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The effect of leaf number per shoot on berry growth and ripening in Vitis coignetiae Pulliat, a wild grape
species domesticated in Japan, was investigated. Fourteen-year-old vines, trained on a vertical trellis system
in the Hiruzen region of Okayama Prefecture, were used for this investigation. Two weeks before veraison,
shoots bearing two clusters each were pinched to have 2, 4, 7 or 10 apical leaves after the second cluster. The
stem base was girdled to inhibit mutual translocation of photosynthates between shoots. Berry growth in
shoots having 2 leaves was significantly retarded compared to that of berries on shoots with 4, 7, or 10 leaves.
However, juice TSS, pH, and titratable acidity were not significantly affected. Anthocyanin accumulation was
greatest in berries on shoots with 2 or 4 leaves, hypothesized to be caused by improved light exposure of the
clusters. The major amino acids GLU, GLN, and ARG were also highest in berries on shoots with 2 leaves.
When compared with three red wine cultivars (V. vinifera) - Cabernet Sauvignon, Cabernet Franc, and Pinot
noir — the berry juice of V. coignetiae was characterized by high contents of fructose, tartaric acid, and total

phenols.

Several amino acids such as GLU, GLN, and GABA were much higher in V. coignetiae berry juice,
although the PRO and total amino acid levels were lower.

The skin anthocyanin content was approximately 2

to 4 times higher in V. coignetiae berries than in V. vinifera cultivars.
Key words: Vitis coignetiae, berry ripening, high acidity, anthocyanins, polyphenols
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Table 1. Effect of apical leaf number on leaf area per shoot and berry
_production in Vitis coignetiae grapevines.

Treatment = Harvested berries Leaf / crop ratio

EHKI100 gZ=RHEL . & Leaf area  Berry wt.

FEBWE B, EAED (No. of leaves) (cm?/ shoot) ® (g / shoot) (m?/ kg)
RE 3 2 1,116 b Y 1.06 b 132.8 b 0.84 b

%@EZ%/T{N’T‘ 4 1612ab  1l14ab 136.2 b 1.18 ab

Rt &G, €02 mL 7 2,555 a 1.19a 166.1 a 1.54 a

123 %® pentaerithritol 10 3,063 a 1.23 a 169.4 a 181a

z The numbers of leaves attached to the apical part of shoots were modified by
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F1g. 1. Kitect of number ot apical leaves on berry
growth in Vitis coignetiae grapevines.
Shoots were pinched 14 days before veraison
at 2 (O), 4 (), 7 (A), or 10 (X) leaves after
the second cluster. Vertical bars represent
the mean values+SE for 10 berries.
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Fig. 2. Effect of number of apical leaves on juice

TSS in Vitis coignetiae grapevines. Shoots
were pinched 14 days before veraison at 2
©), 4 (O), 7 (A), or 10 (X) leaves after the
second cluster. Vertical bars represent the
mean values+SE for 10 berries.
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Aug. 29 12 26 10 27
Sep. Oct.
Fig. 3. Effect of number of apical leaves on juice pH

in Vitis coignetiae grapevines. Shoots were
pinched 14 days before veraison at 2 (O), 4
(@), 7 (D), or 10 (X) leaves after the second
cluster. Vertical bars represent the mean
values*+SE for 10 berries.
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Fig. 4. Effect of number of apical leaves on juice
acidity in Vitis coignetiae grapevines.
Shoots were pinched 14 days before veraison
at 2 (O), 4 (), 7 (D), or 10 (X) leaves after
the second cluster. Vertical bars represent
the mean values+SE for 10 measurements.
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Table 2. Effect of apical leaf number on juice amino acid contents (mmol/ L) at harvest in Vitis

coiﬂetiae Eagevines. .

Treatment * SER GLU GLN ALA GABA ARG PRO Others? Total
(No. of leaves)
2 09a* 15a 22a 3.1 2.1 11la 1.7 2.1 15.0
4 07b 12b 12b 2.4 2.4 0.8b 1.9 1.3 12.1
7 07b 13b 09b 2.6 2.1 09ab 21 11 11.9
10 0.7b 1.3b 08b 2.6 2.0 1.0 ab 1.6 1.1 11.2

z Refer to Table 1.

v ASP + THR + VAL + ASN + GLY + CYS + TYR + PHE + HIS + LYS.

x Duncan’s multiple range test (p<0.01).
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Fig. 5. Effect of number of apical leaves on skin
anthocyanin content in Vitis coignetiae
grapevines.  Shoots were pinched 14 days
before veraison at 2 (O), 4 (), 7 (D), or 10
(X) leaves after the second cluster. Vertical
bars represent the mean value £ SE of 3
measurements.
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Table 3. Comparison of juice constituents and skin anthocyanin in Vitis coignetiae and V. vinifera
orape berries.

Juice 2 ' Skin

Species and Berry wt. Tartaric Malic Total
cultivar ® TSS pH Fructose - Glucose acid acid  phenol (OD 535)

(g/ 100 mL) (ppm)
Vitis coignetiae 1.14bvy 192 28b 923a 861b 152a 055a 393.8a 1.16 a

Vitis vinifera

Cabernet Sauvignon 1.19b 195 4.2a 856 bc 9.30 ab0.27b 0.18b 285.8 ab 044 b
Cabernet Franc 1.50a 204 40a 890b 9.72a 0 25b 024b 2653D 050 b
Pinot noir 1.63a 20.0 42a 826c¢ 10.10a 29 b 0.44 ab 2369 b 029 b

z Skin and flesh of berries were homogenized after removing seeds.
v Duncan’s multiple range test (p<0.01).

Table 4. Comparison of juice amino acid contents (mmol/ L) in Vitis coignetiae and V. vinifera grape

o = o berries. o ™y > e e o — = e — T T e e T T o T = T o N TS RIS
Species and cultivar  SER GLU GLN ALA GABA ARG PRO Others?z Total
Vitis coignetiae 0.8ay 13a 1.3 a 2.7 a 22 a 1.1a 1.8¢ 1.6 1250

Vitis vinifera

Cabernet Sauvignon 0.4b 0.5 ¢ 01lc 06b 14b 08b 205 a 1.1 23.9 a
Cabernet Franc 03b 0.4 c 02bc 08D 10c¢ 09ab 173a 1.0 21.6 a
Pinot noir 0.8 a 08b 0.3b 25 a 1.6ab 10ab 3.7b 2.6 155 b

z ASP + THR + VAL + ASN + GLY + CYS + TYR + PHE + HIS + LYS.
vy Duncan’s multiple range test (p<0.01).
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1.2E+051 Vitis coignetiae

1.0E+05
8.0E+04-
6.0E+04 1
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10.00 20.00
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2.0E+051 Cabernet Sauvignon (Viris vinifera)
1.5E+05
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5.0E+041 1 3

0.0E+00 \ A
10.00 20.00 30.00 40.00 50.00{min|
Fig. 6. HPLC separation of anthocyanins from berry skins of Vitis coignetiae and Cabernet
Sauvignon (V. vinifera) grapevines. Peak 1, Dp-3-Gl; 2, Cy-3-Gl; 3, Pt-3-Gl; 4, Pn-3-Gl; 5,
Mv-3-Gl; 6, Dp-3-Gl-Ac; 7, Cy-3-Gl-Ac; 8, Pt-3-Gl-Ac; 9, Pn-3-Gl-Ac; 10, Mv-3-Gl-Ac; 11, Mv-3-
Gl-Caf; 12, Pt-3-Gl-Coum; 13, Pn-3-Gl-Coum; 14, Mv-3-Gl-Coum. Peaks A and B are
unknown anthocyanins. Dp, delphinidin; Cy, cyanidin; Pt, petunidin; Pn, peonidin; Mv,
malvidin; Gl, monoglucoside; Ac, acetate; Coum, coumarate; Caf, caffeorate.
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