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Fig. 1 Schematic soil conditions modified with limestone or oyster shells.
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Table 1. Analytical data of soil tested.

HEEKEDOT K BHERS~OEE
BRRUEE

7Ry BREORIUENICT AV OREBARE
T-7-1992F 3 ABEBLENELS T FYOEEICR
R RBEICEEN A 1993 IFIFIC B E
BHORBEREEMOETH »7o/cd, BED
A FENRED NI - T, T—FHITIEM
FEE LRIBOEM AR LIZDOT, BHIT2VWTOD
F— 7 B EEEICEWEEZ 5N 519926
DbDEFEELTRLIG

O TESFEROS B, LEHO
AR SBEDEVW LD, pH (H,0).
pH (KC). Kiatg 1 A4 v igE. BRERA A
VB, EEMNETH S, 19928 &£ 1993FED
s R IZIFERES » 72D T, EEEDIEBIISWV
TI192FE D3 ¥#ER % Table 1 1T 9. AIKEE
MERXBL A FROLEXOKERE CaO 88
3. FRENHBXDT. 6, 6.2(5ThH 0. Bkt
CaO 8B B LFNFAXMEBRDL2, 2.545T
Hotz, BRBIEMICEBORIKEMERATS
LpHD EREHITT VA UHIRZLPT NS
(5) %, Bl Mn 8FRBEH FRLEXD
HINRIKEUER LD Dish -7, —H. BfMK

Item analyzed Untreated Limestone- Oyster shell-
treated treated
Water soluble CaO (mg/100 g) 1.8 13.6 11.2
Water soluble K,0 (mg/100 g) 0.6 0.5 6.9
Water soluble MgO (mg/100 g) 1.7 1.4 24
Water soluble Na,O (mg/100 g) 7.0 3.3 2.9
Exchangeable CaO (mg/100 g) 193.2 805.9 491.5
Exchangeable K O (mg/100 g) 13.8 31.8 157.4
Exchangeable MgO (mg/100 g) 152.3 62.6 82.1
Exchangeable Na,O (mg/100 g) 33.3 28.9 10.7
Exchangeable Mn (mg/100 g) 0.3 0.2 0.1
pH (H,0) 6.1 8.0 7.0
pH (KCI) 52 7.1 6.1
Degree of base saturation (%) 103.0 160.9 96.1

(Sampling date: June 2, 1992)
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Table 2.

grown on the treated soils.

TEREDOT N BHBRYNDEE

A2 Cabernet Sauvignon IZ2WTH N1, #
R% Table 2 1Z7R 7, B, BHELHRX &
AIRBATEX ., /1 FROBX EDORICEERIIE
LN 720 M D REH, AERH. 2
EEM., NEFICTHBX & QREERX & DR
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Numbers of canes, leaves, and the grape yield of 'Cabernet Sauvignon' grapevines

Limestone- Oyster shell-

Analytical 1t

atytica en Untreated treated treated
Numbers of canes (per vine) 7.5 8.3 8.0
Numbers of clusters (per vine) 14.3 18.0 13.5

{per shoot) 1.9 2.2 1.7

Numbers of leaves (per vine) 80.0 97.0° 76.0

on primary shoot (per shoot) 10.7 11.8 9.5
Numbers of leaves (per vine) 184.3 241.3 218.5

on laterals (per shoot) 24.6 29.2 27.3
Leaf area of primary (m / vine) 1.40 1.94°* 1.35

shoots
Leaf area of laterals (mf / vine) 1.21 1.18 1.32
Lotal leaf area (o / vine) 2.61 3.12° 2.67
Cluster weight (g / cluster) 71.5 95.08° 92.1
Yield (kg /nf) 0.67 1.15* 0.82

The data were obtained about 3 weeks prior to the harvest in October 1995.

The figures

with an asterisk mean significant differences from the value of vines grown on the

untreated soill (t-test, p<0.05).

There were no significant differences between values

of vines grown on the oyster shell-treated soil and those of vines grown on the

untreated soil.
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Fig. 2. Changes in sugar content in juice of Merlot (A) and Cabernet Sauvignon (B) during
berry ripening in 1992. Symbols show: C, grape grown in untreated soil; @, grape grown
in limestone-tireated soil; [ ], grape grown in oyster shell-treated soil.
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Fig. 3. Changes in titratable acidity in juice of Merlot (A) and Cabernet Sauvignon (B) during
ripening in 1992. Symbols show: O, grape grown in untreated soil, @, grape grown in
limestone-treated soil; [, grape grown in oyster shell-treated soil.
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Fig. 4. Changes in malic acid content in juice of Merlot (A) and Cabernet Sauvignon (B) during
ripening in 1992. Symbols show: O, grape grown in untreated soil; @, grape grown in
limestone-treated soil; (], grape grown in oyster shell-treated soil.
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Fig. 5. Changes in total amino acid content in juice of Merlot (A) and Cabernet Sauvignon (B)
during ripening in 1992. Symbols show: O, grape grown in untreated soil; @, grape grown
in limestone-treated soil; [, grape grown in oyster shell-treated soil.
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Table 3. Metal ion compositions of wines made from Merlot grapes.

Wines made from grapes grown in

Metal ion untreated soil limestone-treated soil oyster shell-treated soil

1992 1993 1992 1993 1992 1993

K (mg/L) 1310 1110 920 850 990 1080

Ca 25 15 30 24 28 19

Mg 98 79 50 62 54 53

Na 91 133 81 145 170 194

Fe 52 4.5 4.2 3.6 4.9 4.3

Cu 0.5 0.4 0.4 0.3 0.6 0.2

Zn 0.7 0.6 0.6 0.3 0.8 0.5

Total 1530 1343 1086 1085 1248 1351

Table 4. Metal ion compositions of wines made from Cabernet Sauvignon

grapes.
Wines made from grapes grown in
Metal ion untreated soil limestone-treated soil oyster shell-treated soil
1992 1993 1992 1993 1992 1993
K (mg/L) 1620 1330 1280 1200 1430 1460
Ca 31 19 33 28 34 18
Mg 130 84 89 59 87 63
Na 200 290 79 145 81 133
Fe 5.9 7.5 3.8 24 3.5 52
Cu 0.5 0.3 0.1 0.4 0.1 0.2
Zn 0.5 0.5 0.6 0.4 0.4 0.4
Total 1988 1731 1486 1435 1636 1662
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ABSTRACT

Effects of Application of Limestone or Qyster Shell to the Soil on the
Composition of Merlot and Cabernet Sauvignon Grape Juice

The effect of soil application of limestone or oyster shell on Merlot and Cabernet
Sauvignon grape juice was examined at Johnohira test vineyards, Katsunuma, Japan. Soil
samples for composition analysis were taken from 50 cm below the soil surface. Grape
clusters were collected at intervals of 1 week from September to November 1992 and 1993.
Four hundred berries were pressed in a box in which air was replaced by CO, immediately
after picking. Soil treated with limestone or oyster shell contained 4-fold or 2.5-fold higher
amounts of Ca than untreated soil, respectively. The pH values of the soils containing
limestone or oyster shell were both weakly alkaline. The °Brix of the Merlot juice was higher
in the treated than in the untreated soils, and the effedt was not clear in Cabernet Sauvignon.
The titratable acidity decreased more rapidly in both grape jiices harvested from grapes
grown in treated soils than those grown in untreated soil. The inorganic salt composition in
wines made from both grapes differed in each soil treatment. The numbers of leaves, the
leaf area, and the yield of grapes were higher in Cabernet Sauvignon vines grown in the
limestone-treated soil than those grown in untreated and oyster shell-treated soils. It is
suggested that adding limestone of oyster shell stimulates grape maturity in Merlot grape,
and the change of soil texture in depth of 1 m improves the growth of grapevines due to the

root development.

Key words: Soil change, Limestone, Oyster shell, Merlot, Cabernet Sauvignon





