nuisance because they expand
abandoned gopher burrow systems at the periphery
of the vineyard. We used to spread lethal bait
around their holes (Tomcat, PCQ Ground Squirrel
Bait, made by Bell Laboratories, Madison, WI).

However, these baits are problematic because the

animals that eat the dead squirrels might get
poisoned as well. Consequently, we have switched to CO2 gassing with a special-purpose

engine made by BurrowRX: http://www.burrowrx.com/. An alternative is to catch the squirrels in

above ground cages; this website sells a good cage: http://www.gopherslimited.com/index.html

Rabbits

Rabbits invade the vineyard from surrounding fields. They are less of a problem for vines than
they are for rose bushes (which help detect mildew). We have not been very successful in
trapping them, so we tend to fumigate their nest at the periphery of the vineyard with CO2 from

the tractors or with the BorrowRX unit.

Turkeys

Turkeys have become a pest only since 2018 after the government decided to repopulate our
area to enhance wildlife. They appear in spring in large flocks (often 20+) and stay through
autumn before the hunting season. Because of their size and lack of familiarity with vineyards,
they can be very destructive to trellises and fences — they also pick maturing grapes right

through the nets. We have not yet found a legal way to get rid of them.

Yellow Jackets

Wasps, and particularly Yellow Jackets, have become an increasing nuisance. They are

attracted by the high sugar content during the final maturation period and slice the grape skins.
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While bees help in the pollination, Yellow Jackets don’t, and they provide no benefits in the

vineyard. The best way to keep them away is to use tightly-woven nets.

Birds

Birds represent a significant challenge shortly before harvest — they devour grapes after
Veraison when their sugar content rises. We are located in an area with a wide range of trees
and bushes attracting many birds of all kinds. The following section on Netting explains how we

prevent them from eating the fruit.

Netting

Birds will start eating grapes as soon as they turn color at Veraison. You can either scare the
birds away or shield the grapes with netting. We first tried to scare them away but were not very

successful, so we resorted to nets.

The most effective way to prevent the birds from eating the crop is to put a net over all the
vines. However, nets significantly complicate grape thinning and testing after Veraison. We can
delay netting until grape thinning is completed and keep the birds away temporarily. We can
accomplish this by installing a device producing bird distress calls — effectively fooling the birds
into believing that their brethren in the vineyard are in distress and it’s better to stay away. We
use a BirdBard Pro Plus Combo purchased from JWB Marketing (see suppliers). It's a unit that
generates distress calls of selected bird species electronically and disperses the sound over two
loudspeakers on top of a high pole. The device is powered by a car battery which in turn is
trickle-fed by a solar panel. We initially thought this would be enough of a bird deterrent
eliminating the need for netting. Unfortunately, the birds learn that they are being fooled, and
when the vineyard is in an area with a dense bird population — like where we are — their learning
curve is fast, and the fake distress calls cease to be effective after a few weeks. This is still long

enough to wait with netting until the Veraison is complete.
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We used woven nylon netting Bare-Hand Flex Bird Nets from Plantra, Inc (651) 686-6688,
which is 17 feet wide and comes in 1250 foot rolls. The nets are cut to the lengths of the

vineyard rows and stored during the year in plastic containers.

Right after grape thinning, we draped the nets over the top of the dual canopies with a netting
applicator attached to the back of a tractor. Then the nets are closed under the vines with two
detachable wires hooked to the trellising trunks and held together with hog clips. The nets are

kept away from the top of the trellising structures by metal tubes in the form of walking sticks.

Net Draping Platform
R

Right before picking, we used to flip the nets on each side over the top of the canopy to provide
access to the grapes. After harvest, the nets are removed by reversing the application process —
i.e., by pulling the nets off the canopy with the help of the netting applicator. Net application and
net removal, in the lower field alone, used to take around 5 hours each for three people: one
person driving the tractor, one person in the netting applicator, and one person on the opposite

side of the row.

In 2016 we started replacing the seasonal draped-over-the-top nets described above with

permanently installed side-nets (Permanets from SpecTrellising https://www.spectrellising.com/

). These nets are more expensive and tedious to install at the outset, particularly on

quadrilateral cordons. But they have significant advantages:

o They take only minutes to put up or take down (vs. hours with traditional nets)
e They should last longer (10 years vs. 3-5 years)
e They have a finer mesh which not only keeps birds out but also wasps

e They can easily be removed temporarily to take grape samples in the final weeks of
maturation.

The following graphic illustrates the switch from Over-the-top Nets to Side Nets.
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Time will tell how long they last and whether they are worth the installation effort.

Data Management

Data management for pest control involves the following tables and layouts:

o “ALL: Pesticides”-layout holds the descriptions of the pesticides currently in use and
inventory

o “ALL: Adjuvants”-layout holds the descriptions of the surfactants currently in use and
inventory

o “ALL: SprayProgramEntry”-layout holds the contemplated entries for pesticide, adjuvant
and foliar sprays planned for the upcoming growing season

o “REVIEW: SprayProgram”-layout shows the summary of all SprayProgramEntry records
for the upper and lower fields in a season

e “INPUT: VineyardActions”-layout is used to enter pest management activities

The screenshot on the right shows the “ALL: Pesticides”-Layout for the pesticide Rubigan EC.

The table holds information

PesticidaTradeName  Rubigan EC

Fe 1 Locally systamlc fungickds for povidery mildew

enzralDesc

generally found on the product e sgecnce
label. We convert the e

i 4 US U8 12 16 40 various

standard dosage, usually Pesiicatiass @ it Chrical Bkl Naturs
’
ass
Stanc eihcre 140 glac CirtainFoot 0023 giCF  StandardCostacre nterva
. . Ib / . / . Actveingrediants  Fenarimel g ol
t t ’ Jeeeinciis B et whr s e 1 e o, Pce i it i it 65110
glven in S acre, Into g curtain Eliie b s gal wateriacre) that is applied i budbreak, During cool springs when growih s siow, an additional
AcHyTyp  Contact  Systamie  XProlectant  Eradicant wettabls sulfur reatmert is advisable 14-21 days later. Apply subsaquent sulfur reatments at 14- to
21~day intervals unil shoots reach 18 inches and tresiments with this fungicide begin, Because shoot
H H ress! Potantial @ High Medium Low rowth rate is weather dependent, shoot length should nat be usad as a spray dats indicator after the
foot, assuming a typical o nama o i 4 St s, 507 e
Targetpests X Pawdery Midew Summer Rat Bat Canker Fefarerana
ol Dewny Mildew Phomepsis. (Leaf Spot)  Dead Arm (Phomopsis)
Vlneya rd has 6000 feet of Botrytis Bunch Rot  Eutypa Dieback InventoryAmaunt ApproxPrice
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canopy per acre. Our lower vineyard with the quadrilateral trellis has 8,300 feet of curtain, or

canopy, per acre. Our upper vineyard with the bilateral trellis has 4,800 feet of curtain per acre.
In our view, curtain feet are a better measure for the amount of vegetation to be protected than
acreage. Further note that the table also contains the critical FRAC numbers and directions for

spray applications.

The following screenshot shows the “ALL: Adjuvants”-Layout for Vintre, a surfactant used in

combination with pesticides and nutrient sprays. Surfactants improve the effectiveness of sprays

by breaking down the surface

GeneralDescrpion  Surfactant to improve distribution of miticides

tension in the spray droplets —

Oro Agri Inc.

and thus improving the

No 72662:500004-AA DosageRecom 16-32 floz/acre, <0.3% viv. Fill tank half full,
add fungicide, ill tank full add Vintre & mix

contact and adherence to the

Activelnaradients Alconol Ethorylate StandariDogsPercal 7.9 piga

ApproxPrice

leaves. The dosage is given

in grams per gallon of spray volume.

At the beginning of each season, we set up a spray plan. It specifies when which pesticide,
adjuvant and foliar

SprayProgramEntry" and linked to tables "HarvestBlockDefinitions for

L P
ALL: SprayProgramEntry 2018 LowerField  Vint cesses” and “Pesticides for Vintage Processes P1" and *... P2",

*Adjuvants for Vintage Processes" and "Foliar Nutrients for Vintage Processes”

spray will likely be used

Vintage 2018 Treated 0,492 aer
Figld ®LowerField  UpperField HBName LF WaterAmount 54 gal . jm e
and in what amount. e S e ’
Entries to this spray Pestie 1 Pesticde #2 Adjavent Follar Nutrent
Microthiol Disperss v v v LIG-Calcium+B ~
Amount 1.000g 1.300g
program are made in 20sugie -
0.245 g/CF 0.319 g/CF
the “ALL:
dar 3.000 g/ac 2,000 glac
SprayProgramEntry” R s 152
Amount as % of 49% 9% %

Amount as % of

layout, which has a
record for each spray action in the lower and upper fields. This screenshot shows the record for

spraying a combination of Microthiol and LIG-Calcium in the upper field on April 28, 2018.

The following screenshot of the layout “REVIEW: Spray Program” shows how we combined
pesticide, surfactants, and foliar sprays in 2018. Each line in the tables represents one Spray

Program Entry.
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Driven by: "VintageProcesses” , and linking to "SprayProgramEntry for Vintage Processes".
REVIEW: Spray Program Adjuvents for VintageProcesses", Pesticides for Vintage Processes P1 & P2", " FoliarNutrients for

VintageProc ", and "HarvestBlockDefinitions for Vintage Processes",

Vintage 2018

Lower Pesticide #1 Dosage Pesticide #2 Dos:

age Adjuvant Dosage Foliar Dosage .
Field FRAC per acre per curtain-ft FRAC per acre per curtain-ft per spray gallon Nutrient per acre per curtain-ft
Amount  #  Standard A% stangarg A3l Amount  #  Standard A% stangarg AU Amount Standard AUl Amount Standard A%8! standarg  Actu!
as% as % as% as% as% as% s
4618 96 Champ 600g 20009 61% 0333g 44% ~
4128118 118 Microthiol 1000g 2 30009 68% 05009 49% LIG-Calcium+B  1,300g 2000g 132% 0.333g 9%
5/23/18 143 Microthiol 1600g 2 30009 108% 05009 78% LIG Trace 1200g 12509 195% 02089 141%
6/5/18 156 Rally 40WSP 159 3 1259 187%  0021g 135% No Foam B 700g 1009 130%
6117118 168 Pristine 150g 711 450g 68% 0075g 49% Vintre 1509 759 3%
7718 188 Kalygreen 1,100g 18009 124% 03009 90%
7124118 205 Microthiol 12009 2 30009 81% 05009 5§9% No Foam B 500g 1009 77%
812/18 224 Rubigan EC 105g 3 1409 163%  0023g 110%
Upper Pesticide #1 Dosage Pesticide #2 Dosage e Dosage Dosage
FRAC  peracre per curtain-ft FRAC  bperacre ver curtain-ft per spray gallon ver acre per curtain-ft
Field Amount  #  standard A8 stangarg A2l Amount  #  Standard A2 standara Acte! Amount - Standard ACtu! Amount Standard A2l standarg Akl
as% as% as% % as% as% as%
4/6/18 96 Champ 300g 20009 49% 0333g 61% A
4/28/18 118 Microthiol 500g 2  3000g 54% 05009 67% LIG-Calcium+B ~ 700g 20009 114% 0333g 142%
5/23/18 143 Microthiol 80g 2 3000g 87% 05009 108% LIG Trace 600g 12509 157% 02089 194%
6/518 156 Rally 0WSP 65g 3 1259 170%  0.021g 211% No Foam B 3509 1009 65%
6117118 168 Pristine 75g 711 450g 54% 00759 67% Vintre 759 759 8% 150g
7718 188 Kalygreen 4009 18009 73% 0300 90%
7124118 205 Microthiol 400g 2 3000g 44% 05009 54% No Foam B 200g 1009 80%
8112118 224 Rubigan EC 389 3 140g 82% 0023g 101%

All Pest Management actions are recorded in the “INPUT: VineyardActions”-Layout. The
following screenshot shows the Microthiol + LIG-Trace application on May 23, 2018. We
sprayed 800 g of Microthiol and 600g of LIG-Trace with 27 gallons of purified water in the upper
field.

X X Driven by "VineyardActiuons" and linked o tables "SoilAmend for VA", "Pesticide for VA",
Vineyard Actions rorvinage 2018 "Pesticide2 for VA", "Adjuvent for VA’
LFL

) , “FoliarNutrient for VA" , "HarvestBlockDefinitions for VA
R ..., "PlantingActions..", and "Nutrient Tests"

PYTIR T Nutrient Test Detail | Vineyard Map

Harvest Block and Time & Materials Allocation Manhours for 2018 _
i #ofvines Acreace  Curtain Ft sk Total
Action Date  May 23,2018 B Action Time 2PM v T 0.60 mhrs. AssistedBy Sl el ! ke
Yes ®No 1
Comment Management Tasks Ve 5
Ripping & Tillin eYes No 26 0032 acr 156t 0.06 mhr 0
Mowing eYes No 51 0083 acr 306ft Of2mh 0
Weeding ®Yes No 122 0.151 acr 732 1t 0.30 mhr o
®Yes No 49 0.061 acr 294 ft 0.12 mhr o
Pruning Pruningto1foot  Pruningto2buds  Canker Control - oo BT | 0 60 i 5
Manhours for 2018 ey Trellis Maintenance S :30¢78en Ui
a clionGroup
Task Total — L —_— Shoot Thinning _ Positioning _ Lateral Removal  Leaf Thinning _ Hedging
oil & Vineyard Floor Management
Plant Management DerienDa s SMating Plants Replaced New Plants
e Cluster Thinning Plant BlockiD Row Loc PlantName Bl Loc
0.30 mhr 1 mhr X Nutrition Management PR
Irrigation Maintenance =
030 mhr 1 mhr X PestM t .
S anegemen Imigation Watering new / weak Vines  Watering all Vines.
Soil or Petiole Testing
Soil Amendment
® Foliar Spray Substance Added Water Amount
+Microthiol Disperss+++LIG Trace 27 gal
o Pesticide Spray
Netting > v
Animal Control
SoIL SPRAY
Soil Ammendment Pesttice sl k2 Adjuvant Foliar Nutrient
= Microthiol Disperss v used per v 2 usedper  LIG Trace v used per
s \sea i tsadne: suggested used used sugge: used used usedper  suggested used per used 100 s ted ed
S e el ik peracre peracte used pervine cutainft  peracre peracre used pervine curtain-ft per100 100gal used Pervine uamqt  PEracre peracre used pervine curtaint
30009 26029 800g 323g 53763 12509 19529 600g 2429 403g
Dot use when temperature exceeds SOGF within 3 days
Guidelines Dot use within 2 weeks of an ol spray

Noneed to combine wih a spreaderisticker

report to: CalAgPermits.org

\dimann Vineyard / sd under Ag PURs

Previous page: Nutrition Management
Top of page: Go

Next Page: Weather Monitoring
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Weather Monitoring

We monitor key weather variables (temperature, humidity, rainfall) in the vineyard for four
purposes:
1. To estimate the anticipated picking date to plan and schedule the crew. We do this by
tracking temperature in hourly intervals and calculating / graphing Growing Degree Days

2. To estimate the vulnerability of the vines to diseases, particularly mildew, to schedule
spraying with fungicides. We do this by tracking a Mildew Pressure Indicator derived
from temperature and humidity.

To evaluate the need for irrigation.

To provide an annual narrative for the weather to characterize the vintage.

We started collecting weather data consistently only in late 2012. For this, we use a Vantage
Pro2 weather station from Davis

(http://www.davisnet.com/weather/products/weather product.asp?pnum=06152) to collect rain,

temperature, and humidity data.

Growing Degree Days

Growing Degree Days (GDD) measures the heat plants have been exposed to over a season.
The assumption is that grapes develop commensurate with the temperature multiplied by the
time they are exposed to that temperature. The temperature needs to be above 55°F to start
counting and not higher than 95°F. In simple terms, 1 GDD is accumulated when a plant is
exposed to 58 °F for 8 hours (i.e., 58-55) * 1/3™ day). To calculate GDDs with reasonable
accuracy, we need long histories of consistent hourly temperature readings and compute the
sum of Growing Degree Hours divided by 24. Reliable data is available free at the National

Oceanic & Atmospheric Administration (NOAA) ’s website http://www.nc°C.noaa.gov/. For

temperature data, go to

http://gis.nc’°C.noaa.gov/map/viewer/#app=cdo&cfg=cdo&theme=temp&layers=1, select a

location and download the data for the required time period.
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Why then do we need our own weather station?

Long, high-quality time series of climate data is generally collected at airports only. We
downloaded hourly data for the nearest airport (San Jose Airport, SJA) for 12 years and then
computed the Cumulative GDDs. The graph on the left shows the result. The little red squares
indicate the dates each year when we picked the grapes in the lower field. Note, at San Jose
Airport, approx. 15 miles away, CGDDs reach somewhere between 2000 and 2400 by the time
we pick at Chateau Hetsakais. If the San Jose Airport CGDDs measured ripeness accurately, all
red squares should lie on a horizontal line theoretically. To look at this more closely, we
computed the difference of each year's CGDD curve with the average of all 12 years. The

middle graph shows the result.

Cumulative Growing Degree Days for 2000 to 2013

CGDD deviation from 12 yr average 200 Relationship between daily CH & SJA temperatures.
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Again, the red squares should lie on a steeply sloping line because we would expect to have

picked earlier in relatively warmer years and later in relatively cooler years. But it does not look
like we did. There could be three different reasons for this “disconnect”: Either the GDD theory
is not valid (I doubt it), or we did not pick at the same level of ripeness each year (possible), or

the weather is different at S.J. Airport when compared to our vineyard (probable).

To test the latter, we checked the correlation of average daily daytime and nighttime
temperatures between San Jose Airport and temperatures collected at our vineyard (only
available for 2013. This graph on the right shows the result. The relationship is not very tight,
with linear regressions showing R-Squares of less than 0.95. My conclusion is that we cannot
rely on historical data collected at San Jose Airport. Instead, we need to collect our own data

history. This is why we need our own weather station.
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Data Management

We purchased a Vantage Pro2 weather station from Davis and collected our hourly weather
data since mid-2012.

At this juncture, we only track and analyze the hourly temperature and humidity data. In the
future, we plan to collect and analyze a broader range of data, including humidity, rainfall, U.V.

intensity, etc. From the hourly data, we compute for every vintage in a spreadsheet:

o Average temperature between 9am & 9 pm (day-time)

o Average temperature between 9pm & 9am (night-time)

o Average humidity between 9am & 9 pm (day-time)

e Average humidity between 9pm & 9am (night-time)

e Highest and Lowest temperatures for the day

e Cumulative Growing Degree Days with 55dF and 95dF cutoff points

e Average data for 2012 through the current year for every day of the year

e 7-day moving averages of all the above

Then we enter this data rom the

spreadsheet into the “WeatherData” e o

table of the database. On the right S =
is a screenshot of the day’s data for

August 6, 2018. The following

screenshot of the “Weather’-tab in

Day's
measureme g measurement
1,256 dFD 1.361.3¢FD
81.2dF 77.49F 749 dF 74.2dF
58.0 dF 57.8dF 58.7 dF 585dF
90% 84% 5% 80%
67% 65% 66 % 60 %
90.0 dF 84.3dF 78.3 dF 80.8 dF
52.0 dF 538dF 558 dF 56.0dF

the “REVIEW: Vintage”-Layout illustrates in the Weather tab how we use the weather data to

summarize weather conditions for the 2020 vintage.
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EVIEW: Vintage 202
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