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Effect of Period of Liquid Fertilizer Application and Girdling
on Fruit Quality and Vine Growth of ‘Aki Queen’ Grape

Takayoshi YAMANE***, Katsutoshi SHIBAYAMA*** and Yoji HAMANA
Fruit Tree Research Division, Agricultural Technology Research Center, Hiroshima Prefectural Technology Research Institute,
AKitsu, Higashi-hiroshima, Hiroshima 739-2402, Japan

To clarify the effects of fertilization on fruit quality and vine growth, liquid fertilizer (LF) was applied from bud break until
four stages, i.e., full bloom (FB), 20 days after full bloom (20DAFB), veraison (VE), and harvest (HA), to three year-old
potted ‘Aki Queen’ grapevines (Vitis labruscana Bailey). In control vines, water was applied throughout the treatment period.
The improvement of fruit quality by girdling under LF treatment was also evaluated. At the end of each treatment, LF was
removed by pouring a larege volume of water. As a result, in grapevines subjected to long LF treatments of 20DAFB, VE, and
HA, berry skin anthocyanin content and total soluble solids (TSS) were decreased. In short LF treatment of FB and control
vines, bunch and berry weight were decreased. Skin anthocyanin content and TSS were increased by girdling; however, they
were low in grapevines subjected to long LF treatments such as 20 DAFB, VE, and HA. As regards the diagnosis of vine and
soil nutrient conditions, soil nutrient level was presumed to be high and anthocyanin content and TSS were presumed to
decrease in the following two cases of vine growth: (1) color of the 8th node leaf exceeded the green meter value (SPAD-502)
of 46 after 20DAFB, or (2) lateral shoot elongated after 20DAFB. However, to determine growth of lateral shoot, other factors
affecting shoot growth (e.g., water-deficit stress, root volume, and reserve nutrient) should be taken into account.
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Table 1 Effect of period of liquid fertilizer application and girdling on vine growth and the healing of girdle.

th th
Liquid fertilizer Date of Shoot Fruit set 47 Leaf 8" Leaf Callus
I~ - Date of Date of . blade blade development
application Girdling . onset of  |ength® ratio .
. a full bloom veraison . length' length' of girdle
period (LFAP) coloration (cm) (%) 1
(cm) (cm) (mm-day™)
Control 26-May 7-Jul 15-Jul  100+6.4° 30.842.2 15.5+0.8 16.7+0.7 -
Full bloom 27-May 7-Jul 17-Jul 99+5.6 55.3t3.5 20.3x1.1  20.8+1.0 -
20 DAFB® No - 6-Jul 23-Jul - 61.5+4.7 21.3+0.3 21.3+0.6 -
Veraison - 7-Jul 25-Jul - - 19.0£0.8 21.1+£0.6 -
Harvest - 27-Jul - - - - -
Control - 6-Jul 8-Jul - 16.9£0.2 17.9+0.5 0.40+0.03
Full bloom - 6-Jul 10-Jul - 20.3+0.8  21.0+0.6 0.40+0.02
20 DAFB Yes - 7-Jul 12-Jul - 19.8£1.3  21.6+1.1 0.51+0.01
Veraison - 6-Jul 10-Jul - 19.5¢1.1 21.240.7 0.58+0.02
Harvest - - 12-Jul - - - - 0.60+0.02
F test
LFAP - nS *% *% *k *%k
Girdling - - - ns ns -
LFAP x Girdling - - - ns ns -

@ Liquid fertilizer was applied from bud break to various stages in the column.

® Days after full bloom.
®Values in the table represent means = standard error (n = 4).

4** and ns indicate significance at p < 0.01 and not significant, respectively, by F test.
© Shoot length was measured at 30 days after foliation just before shoot pinching.

" Leaf blade length was measured at veraison.
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Fig. 1 Effects of period of liquid fertilizer application and
girdling on cumulative lateral shoot length. A: Not-girdled,
B: Girdled.
Z Bars represent standard error (n=4). Only one-side of
bars is shown to avoid overlapping.
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Fig. 2 Effects of period of liquid fertilizer application on
changes in leaf color of not-girdled vines. Mature leaf
color was measured at the fourth (A) and eighth (B)
nodes.

Z Bars represent standard error (n=4).
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Fig.4 Bunches at harvest time.
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Table 2 Effect of period of liquid fertilizer application and girdling on skin anthocyanin concentration,

cluster weight, berry weight, total soluble solids (TSS), and titratable acidity (TA) at harvest time.

Liquid fertilizer Anthocyanin

application Girdling conen Cluster wt  Berry wt TSS Tp_xl
period (LFAP)? (mg-g™ skin fw) (9) (@ (Brix) QLY
Control 0.082+0.016° 328+40.8 11.4+0.54 18.8+£0.15 59=+0.1
Full bloom 0.129+0.045 388+ 9.0 13.0+0.37 19.2+0.15 7.7+0.1
20 DAFBP No 0.030+0.003 435+256 14.0£0.59 18.5+0.15 8.2+0.1
Veraison 0.021+0.002 397+105 13.8+043 17.5+0.26 8.9+0.3
Harvest 0.019+0.007 412+26.1 14.5+0.28 175047 8.9+0.3
Control 0.390+0.026 267+29.9 10.5+0.44 20.1+=0.09 6.1+=0.1
Full bloom 0.339+0.062 336159 124+065 19.7+0.32 6.6+0.1
20 DAFB Yes 0.138+0.017 402+ 6.5 158+0.21 18.4+0.20 6.9+0.2
Veraison 0.082+0.009 402+19.3 13.3+£0.54 18.0£0.19 7.4=+0.2
Harvest 0.123+0.016 421+16.4 14.1+£0.85 18.3+£0.32 7.5+0.3
F test
LFAP | woke ok woke ok
Girdling ** ns ns ** *x
LFAP x Girdling ** ns ns ** **

@ Liquid fertilizer was applied from bud break to various stages in the column.
b Days after full bloom.
“Values in the table represent means * standard error (n = 4).

d osex

and ns indicate significance at p < 0.01 and not significant, respectively, by F test.
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Fig. 5 Effects of period of liquid fertilizer application and
girdling on changes in berry skin color.
2 Bars represent standard error (n=4)
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