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Effect of Nutrient Solution Concentration on
Berry Ripening of ‘Ryuho’ Grapes

Ken HIRANO*, Masako MANABE and Goro OKAMOTO
Faculty of Agriculture, Okayama University
Okayama 700, Japan

Six—year—old ‘Ryuho’ grapevines grown under a restricted rooting volume
system were supplied with complete liquid fertilizer after bud burst. Vines were
subjected to one of the following three fertilizer treatment programs. Diluted
fertilizer were supplied containing (A) N: 60 ppm before seed hardening, and 20
ppm thereafter; (B) N: 60 ppm from bud burst to harvest; (C) N: 120 ppm
before anthesis, 60 ppm from anthesis to seed hardening, and 20 ppm thereafter.
There was no significant difference in primary shoot growth. Lateral shoot
growth was the most vigorous under Treatment C during early season berry
growth, but under Treatment B after seed hardening. There were no significant
differences in cluster weight or berry diameter among the three treatments.
Berries on vines grown under Treatment C accumulated higher concentrations
of skin anthocyanin and juice sugar compared to the amounts accumulated
under the other two treatments. However, under Treatment C, the juice amino
acid content and N concentration of various parts of the vines were significantly
lower. Under Treatment B, accumulation of skin anthocyanin and juice sugar
were severely retarded. Judged from the view point of overall quality, superior
berries were produced under Treatment A.
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Table 1 Effect of liquid fertilizer concentraion on the growth? of
lateral shoot.

T Iune24¢  July8  Augusté6
Treatment (Early stage of (Seed (Berry

(N ; ppm) berry growth) hardening) ripening)

A ; 6020 18.6b6 31.3b 49.9b
B ;60 22.6b 31.20b 80.9a

C ;120060220 56.7 a 72.6a 91.0a

z
Cumulative lateral shoot length per primary shoot (cm).

Y Duncan's multiple range test (P<0.05, n=7).
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Table 2 Effect of liquid fertilizer concentration on the cluster weight,
berry diameter, and sugar and organic acid contents.

T ————————————— e = = ]

Cluster Berry Organic acid

Sugar content(%)

Treatment weight  diameter content(%)
(8) (mm)  Fructose Gilucose Tartaric acid Malic acid
A 359.4a2% 27.6a* 853ab’ 7.85ab’ 0.11a” 0.34ab’
B 374.6a 282a 807b 7.340b 0.13a 0.36a
C 369.0a 282a 895a 8.19a 0.13a 0.24b

“ Duncan's multiple range test (P<0.05, n=7).

YDuncan's multiple range test (P<0.05, n=3).

Table 3 Effect of liquid fertilizer concentration on the juice amino acids content?

ABIX  Glutamine Alanine  Arginine GARBA’ Proline Total
A 6.29 a* 2.99 a 1.50 ab 098 a 0.41 a 1350 a
B 5.52 ab 2.60a 1.62a 0.91a 0.44 a 12.27 ab
C 4.06b 248 a 1.25b 0.85a 0.33a 10.15b
Z (mmoV/L)

Y y -aminobutyric acid

* Duncan's multiple range test (P<0.05, N=3).
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Fig. 1 Effect of liquid fertilizer concentration on the anthocyanin
content of berry skin. Means at each sampling date indicated
by different letters are significantly different at P<0.05,
Duncan's multiple range test (n=3).
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Table 4 Effect of liquid fertilizer concentration on the nitrogen content
(% D.W.) of various parts of grapevine at harvest (August 19).

Shoot
Treatment St Primary Lateral Root Trank Cordon
e
leaf leaf

A 0.45a> 2.03a 201la 0.83a 040b 0.53a
B 044a 192a 1.8b 085a 050a 0.59a
C 031b 1.70b 1.65b 0.64b 037b 047b

* Duncan's multiple range teat (P<0.05, n=3).
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