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Utilization of ‘Pione’ grapevine lateral shoots to delay grape maturity
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’Domaine Kayagatake, 3237-6, Uenoyama, Nirasaki, Yamanashi, 407-0011, Japan

The aims of this study were to investigate the applicability of the lateral shoot cultivation technique in 'Pione'

grapevine and to evaluate its effect on growth stage and fruit quality. Current shoot topping and flower cluster

removal during the early current shoot growth stage, which were conducted in 2015 and 2016 growing seasons,

induced growth of lateral shoots and new flower clusters. Flowering, veraison, and harvest events in treated

grapevines occurred approximately one month later compared to those in untreated grapevines. Consequently, the

mean maximum and minimum air temperatures from the time of veraison to the time of harvest for the experimental

group were 2.3-6.4 °C lower than those in the same phenological period for the control. The results suggested that

the lateral shoot cultivation technique can be used to delay grape maturity in the cool season. This is significant

because lower temperature during the ripening stage may accelerate sugar accumulation in berry flesh and

anthocyanin accumulation in berry skin.
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Table 1 Flowering, veraison, and harvest dates of 'Pione' grapevine that underwent
current shoot topping in 2015 and 2016.

Treat L Date of th
Year Treatment o rr:en bl oo o
date Flowering Veraison Harvest
Control
Untreated 26 M 15 Jul 11 ¢
(current shoot) nireate > Wiy 4 Scp
2015 "
Current shoot topping™ 54 \g, 4 Jul 25 Aug 21 Oct
(lateral shoot)
Cofeol Untreated 29 May 18 Jul 9 Sep
(current shoot)
2016 e 5 ,
Urfenk shoot fopping 15 May 29 Jun 21 Aug 12 Oct

(lateral shoot)

a) Current shoot topping and flower cluster removal during early current shoot growth stage.
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Fig. 1 Changes in daily maximum and minimum air temperatures from the time of flowering to the
time of harvest in 2015 (A) and 2016 (B). (O), control (current shoot) ; (@), current shoot
topping and flower cluster removal during early current shoot growth stage (lateral shoot).

Table 2 Mean maximum and minimum air temperatures, and total rainfall at berry formation and
ripening stages in 2015 and 2016.

Mean max. air temp. ("'C) Mean min. ari temp. ("C)  Total rainfall (mm)

Year Treatment Flowering- Veraison-  Flowering- Veraison- Flowering- Veraison-
veraison harvest veraison harvest veraison __ harvest
Control 28.0 32.0 17.3 22.0 225 435
(current shoot)
2015 )
Current shoot topping 328 256 225 157 263 317
(lateral shoot)
Control 297 335 18.4 219 115 240
(current shoot)
<Ale C t shoot toppi
urrent shoot topping 33.7 283 22.0 19.6 191 268

(lateral shoot)
a) See footnote in Table 1.
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Fig. 2 ‘Pione’ grape bunches at the time of harvest in 2015. (A) Current shoot grape
bunch, and (B) lateral shoot grape bunch.
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Table 3 Characteristics of current shoot grapes and lateral shoot grapes of 'Pione’ harvested in 2015 and 2016.

Malic
acid (g/L.)

acid (/L)

Tartaric

Total soluble
solids (°Brix)

(mg/ cmz}

Skin anthocyanin

Berry

Berry

Bunch
weight (g)  weight (g) diameter (mm)

Grape bunch

Year

18.0+£0.2

556+39 17.0£1.9 29.7+1.3

Control
(Current shoot grapes)

1.73+0.02

3.68+0.04 5.35+0.08

0.225+0.038

2015

21.7£0.2 ** 3.5640.03 6.06:0.08 ** 2.81+£0.10 **

0.52040.049 **

273431 #+% 83+£1,0 ** 233410 **

Lateral shoot grapes

547427 15.142.4 28.1¢1.6

Control
(Current shoot grapes)

1.16+0.02

3.7240.00 4.58+0.04

20.0£0.2

0.367+0.032

2016

0.96+0.01 *

21.6+0.2 ** 3.70+0.01 4.51+0.07

290421 ** 75408 ** 22,1409 **  (0.43340.041 **

Lateral shoot grapes

a) *, ** indicate significance p<0.05, p<0.01, respectively (1-test).
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