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Summary

Ten winegrape cultivars were selected for evaluation and planted in a commercial vineyard in the Red Hills
area of Lake County (awarm region with low fertility, volcanic parent material soils east of Kelseyville). The
growing season at Red Hills begins with bud break normally in early April and harvest for most cultivarsin
mid-October. Cultivarsincluded Pinotage, Barbera, Dolcetto, Sangiovese, Grenache, Syrah, Cabernet
sauvignon, Cortese, Cinsault, Nebbiolo, and Mourvedre. Mourvedre proved not to be reliably winter hardy,
and most vines died. Cortese was incorrectly identified by UC Foundation Plant Material Services, and isin
reality the Austrian cultivar Lemberger or Blaufrankisch. All cultivars ripened , achieving at least 23.5% brix
sugar content during the 1998, 1999, and 2000 harvests. Ripening order varied depending on crop load, but in
general, Pinotage is the earliest; Lemberger, Sangiovese, Syrah, Dolcetto, and Grenache tend to be mid-season,
and Cinsault, Cabernet sauvignon, and Nebbiolo tend to be late. In general, Red Hills appearsto be a site well
suited to red wine grape production. Most of the cultivarsin thistrial grew well, and are suited to climate and
soils of the site.

I ntroduction

Lake County isafast growing sub-appelation of the prestigious North Coast American Viticultura
Area Theregionis high devation, with most vineyards above 1300 feet; and the climate continentd in
nature, with cool, wet winters and short (for Cdifornia) warm summers. Red Hillsis east of
Kelsayville and higher in devation, with shalower soils and a somewhat warmer climate. At thistime,
most of the newest plantings have been in thisareaof Lake County, and the Site has proven to be a
good choice for red wine grapes.

When thistrid was initiated in 1994, Red Hillswas a rdatively new grape growing location, and
unproven for many cultivars. The feding among wine grape growers and wine makers in the region was
that evaluaing cultivars not commonly grown would assst both wine makers and growers to find new
choicesfor this young and expanding wine growing region.

Materials and M ethods
The site sdlected isadoping (15 to 30%) area with coarse textured soils of igneous and pyroclastic
parent materias, with ahigh content of obsdian grave, cobbles and boulders. The soils generdly have
low to moderate fertility, are shalow and well drained.

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 Piedmonte 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.

. Corteser 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 EmiliaaRomagna.

. 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.

At the Red Hills site, vines were established by t-budding an existing Sauvignon blanc vineyard planted
in spring of 1990, established on 5 C rootstock with a8 by 9 foot spacing, for atotd of 605 vines
per acre. A randomized complete block experimenta design was used, with 5 replications of 12 vines
per rep for atota of 660 vines. Vineswere trained as bilateral cordon vines on avertica shoot
positioned (V SP) trellis with two pairs of movable foliage wires, and a single fruiting wire set at 32
inches. Vines were irrigated by a drip irrigation systlem in manner that water was not alimiting yield
factor. No frost protection system was used at this Site.

Phenological data was gathered by visud evauations on aweekly basis during bud break, bloom and
verason.

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 weather Sation a the Red Hillsvineyard. A degree day
caulator was used with alower threshold of 50 degrees F.

Results:

Vine Establishment: The mgority of the vines were established by the spring of 1998. The
exception were the cultivars ‘Mourvedre and * Alicante Bouschet’, which died out most likely dueto
winter kill. Mourvedre is alate ripening cultivar, and has condderable green tissue going into the fall. It
isgrown primarily dong the Mediterranean rim where the wesether 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 closdy. She determined that the sdlection was actudly
‘Lemberger’, ared grape from Audriaaso known as ‘Blaufrankisch.” The varietd is native to Audtria.
Itisaso grown in Washington, and pleasant, soft-tannin, fruity wines are made from the fruit. While we
were disgppointed that we didn’t have Cortese in our tria, Lemberger proved to be a good sdlection
for Lake County based on yidd, ripening and wine qudity.

Vine Growth and Performance:

The weather during each season was quite different. 1998 was a rdatively cool, wet and late year.
Following are the phenologica and yield data for 1998:

Phenological Data, Red Hills, 1998

Cultivar Bud Break Cumulative Bloom Date Cumulative Harvest Cumulative
Date Degree Days Degree Days Date Degree Days
Cinsault 4724 172 6/29-7/2 1197 No Harvest
Grenache 4/15 136 6/29-6/30 1180 11/13 3564
Lemberger 4/15 136 No Data* No Data* No Data* No Data*
Syrah 4/21 152 6/26 1111 11/4 3571
Barbera 4/21 152 6/25 1090 11/4 3571
Dolcetto 4/15 137 6/25 1090 11/13 3564
Nebbiolo 3/25 11 6/23 1047 11/13 3564




Sangiovese 4/10 95 6/25 1089 11/13 3564
Pinotage 4/15 137 6/23 1047 11/4 3564
Cabernet 4/26 209 6/26 1111 11/13 35564
* since this cultivar was unidentified at the time, R. Elkins opted not to collect data
Harvest Data, Red Hills, 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 6.59 45 145.3 0.16 41.2
Grenache 1113 9.66 62 153.7 0.4 24.0
Lemberger 6.11 48 126.7 0.49 125
Syrah 11/4 6.7 71 94.3 0.68 9.8
Barbera 114 5.13 61 82.06 0.62 8.3
Dolcetto 11/13 6.57 42 155 0.12 54.75
Nebbiolo 11/13 5.53 23 234 0.57 9.7
Sangiovese 11/13 7.46 54 137.5 0.40 18.65
Cabernet 11/13 6.8 77 87.4 0.56 12.1
Pinotage 11/4 7..07 68 103.2 0.20 35.35

* prunings were dessi cated when weighed

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

Phenological Data, Red Hills, 1999

Cultivar Bud Break Cumulative Bloom Date Cumulative Harvest Date Cumulative
Date Degree Days Degree Days Degree Days
Cinsault 5/3 279 6/17 860 Oct. 1 3192
Grenache 4/30 258 6/13 803 Oct. 1 3192
Lemberger 4/29 253 6/15 831 Oct. 1 3192
Syrah 5/3 279 6/10 787 Oct. 8 3289
Barbera 5/1 276 6/11 778 Sept. 27 3130
Dolcetto 4/28 263 6/15 843 Sept. 27 3130




Nebbiolo 4/28 263 6/10 770 Oct. 8 3289
Sangiovese 4/28 263 6/13 803 Oct. 8 3289
Pinotage 4/28 263 6/13 803 Sept. 27 3130
Cabernet 5/4 300 6/20 917 Oct. 8 3289
Harvest Data, Red Hills, 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 Sept. 27 3.55 43 82 1.22 29
Dolcetto Sept. 27 4.63 42 108 0.53 8.7
Pinotage Sept. 27 38 49 77 0.77 49
Cinsault Oct. 1 5.9 37 158 0.73 8.1
Grenache Oct. 1 5.78 40 145 121 4.8
Lemberger Oct. 1 5.07 48 105 110 53
Cabernet Oct. 8 5.25 66 79 1.62 32
Nebbiolo Oct. 8 2.52 19 127 0.98 2.6
Sangiovese Oct. 8 4.10 37 111 0.87 4.7
Syrah Oct. 8 381 43 88 147 2.6

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

Phenological Data, Red Hills, 2000

Cultivar Bud Break Cumulative Bloom Date Cumulative Harvest Date Cumulative
Date Degree Days Degree Days Degree Days
Cinsault 4124 275 6/16 999 Oct. 27 3842
Grenache 4/20 256 6/13 984 Oct. 6 3646
Lemberger 4/25 281 6/13 984 Sept. 29 3477
Syrah 4/25 281 6/15 990 Oct. 27 3842
Barbera 4/26 289 6/14 987 Sept. 15 3175
Dolcetto 4/23 265 6/10 833 Oct. 6 3646




Nebbiolo 4/23 265 6/14 987 Oct. 13 3718

Sangiovese 4/23 265 6/14 987 Oct. 13 3718
Pinotage 4/21 260 6/8 818 Sept. 15 3175
Cabernet 4/25 281 6/15 948 Oct. 13 3718

Harvest Data, Red Hills, 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 Sept. 15 10.8 116 93 0.72 15.1
Barbera Sept. 15 9.93 97 102 1.18 84
Lemberger Sept. 29 11.39 86 132 0.98 11.6
Dolcetto Oct. 6 12.92 59 218 0.53 243
Grenache Oct. 6 15.98 80 200 1.15 139
Cabernet Oct. 13 11.74 121 97 154 7.6
Nebbiolo Oct. 13 9.81 47 208 0.98 10.0
Sangiovese Oct. 13 14.74 69 213 0.85 17.3
Cinsault Oct. 27 21.65 91 237 2.27 95
Syrah Oct. 27 12.79 95 134 144 8.8

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 analyzed with a pH meter.
The following data were determined:

Fruit Chemistry, Red Hills, 1998

Cultivar Average Berry Percent Brix of pH Titratable Acidity
weight in grams Sugar
Cinsault 2.59 2338 3.7 0.46
Grenache 1.72 27.3 344 0.47
Lemberger 1.34 242 348 0.54
Syrah 133 19.5 3.46 0.68
Barbera 1.68 25.9 2.98 0.94
Dolcetto 133 24.0 4.04 0.48
Nebbiolo 1.63 24.1 321 0.69




Sangiovese 1.36 24.1 3.06 0.82
Pinotage 119 251 3.37 0.55
Cabernet 1.04 24.4 347 0.45

Mog cultivars were adequatdly ripened for wine making when picked with the exception of Syrah,
which had a low sugar content.

Fruit Chemistry, Red Hills, 1999

Cultivar Average Berry Percent Brix of pH Titratable Acidity
Weight in Grams Sugar
Cinsault 3.47 26.1 3.72 0.43
Grenache 1.87 26.3 3.45 0.63
Lemberger 1.75 245 345 0.60
Syrah 1.46 22.1 3.52
Barbera 1.63 26.3 315 1.19
Dolcetto 1.76 26.1 3.85 0.58
Nebbiolo
Sangiovese 1.66 22.6 3.24 0.62
Pinotage 1.18 27 3.62 0.83
Cabernet 114 211 343
Fruit Chemistry, Red Hills, 2000
Cultivar Average Berry Percent Brix of pH Titratable Acidity
Weight in Grams Sugar
Cinsault 3.33 20.9 3.76 0.45
Grenache 2.13 24.9 347 0.57
Lemberger 1.70 239 3.42 0.69
Syrah 1.62 234 3.83 0.54
Barbera 1.82 25.6 3.26 0.96
Dolcetto 153 23.2 3.8 0.48
Nebbiolo 1.78 24.4 3.32 0.62
Sangiovese 1.96 24.4 3.38 0.66




Pinotage 1.60 26.1 3.49 0.57

Cabernet 111 245 3.47 0.55

Conclusions:;

The cultivars that we tested at Red Hills consstently ripened each of the three years that we collected
data, with a couple of minor exceptions. The climate and soil of the Site, long with grower practices
were suitable for growing the cultivars that we evaluated. Wine grape qudity was good, and only minor
adjustments were needed in the winery to produce quality wine.

Generdly spesking, the Itdian wine grape selections had more acidic fruit, while the French wine grape
selections were higher pH.

Yidds of the sdlections that we evauated were in an acceptable range.

With fine tuning of growing practices, such as crop thinning during heavy fruit set years, this Ste could
congstently produce high qudlity fruit sought after by most North Coast AVA wineries.
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