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Effects of Soil Properties and Irrigation after Veraison on Wine Grape Quality
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The relationship between soil properties and berry quality of several grape cultivars at harvest in three vineyards in
Okayama Prefecture, Japan was studied. Berry quality at harvest and soil properties were analyzed on the basis of 6 and
30 data components respectively. Principal component analysis and multiple regression analysis were performed using
explanatory variables related to each component of juice and soil properties. The analyses revealed that grape juice compo-
nents were affected by soil texture and soil mineral components as the first principal components, and organic nitrogen and
moisture contents as the second principal components. With regards to the effect of irrigation with different amounts of wa-
ter after veraison on berry quality, we found significant increases in soluble solid contents and acid contents in the absence
of irrigation, and no significant differences when irrigated with a small amount of water (2 L). Together, the results suggest
that soil properties during the growth period and drought stress immediately before harvest affect grape berry quality.
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Table 1. Properties of soil from three vineyards in Okayama Prefecture.
. Vineyard A Vineyard B Vineyard C
Category Property Unit (n=9) (n=3) (n=3)
Chemical properties NOs-N ppm 0.1 £0.0° 1.4 £0.4 0.1 £0.0
NH4-N ppm 0.8 £0.0 0.8 £0.0 1.7 £0.1
Effective phosphoric acid ppm 22.2 4.0 19.0 £1.2 87.7 £8.3
K ppm 11.6 £0.6 45,9 £5.8 21.8 £0.8
Texture Coarse sand % 62.2 £0.4 19.5+£0.1 39.4 £3.0
Fine sand % 179 0.4 26.3+1.8 26.6 £0.9
Silt % 8.6 £0.2 26.2 £0.7 14.1 £1.8
Clay % 11.3+0.2 28.0+1.1 19.9+0.4
Phase distribution Gas phase % 43.0 £1.2 34.2+2.3 37.4 %55
Liquid phase % 22.1 0.7 23.2+1.0 19.5+3.6
Solid phase % 34.8 £1.1 42.6 £1.5 43.1 £2.0
* Mean = SE
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Fig. 1. Proportion of variance (@) and cumulative proportion (4p)
from principal component analysis of soil property values.
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Fig. 2. Variation of coefficients of determination in multiple
regression analysis with PCs as explanatory variables and soluble
solids content ( @ ), yeast assimilable nitrogen ( 4 ), and total
poly phenol (&) as objective variables.
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Fig. 3. Principal component analysis of 30 soil components in three vineyards in Okayama Prefecture.
CEC, Cation Exchange Capacity; EC, Electric Conductivity.
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Fig. 4. Principal component analysis of 30 soil components in
relation to soluble solids content of six grape cultivars harvested
from three vineyards in Okayama Prefecture. Area of circle
indicates soluble solids content.
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Fig. 5. Principal component analysis of 30 soil components in
relation to yeast assimilable nitrogen content of six grape
cultivars harvested from three vineyards in Okayama Prefecture.
Area of circle indicates yeast assimilable nitrogen content.
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Table 2. Composition of grape juice and anthocyanin content in grape skin from Adirondack, Bailey Alicante A, Kai Noir, and Chardonnay in
2019 harvest period.

Cultivar Soluble solids Acid? pH Yeast assimilable nitrogen  Total polyphenol Anthocyanin
(nis the number of bunches) Vineyard content (%) (g/100 g) (mg/L) (mg/L) (mg/g)
Adirondack (n=13) A 19.6+£0.1Y  0.73£0.02 3.7+0.0 79.6£2.2 176.7+£8.4 0.16+0.0
Kai Noir (n=17) A 18.1+0.1 0.81£0.01 3.5+0.0 46.9+1.6 378.6+11.3 0.56%0.1
Chardonnay (n=4) A 18.3+0.5 0.73£0.02 4.0£0.0 55.0£2.4 295.0+7.2 -X
Chardonnay (n=17) B 16.3+0.1 0.81£0.01 3.8+0.0 231.0+6.0 436.6+6.3

Bailey Alicante A (n=16) C 16.6+0.1 0.75+0.01 3.6+0.0 199.1+4.9 657.0+11.0 3.04+0.3

ZTartaric acid equivalent
YMean £ SE
XNo data are available for white grapes.
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Table 3. Composition of grape juice and anthocyanin content in grape skin from Adirondack, Merlot, Kai Noir, Cabernet Sauvignon, Sauvignon
Blanc, and Chardonnay irrigated with different amounts of water in 2020 harvest period.

Irrigation water

Soluble

amount solids Acid? oH Anthocyanin
(L/day) content (%) (g/100g) (mg/g)

Adirondack (n=5) 0 21.3 0.61 3.72 0.6

2 Y

8 22.2 0.59 3.68 0.6
Merlot (n=5) 0 24 4% 0.76* 4.18* 0.8

2

8 21.2 0.38 3.66 0.7
Kai Noir (n=5) 0 20.3* 1.71* 4.04* 0.5

2

8 23.2 0.75 3.74 0.5
Cabernet Sauvignon (n=5) 0 21.5% 0.83* 3.68* 0.6

2 19.7 0.78 3.48 0.6

8 18.8 0.62 3.30 0.5
Sauvignon Blanc (n=5) 0 21.5% 0.54* 3.18*

2 20.5 0.62 3.46

8 19.7 0.59 3.46
Chardonnay (n=5) 0 21.0% 0.66 3.58

2 20.5 0.65 3.44

8 19.9 0.66 3.52

“Tartaric acid equivalent
"No data are available for non-irrigation or white grapes.

XSignificant at P<0.05 by Student’s t-test compared with 8 L/day irrigation.
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