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Effect of Vine Shading during Summer on Fruit Ripening and Wine Quality
of ‘Miller Thurgau’ Grapes

Goro OKAMOTO?, Hiroki MARIKAWA!, Masaaki Noda?, and Ken HIRANO!
"1 Fac. of Agriculture, Okayama University, Tsushima-naka, Okayama,700-8530
2 Technology Dep., Sapporo Wines LTD., Higashi-karube, Akasaka-cho, Okayama, 701-2214

Miiller Thurgau grapevines planted in root-restriction beds were shaded at 3 levels, heavy shading
(75% reduction of sunlight; H-shade), moderate (50% reduction; M-shade), or light (25 % reduction; L-
shade) to give protection against excessively high summer temperatures which cause a deterioration in
the quality of berries used for wine making. Leaf and cluster temperatures on sunny days were lowered
significantly by H- and M-shade treatments. Berry growth was restricted by the H-shade but accelerated
by L-shade. The increase in juice total soluble solids (TSS) was retarded under H- and M-shading, though
the decrease in titratable acids was delayed by each shading treatment. The time of cluster harvest, when
the titratable acid contents have dropped to ca. 0.65%, was earliest in the control (August 21), followed by
L-shade (August 25), H-shade (August 27), and M-shade (September 3). The TSS, glucose, and fructose
contents of harvested berries were highest under M-shade and lowest under H-shade. The total amino
acid content was higher with the L-shade and control than with the M- and H-shade treatments. The
juice yellow color, analyzed photometrically as 0.D.420, was lighter in the case of H-shade treatment than
in the other shading treatments or the control. Sensory tests of wines made from berries grown under
each treatment and the control revealed that the wine made from M-shade berries was judged more
desirable in appearance, aroma, and taste than wines made from berries grown under the other shading
treatments or the control.
Key words: Miiller Thurgau grapevine, summer shading, fruit ripening, wine quality
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Fig. 3. Effect of vine shading on the increase in TSS and the

decrease in titratable acidity of Miiller Thurgau grapes.

Vertical bars show S. D.
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Table 1. Effect of vine shading on composition and color of Miiller Thurgau grape juice at harvest.
“Brix Glucose Fructose Tartaric acid Malic acid pH 0.D.4x
Treatment (g/ 100 mL)
75%-shade 19.1 b? 104 b 11.8b 0.26 0.61 3.81 ab 0.093 b
50%-shade 20.5 a 11.6a 12.8 a 0.25 0.59 388a  0.104 a
25%-shade 199 a 11.0b 12.5 a 0.26 0.62 3.87 a 0.110 a
Conrol 19.4 b 10.8 b 12.1a 0.23 0.57 3.57 b 0.110 a

2 Significanceat 0.01% by Duncan’s multiple range test.

Table 2. Effect of vine shading on free amino acid contents of Miiller Thurgau grape juice

THR SER ASN GLU ALA VAL LEU GABA ARG PRO Others* Total
Treatment (mmol / 100 mL)
75%-shade 19.2  20.9 52 5.1 296 94 7.3 57.3 123 100.1 33.7 300.1
50%-shade 21.7 13.8 82 104 338 11.8 86 694 127 921 304 3129
25%-shade 304 238 141 13.8 443 150 105 804 169 134.7 46.3 4302
Conrol 305 184 179 184 438 136 98 654 155 117.0 325 3828

2 ASP+GLN+GLY+ILEU+TYR+PHE+HIS.
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Table 3. Effect of vine shading of Miller Thurgau grapes on wine constituents at bottling®

Specific  Alcohol Extract Tartaric Malic Total
Treatment gravity content (w/v %) pH acid acid  polyphenols’ O.D.4
(vol.%) (g/ 100 mL) (ppm)
75%-shade 1.011 9.9 6.50 3.43 0.177 0.280 267 0.045
50%-shade 1.011 10.0 6.53 3.59 0.176 0.271 270 0.043
25%-shade  1.012 9.9 6.76 3.55 0.210 0.277 260 0.052
Control 1.011 10.1 6.55 3.52 0.166 0.263 217 0.025

z September 30, 1997.
Y As gallic acid.

Table 4. Effect of vine shading of Muller Thurgau grapes on wine quality?

otal sce

Appearance Odor Taste Overall quality
Treatment (Y] (/ 5) (/ 6) (/ 5) (/ 20)
75%-shade 2.64 +0.48 2.50 £0.58 3.00 £0.29 2.71 £0.39 10.86 £ 0.99
50%-shade 2.79 £0.39 3.29 £0.49 3.36 £0.38 2.86 +£0.24 12.29 +£0.86
25%-shade 2.64 +0.48 2.57 £0.45 3.07 £0.35 2.71 £0.39 11.00 £1.08
Control 2.64 +£0.48 2.36 +£0.48 3.00 +0.50 2.50 £0.41 10.50 £1.19

z Evaluated by the 7-person test panel of Sapporo Wines LTD. Data represent means £ S.D.
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