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Effects of Fruit-Zone Light Intensity on Berry Ripening and Wine Quality of
‘Chardonnay’ Grapes

Masaaki NODA! and Goro OKAMOTO?
ITechnology Department, Sapporo Wines Ltd., Higashikarube, Akasaka-cho, Akaiwa-gun,
Okayama 701-2214, Japan
2Faculty of Agriculture, Okayama University, Tsushima-naka, Okayama 700-8530, Japan

The effects of the light intensity around fruit clusters on berry ripening and wine quality of ‘Chardonay’
grapes were investigated under root-zone restriction culture. At the veraison stage, the fruit-zone was shaded
with one or three sheets of black cheesecloth to lower the light intensity to 40% or 80% of the normal light.
Light exposure treatment was also carried out by removing fruit-zone leaves and setting sunlight reflector film
under the clusters. These treatments were continued until the full ripening stage. The berry temperature and
light intensity around the clusters were lower in the case of shaded vines and higher in light-exposed vines
compared with the control vines, though the differences varied widely depending on the time and direction of
the measurement. The juice TSS increased most rapidly in vines exposed to light, while the acidity decreased
most slowly in shaded vines. At the usual harvest time, when the juice acidity became lower than 0.6 g / 100
mL, the total amino acid content was highest in the 40%-shaded vines, followed in turn by the 80%-shaded
vines, light-exposed vines, and control vines. Sensory evaluation after test vinification revealed that wine
made from berries grown on shaded vines was bitter. Wine from the control berries harvested 3 weeks later
than the usual harvest time had a more fruity character than the other wines.

Key words: Chardonnay grapes, vine shading, light exposure, fruit ripening, wine quality

=

— Iz, BREU o8BI, BEEELTE
ALET RURENRKRDEND, 20D, TRY
REDORBREZRET 2B OBEBEFENH VSN,
ZTDIDELTREOZAEREEEN DS, REDZ
HAEZRAGHTS2DDOHEE LTE, oLt
OB HEOERE, FHEORABRDHTH O
D WEICLD2FHEEOEBENHS, 2< D5
B, RESHEEZZTHLEEDREM. BOWHD.
pHO LR, 7o h> 7 0iEm,. 7axoEms

19994 9 A 13 HZH

A5 (3, 4, 5, 12, 17, 18, 19) . —RMIZZHKE
EHEMSE2EEMERIND Z ENEN, —H T,
BWEOEXIZEDE) TR CEDOFEZR DD
THZEERTHRESHD (1, 2) . EESD 32
AT— - INHD IZDODWT., BEREXICEDD
A REORENBENBZEEZRELZ (16) .
CDOEDRZHEIINTZEEOHEIL. TR S
i, REHMOKREHFEFIIL>TEDLNZHBDTH
5EEZON, VM VREMEEMELTRAL T
W7D EDED BRI TID XS L RENE
S5N50, BREZOISBBEENE Z 501 %iHE
THIENKDETHS., B2, BEDOT R UME#MIT

- 137 -



J. ASEV Jpn. Vol. 10, No. 3 (1999)

—HomGHPLILBESERE. EF0KBNEL
<BWE, REICE N5 EHEE 0RO NEaEIT
A (10, 11) . BREOIA U EE /B ETD
BREEZ>TH D, EXICX2REXENHFI N
5, AWETIE. ‘¥ )RR’ (Vitis vinifera
L) BHTd LT, REKMCHEMSERPIZLD T
= = OEHETIRN, HREH— MK B
SZHEEMUE S8, REORHA,. NERED
R U1 RBICRIEITREEEREL.

W ERE

1. gt g AE

MILKZEBERE (MLTRE) OERBEHICEN
T. BB — b LEIZIES0 cm. B 325 cmy £ 3.6
m (FEdEAHm) . FiE2.1 moOWE+ Om%z 470
v ZERL 7z, 199782 A1, ZOBAIZ40 cmlH ks
T ‘)RR OUFEAOEA (SO4HB) &128f.
Er48Kf A2 REZ T 7z, BELEIZ30 L/ #THB, 1
FROFRE. 1998F2HIZ. HEN5E 370 cm
OB TR 1 A Z2/KFIZFESI L. 831,
BI170 cmDMBEIZE=—)VT 4 )V (0.02 mm/E,
FEH) THRORIVHBEEZTR oM. FEIT 1N
DEeAREL, EAMICHEIE, E3I#H150 cm TH
DU, Z0%. FEEmENSRETHRIMITHEL
EYIRR L7z, BN SE2[E. N : 60 ppmZEFH
RERE (RENTAKE1IS+25) 21 8%%0
2L A7z, RABCHLURIREDREZ ZNE
TD1,/3& L7, iz, BIBEIIHNICPF 2.0%
WL LU THMEKRRZITR . I SARSE HIBR L i
DEBAEEIZ. 5HS5 8, 9) . MEAS (15, 16,
17) DhiEEBEE L.

BRI MBI N7 A4 BIC. SRET O
W ZEITRDE D IR EITIE D Tz,

40 %EHX : HEOFBERE (BE) 60% &7k
X1, BAEAH T IV
== EFEok (1ER40
cm. REEEDHITHMHYULED2
~3IMDELEFOTE-ST)

8 0 BIHX : HHDEIBHF20% L7825 K DI,
BAEBWIRTIN—Y - —
CEE-T.

Ry —F R : REMEOEZYRTSHEED

X IVERIHRTERABORE

2. HERBRETICEEE KFE
IZIE50 em DY H— b (B
MI—-7Ay—, RUTvr A
N ) Z@&ELX.

BoD170v 73 NERE Lk,

2. ABEBARVAE

ERTHOZTATHD 100, 120 R ON15HRZ, #
H AW & (Lichtme B technik pochet-lux PO-
90) T. #UEROREDEE. FTHEH. RAKNHE
RlOMEZBE L/, . FRFZNIRIVREEIR E
it (HORIBA, IT—330) THRUEX OREOEM
ROBERIORE ZHE L. s oflEid,. &K
5 KBTItz 7.

TH4EMNS NEE THAMMB T, &X50H K%
HEZIZEREL . 10K DD E|IL7-, BRER%
BlELxE. A—CTRIHZHD., Brix. BEES
BEAUVpHZHAIE L. SUEXRONEEEED 2
D, EHOREREREEEZRAEL 2. NHEIL. B
EBEHE0.55~0.60 g / 100mL%Z HZIZITARW,
FMEBXIZ DOWTITHEE BN 5. fLORIZDWTIZ
ERNSINE L, HBX OKDOEKEO/I. 1E
HOW#ED 5 3EMBICHNNE GBRA) 21775
Fz. NELEREIEREHIDEIL., BRIEK. ¥
HEMEESD YT A100ppm Z M THFEL., #EH R
60% ERBELDIEH Lz, BOENERHENSE
20mlZEHRE L., 7 ROUgE, BpE BEARE. VO
SHREWMA IO N/ 57 (HITACHI 655A-11)
T, A A (72 )N—5 1 FCG400) TH
B, TI/BEARETI /BEHEBOWEE (H
AETFJILC-300) THIELZ., &KX 30EI LRt
Y. BE T RUBT2IEETHEL., VI
Bt . WABE=1:17T0.7g/100 mLETHEL /.
B2 EE R} Prise de MousseZ# L. REHRE15TC
TR ETHRESIYE, RFIMARIC. TAOBRIE
BNEIC K D BRI L /2. EREFHEIL. SEBl4A.
M, B, REMESRSR. BF20AmMRELTIT
Bol., ¥, ZDOTJ1 DK, Ca. Mgk UNa&
ARZFRETREHHNEST (HITACHI Z-5300) T.
WRY 71 ) —)VEH &% Folin-Ciocalteuit THIE
L7z,

-138 -



J. ASEV Jpn. Vol. 10, No. 3 (1999)

EHRE - MARER

Table 1. Effects of fruit-zone shading and sunlight reflection on light intensity (klux) around clusters on

‘Chardonnay’ grapevines.

10 A.M. 12 A M. 3 P.M.
Treatment Upward Down- East West Upward Down- East West Upward Down- East West
ward ward ward
Control 3.7 28.0 16.0 11.1 4.3 259 116 13.5 6.4 939 5.5 64.5
Reflected 36.9 45.3 39.3 12.5 2.0 24.4 19.1 17.6 269 948 6.6 78.7
40%-shade 10.0 104 100 2.3 2.0 131 5.3 4.4 29 524 24 19.7
80%-shade 0.8 6.6 2.8 5.3 1.0 5.4 2.0 7.0 2.1 28.7 1.3 41.3

Light intensity was measured toward the top (upward), toward the bottom (downward), and from the

east and west side on July 7, fine day.
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Fig. 1. Effects of fruit-zone shading and light
reflection combined with leaf removal
on daily changes in berry temperature
of ‘Chardonnay' grapes. Data were
collected from clusters located on the
east and west sides of the vines on July
7, which was a fine day.
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2. Effects of fruit-zone shading and light reflection

combined with leaf removal on juice °Brix and
titratable acidity (TA) of ‘Chardonnay’ grapes.
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Fig. 3. Effects of fruit-zone shading and light
reflection combined with leaf removal on
juice pH of ‘Chardonnay’' grapes.
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Table 2. Effect of fruit-zone light intensity on juice composition of ‘Chardonnay’ grapes at harvest.

Treatment Harvest date Glucose Fructose Tartaric acid Malic acid pH
(g/ 100 mL)

Control Aug. 4 10.0 11.0 0.19 0.28 3.55

Control Aug.21 11.0 12.5 0.13 0.17 3.71

Reflected Aug. 4 10.1 11.3 0.18 0.28 3.57

40%-shade Aug. 7 9.7 11.0 0.23 0.27 3.62

80%-shade Aug. 7 9.5 10.8 0.23 0.29 3.57

Table 3. Effect of fruit-zone light intensity on juice amino acid (umol / L) of ‘Chardonnay’ grape.

Date Treatment Pro GABA Ala Ser Gln Thr Glu Others Total
Jul 24 Control 1209 641 889 482 259 267 100 583 4430
Reflected 2127 855 1207 605 430 375 117 968 6684

40%-shade 1391 618 1114 426 377 270 116 785 5097

80%-shade 2845 873 1788 619 827 419 180 1446 8997

At harvest Control (Aug.4) 5275 1629 1351 652 423 399 476 881 11086
Control (Aug. 21) 6786 1584 1053 465 153 329 281 708 11359

Reflected 5694 1614 993 539 335 350 306 818 10679

40%-shade 7279 1819 1904 605 551 464 290 1493 14405

80%-shade 6211 1572 1637 484 602 417 359 1166 12448

Pro: proline, GABA: 7 -amino butyric acid, Ala: alanine, Ser: serine, Gln: glutamine.
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Table 4. Effect of fruit-zone light intensity on quality of wine made from ‘Chardonnay’ grape.

Appearance Odor Taste Overall quality Total score
Treatment (/4) (/5) (/6) (/5) (/20)
Control (Aug. 4) 2.8(0.20) 2.8(0.20) 2.4(0.27) 2.6 (0.13) 10.6 (0.43)
Control (Aug. 21) 2.7(0.24) 3.1(0.16) 2.9(0.16) 2.9(0.17) 11.6 (0.32)
Reflected 2.8(0.20) 2.9(0.27) 2.5(0.33) 3.0(0.17) 11.2 (0.80)
40%-shade 2.7(0.24) 2.9(0.32) 2.5(0.20) 2.8(0.24) 10.9(0.88)
80%-shade 2.7(0.24) 2.7(0.24) 2.5(0.40) 2.8 (0.24) 10.7 (1.04)

Evaluated by a 7-person test panel of Sapporo Wines Ltd. Data represent means (SD).
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Studies on Berry Shatter and Its Control in Seedless ‘Kyoho' Grape

Hitoshi OHARA, Qing Chao KONG, Katsuya OHKAWA, Eikichi TAKAHASHI, and Hiroyuki MATSUI
Faculty of Horticulture, Chiba University, Matsudo, Matsudo-shi, Chiba 271-8510, Japan

Seeded berries of 'Kyoho' grape are prone to shatter after harvest and seedless berries (induced by
gibberellic acid (GAj3) treatment) shatter even more easily. Studies were carried out to combare seeded and
seedless berry clusters with respect to characteristics associated with berry shatter, and to try and prevent
shatter by treatment with aminoethoxyvinylglycine (AVG), 2, 4-dichlorophenoxyacetic acid (2, 4-D) and N-(2-
chloro-4-pyridyl)-N'-phenylurea (CPPU). The berry removal force (BRF) at harvest was lowest for seedless
berries and increased with increasing seed number. The BRF decreased as the Brix increased. There was no
difference in cap stem diameter between seeded and seedless berries. The cap stems of seedless berries had
about three-fold greater resistance to lateral bending (as measured by applying a lateral force until cap stem
deflected 30 degrees) than seeded berries. In seedless berries, cap stems also contained about twice as much
lignin. The core diameter, the diameter of the core and surrounding vascular bundles, and the area of the
region between the cap stem and berry were smaller in seedless than in seeded berries. When flower clusters
were treated with AVG (8 mg-L! and 16 mg- 1) 10 days before full bloom, the BRF at harvest was greater for
seedless than for seeded berries. When seedless berry clusters were treated 20 days before harvest with 2, 4-D
(50 mg-LY) and CPPU (10 mg- L!) combined, the BRF of seedless berries was markedly greater than that of
seeded berries.

Key words: 'Kyoho' grape, berry shatter, seedlessness, aminoethoxyvinylglycine, 2, 4-dichlorophenoxyacetic acid,
N-(2-chloro-4-pyridyl)-N'-phenylurea
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