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(Research Note]

Effects of Vine Spacing under Espalier Training on
Seasonal Changes in Berry Composition of
‘Chardonnay’ Grapes

Yoshihide YAMAKAWA
Experimental Vineyard, Institute of Enology and Viticulture,

Yamanashi University, Hokushin 1—13—1, Kofu 400

The effects of vine spacing and permanent branch length (1.5, 3.0, 4.0, and
6.0 m), the amount of fruit per vine (6, 12, 15 and 25 kg, respectively) and
planting density (260, 130, 100 and 60 vines per 10 are, respectively) of an
I-shaped espalier—trained (Cordon), virus—free ‘Chardonnay’ cultivar on
seasonal changes in berry composition, and on changes in must composition,
were investigated over 4 years from 1991 to 1994 based on the same productivity
per plot (1,500 kg per 10 are). There were almost no differences in berry and
cluster weight, the refractometric degree or titratable acidity of grape juices
with seasonal changes, or in the composition of the musts with different vine
spacings and amounts of fruit per vine. A comparatively high refractometric
degree and low titratable acidity of musts were obtained from a vine spacing of
1.5 m (6 kg/vine, 260 vines/10 are). The maturity of grape berries from vines

grown with a spacing of 1.5 m was higher than that of berries from espalier—
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trained vines with other spacings according to the glucose/fructose and tartaric
acid/malic acid values. There were, however, considerable differences in the
features examined according to the meteorological conditions during the
relevant periods of the four years concerned. On the basis of the above results
and viticultural characteristics, vine spacings of 1.5 or 3.0 m can be
recommended as suitable for espalier training in Japan. (Accepted for

publication 14 July 1995)

Key words : Vine spacing, Espalier training, Berry composition, Chardonnay
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Fig. 1 Seasonal changes in refractometric degree and titratable acidity of juices of ‘Chardonnay’
grapes from vines grown with 1.5 (@), 3.0 (), 4.0 (A) and 6.0 (O)m vine spacings by
espalier training during 4 years from 1991 {0 1994,
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Table 1. Chemical composition of musts and average cluster weight from matured ‘Chardonnay’
grapes grown on vines with various vine spacings by espalier training during 4 years
from 1991 to 1994.

bate of - Vine Total Glucose Fructose G/F*’ pH Total Tartaric Maiic T/M"™ Total Avcrage

harvcst - spacing solids content content acidity acid acid nitrogen cluster
(m)  (°Brix) (w/v%) (w/v%) (g/100m!) content content content weight
(W/v¥)  (w/v%) (mg/1) (@)
Sep. 19, - 1.5 18.0a%’8.6la 8.53a 1.0l 3.50a 0.72a 0.83a 0.19a 4.37 332a 207ab
1991 3.0 17.4b 8.42a 8.07b 1.04 3.43b 0.8lb 0.84a 0.25bc 3.36 286a 227c
- 40 17.4b 8.50a 8.05b 1.06 3.47a 0.76a 0.86a 0.23b 3.74 320a 2l6bc
- 6.0 17.8a 8.57a 8.16b .05 3.40b 0.82b 0.85a 0.28c 3.04 295a 202a
Sep. tl. - 1.5 20.7a 9.53a 9.65a 0.99 3.53a 0.67a 0.8la 0.lla 7.36 3758 [93ac
1992 3.0 20.4b 9.50a 9.34b 1.02 3.48b 0.70a 0.83a 0.16b 519 360a 183ab
4.0 20.6a 9.58a 9.30b 1.03 3.50ab 0.70a 0.8la 0.16b 5.06 420b 185abc
- 6.0 20.2c 9.24b  8.30c 1.1l 3.42c 0.75b 0.80a 0.l4ab 5.7l 364a 178b
Sep. 13, - L5 18.2a 8.82a 8.06a [.09 3.42a 0.80a 0.83a 0.30a 2.77 3258 235ab
1993 3.0 17.80 8.40b  7.92b 1.06 3.37b 0.88b 0.86ab 0.30a 2.87 280bc 243b
4.0 17.7bc 8.20c 7.80b [.05 3.40ab 0.91bc 0.92c 0.34b 2.71 265c 240ab
6.0 17.6c 8.00d 7.85b 1.02 3.38b 0.92c 0.88bc 0.35b 2.51 300ab 230a
Sep. 10, - L5 21.2a 9.62a 9.82a 0.98 3.582 0.63a 0.74a 0.18a 4.1l 600a 190a
1994 3.0 21.2a 9.64a 9.84a 0.98 3.56ab 0.63a 0.75a 0.19a 3.95 546a 198b
4.0 20.6b 9.52a  9.24b  1.03 3.50bc 0.64a 0.30b 0.24b 3.33 486b 2l5¢
6.0 20.4b 9.30b 9.21b 1,01l 3.46c 0.68b 0.8lb 0.23b 3.52 422¢ [90a
Average of vinctage year
1991 : 17.7a 8.53a 8.20a 1.04 3.45a 0.78a 0.85ab 0.24a 3.63 308a 2l3a
1992 - 20.5b 9.46b 9.15b 1.03 3.48a 0.7lac 0.8la 0.14b 5.83 380b 185b
1993 . 17.8a 8.36a 7.9la 1.06 3.39b 0.88b 0.87b 0.32c 2.72 293a 237c
1994 . 20.9b 9.52b 9.53¢c  L.00 3.53c 0.65¢ 0.78¢c 0.2la 3.7l 5l4c 198d

> Glucose content/fructose content.

Tartaric acid content/malic acid content.
Means within a column by the same letter are not significantly different at the 5% level
(Duncan’s new multiple range test).
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