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INTRODUCTION

Pinot noir and Chardonnay are the two main winegrape varieties in Oregon. In 1998, they comprised
approximately 59% of the Oregon winegrape acreage, and 57% of the total production for a value of
$10,803,000 (62% of total) (1). Internationally, clonal selection of Pinot noir and Chardonnay have
made available, for each variety, an array of clones with wide ranging levels of productivity and fruit
quality. In the Champagne region, clones were selected for increased yields; in Burgundy, the main
criterion was high fruit quality; and in Switzerland, the Pinot noir clone Mariafeld was selected for
disease resistance. In the U. S., clones selected here and elsewhere continue to be evaluated for their
suitability to local growing conditions. The Pinot noir clones included in the trial at Woodhall 111
Vineyard (Table 1) include representatives of diverse types loosely classified into four groups: 1) Pinot
fin, typically characterized by having small clusters and prostrate growth habit; 2) Mariafeld, most noted
for having loose clusters; 3) Upright, known for their erect growth habit; and 4) Fertile, typically having
large clusters and prostrate growth habit (2). The Chardonnay clones at Woodhall 111 Vineyard (Table
2), although not as numerous as clones in the Pinot noir trial, also represent a range of types with
different levels of productivity and fruit quality.

file://E:\OWAB Research\1998-99\Report7\casta99a.htm 5/31/2006



Grape Research Reports, 1998-99: Evaluation of varieties, clones, and rootstocks: Il. & Il... Page 2 of 27

Table 1. Pinot noir clones included in the trial at Woodhall I1I Vineyard, Alpine, OR.

Type Clone Name Origin
Pinot fin FPMS 2A Widenswil Switzerland
FPMS 4 Pommard Burgundy
FPMS 10 Beba Spain
FPMS 29 Jackson France via California
DJN 113 CTPS 113 Burgundy
DIN 114 CTPS 114 Burgundy
DIN 115 CTPS 115 Burgundy
Marniafeld FPMS 17 Marniafeld Widenswil
FPMS 23 Marniafeld Widenswil
Upright FPMS 22 Gamay Beaujolais  California
ESP 374 Espiguette 374 ENTAV, Espiguette
DJN 60 Dijon 60 Burgundy
Fertile FPMS 16 Jackson France via California
FPMS 31 CTPS 236 Roederer, Chouilly
FPMS 32 CTPS 386 Roederer, Chouilly
FPMS 33 CTPS 388 Roederer, Chouilly
ESP 236 ENTAV 236 ENTAV, Espiguette
DIN 375 CTPS 375 Burgundy
DIN 10/18 CTPS 1018 Alsace
COL 538 CTPS 538 Alsace
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Table 2. Chardonnay clones included in the trial at Woodhall III Vineyard, Alpine, OR.

Clone Name Origin

France DIN 75 CTPS 75 Burgundy
DIN 76 CTPS 76 Burgundy
DIN 78 CTPS 78 Loire
DJN 95 CTPS 95 Burgundy
DIN 96 CTPS 96 Burgundy
ESP 352 ENTAV 352 ENTAV, Espiguette

United States FPMS 4 Olmo # 66 Martini Vineyard, California
FPMS 5 Olmo # 69 Martini Vineyard, California
FPMS 6 Olmo # 68 Martini Vineyard, California
FPMS 14 Olmo # 65 Martini Vineyard, California
FPMS 15 Prosser Washington

Abbreviations used are as follows:

COL = Colmar

CTPS = Committee Technique Permanent de la Selection

DJN = Dijon

ESP = Espiguette
ENTAV = Etablissement National technique pour 1' Amelioration de la Viticulture
FPMS = Foundation Plant Materials Service, Davis, CA

Vines in the Woodhall 111 Vineyard Pinot noir and Chardonnay clonal trials were in the tenth leaf in the
1998 season. Both trials consist of own rooted vines, planted on a 1.8m x 2.7m (6 ft x 9 ft) spacing, and
trained to an upright vertical trellis. At harvest in 1998, yield components and juice composition were
measured in both trials. Additionally in the Pinot noir clones, fruit set, vegetative growth parameters,
cluster architecture, and skin anthocyanins were measured. During budbreak, bloom, and veraison, the
Pinot noir clones were rated for their stage of development, and starting at veraison, a ripening survey
was conducted with sampling at twoweek intervals until harvest.

Demonstration wine lots are being made from the 1998 harvest by Barney Watson, OSU Department of
Food Science and Technology, with the following Pinot noir clones: ESP 236, FPMS 2A, 4, 10, 29, 17,
23, and 32, and DJN 113, 114, and 115. Wine making results will be reported at a later date.

MATERIALS AND METHODS

Pinot noir clones

Canopy development and vine vigor - The Pinot noir clonal trial was pruned in February 1998. Pruning
weights were measured, and 30 buds per kilogram of one-year-old wood were left. Shoot length,
diameter, and leaf number were measured on three shoots per replicate on 7 July, prior to hedging.

Bud burst, bloom, and veraison phenology - Prior to budbreak, five canes per replicate were selected for
estimating bud burst, bloom, and veraison phenology. During budbreak, the five uppermost buds of each
cane were scored three times per week using the scale proposed by Johnson and Howell (3). At bloom,
25 clusters per replicate were rated three times per week for percentage of fallen caps. During veraison,
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the same clusters were scored three times per week for percentage of dark colored berries.

Fruit set and cluster architecture - Prior to bloom, three clusters per replicate were enclosed in mesh
bags to retain all shed flowers. The bags were removed approximately four weeks after full bloom and
all abscised flowers and fruitlets were counted. The previously bagged clusters were picked separately at
harvest. The number of flowers was calculated as the sum of shed flowers and berries. Percent fruit set
was calculated as the quotient of berries at harvest and total number of flowers per inflorescence. Cluster
length, and volume were measured and the clusters were frozen for later determination of berry number.

Ripening survey - On August 24, at the onset of veraison, and at two-week intervals until harvest, a
three- cluster sample was collected per replicate. Cluster weight was measured, and berry weights were
measured on a 100-berry subsample randomly selected from the three clusters. The remaining berries
were crushed for determination of soluble solids, pH, and titratable acidity.

Yield and fruit quality - The Pinot noir clonal trial was harvested on September 25. A sample of 10
clusters per replicate was crushed for determination of soluble solids, pH, and titratable acidity. A
sample of five clusters per replicate was used to estimate number of berries per cluster. Cluster weight
was calculated by averaging the pooled 15-cluster sample weight. Berry and skin weights were
measured on a 100-berry subsample randomly selected from the five clusters. Skins were extracted in
acidulated methanol. Anthocyanins were determined by absorbance at 530 nm and concentration was
calculated using an extinction coefficient of E 1%=380 (4,5). Sugar per vine was calculated by
multiplying must sugar concentration (°Brix/100) by total yield per vine.

Chardonnay clones
Pruning - The Chardonnay clonal trial was pruned in February 1998. Pruning weights were measured,
and 30 buds per kilogram of one-year-old wood were left.

Yield and fruit quality - The Chardonnay clonal trial was harvested on October 16. A sample of 25
clusters per replicate was crushed for determination of soluble solids, pH, and titratable acidity. Berry
weights were measured on a 100-berry subsample randomly selected from a fivecluster sample from
each replicate. Cluster weight was calculated by averaging the pooled 30-cluster sample weight. Sugar
per vine was calculated by multiplying must sugar concentration (°Brix/100) by total yield per vine.

RESULTS AND DISCUSSION

Pinot noir clones - 1998 season

Yield and yield components - Yield of the Pinot noir clones ranged from a high of 1.55 t/ac (DJN 10/18)
to a low of 0.73 t/ac (FPMS 29) (Table 3). FPMS clones 2A, 4, and 10, all Pinot fin clones, had
relatively high yields. Additionally, there were relatively high yielding Upright (DJN 60 and FPMS 22)
and Fertile clones (DJN 375, FPMS 31, and 32). The overall average yield for the Pinot noir clones in
1998 was 1.15 t/ac. This represents a 50% reduction compared to that of 1997 (2.30 t/ac).
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Tahle 1. Yield companents af Pinat nair chones a1 Woodhall 101 Vineyard in 15998

Taeld Yield Berries' Bermy wi. Cluster wi. Shwoids’ Clasters!
Chone (kgfvine) & {1ac) + clusier & ) * (g Y vine + shiot &
Pinot fin
FPMS 2A 1.73 17 1L 0ls T4 5 (1] .04 23 18 1% | 1.1 [1X1]
FEMS 4 1.63 LU I O B T4 5 057 0.0% T8 4 15 2 K] 2
FPMS 10 1.3 o7 121 0046 15 7 [ 0.06 60,9 [ ¥ 15 2 1.4 0.1
FPMS 29 082 oiE 0T 007 [ 2] 4 L1 R o3 5T.R 49 13 | 1.1 01
DN 113 1.10% 027 097 04 65 ] (L] oo7 552 [ 1% 2 1.1 i1
D=4 1.0l L2} 0% oM [ 7 101 0,07 61,9 .0 13 2 1.2 0.1
DN 112 1.02 iz % ol fid i [LR ] 0,05 62.4 ih 14 1 1.2 0.1
Manaleld
FPMS 17 nEs nng oM o7 75 4 L% 0,0 67.3 4.1 12 2 1.1 a1
FPMS 13 1.2% LN b Ll 1 i} 92 ond 75.2 17 11 | 1.3 0.0
Upright
FFMS 22 1.57 0.08 1.3% 007 T8 4 .07 [IE1E] 83,7 1.0 17 i} 1.1 0.0
ESP 374 103 o1s o091 o4 B L 498 10 844 [[iT1] 13 1 09 ol
DM 60 146 o 129 23 3 ' 0,590 007 T8 5.6 15 2 14 nz
Fenrile
FPKES 16 118 o011 1Los ko 62 3 1.03 002 43 30 6 o 1.1 ol
FPhiS 31 1.58 025 141 @o EL 1 1ol 008 - 6,0 13 1 1.2 0l
FPMS 32 1 48 i 132 o ER 6 09l 05 0.6 5h 14 1 1.3 .l
FPRIS 33 1.15 oie Lo 017 T3 3 0,54 003 9.5 18 1% ! 1.1 w1
ESP 216 1.20 oI L o) ] 0,98 00T RE0 4.0 12 1 1.2 ni
DIM 375 1.46 038 L3 023 T8 3 1.0e} LIS e 4.0 15 z 1.3 02
DIN NIVIS 1.73 o 155 02 ] 5 1.0} .09 R4 .4 5.3 17 ] 1.3 (L1}
COL 538 1.29 02% LIS 02l T 5 1.01] (153 pl K T 14 i 1.1 ol

Sdgnificant F

(T

LLL

ns

LLL

! s, *, **, and *** indicaie ned significant, and satistically significant a1 the 0,03, 0.01, and 0.001 levels of probability, respectively.

Berry weights ranged from 0.91 g (FPMS 17 and 32) to 1.07 g (FPMS 22) (Table 3). These differences
were, however, not statistically significant. Cluster weights ranged from 57.8 g (FPMS 29) t0 94.8 g
(FPMS 31). In addition to FPMS 29, several other Pinot fin clones (DJN 113, 114, and 115) had
relatively low cluster weights. Other clones with relatively high cluster weights included FPMS 22 and
ESP 374 (Upright clones), and FPMS 32, ESP 236, and DJN 10/18 (Fertile type clones). Cluster weight

was significantly correlated to yield (R2:0.374). In 1998, all clones, with the exception of ESP 374 and
FPMS 17 and 23, had lower cluster weights than in 1997. This can be attributed to lower berry weights
and fewer berries per cluster in 1998 compared to those in 1997.

Fruit composition - Juice soluble solids at harvest ranged from 22.0 °Brix (FPMS 22) to 23.7 °Brix
(FPMS 2A) (Table 4). The Pinot fin clones tended to have higher soluble solids than those of the other
groups. The three Upright clones had the lowest soluble solids. The Pinot fin clones, with the exception
of FPMS 2A, tended to have relatively high juice pH and correspondingly low titratable acidity levels
compared to those of the other clones. Juice pH and titratable acidity at harvest were inversely correlated

(R2 = 0.827). Neither pH nor titratable acidity, however, was closely correlated to Brix.
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Table 4. Fruit composition of Pinet noir clones at Woadhall 11 Vineyard in 1998,

Soluble Titratable Skin Skin
Salids acidity Sugar Anthocyanin Anthocyanin
Clome ("Brix) & pH + {g/L) + (kg/vine) =  (mp/gberny) (mgberry) +

Pinat finy

FPMS 2A 137 01 186 00] 7.20 0,21 041 004 166 014 1.62 0,0

FPMS 4 233 01 299 002 580 0,22 038 004 1.45 013 1.3% 01K

FPMS 10 32 00 199 003 5.05 0,23 032 0.0z 1.48 .08 1.39 0,132

FPMS 29 32 02 300 004 578 041 01w 0.0z 146 0.1 1.32 013

DI 113 33 03 302 005 500 042 0.25 006 .48 0.07 148 0.0

DI 114 230 01 301 005 570 0,21 0,23 0.0s 1.62 016 1.6d0 0.

DIN 115 D0 01 295 0u4 (.13 .42 0.23 003 1.3% 0.03 1.35 0.3
Mariafeld

FEMS 17 b il 06 232 0.02 7.14 0,12 o 1% 0oz 1.%4 014 1.74 013

FPMS 23 15 02 1RG0 691 012 028 0oz 1.4 nis 105 017
Upright

FPMS 22 2o 03 28 002 7.0 018 0,34 0.0z 1.39 010 1.49 013

ESP 374 14 03 290 003 6,78 0,28 0,23 004 1.41 mll 1.34 004

DN G0 111 04 8% 002 7.13 L) 0,32 006 1.29 011 129 015
Fertils

FPMS 16 110 03 298 0.02 6,26 024 0,27 0.0z 1.51 R 1.53 LR

FPMAS 31 119 02 23%9 003 7.17 034 0,36 0.ns 148 ol 1.48 LR

FPMS 32 7 0l 301 o 0,31 013 .34 003 1.74 .15 1.55 005

FPMS 33 T 04 1EER 00 7.12 019 .26 004 1.53 .02 1.47 005

ESP 236 X8 02 194 004 6.72 049 0.27 003 1.55 0.0 1.54 015

DM 375 % 03 288 003 7.17 .31 0,33 0.6 1.51 niz2 1.51 4

(Rl LITE 125 02 285 003 1.51 030 0,39 0103 1.67 niz 166 017

COL 538 1.3 02 2194 0.02 6,56 .22 029 005 1.23 .09 1.23 0,03

Signiﬁ,_-_-““ F ..1 LL L] LL L wEE L] wEE

Voo and *** jndicate statistically significans ag the 0.01, and 0.001 levels of probability, respectively

FPMS clones 2A, 4, and 10, Pinot fin type clones, had above average juice soluble solids, as well as
above average yields (Figure 1A). Two Fertile type clones, DJN 375 and FPMS 31, also had above
average juice soluble solids and above average yields. Clones DJN 113, 114, and 115, and FPMS 29,
also Pinot fin type clones, had above average soluble solids but below average yields. DJN 60 and
FPMS 22 (Upright clones) and DJN 10/18 and FPMS 32 (Fertile type clones) had above average yields
but below average soluble solids. The Mariafeld clones FPMS 17 and FPMS 23 had below average
yields and, in contrast to 1997, had below average juice soluble solids. In 1998, all twenty clones had

higher soluble solids but lower yields than in 1997.
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Figure 1. A Juice soluble solids, and B skin anthocyanins vs. yield of Pinot noir clones
at Woodhall Il Vineyard in 1998. Horizontal and vertical lines indicate the overall
seasonal averages of soluble solids, skin anthocyanins, and yield.

FPMS 23 and FPMS 17, both Mariafeld clones, had the two highest skin anthocyanin concentrations
(2.05 mg/g berry and 1.94 mg/g berry, respectively). These two clones have consistently had the highest
skin anthocyanin concentrations. There was a relatively narrow range in anthocyanin concentration
among the other clones, from 1.23 mg/g berry (COL 538) to 1.74 mg/g berry (FPMS 32). The values
reported here are generally comparable to those reported by Price and Watson (2) for wines produced in
1994 from the Pinot noir clones at Woodhall.

The relationship between skin anthocyanin concentration and yield is shown in Figure 1B. Although
DJN 10/18, FPMS 2A, and FPMS 32 had above average anthocyanins and above average yields, none of
the clones had both high anthocyanins and high yield. The clones with the two highest anthocyanin
content, FPMS 23 and FPMS 17, both had below average yields.

Fruit set and cluster architecture - Fruit set was generally even among the clones with the exception of
FPMS 2A which had relatively high fruit set, and FPMS 17 and 23 (both Mariafeld clones), which had
relatively low fruit set (Table 5). The overall average for flowers per inflorescence was lower in 1998
than in 1997 (290 and 394, respectively). Fruit set was 29% in both seasons.
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Table 5. Fruit set and cluster architecture of Finot noir clones at Woodhall 111 Vineyard in 1998,

Cluster Cluster Cluster
Flowers/ Fruit Set Length Vaolume Compaciness
Clome Inflorescence + {%%) £ (cm) & fem’) * (berriesfom) +

Finot fin

FPMS 2A 257 23 40 3 11.8 0.5 87 5 86 0.4

FPMS 4 255 16 27 4 102 09 63 5 0.6 0.6

FEME 10 257 9 KK 1 110 0.2 72 G 7.7 0.2

FPMS 29 204 11 32 5 10.1 0.3 Gl [ 6.7 1.2

DIN 113 208 19 26 3 24 0.5 42 4 57 0.4

DI 114 259 7 25 1 10,1 0.3 51 7 6.3 0.5

DIM 115 246 22 33 i 1.0 0.7 G 14 82 1.0
Manafeld

FPMS 17 368 26 19 2 13,0 0.5 53 ] ] 0.5

FPMS 23 411 33 0 1 128 06 4] 13 .4 0.4
Upright

FPMS 22 345 23 25 1 1.9 03 B3 ] 74 0.5

ESP 374 285 34 i2 2 10.5 1.0 &0 1] 8.6 0.6

DM 60 295 12 il 2 11.1 4 &0 1] 52 0.5
Fertile

FPMS 16 231 23 32 1 9.5 03 4 4 7.6 0.5

FPMS 31 392 44 28 4 12.2 0.5 81 16 bR 1.3

FPMS 32 282 15 27 3 10.0 [N} 62 6 7.6 0.6

FPMS 33 E1 L] 13 28 3 11.4 0.2 72 [ 1.7 0.4

ESP 236 352 an 30 | 11.4 0.6 a0 4 9.2 03

DIM 375 310 23 32 2 11.2 0.4 g1 1] R ns

DIM 10f18 284 26 10 | 10,5 .G &0 13 8.1 0.3

COL 538 242 24 31 2 9.6 G 64 ] 1.8 0.6

S:iifl:iiﬁmm F LTT] e [TTL ek T

42 indicates statistically significant at the 0,001 level of probability.

Cluster volume was correlated to cluster weight (R2 = 0.381). Those clones noted above as having lower
weight clusters had low volume clusters (Tables 3 and 5). The two Mariafeld clones, FPMS 17 and 23,
had relatively low weight, low volume clusters. And, characteristically, they had relatively long clusters
with few berries, resulting in low cluster compactness (loose clusters). In general, clusters were shorter,
had lower volume, and were less compact in 1998 than in 1997. In contrast to the other clones, the
Mariafeld clones had clusters in 1997 and 1998 that were roughly equal in length and volume, but in

1998 were slightly more compact.

Vine vigor - Pruning weights are an index of vine vigor and may help to explain some of the differences
in yield. In 1998, pruning weights ranged from 0.32 kg/vine (FPMS 17) to 0.59 kg/vine (FPMS 2A), but
these differences were not statistically significant (Table 6). Yield was, however, correlated to pruning

weight (R2 =0.298). And, clones noted earlier as having higher yields, tended to have higher pruning

weights.
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Table 6. Vegetative growth, pruning weight and cane weight of Pinot noir clones a0 Woodhall 11 Vineyard in 1998,

Shoot Shoot
Lengih Diameicr Leawves/
7 July 7 July Shoat Pruning wt.* Cane wi.} Ravaz
Clone {cm) & {mim} + Thly  +  kgivine) + (g) £ Index’ =
Pinot fin
FPMS 2A 114 2 T.62 025 158 | 0,59 0,08 32.5 2.5 564 030
FEMS 4 142 2 T.54 019 18 0 0.47 0.0 26.1 16 9,22 1.95
FPMS 10 126 3 7.15 020 17 1 0435 0.07 7.9 4.3 699 1.15
FPMS 19 127 8 6,78 030 18 0 0.37 0,03 30.7 4.5 4.77 63
DIW 113 129 4] 6.93 0.27 19 1 041 0,04 27.2 10 6.47 049
DIN 114 [EE] f .06 (.08 18 1 0,39 0,06 bl 13 5.99 0.90
DIM 115 134 ] T.37 0.26 I8 0 .40 003 154 32 4.72 093
Mariafield
FFMS 17 127 1 T.1% .40 17 | 0,32 0,06 154 19 4.10 0.78
FPMS 23 137 & 813 043 15 L] 036 00z k1 K 2.2 4,30 048
Upright
FPMS 22 141 ] .86 024 18 L1} 052 005 292 2.0 4,99 067
ESP 314 140 5 1.53 .25 18 LI} 0.31 003 20,0 4.0 514 1.30
DIN 60 135 4 1.85 03l 15 L1} 053 0.0 2.0 0 507 D65
Fertile
FPME 16 137 5 1.56 034 19 [} 046 0.035 320 1.4 40 045
FPMS 31 119 4 E.87 031 17 1 0,410 0,05 3.4 1.5 7137 107
FPMS 32 141 10 7.99 0.6 17 1 036 0,06 126 4.l T7.06 1.30
FPMS 33 135 1 EBS 036 18 1] 0,50 011 159 LT 642 0. 70
ESF 236 120 [ 1.97 008 18 ] 0.34 0.04 197 1.3 G619 029
DIM 375 124 B 178 0,06 18 0 0,43 008 9.7 0 589 040
DIW 1018 132 5 B.05 031 18 1 .49 0,03 6.8 16 757 1.04
COL 538 129 3 7.27 0, 18 0 049 010 4.7 40 840 1.34
Significant F el g ns ns [it3 "

: Pruming weight from February 1998,
*Cane weight from Febouary 1998,
“The Ravaz Index is the ratio of yicld from Cctober 1997 19 pruning weight from Febroary 1998,

ns, **, and *** indicate not significant, and statistically significant at the 0,01, and 0.001 levels of probability, respectively.

Phenology and ripening - Bud burst of the different clones took place during the three day period from
Julian day 114 to 116 (April 24 to April 26) (Table 7). Most clones, including representatives from all
types, had bud burst on Julian day 114. Col 538 was last to reach bud burst on Julian day 116. Full
bloom occurred during the four day period from Julian day 179 (June 28) to Julian day 182 (July 1). The
time elapsed between bud burst and full bloom ranged from 65 to 67 days, averaging 66 days. Bud burst
was 3 days earlier but full bloom was 15 days later in 1998 than in 1997.
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Table 7. Julian days' 1o bud burst, full bloom, and veraison for 20 Pinot noir clones at Woadhall 101 Vineyard, Alpine, Oregon in 1998,

Bud burst Bloom 1o Bud burst

Clone Bud burst  Full bloom  Veraison 10 bloom VETAISON 1 veraison
Pinot fin
FPMS 2A 115 182 b 67 [E11] 126
FPME 4 114 179 240 [~ 6l 126
FFMS 10 114 181 1 67 60 126
FPMS 29 114 181 240 i) ] 126
DIN 113 115 180 240 (] 59 125
DIM 114 115 182 240 6 58 124
DIM 115 115 182 240 67 58 125
Marnafeld
FPMS 17 115 180k 242 [it4] [ 128
FPMS 23 114 181 242 67 il 127
Upright
FEMS 12 14 182 242 67 i} 127
ESP 374 14 181 242 67 il 127
DM Gl 114 1E1 241 67 6l 127
Fertile
FPMS 16 114 180 241 1] al 127
FEME 31 114 181 241 67 i) 127
FEMS 32 114 181 242 67 6l 128
FPMS 33 114 181 241 67 il 127
ESP 236 114 181 240 67 59 126
DJIN 3175 114 181 241 67 &0 127
DIN V15 114 180 241 [0 G0 126
COL 538 116 182 M1 67 59 126
Significant F oy e it

"The Julian calendar nuns from January 1 1o December 31 (Tulian day 1 and Julian day 365, respectively).
% and *** indicate statistically significant at the 0.01 and 0.001 levels of probability, respectively,

Veraison took place from Julian day 240 to 242 (August 28 and 30, respectively). Most Pinot fin type
clones reached veraison on Julian day 240. Most other clones with the exception of FPMS 17 and 23
(Mariafeld clones), ESP 374 and FPMS 22 (Upright clones), and FPMS 32 (Fertile type) reached
veraison on Julian day 241. These clones reached veraison last, on Julian day 242. The time elapsed
between bloom and veraison ranged from 58 to 61 days, averaging 60 days. 124 to 128 days were
required from bud burst to veraison, with an average across all clones of 126 days. Veraison was five
days later in 1998 than in 1997.

On August 24, at the beginning of veraison, soluble solids ranged from 5.6 to 7.7 °Brix (FPMS 22 and 4,
respectively) (Table 8). pH ranged from 2.69 to 2.81 (FPMS 2A and 10, respectively). Titratable acidity
ranged from 43.91 to 55.03 g/L (DJN 115 and FPMS 17, respectively). In the two week period from 24
August to 8 September, the twenty clone average for juice soluble solids increased 12.7 Brix, and
titratable acidity decreased 37.2 g/L. Differences in rates of sugar accumulation and acid reduction
among selected clones that appeared to be present in 1997 were absent in 1998 (Figures 2 & 3). FPMS
22 (Gamay Beaujolais) lagged behind the other clones throughout the ripening period.
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Table & Fruit composition of Pinot nair clones at Woodhall 111 Vineyard during ripening in 1995,

Soluble Salublb: Soluble Titratable Titratable Turatakle
Solids Solids Solids acidity acidity acidily
M-Aug BSep 21-Sep pH pH pH dmAug BaSep 21-Sep
Clone (Brix)  (Brix)  (*Brix) _ 24-Aug  88ep  3-Sep  (gl) (gL (gL}
Pinal fin
FPMS 24 6.l 19.6 12 169 285 112 3075 12,34 E.BG
FPMS 4 1.7 19.6 31 117 193 3217 4444 10,63 (1]
FPME 10 L2 19.7 1113 181 191 115 50.47 10,26 Bdl
FPMS 29 6.9 194 230 A 298 131 49,44 10,83 T.50
DM 113 6.9 199 bt 280 2.94 in 46,69 10,76 H45
(RN T .1 196 113 m 289 321 44 .44 11.28 T.38
DI 115 13 o 26 278 192 in 4391 1036 T.58
Mariafeld
FPMS 17 6.1 14 14 273 282 313 5503 1239 R46
FIPMS 23 6.0 1%.1 22 27 2,78 311 5444 13.64 8,90
Upright
FPMS 22 56 176 1.5 272 LR3 3.2 51.59 13,81 9.38
ESP 374 6.3 18.4 Frd ] 176 1 R4 117 4860 1180 41
DM G0 59 18.2 214 272 188 kN 50,16 11.89 BRI
Fertile
FPMS 16 6.2 19.1 230 177 1E9 in 49.47 11.76 R01
FPMS 31 (%] 9.0 a8 1.7% 1E6 114 5066 1231 B ES
FFMS 32 57 18,1 L6 .72 183 i 50,466 14,59 D00
FFMS 33 ig 19.1 21 278 285 ilg 4850 1225 Rdn
E&SP 236 [ 9.0 31 175 187 315 47,25 1248 831
DM 375 6.3 19,1 215 273 1.E6 il4 48,50 12,10 R40
DI VI8 63 198 14 174 184 ils 4975 1219 RARS
COL 518 6.1 188 218 27 2ER 323 46,50 12.14 B14
Significant F Clone aus! " Ml
D-ﬂll: L] aEE LLL]
Clonse x Date . i hae

"ng, ¥, and *** indicaie not significant, and statistically significant at the 005, and 0.001 levels of probability, respeclively.
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Finot noir Clones 1998
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Figure 2. Trends in sugar accumulation during ripening of selected Pinot noir clones at Woaodhall 11l Vineyard.
V = veraison; H = harvest,
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Pinat noir Clones 1998
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Figure 3. Changes in litratable acidity during ripening of selecied Pinot noir clones at Woodhall lll Vineyard.
\ = veraison; H = harvest.

Pinot noir clones - multi-season averages

Multi-season averages of yield, berry weight, cluster weight, juice soluble solids, pH, titratable acidity,
and skin anthocyanin concentration are listed in Tables 9, 10, 11, and 12. For each parameter measured,
the clones are listed in descending order in groups of five clones. The values for the multi-season
averages are followed by the rank of the particular clone relative to the other clones in a given season.
These tables allow one to judge the average performance of the clones over several seasons and gain
some perspective of how consistent their performance is relative to the other clones from year to year.
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Table 9. Yield and berry weight of Finot noir clones at Woodhall 111 Vineyard. The clones are listed in descending order
for cach parameter measured. The values are four season averages followed by the rank in a particular year.

Yield Berry wi,
Clone Type Uac) 95 96 97 98  Clone Type (g) 95 96 97 9%
COL 538 Fentile 242 2 1 3 10 FPMS22 Upright 1.13 301 1 1
DJM VIR Fertile 230 36 2 1 FPME 2A  Pinot fin 1.10 2 5 4 8
FPMS 4 Pinoi fin 227 T1mW0 1 3 FPMS 32 Fenile 1.09 1 4 3 20
FPMS 2A Pinot fin 2.10 1w 2 4 2 FPMS 4 Pinot fin 1.07 12 6 2 14
FPMS 22 Upright 203 112 % 5 FPMS 16 Fertile 1.05 4 12 5 2
FPMS 31 Fertile 1897 5 & 4 DJN 10/18 Fertile 1.04 T 3 xm 7
M 60 Upright 1.86 513 10 8 FPMS 33 Fentile 1.04 5 B 8 15
FPMS 10 Pinaot fin 1.83 nm % 7 9 FPMS 31 Fenile 1.03 15 7 12 4
FPMS 16 Ferntile 1.82 6 4 12 13 ESP 236 Ferile 1.03 M % 9 11
DJMN 375 Fertile 1.82 12 3 11 7 COL 538 Fentile 1.03 I8 2 17 3
FPMS 33 Fertile 1.78 13 8 5 14 DIN 60 Upright 1.02 13 15 7 10
FFPMS 32 Fertile 1.77 8 7 14 0 DIN 375 Fentile 1.02 I m 15 9
ESP 236 Fertile 1.56 14 11 15 12 FPMS 23 Manafcld 1.01 6 13 13 17
DIN 113 Pinot fin 151 16 14 8 15  ESP374  Upright L0014 17 10 13
ESP 374 Uprigh 1.49 4 15 19 1a DIN 114 Pinot fin 1.04) 8 2 16 5
DM 114 Pino fin 1.45 15 16 13 18 DIN 113 Pinot fin 100 17T 14 14 6
DIM 115 Finot fin 1.15 0 17 16 17 FPMS 17 Marnafeld .99 9 13 6 19
FPMS 23 Mariafeld 1.13 18 18 18 11 DIN 115 Pinot fin 0,99 19 11 1% 12
FEMS 29 Pinot fin 1.06 17 19 17 20 FPMS 249 Pinot fin 0,98 6 16 11 1%
FPMS 17 Mariafeld 0.92 19 20 20 19 FPMS 10 Pinot fin 0.94 20 19 19 16
Significant F - Clone el .
Year L T
Clone x Year  #%# 5

s, *, and *** indicate not significant, and statistically significant at the 0.05, and 0,001 levels of probability, respectively,
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Table 10. Cluster weight and soluble selids of Pinot nodir clones at Woodhall 111 Vincyard. The clones are listed in descending or

for each parameter measured. The values are four season averages followed by the rank in a particular year.

Soluble
Cluster wi. Solids
Clone Type g 95 96 97 98 Clone Type ("Brix) 95 90 97 Yy
FPMS 31 Fertile 109,01 8 1 6 1 FPM52A  Pinotfin 1306 21 4 1
DJN 1V18 Fenile 104,90 2 4 1 3 FPMSID Pinat fin 23.1 3 2 8 5
ESP 236 Fenlile 10198 5 0211 2 DINILS Finol fin 23.1 1 5 6 8
FPMS 22 Upright 99,04 I 3 14 5 DINII Finot fin 3.1 5 4 10 3
DJN 6l Upright 98.06 T 6 8 9 FPMS29 Finot fin 3.0 7 6 T 4
COL 538 Fenile 96,39 T3 12 DINI4 Pinal fin 220 6 7 9 7
ESP 374 Upright 9383 4 11 17 4 ESP 236 Fertile 228 811 3 11
FPMS 4 Pinol fin 91,67 11 7 5 11 FPMS23 Mariafeld 22.8 15 3 217
DJM 375 Ferlile 92,57 m 9 12 7 FPMS4 Pinol fin 228 4 8 5 2
FPMS 33 Ferile 91.54 12 8 10 14 FPMS 17 Mariafeld 228 o 1z 114
FPRS 32 Fentile 91,49 6 5 16 6 FPMS32 Fertile 227 4 14 12 12
FPMS 16 Fertile 8033 9 14 9 17 FPMS 31 Fertile 1.6 9 16 13 9
FPMS 24 Pinot fin 8833 13 18 4 10 DIN3TS Fertile 216 m 17 1 o
FPMS 10 Pinot fin 87.56 14 12 7 13 FPMS 1o Fentile 22,6 12 15 16 o
FPMS 23 Manafeld £3.14 15 13 19 & FPME3Z3 Fertile 224 16 13 15 13
DN 113 Pinot fin 51.57 18 19 2 16 DINIWIS  Ferile 22.3 17 10 1% 15
DJN 114 Pinot fin To.AR 17 17 13 19  FPME 22 Upright 222 1 9 17 20
DIN 115 Pinot fin 7615 20 15 15 18 COL 538 Fertile 212 13 18 20 16
FPMS 17 Mariafeld 74.83 16 16 20 15 DINGD Upright 219 0 19 18 19
FPMS 29 Pinot fin T73.78 19 20 1% 20 ESP3IT4 Upright 219 19 20 14 1%
Significant Clone sy LL
Year L 1]

Clone x Year

e

' ## and *** indicale statistically significant at the 0.01, and 0.001 levels of probability, respectively.
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Table 11. Juice pH, and titratable acidity of Pinot noir clones at Woodhall [T Vineyard, The clones are listed in descending order

for each parameter measured. The values are four season averages followed by the rank in a particular year,

Titratable
acidity
Clone Type pH 95 %6 97 98 Clone Type (g/L) 95 96 97 98
DIM 115 Pinot fin 113 1 8 FPMS 22 Upright 1.76 I 1 3 1
DN 113 Pinot fin i3 I 4 5 1 DN 10/18 Fertile 7.47 i 5 12
FPMS 29 Pinot fin i 4 3 7 4 FPMS 31 Fertile 7.39 4 3 1 5
FPMS 10 Finot fin 112 6 1 6 6 FPMS 24 Pinot fin 1.39 2 6 2 3
FPME 4 Pinot fin i 5 7 1 5 ESP 374 Upright 710 5 4 910
DIM 114 Pinot fin il 1w 8 4 2 DIN 375 Ferile 710 1w 4 4
FPMS 32 Fertile .0e 8 12 3 3 ESP 236 Ferile 706 6 5 6 11
FPMS 16 Fertile o M oa 8§ 7 FPMS 17 Mariafeld — 7.03 8 7T 11 &
COL 538 Fertile .06 T w19 FPMS 23 Marnafeld  7.01 I 3 7 9
FPMS 33 Fertile 3.05 Ioonoas 14 DN a0 Upright 6.95 713 0 7
FPMS 23 Mariafeld id 11 5 18 17 FPMS 33 Fertile 6.95 i3 9 & 8
ESP 236 Fertile 303 918 12 10 COL 538 Fenrile 6.70 12 12 12 12
DJIN 60 Upright o 17T 13 9% 12 FPMS 16 Ferile 6.52 215 13 14
DN 375 Fertile i 15 % 14 15 FPMS 32  Ferile 6,22 18 11 18 13
ESP 374 Upright 21219 won DIN113  Pinot fin .12 19 14 14 16
FPMS 31 Fertile 300 14 16 19 13 FPMS 29  Pinot fin 599 14 18 15 I8
DIN 118 Fertile 299 18 14 16 18 DIN 114 Pinot fin 5.97 15 17 16 19
FEMS 17 Mariafeld 298 13 0 15 19 FEME 4 Pinot fin 5.95 s 16 20 17
FPMS 2A Pinot fin 298 19 15 20 16 DIM 115 Pinot fin 5.80 20 19 17 15
FPMS 22 Uprigin 296 0 17 17 20 FFME 10 Pinod fin 573 17 20 19 20
Sipnificant F Clone #he! e
?mr LT L
Clome x Year ns *
"ns, *, and *** indicate not significant, and statistically significant at the 0.05, and 0.001 levels of probability, respectively.
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Table 12. Skin anthocyanins of Pinot noir clones at Woodhall ITI Vineyard.
The clones are listed in descending order for each parameter measured.
The values are three season averages followed by the rank in a particular vear.

Skin
Anthocyanin
Clone Type mg/gberry 96 97 98
FPMS 23 Mariafeld 2.00 2 1 1
FPMS 17 Mariafeld 1.92 1 2 2
FFMS 2A Pinot fin 1.37 8 10 5
FPMS 31 Fertile 1.37 6 7 11
FPMS 29 Pinot fin 1.37 4 3 14
FPMS 32 Fertile 1.36 5 12 3
DIN 114 Pinot fin 1.35 316 6
FPMS 10 Pinot fin 134 7 512
ESP 236 Fertile 1.33 15 4 7
DJN 10/18  Fertile 1.33 16 14 4
ESP 374 Upright 1.31 0 6 16
DIN 375 Fertile 1.30 14 8 9
FPMS 33 Fertile 1.30 12 11 &
DIN 115 Pinot fin 1.29 9 9 18
FPMS 22 Upright 1.23 13 13 17
DIN 113 Pinot fin 1.22 17 18 13
DIN 60 Upright 1.22 11 17 19
FPMS 16 Fertile 1.19 18 15 10
FPMS 4 Pinot fin 1.15 19 20 15
COL 538 Fertile 1.07 20 19 20
Significant F Clone 4]
Year *
Clone x Year ns

"ns, *, and *** indicate not significant, and statistically significant
at the 0.05, and 0.001 levels of probability, respectively.

Yield - There is a wide range in the four-year averages for yield. COL 538 and DJN 10/18 had the two
highest four-year average yields. Additionally, these two clones were in the first yield group in three of
the four seasons, indicating that they have been consistently high yielding in relation to the other clones.
FPMS 4, 2A, and 22 had the next three highest average yields. FPMS 2A has been in the first yield
group in three of the four seasons and FPMS 4 and 22 have been in the first yield group in two of the
four seasons. These last two clones, therefore, have been less regularly high yielding in relation to the
other clones. The five clones in the first yield group include two Fertile clones, two Pinot fin clones and
an Upright clone. Several other clones have ranked in the first yield group in one season, but no others
have done so in two or more seasons. Consistently low yielding clones include DJN 114 and 115, and
FPMS 23, 29, and 17. There are representatives of each clone type, except Mariafeld, in the first,
second, and third yield groups. The last yield group includes only Pinot fin and Mariafeld clones.
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Berry weight - There is a relatively small range in the four-year averages for berry weight. Clones
ranking consistently in the low berry weight group include FPMS 10 and 29. Other clones with low
berry weight ranks in two or more seasons but moderate weight ranks in other seasons are DJN 114 and
115, and FPMS 17. Several other clones have ranked in the low berry weight group in one season but
ranked in the moderate or higher berry weight groups in the other seasons. Clones consistently ranking
in the high berry weight group include FPMS 22, 2A, and 32. As indicated by the statistical summary,
season to season variation plays a greater role in the overall variation in berry weight than does clonal
variation.

Cluster weight - There is a wide range in the four-year averages for cluster weight. Clones ranking
consistently in the low cluster weight group include FPMS 29 and 17, and DJN 115, 114, and 113, all of
which are Pinot fin clones, except for FPMS 17. As noted in the introduction, Pinot fin clones have been
characterized as having small clusters. Cluster weight is an index of cluster size. All of the Pinot fin
clones, including FPMS 4, which ranked eighth in the four year averages for cluster weight, ranked in
one of the two lower cluster weight groups in at least two of the four seasons. When the four-year
averages are considered, Pinot fin clones are the predominant type represented in the lowest cluster
weight group. Clones consistently ranking in the high cluster weight group include DJN 10/18, ESP 236,
and FPMS 22. When the four-year averages are considered, Fertile and Upright clones are the only types
represented in the highest cluster weight groups. The Fertile clones have been characterized as having
large clusters. All of the Fertile clones ranked in one of the two higher cluster weight groups in at least
two of the four seasons.

Juice soluble solids - There appears to be a relatively narrow range in the four-year averages for soluble
solids. FPMS 2A and 10, and DJN 113 ranked in the high Brix group in at least three of the four
seasons. Additionally, Pinot fin clones are the only type in the highest Brix group. With the exception of
ESP 236, all Fertile and Upright clones had four-year averages for soluble solids in one of the two
lowest groups. Clones that ranked in the low Brix group in at least three of the four seasons include ESP
374, DJN 60, COL 538, and FPMS 22.

Juice pH - As was the case with soluble solids, there is a relatively narrow range in the four-year
averages for juice pH. Furthermore, Pinot fin clones are the only type in the highest pH group. DJN 115
and 113, and FPMS 29 and 4 ranked in the high pH group in at least three of the four seasons. One Pinot
fin clone, FPMS 2A, however, along with FPMS 22 and 17, and DJN 10/ 18, ranked in the low pH
group in at least three of the four seasons.

Juice titratable acidity - The four year averages for juice titratable acidity largely reflect what would be
expected from those of soluble solids and pH. Clones ranking in the higher Brix and pH group generally
ranked in the lower TA groups. FPMS 10 and 4 ranked in the lowest TA group in all four seasons. DJN
115 and 114 ranked in the lowest group in three of four seasons. FPMS 29 and DJN 113 ranked in the
lowest group in two of four seasons. Conversely, FPMS 22 and 3 1, and DJN 10/18 ranked in the
highest TA group in all four seasons. FPMS 2A ranked in the highest TA group in three of four seasons.

Skin anthocyanins - There is a wide range in the four-year averages for skin anthocyanins. If the two
highest ranking clones (FPMS 23 and 17) and the two lowest ranking clones (COL 538 and FPMS 4) are
excluded, however, this range would be narrowed considerably. These four clones ranked first or second
and nineteenth or twentieth, respectively, in at least two of three seasons. Among the remaining clones,
FPMS 29 and 32 ranked in the highest anthocyanin group in two of three seasons. DJN 60 and 113
ranked in the lowest anthocyanin group in two of three seasons.

The relationship between Juice soluble solids and yield - The relationship between juice soluble solids
and yield is shown graphically using the multi-year averages (Figure 4). The figure is divided into four
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quadrants: clones having above average yield and juice soluble solids are distributed in quadrant 1
(upper right); clones having below average yield but above average juice soluble solids are distributed in
quadrant 2 (upper left); clones having above average yield but below average juice soluble solids are
distributed in quadrant 3 (lower right); and finally, clones having below average yield and juice soluble

solids are distributed in quadrant 4 (lower left). The clones are listed by quadrant in Table 13.

Pinot noir Clones 1995 -1998

240
* FPMS 24

235
=
& * EPMS 10
£ 20 Fpmsze, OIS + DUN 113

DJM 114 *
. . ! - ESP 288 —
- TPt eomsz * FPMS 32
3 DINBTSe  * FPMS 31
= 225 + FPMS16
[ 73]
FPING [ , DN fore
* FPMS 22 .
COL 538
220
ESP 374 » * DiN GO
4 3
215 - e -
0.5 1.0 15 20 26 3.0
Yield (Uac)

Figure 4. Juice soluble solids vs. yield of Pinot noir clones at Woodhall Ill Vineyard using four-year

averages (1995-1998). Horizontal and vertical lines indicate the overall averages of soluble solids
and yield.
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Table 13. The position of Pinot noir clones relative to the seasonal averages in
comparisons of soluble solids and yield. The clones are listed by quadrant position
of four-year averages followed by the position in a particular year.

Position
by Quadrant

Clone Type 4yr 95 96 97 98
FPMS 10 Pinot fin 1 2 1 1 1
FPMS 2A Pinot fin | 1 1 1 1
FPMS 32  Fertile 1 1 3 4 3
FPMS 4  Pinot fin 1 3 1 1 1
DIN 113  Pinot fin 2 2 2 1 2
DIJN 114 Pinot fin 2 2 2 2 2
DIN 115  Pinot fin 2 2 2 2 2
ESP 236  Fertile 2 2 3 2 4
FPMS 17 Mariafeld 2 2 4 2 4
FPMS 23  Mariafeld 2 4 2 2 4
FPMS 29  Pinot fin 2 2 2 2 2
COL 538 Fertile 3 3 3 3 4
DJN 10/18 Fertile 3 3 3 3 3
DIN 375  Fertile 3 2 3 3 1
DJN 60 Upright 3 3 4 3 3
FPMS 16 Fertile 3 3 3 4 2
FPMS 22 Upright 3 3 3 3 3
FPMS 31 Fertile 3 1 3 3 1
FPMS 33  Fertile 3 4 3 3 4
ESP 374  Upright 4 3 4 4 4

Clones having four-year averages in quadrant 1 are FPMS 10, 2A, 32, and 4. Of these four clones, only
the three Pinot fin clones were positioned in this quadrant in at least three of the four seasons. Clones
having four-year averages in quadrant 2 are more numerous. Pinot fin clones are, however, the only type
positioned there in at least three of the four seasons. The two Mariafeld clones (FPMS 17 and 23) and
the Fertile clone (ESP 236) with four year averages in quadrant 2 were positioned in this quadrant in
only two of the four seasons. Fertile and Upright clones are the only types with four-year averages in
quadrant 3. COL 538, DJN 10/I8 and 60, and FPMS 22 were positioned in quadrant 3 in at least three of
the four seasons. DJN 375 and FPMS 31 were positioned there in two seasons but were in quadrants 1 or
2 in the other two seasons. ESP 374, the only clone with a four-year average in quadrant 4, was located
there in three of the four seasons.
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Chardonnay clones

Yield and yield and components - Yields of the Chardonnay clones ranged from a high of 3.29 t/ac (ESP
352) to a low of 0.28 t/ac (FPMS 15) (Table 14). All of the Chardonnay clones had lower yield in 1998
than in 1997. The overall average yield in 1998 was 1.94 t/ac, which was down 31% from that of 1997
(2.82 t/ac). Berry weights were also wide ranging, although most clones had berry weights near the
overall average of 1.21 g. Cluster weights ranged from 45.1 g (FPMS 15) to 145.2 g (FPMS 4) and were
highly correlated to the number of berries per cluster (R2 = 0.894). Shoots per vine and pruning weights
are both indexes of vine size. Yield was correlated to both shoots per vine and pruning weight (R? =

0.772 and R% = 0.773, respectively), indicating that vine size is an important factor in yield differences
among the clones.

Table 14, Yield components of Chardonnay clones at Woodhall 1 Vineyard in 1998,

Yield Yizld Berries/ Bermy wi. Cluster wi. Shoats Clusters’

Clone' (kgivine) + {Lfac) + cluster + () + (g + vine + chaot x
DM 75 192 0 a0 013 107 1 101 004 1081 5.1 17 1 1.6 0,1
LM 76 139 042 L1} 038 18 [ 107 LTV E] &9 5.0 1% 2 L6 0.0
DM 78 1.53 04 LIS 02 13 4 114 003 93,9 54 [] 1 1.5 01
DI 95 1.22 034 109 030 649 ] LOR LT K] T4.4 9.5 I 1 1.3 0.1
M 94 219 0.2 194 013 92 £ 112 005 1024 7.7 15 1 1.4 0l
DN 96° 202 042 L&D 037 93 1z 113 LUNTi] 1027 .0 14 1 1.4 0.2
ESP 152 1 0,32 329 .28 B 3 1.13 0.03 974 16 1] 1 1.9 N
FPM5 4 247 029 219 0.25 136 0 1.07 005 1452 11.2 15 1 1.1 0.0
FEMS 5 1.97 0,36 1.75 .32 7 7 1.14 0.0 1223 &0 13 1 1.2 N |
FPM35 6 297 0385 264 031 B4 5 118 0,07 .1 6.9 21 F 14 ol
FPMS 14 148 0.lé 1.32 015 140 ki 093 0.04 1302 4.7 B o 1.4 0l
FPMS 15 .32 .01 2R [EL)] 1z 5 145 007 45.1 4.4 ] L] (%] il
Sisﬂiﬁl::"l' F iit: LR LLE) (Xl [XT ) _Ed T

1 Clonecs DIN 95 and NN 96" were plamted o 1991, Al athers were planted in 1989,
oot indicates statistically significant at the 0.001 level of probability.
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Table 15. Fruit composition of Chardonnay clones at Woedhall I1I Vineyard in 1998.

Soluble Titratable
Solids acidity Sugar
Clone'  (°Brix) =+ pH +  (gl) + (kgivine) =

DIN 75 227 02 321 001 537 017 066 006
DJIN 76 230 0.1 315 001 58 012 055 0.10
DJN 78 226 01 312 001 618 012 057 0.03
DIN 95 228 02 320 002 533 016 028 0.07
DIN 96' 223 0.1 319 002 541 017 049 0.06
DJIN 96" 221 02 320 003 561 017 044 0.9
ESP 352 225 02 313 002 638 016 083 007
FPMS 4 219 02 308 002 714 016 054 006
FPMS 5 222 02 307 002 697 0.19 043 008
FPMS 6 224 01 311 002 628 018 067 008

FPMS 14 22.4 0.1 313 0.03 585 023 033 004
FPMS 15 23.4 0.3 322 001 622 010 007 0.00

Significant  ***’ ok *he -
' Clones DJN 95 and DJN 96" were planted in 1991. All others were planted in 1989.
* #*% jndicates statistically significant at the 0.001 level of probability.
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Table 16. Pruning weight, cane weight, and vield to pruning weight ratio of Chardonnay
clones at Woodhall ITI Vineyard in 1998.

Pruning wt." Cane wt.” Ravaz
Clone'  (kg/vine) =+ (g) +  Index’
DJIN 75 0.70 0.04 4261 0.77 5.65 0.39
DIN 76 0.65 008 3940 3.72 570 0.50
DIN 78 0.71 0.05 3837 1.93 561 0.22
DIN 95 0.32 0.05 41.84 5.96 3.77 1.07
DIN 96 0.60 0.04 4187 0.40 4.61 0.15
DJIN 96" 0.50 0.07 3808 411 530 0.71
ESP 352 0.82 0.05 43.09 1.21 5.51 0.46
FFMS 4 0.57 0.04 4320 1.72 7.09 0.61
FPMS 5 0.47 007 3994 6.67 7.13 1.22
FPMS 6 0.89 009 4356 4.09 552 0.32

FPMS 14 0.21 002 3057 495 8.54 0.51
FPMS 15 0.24 002 3389 394 3.95 0.66

Significant  ***’ ns ¥

' Clones DIN 95 and DIN 96" were planted in 1991. All others were planted in 1989.

: Pruning weight from February 1998,

* Cane weight from February 1998.

*The Ravaz Index is the ratio of vield from October 1997 to pruning weight from February 1998.

“ns, **_ and *** indicate not significant and statistically significant at the 0.01,
and 0.001 levels of probability, respectively.

Fruit composition - FPMS 15 had the highest juice soluble solids (23.4 °Brix), and FPMS 4 had the
lowest (21.9 °Brix). Other clones with relatively high soluble solids were DJN 76 and 95 (23.0 and 22.8
°Brix, respectively). In 1998, all clones had soluble solids that were higher than their corresponding
values from 1997. Furthermore, in 1998, all clones had soluble solids that were higher than the overall
average in 1997. Juice pH ranged from 3.07 (FPMS 5) to 3.22 (FPMS 15). pH was moderately

correlated to soluble solids (RZ = 0.309). Those clones with relatively high pH also tended to have
higher soluble solids. Titratable acidity, however, was not significantly correlated to soluble solids.

The relationship between Juice soluble solids and yield - Juice soluble solids vs. yield of the
Chardonnay clones for the 1998 and 1997 harvests is shown in Figures 5A and B, respectively. As was
noted earlier, the overall yield for Chardonnay was lower in 1998 than in 1997. The overall average for
soluble solids was higher in 1998. The relative position of the Chardonnay clones in 1998 and 1997 are,
with some exceptions, generally similar. In 1998, FPMS 5, although still near the average for yield,
moved from the lowest rank for soluble solids to within half of a degree Brix from the average. DJN 96
moved from slightly above average soluble solids and slightly lower than average yield in 1997 to below
average soluble solids and average yield in 1998. DJN 75, 76, and 78 each had above average soluble
solids and yield, and DJN 95 had above average soluble solids but below average yield in both seasons.
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Chardonnay Clones - 1997 Harvest
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Figures 5 A & B. Juice soluble solids vs. yield of Chardonnay clones at Woodhall Ill Vineyard

in 1998 and 1997, respectively. Horizontal and vertical lines indicate overall seasonal
average of soluble solids and yield, respectively.
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