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Effects of Permanent Branch Length and Amount of Fruit per

Vine of “Cabernet Sauvignon” under Espalier Training on

Must Composition and Wine Quality

YOSHIHSDE YAMAKAWA

Experimental Vineyard, Institute of Enology and Viticulture,
Yamanasht Unwersity, Hokushin 1-13—1, Kofu 400, Japan

Abstract
The effects of permanent branch length (1.5, 3.0, and 4.0m) and the amount of
fruit per vine (6, 12, and 15kg, respectively) of espalier-trained (Cordon), virus-

free “Cabernet Sauvignon” vines on must composition and wine quality were in-

vestigated during three years (1991 to 1993), based on the same productivity per

area. The composition of musts and wine quality did not differ significantly with

differences in permanent branch length. However, the features examined differed

considerably according to the meteorological conditions during the relevant periods

of the years concerned. These results indicate that permanent branch lengths of

1.5, 3.0, and 4.0m are suitable for espalier-training systems of “Cabernet Sauvi-

gnon” vines.
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Table 1. Average cluster weight and chemical composition of musts from matured
“Cabernet Sauvignon” grapes grown on vines with various permanent branch
llengths by espalier training during 3 years from 1991 to 1993.

. Date of Perma- Amount Average Total Glucose Fructose G/F«  pH Total -Tartaric Malic T/M?*
harvest nent of cluster solids content content acidity acid acid
branch harvest weight content content
length
(m) (kg/10a) (g) (°Brix) (w/v%)(w/v%) (g/100m1) (w/v%) (w/v%)
O_r:t. 7, 1991 13 _-i,?;8d_- 175a”) l7.2a" 7.85a 8.42a 0.93 3.38a 0.74a 0.51a 0.50a 1.02_
3.0 1,440 160b 16.7b 7.88b 8.04b 0.98 3.35a 0.72a 0.49a 0.54a 0.91
4.0 1,410 183¢c 16.4b 7.79a 8.01b 0.97 3.32a 0.76a 0.46b 0.52a 0.88
—Se_p.29, 1992 1.5 1,400__190-3 | 18.4a 8.80a 9.27a 0.95 3.50a 0.58a 0.47a 0.38a 1.24
3.0 1,390 182a 18.7b 8.72a 9.18b 0.95 3.42b 0.60a 0.45a 0.40a 1.13
4.0 1,375 187a 19.0b 8.91b 9.18b 0.97 3.43b 0.60a 0.45a 0.42a 1.07
a:t. 11,1993 1.5 1,350 203a 15.6a 7.60a 7.58a 1.00 3.3.2a 0.86ab 0.66a .0.71a 0.93
3.0 1,300 190b 16.0ab 7.70ab 7.68b 1.00 3.40b 0.82b 0.60b 0.65b  0.92
4.0 1,360 220c 16.2b 7.72b 7.67b 1.01 3.36ab 0.88a 0.68a 0.67ab 1.0l
Average- of vintage year_ -
1991 1,410 173a 16.8a 7.84a 8.16a — 3.35a 0.74a 0.49a 0.52a -
1992 1,388 186b  18.7b 8.81b 9.21b —  3.45b 0.59b 0.46a 0.40b =
1993 1,337 204c  15.9¢c 7.67c 17.64c — 3.36a 0.85¢c 0.65b 0.68c -

) Glucose content/fructose content.
® Tartaric acid content/malic acid content.

¢ Within each column, values followed by the same letter are not significantly different
at the 5% level (Duncan’s new multiple range test).
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Table 2. Results of analysis of new wines made from “Cabernet Sauvignon”
musts from vines with various permanent branch lengths by espalier
train‘ng during 3 years from 1991 to 1983.

Harvest Perma- Speciflic Alcohol Exiract
year nent  gravity content

pH Total
acidity acidity (OD= 80,

Volatile Color®> Total Free Tartalic Malic

SO, acid acid

branch 530nm) content content
length
{m) (V/V%) (g/100ml) (g/100ml) (g/1) (mg/l) (mg/l) (w/v%) (w/v%)
1991 1.5 0.993 11.0 2.16 3.44 0.792 0.35 0.444 95 20 0.45  0.32
3.0 0.993 10.8 2.11 3.61 0.783 0.82 0.412 74 18 0.4) 0.38
4.0 0.994 11.2 247 3.42 0.802 0.33 0.425 96 24 0.41  0.40
1992 1.5 099 11.5 3.07 352 0.652 0.43 - 0.563 65 ‘ 12 0.40  0.29
3.0 0.995 12.0 2.97 3.44 0.713 077 0.621 44 9 0.32 0.30
4.0 0.996 11.3 3.02 3.46 0.621 0.44 0.577 ! 15 0.41 0.32

1993 1.5 0994 11.7 2.63 3.37
3.0 0994 122 276 3.58

4.0 0995 121 299 3.30

0.766  0.62
0.871
0.833  0.54

0.380 121 14 0.52 0.43
0.86 0.421 58 8! 0.48 0.44

@ Five-fold dilution with distilled wafter.

0.355 98 22 0.54 0.47
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Table 3. Sensory evalution of new wines made from “Cabernet Sauvignon”
musts from vines with various permanent branch lengths by espalier

training during 3 years from 1991 to 13893.

Harvest Permanent Results of sensory evalution®
year branch
length 1 9 3 4 5 6 % Average
(m) of year
1991 1.5 3.0 3.0 - 2.5 2.5 2.5 2.70a®
3.0 3.0 3.0 - 3.0 3.0 2.5 2.90a 2.87a
4.0 2.5 3.5 = 2.5 3.0 3.5 3.00a
- 1'9?2_ 1.5 1.75er - i5_ 10 o kli.O 1.5 1.5 1.33a
3.0 1.5 2.0 2.0 1.5 2.0 2.0 1.83b 1.64b
4.0 2.0 2.0 1.5 1.0 1.5 2.0 1.75b
1993 1.5 3.0 7 35 - 2.5 2.5 3.5 3.0 3.00a
3.0 3.0 2.5 2.5 3.0 3.0 2.5 2.75a 2.92a
4.0 3.5 3.0 3.0 3.0 3.0 2.5 3.00a

» Five point system: 1.fine, 2.good, 3.medium, 4.bad, 5.very bad.

» Within each column, values followed by the same letter are not significantly different

at the 5% level (Duncan’s new multiple range test).
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