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Summary

Ten winegrape cultivars were selected for evaluation and planted in a commercial vineyard in the Highland
Springs region of Big Valley, Lake County, planted on Clear Lake Clay soil. The growing season at Highland
Springs begins with bud break normally in early April and harvest occursin October through November.
Cultivars evaluated included Pinotage, Barbera, Dolcetto, Sangiovese, Grenache, Syrah, Cabernet sauvignon,
Cortese, Cinsault, Nebbiolo, and Mourvedre. Mourvedre proved not to be reliably winter hardy, and most
vinesdied. Cortese was incorrectly identified by UC Foundation Plant Material Services, and isin reality the
Austrian cultivar Lemberger or Blaufrankisch. Throughout the course of thetrial, achieving at least 23.5% brix
sugar content was difficult for most of the cultivars tested. Only Pinotage reached full maturity in more than
one of the three yearsthat data was collected. Based on our experiences, all other cultivars are not suited to
the site unless viticultural practices to enhance ripening are further investigated and adapted.

Introduction

Lake County isafast growing sub-appelation of the prestigious North Coast American Viticultura
Area. Theregion ishigh devation, with most vineyards above 1300 feet; and the climate continenta in
nature, with cool, wet winters and short (for Cdifornia) warm summers. The Highland Springs areais
located in the south and west part of Big Vdley, and the soils that this vineyard is planted on are
representative of many sitesin Lake County that are often planted to pears. In the part of the vineyard
where thistrid was located, soils are fertile, clay textured, seasonaly poorly drained, and highin
magnesum. When thistrid wasinitiated in 1994, the fedling among wine grape growers and wine
makersin the region was that evauating cultivars not commonly grown would assst both wine makers
and growers to find new choices for this young and expanding wine growing region.

Materialsand M ethods

The ste sdected isardatively fla areawith fine textured dluvid soils. The soil typeisaClear Lake
Clay variant. These soils generdly have moderate fertility, are moderately deep and seasondly poorly
drained. Thetrid was planted into acommercia Chardonnay vineyard, and cultura practices applied
to thetrid were identical as used in the surrounding vineyard.

Eleven wine grape cultivars were chosen to represent awide array of organoleptic and viticultura

features. A list and brief summary follows:

. Barbera: An important red wine grape of the Fiedmonte region of Northern Italy, noted for
good color, tannic sructure and acidity.



. Cabernet Sauvignon: The noble red grape of Bordeaux, and used as a standard to compare al
prospective wine grape cultivarsto.

. Cinsault: A large berried red table grape and wine grape from Southern France used for
blending to soften larger tannic wines, and for rose wines.

. Cortese: A high qudity white wine grape grown in the Fiedmonte region of Northern Italy from
which eegant white wines are made.

. Dolcetto: A productive and compact red wine grape from the Piedmonte region of Northern
Italy from which everyday flavorful wines are made. Wines are of good color, extraction and
fruit.

. Grenache: A red grape vaued for its flavorful, well structured wines, widely grown throughout
the Mediterranean region, often blended with more tannic varietals for body.

. Mourvedre: A red grape from Southern France and Spain that produces deep, extracted tannic
wines cgpable of aging. Often blended with Grenache and sometimes, Syrah.
. Nebbiolo: A noble Italian wine grape from Piedmonte, often compared to Pinot noir. This

cultivar has exacting Site requirements for soils and temperature. The wines are often lightly
colored, very fragrant, acidic, tannic and extremely long lived.

. Pinotage: A hybrid of Pinot noir and Cinsault developed in South Africa. The wines are well
structured, with good color and interesting fragrance.

. Sangiovese: From theregion of Tuscany in Itay, this cultivar isthe main ingredient in Chianti,
and isadso widdy grown in EmiliasRomagna.

. Syrah: A noble red grape grown in the Rhone Valey region of France, itisaso widdy grownin
Audrdiawhereit isknown as Shiraz. Wines often have afruity fragrance, are dark in color,
with good tannic structure, and are cgpable of aging well.

A trid with arandomized complete block experimental design was planted on July 6, 1994, consisting
of 5 replications of twelve vines for each cultivar for atotal of 715 vines. Vineswere grafted on 5C
rootstock. Spacing of thetrial is 6 feet between vines planted in 11 foot wide rows, for aplant density
of 660 vines per acre. Vines were trained as bilateral cordon vines on avertica shoot positioned (VSP)
trellis with two pairs of movable foliage wires, and asingle fruiting wire st at 32 inches. Vineswere
irrigated by adrip irrigation system in manner that water was not alimiting yield factor. Frost protection
is accomplished by an impact sprinkler system that covers the entire vineyard.

Phenologica datawas gathered by visud evauations on aweekly basis during bud break and bloom.

Harvest of the cultivars occurred when random field sampling of berries determined that most of the
fruit was close to 23.5% brix sugar content. At each harvest, 100 berry samples were picked and
cooled. The samples were then taken to alab at either Steele Wines (1998) or the UC Hopland
Research and Extension Center (1999 and 2000) to determine berry weight and wine grape chemistry,
including pH, titratable acidity, and % brix sugar content. Each vine was harvested by counting the total
number of clugters, and yield per vine (in kilograms). Fruit was then collected and crushed, and
fermented into wine.

During the dormant season, dl canes from each individua vine were gathered and weighed following



pruning. Degree days were determined by consulting with the UC IPM internet web site westher data
base, which tabulates data from an eectronic weether station at Kelseyville. A degree day caulator
was used with alower threshold of 50 degreesF.

Results:

Vine Establishment: The mgority of the vines were established by the spring of 1998. The
exception was the cultivar ‘Mourvedre', which died out most likely due to winter kill. Mourvedreisa
late ripening cultivar, and has congderable green tissue going into the fall. It is grown primarily dong the
Mediterranean rim where the weether is hot in the summer, and mild in the winter.

When ‘ Cortesg’ began to bear, the fruit was red, meaning that the selection was improperly identified.
During avigt in 1996, Dr. Anna Schneider brought some bud wood back to Italy and budded it on
severd vinesin order to study it more closdly. She determined that the selection was actudly
‘Lemberger’, ared grape from Austriaaso known as ‘Blaufrankisch. The varietd is native to Audtria.
Itisaso grown in Washington, and pleasant, soft-tannin, fruity wines are made from the fruit.

Vine Growth and Performance:

The weather during each season was quite different. 1998 was a rdlatively cool, wet and late year.
Following are the phenological, yidd, and wine grape chemistry data for 1998:

Phenological Data, Highland Springs, 1998

Cultivar Bud Break Cumulative Bloom Date Cumulative Harvest Cumulative
Date Degree Days Degree Days Date Degree Days

Cinsault 4/24 85 712 829 No harvest

Grenache 4/15 39 6/30 817 No harvest

Lemberger 4/15 39 No harvest

Syrah 4/18 61 6/2 6 757 No harvest

Barbera 4/16 50 6/25 744 11/13 3022
Dolcetto 4/15 39 6/25 744 No harvest

Nebbiolo 3/25 5 6/23 720 11/4 3005
Sangiovese 4/12 30 6/25 744 11/13 3022
Pinotage 4/15 39 6/23 720 11/4 3004
Cabernet 4/26 105 6/26 765 11/13 3022

* since this cultivar was unidentified at the ti me, R. Elkins opted not to collect data



Harvest Data, Highland Springs, 1998

Cultivar Date Picked Average Average Average Average VineYidd/
Yield per Clusters per Cluster Pruning Pruning
Vine (kg) Vine Weight (g) Weight (kg) Weight*

Cinsault No harvest

Grenache No harvest

Lemberger No harvest

Syrah No harvest

Barbera 11.35 67 169 114 9.96

Dolcetto No harvest

Nebbiolo 11.84 52 227 0.80 148

Sangiovese 17.81 75 237 0.91 19.57

Cabernet 7.06 76 92 0.80 8.83

Pinotage 8.77 66 132 0.66 13.28

1999 was dso a cool growing season, with alate start. As the summer progressed, it became warme,
and harvest was ahead of the previous season.

Phenological Data, Highland Springs, 1999

Cultivar Bud Break Cumulative Bloom Date Cumulative Harvest Date Cumulative
Date Degree Days Degree Days Degree Days

Cinsault 4/28 130 6/22 810 No harvest

Grenache 4/21 107 6/18 780 No harvest

Lemberger 4/26 125 6/18 780 10/21 2931
Syrah 4/24 120 6/17 740 No harvest

Barbera 4/23 110 6/18 780 No harvest

Dolcetto 4/26 125 6/18 780 10/21 2931
Nebbiolo 4/21 96 6/16 672 11/5 3059
Sangiovese 4/23 110 6/16 672 11/5 3059
Pinotage 4/21 96 6/19 790 10/4 2720
Cabernet 4/27 127 6/20 800 No harvest




Harvest Data, Highland Springs, 1999

Cultivar Date Picked Average Average Average Average VineYidd/
Yield per Clusters per Cluster Pruning Pruning
Vine (kg) Vine Weight (g) Weight (kg) Weight*
Barbera Not
harvested
Dolcetto 10/21 6.08 37 164 0.89 6.8
Pinotage 10/4 11.45 78 146 0.62 185
Cinsault Not
harvested
Grenache Not
harvested
Lemberger 10/21 11.11 56 198 0.40 27.8
Cabernet Not
harvested
Nebbiolo 11/5 3.89 25 156 0.46 84
Sangiovese 115 8.95 41 218 0.57 15.7
Syrah Not
harvested

During the 2000 growing season, the weather was warmer and dryer, but larger crop loads required
more heet and time to ripen the fruit.

Phenological Data, Highland Springs, 2000

Cultivar Bud Break Cumulative Bloom Date Cumulative Harvest Date Cumulative
Date Degree Days Degree Days Degree Days

Barbera 4/24 60 6/8 583 No harvest

Dolcetto 4/28 76 6/7 579 No harvest

Pinotage 4/21 43 6/9 593 10/6 2818
Cinsault 4/28 76 6/10 603 No harvest

Grenache 4/24 43 6/7 579 118 3037
Lemberger 4/28 54 6/9 593 No harvest

Cabernet 4/27 70 6/9 593 No harvest

Nebbiolo 4/21 43 6/9 593 11/3 3009
Sangiovese 4/23 54 6/7 579 113 3009
Syrah 4/26 66 6/7 579 No harvest




Harvest Data, Highland Springs, 2000

Cultivar Date Picked Average Average Average Average VineYidd/
Yield per Clusters per Cluster Pruning Pruning
Vine (kg) Vine Weight (g) Weight (kg) Weight*

Pinotage 10/6 10.88 116 93 0.72 15.1

Barbera No harvest

Lemberger No harvest

Dolcetto No harvest

Grenache 118 15.98 80 199 1.15 139

Cabernet No harvest

Nebbiolo 113 9.81 47 207 0.98 10.0

Sangiovese 11/3 14.74 69 213 0.85 17.3

Cinsault No harvest

Syrah No harvest

The vines generdly had large crops in 2000, and there was insufficient heet to ripen the fruit.

Fruit quality: 100 berry samples were taken from each replication of the trial and analyzed for % brix
sugar with arefractometer. Titratable acidity was dso determined, and pH andyzed with apH meter.
The following data were determined:

Fruit Chemistry, Highland Springs, 1998

Cultivar Average Berry Percent Brix of pH Total Acidity
weight in grams Sugar (grams/100 ml)

Cinsault No harvest

Grenache No harvest

Lemberger No harvest

Syrah No harvest

Barbera 185 214 3.26 1.10

Dolcetto No harvest

Nebbiolo 142 17.8 3.39 0.86

Sangiovese 18 17.8 3.16 0.82

Pinotage 0.95 253 3.69 0.65

Cabernet No harvest




Fruit Chemistry, Highland Springs, 1999

Cultivar Average Berry Percent Brix of pH Total Acidity
Weight in Grams Sugar (grams/100 ml)
Cinsault 167 205 3.30 0.68
Grenache 1.37 225 357 0.63
Lemberger 185 17.7 314 0.87
Syrah 1.26 17.6 3.70 0.65
Barbera 142 17.8 3.39 0.86
Dolcetto 0.95 253 3.69 0.65
Nebbiolo 1.04 20.1 342 0.74
Sangiovese No harvest
Pinotage No harvest
Cabernet No harvest
Fruit Chemistry, Highland Springs, 2000
Cultivar Average Berry Percent Brix of pH Total Acidity
Weight in Grams Sugar (grams/100 ml)
Cinsault No harvest
Grenache 1.67 20.8 3.32 0.65
Lemberger No harvest
Syrah 1.26 205 343 0.64
Barbera 1.85 21.4 3.26 1.10
Dolcetto 1.26 17.6 3.70 0.65
Nebbiolo 138 17.7 341 0.86
Sangiovese 1.80 17.8 3.16 0.82
Pinotage 0.95 253 3.69 0.65
Cabernet 1.04 20.1 342 0.74

Indl three seasons, % brix sugar was generdly insufficient for quaity wine, with the exception of

Pinotage in 1998 and 2000, and Dolcetto in 1999. Acids were generdly high, and pH values were
low, which is expected in under ripe fruit.




Conclusions;

Asagroup, the cultivars selected for thistrid did not ripen very well in the three years that thistrial was
conducted. Only Pinotage and Dol cetto were able to acheive complete ripeness, and not every season.
Large crops and inadequate canopies created unfavorable fruit/shoot ratios, in al cases exceeding 5/1,
which is considered to be the ided ratio for quality fruit. Degree summations indicated that there was
insufficient heat to fully ripen the cultivars, especidly with the large crop loads and smdl canopies. Data
from asmilar tria conducted in Red Hillsindicates that a least 3200 hours were required to ripen
moderate fruit loads, and that big crops required as much as 3800 hours. At the Highland Springs plot,
those heat summations were not achieved, and consequently, fruit didn’t ripen before fdl rains, mold
and bird damage destroyed the crop.

It may be possible to grow these cultivarsif crops were significantly thinned, or other srategies
employed to enhance canopy growth and ripening. Otherwise, these cultivars would not be awise
choicefor thislocation and soil type.

Acknowledgements

The Roumuiguiere Family generoudy donated space, labor and management to host thistrid for the
Lake County Wine Gragpe Commission. 1n 1998, Stede Wines did dl laboratory andysis of fruit
samples free of charge. In 1998, the staff of the UCCE Lake County office asssted the project a no
cogt to the Lake County Wine Grgpe Commission, including Jm Benson and Marianne Siedler who
collected plot data, and data analysis was done by Erica Lundquist and Carolyn Shaffer 1n 1999, the
UC Hopland Research and Extension Center, and Ivana Picciau, a student intern funded by the UCCE
Mendocino County office, did al [aboratory anadlyss of fruit samples free of charge. In 2000, Jm
Nosera, Mendocino County Ag. Tech asssted in harvest, and ran dl laboratory analyis of fruit samples
at the UC HREC free of charge. Datawere entered into spread sheetsin 1999 by Maureen Mulhern
of the UCCE Mendocino Office free of charge. Datafor the 2000 harvest were entered into spread
sheets by Jm Nosera free of charge, and Jm aso ran the statistics for both 1999 and 2000 harvests.
Dr. Oenes Huisman, UC Berkdey, assgted in dl harvests, and made sample wines from many of the
cultivars being evauated. Draft reports were reviewed and suggestions were made by John Harper,
UCCE Mendocino and Lake Counties; Jm Wolpert and Andy Walker, Dept. of Enology and
Viticulture, UC Davis. We thank everyone who worked with us to make this report possible,





