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Effects of Curtain Treatment of White Reflection Sheet on Improving the
Coloration of Grape Berries
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Curtain treatment with white reflection sheets applied to both sides of the main stem significantly improved the color of

grape berries and increased anthocyanin content in grape skins when compared to controls. The acidity and some amino acids

contents were also lower when comparing to controls at different distances between the main stem and the sheets (90 — 120

cm) showed no significant differences. This study suggests that the curtain treatment of both sides using white reflection sheets

appears to effectively improve grape berry quality for viticulture.
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Fig.1 Curtain treatment with white reflection sheet in tunnel multi
cultivation of ‘Izunishiki’ grape. BS-A: Both sides-A, BS-B: Both
sides-B, BS-C: Both sides-C, SS: Single side, M: Mulch.

Fig. 2 Curtain treatment with white reflection sheet for grape
cultivation.
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Table 1 Photon flux density from the upper and the side by
curtain treatment of white reflection sheet
Photon flux density from the upper
(umol m’s'+ SE)
227.6 £ 7.0 a’

Treatments”
BS-A (120 cm, 120 cm)

BS-B (120 cm, 90 cm) 2453 £ 200 a
BS-C (90 cm, 90 cm) 185.5 + 157 ab
SS (90 cm) 1423 £ 7.1 bc
M 413.6 + 183 d
Cont 97.5 + 4.8 c

Photon flux density from the side

Distance from the curtain (umol m” s™ + SE)

120 cm 475.3 £ 20.9 a
90 cm 3534 £ 302 b
M 273.1 £ 13.1 c
Cont 273.1 £ 15.4 c

BS-A: Both sides-A, BS-B: Both sides-B, BS-C: Both sides-C,
SS: Single side, M: Mulch, Cont: Control, “See Fig. 1

*Values followed by different letters are significantly different
at P<0.05 by Tukey's multiple range test (n=12).
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Fig.3 Effect of curtain treatment on the color of ‘Tzunishiki’.
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Table 2 Effects of curtain treatment with white reflection sheet on
‘Izunishiki’ grape characteristics.

Year Treatment Cluster(g) No. of berry Berry(g)  Skin color” _ Brix (%)
2010 BS-A 528.0 ab” 412 a 124 a 75 a 20.1 a
BS-B 510.8 b 343 a 144 a 75 a 20.1 a
BS-C 519.0 b 387 a 134 a 74 a 199 a
SS 530.5 ab 357 a 143 a 62 b 188 a
M 495.0 b 345 a 13.8 a 6.6 be 19.6 a
Cont 584.8 a 40.8 a 13.0 a 5.8 bd 18.8 a
2011 BS-A 5772 a 342 a 159 a 85 a 205 a
BS-B 564.2 a 347 a 15.8 a 7.3 ab 19.2 a
BS-C 5445 a 362 a 147 a 7.3 ab 19.8 a
SS 631.1 a 343 a 172 a 7.0 ab 194 a
M 619.1 a 387 a 154 a 6.8 b 193 a
Cont 569.6 a 363 a 155 a 63 b 20.0 a

BS-A: Both sides-A, BS-B: Both sides-B, BS-C: Both sides-C, SS: Single side

M: Mulch, Cont: Control, “Color chart value. *Values followed by different letters are
significantly different at P<0.05 by Tukey's multiple range test. (Cluster: n=6 in 2010,
n=20 in 2011, Skin color: n=18, Other: n=6).

TNH I BB I OT 7 =42 20T, ELEEX
A A, BBXOCRLVAREICEL ., HlcTrLx
=TI A XD 62 5 Th o7,

=

BIRIC L D7 Ry 0B aEEICET 2783 <
NOEE<AThITEY, B4 51979, ‘T U=
7 ORHAZ SR T AT S5 & RFE DI S
URIR TGt snz &, Z&5HQ004)1%, ‘EIE @
Kby WETHs BE RV REEOOTR
T, B 30CHOEE, KRN 15°C LT 30CTHE
ORRENE LK TFTHZ E2HELTWD, F7,
A 51979, REFOT VM T = A EITREE
JERDIRFEN 30°C L 0 15°CTHIN L AR HIRIRIZ 5
EHINT 5 EIRRTWD, ZDX T, T RUDEE
\ITBEANVE L Sh oM, IO RERREL
DOFECTHREERO 8 H CIIEIENHE D TS50
7esh, BRI B, RRFREAILER S KO

FAAE — » B s - ol PR AR
JE bR - M IEAT - ARAREE - B S

— M X B~V FRIED FENRL SN TWD, B
WIS FIZHOWTIE, ‘B, S E (LA S 1992),
AR (D 2005), “HEIA—27 (LIRS
2007) TG, HEE L bICEmL Rolc b @S TR
0. ZOFETRHOREG A mD 5D 2 L TRIEE
1RHET 2 s ST D (IR - 4810 2007), F7-.
WM EREAICH DT 73 ¥ L BROBAN b & At
\ZHZN T Y (Hiratsuka 5 2001, Kataoka & 1982, Atk
5 2007, fAFES 1992, #AE D 1989, [LAR - 4214
2007), Ban 5(2003)iFEDIERIBEFIET v b7 =
A= G RIS DIBB T BDAE I BhE L T D LR
TWb, wNTF R EIC L DBA~DONEEDOUGEIZ LD

0.6 1

o
wv
[}
o

ab ab ] b

Titratableacid (%)
o o o
[N} w o

o
s

0.0
BS-A BS-B BS-C ss M Cont

Fig. 4 Titratable acidity in grape juice obtained from grapes grown
by curtain treatment with white reflection sheet. BS-A: Both sides-A,
BS-B: Both sides-B, BS-C: Both sides-C, SS: Single side, M: Mulch,
Cont: Control. Titratable acidity was converted into the value of
tartaric acid. Values followed by different letters are significantly
different at p<0.05 by Tukey’s multiple range test (n=6).
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Fig. 5 Anthocyanin concentration in grape skin obtained by curtain
treatment with white reflection sheet. BS-A: Both sides-A, BS-B:
Both sides-B, BS-C: Both sides-C, SS: Single side, M: Mulch, Cont:
Control. Values followed by different letters are significantly different
at p<0.05 by Tukey’s multiple range test (n=18).

FEMESRE SN TWDD, ZHUIREIC S22

B 5 LI DRET v by T = EBEOHEN

-137 -



J. ASEV Jpn., Vol. 23, No.3, 134-140 (2012)

7]
[=]
(=]
[=]
[=]

.fﬁﬂﬂﬂﬂ

£g Asp Glu
LTS b 150
ZlcET 100 .
£ a
SN AA00 2anall
U T T T T T 1 O T I|_|| T T
50
60 -
b
40 - val 50 - Ser

ab ab ab 40 =b sh  =b

Amino acid conc
[umolf100uL)

=N 00

H—T IR LB T RO AL R

200 b 750 4
Arg

150
bc be 500 4

100 sb  ab

ﬁﬂﬂ“ﬂﬂﬂ

70

50 Thr
50 ab p =B

Met

a

i i

B5-A BS-B BS-C 55 M Cont B5-A B5-B BS-C 55

M Cont

B5-A B5-B BS-C 55 M Cont

B5-A B5-B BS-C 55 M Cont

Fig. 6 Amino acids concentration of grape juice by the curtain treatment of white reflection sheet. BS-A: Both sides-A, BS-B: Both
sides-B, BS-C: Both sides-C, SS: Single side, M: Mulch, Cont: Control. Values followed by different letters are significantly different at
p<0.05 by Tukey’s multiple range test (n=6). Asp: Aspartic acid, Glu: Glutamic acid, Arg: Arginine, Ala: Alanine, Val: Valine, Ser: Serine:

Thr: Threonine, Met: Methionine.
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