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Effects of Soil pH on the Shoot Growth of Several Grape Rootstocks,
and Drought and Water Tolerances of Grapes as Affected
by Different Rootstock-scion Combinations

Xiang-Gen L1, Naochiro KuBoTa, Koichi Yasul and Kazuo SHIMAMURA®
(Department of Agricultural Technology of Integrated Land Use)

1. Seven grape rootstocks, 3309, 3306, 101-14, 5BB, SO - 4, H.F. and 110R were grown
under 5 different conditions of soil pH (5, 6, 7, 8 and 9) for 4 months in the growing season
of 1990. Shoot growth of 3309, 5BB and H.F. was markedly inhibited at pH 5, occurred
at pH 9, while pH 6 promoted vigorous shoot growth for 5BB and H.F. rootstocks. The
other 4 rootstocks were not affected by soil pH.

2 . One-year-old ‘Kyoho’ grapes grafted on G.M., 101-14, 5BB, SO - 4 and 110R, and
two-year-old ‘Fujiminori’ grapes grafted on 3306, 101-14, 5C, 8B and SO - 4 planted into
the pots were subjected to soil drought for a period of 3 weeks from June 1, 1990. Drought
tolerance was judged from the overall injury symptoms. ‘Kyoho’ grapes on 101-14 were
tolerant, while those on 110R and 5BB were sensitive. On the other hand, ‘Fujiminori’
grapes on SO - 4 were tolerant, while those on 101-14 were sensitive. Regardless of the
cultivars and the rootstocks, the degree of injuries varied markedly among the vines.

3 . Pot-grown one-year-old ‘Kyoho’ and two-year-old ‘Fujiminori’ grapes grafted on 5
different rootstocks in each cultivar mentioned above were flooded for 5 weeks begin-
ning June 1. Judging from the shoot elongation and the overall injury symptoms, ‘Kyoho’
grapes on SO - 4 were tolerant to flooding, while those on 5BB and 110R were most
sensitive. On the other hand, ‘Fujiminori’ grapes on 101-14 and 5C were most tolerant,
followed on 3306 and SO - 4, while those on 8B were sensitive. ‘Kyoho' grapes showed less
tolerance than ‘Fujiminori’ ones regardless of the rootstocks.
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Table 1  OQutlines of soil pH treatment and changes in soil pH in each plot during
the experiment

Dose of fertilizer

Treatment (g/pot) Soil pH
(pH) - Calcium Sulphur
carbonate May. 10 Jun. 7 Jul. 5 Aug. 2 Aug. 31
9 150 0 6.5 8.6 8.9 8.6 8.3
8 75 0 6.5 8.2 8.5 8.6 7.7
7 25 0 6.5 7.8 7.8 7.4 6.9
6 25 10 6.5 6.5 6.2 6.4 6.0
5 25 20 6.5 5.2 4.4 4.8 5.2
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Increment of shoot length (cm)
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Fig. 1 Effects of soil pH on the shoot growth of 7 grape
rootstocks. Refer to Table 1.
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Effects of soil drought on the
~shoot growth of 'Kyoho’ grapes
grafted on 5 different rootstocks.

Table 2 Drought tolerance of 'Kyoho’ grapes as affected by 5 different rootstocks
and water content in soil at wilting and dying of shoot apex in each stock

Wilting of shoot apex

Dying of shoot apex

Rootstocks Days after Soil water Days after Soil water
treatment content treatment content
(%) (%)
G.M. 16 2.3 18 2.1
101-14 18 1.8 22 1.8
5BB 13 2.8 17 1.9
SO- 4 15 2.1 20 2.1
110R 11 2.5 17 1.8
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Fig. 3 Effects of soil drought on the shoot

growth of 'Fujiminori’ grapes grafted
on 5 different rootstocks.
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Table 3 Drought tolerance of 'Fujiminori’ grapes as affected by 5 different rootstocks
and water content in soil at wilting and dying of shoot apex in each stock

Wilting of shoot apex Dying of shoot apex

Rootstocks Days after Soil water Days after Soil water

treatment content treatment content
(%) (%)

3306 10 1.2 14 0.9
101-14 8 ’ 1.1 14 1.0
5C 12 1.0 13 0.6
8B 8 1.1 13 0.7
SO - ¢4 11 1.2 15 1.1
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