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Fruit Quality of ‘Gros Colman’ Grapes Produced on Virus-free Vines

Goro Okamoto, Yoshihiro Miki, Akiko Suyama,
Hiroki Inubushi and Ken Hirano

(Department of Eco-physiology for Crop Production)

The grape cultivar ‘Gros Colman’ (Vitis vinifera) is the latest-maturing variety in

Japan, mainly cultivated in green-houses in southern Okayama. Vines treated with

virus-free treatments before raising in a nursery bed have been introduced in the

last decade to improve the fruit quality, especially skin coloration and sugar con-

tent. However, some growers feel that the fruit taste from treated vines tends to

deteriorate earlier than that from untreated vines. We investigated change in the

qualities of the berries produced on treated and untreated vines from October to

January. After analysing skin color, berry turgidity, and juice constituents, we

concluded that the palatability of berries on virus-free vines might be lessened in

late December or thereafter because of the rapid decrease in amino acids such as

glutamic acid, glutamine, and alanine, which considerably affects fruit taste.
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Table 1 ‘Gros Colman’ grapevines used for berry analyses

Vineyard Vine
Code Grower Location® Treated” or Age Root No. of Canopy Crop level

untreated (v) stock cordons (m?) (kg/m?)
A K. Nogami Ohkubo Treated 5 HF® 5 28.5 2.5
Untreated 24 HF 6 32.4 2.6
B K. Yokoyama Ohkubo Treated 5 HF 7 37.8 2.8
Untreated 5 HF 6 32.4 2.6
C T. Nanba Fukutani Treated 7 HF 8 43.2 2.3
Untreated 4 HF 6 32.4 2.2
D T. Miyake Haga Treated 9 5BB 7 37.8 2.7
(Shimohaga) Untreated 12 HF 8 43.2 3.0
E M. Ichikawa Haga Treated 4 HF 6 32.4 2.4
(Moriage) Untreated 20 HF 5 27.0 1.8

¥ Areas in Okayama City.

®Treated vines had been subjected to heat treatment and apical meristem culture before raising in nursery beds.

9Hybrid Franc.

Table 2 Average weight of berries (g) sampled from virus-free treated and untreated ‘Gros Colman’ grapevines in

December and January?®

Vineyard
Treated or untreated
A B C D E
Treated 12.84+0.3 11.7+0.5 13.6+0.3 10.5£0.7 11.3£0.3
Untreated 13.0+0.3 10.4+0.4 11.9+0.5 — 13.5%£0.5
N.S. N.S. N.S. *

@ Berries sampled on Dec. 4, Dec. 25, and Jan. 12. Mean=SE, n=12, * : p=0.05.
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Table 3 Change in visual score of skin color of ‘Gros Colman’ grape clusters on virus-free treated and untreated

vines®
Oct. Nov. Dec. Jan.
Vineyard Treated or untreated
23 13 4 25 12
A Treated 3—4 4—75 5—7 6—7 7—8
Untreated 2—3 3—4 5—6 6—7 7—8
B Treated 3 3—4 3—4 5—6 7
Untreated 1—3 2—3 2—3 4—5 6—7
C Treated 4—5 6—7 6—8 7—8 8§8—9
Untreated 3—14 4—5 4—5 6—7 7—8
D Treated 1—3 2—3 2—4 5—6
Untreated 4—5 5-—6 6—7
E Treated 4—5 5—6 7—38 7—38 7—8
Untreated 3—4 4—5 4—5 6—7 7—8

Visual scores standardized by The National Institute of Fruit Trees Research Station, Ministry of Agriculture,
Forestry and Fishery.
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Fig. 1 Changes in berry turgidity in virus-free treated and untreated ‘Gros Colman’ grapevines during the latter

period of fruit maturity. Berries were pressed transversely until 50g of internal stress occured.
(O: Treated, @: untreated. Vertical bars show SE, n=4, *: p=0.05.



68 [E* I 4B

12AD A FTEICIZR 2T —T1 ~ 2 DENED
Lz, L L, AREDRETIZTI AEmIZRZ2D
Fh k72, DETIIEGMIATSH 510H T4
PHI2AICESL FT7 ) —HoEAarELIART
HY, HEFRBLDLZIT—35~2FK1> 45
7.

REDEERE (5RY) 0ZA LI Fig. 1nEBY ThH
5, ERD7 ) —8, fekfe L 9 A TMa» 510H
TANZ T TRBIOIGESRE S BB B L, Z0i%
IR » 2 A2k, A, C, ERTIR
T K EAERBHCIT & A EED e 5 12 hY, B,
DETIE 7 ) =B 0 UEFIMEL, XML Y
LRKIDIRY) DHEREI N BRI TH - 72,

2) 40 TSS sBOTIL

£, SBoORTD TSS ENEIL% Fig. 212
Y. 9 HTEL2SL10H Taiz i TE TSS ok
HAH LN LHE, B EDh 7207 Fa%izA, C

Bl KFBFEEMELS Vol 88

D7) —BILIA T S o e BRI e - 720 B,
CETIRIATAEDLVFI0H VA S 7 ) —Fa
FHEREE D L2 ~ 3 @ THER L 7205, A,
D, ERCTRRWMBICFELEN, > -7, ERTIE
7Y R, AERETE b, AR A L TSS9
Tl LN -7z, £72, A, B, DR®7
g3, 123 T s 1 Addiic it T TSS &
BT T 2R RS 72D, FNFNOFIED
TSS D& DECAHBMEG b - 72 (p=0.05),
3) BAOBRUBBEROBEDEL

12H VAL, 7 ) —#fo TSS HME T3 2 Ml
A LNA, BEE, 1HBPEEFT7Y) &AL
Kt THRIT D TSS GRICKELEPRLNZCHE
DR OVER N EEENZAL % Fig. 3 10RT. Wi
Nty 2oy, fructose & glucose (31313
FEEEN TR, 72, A, BEH7 ) —Enl2
HTH2 8 1 APzl TOREDKTIEH T

16
A
14}
12}
L 1 1 L L 4
16
C
o
£
= l4r¢
By
&=
s |
9]
e 12+ I\T
% % * *
1 1 i F- " 1
14 r E
121
1() 1 A ] i 1 A
Sep. 26 Oct.23 Nov.13 Dec.4 25 Jan.12

B
I
* * * * *
- \\\é///&\\%
Sep. 26 Oct.23 Nov.13 Dec.4 25  Jan.12

Fig. 2 Changes in TSS content of berries in virus-free treated and untreated ‘Gros Colman’ grapevines during the

latter period of fruit maturity.

O: Treated, @: untreated. Vertical bars show SE, n=4, *: p=0.05.
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Fig. 3 Changes in sugar (upper) and acid (lower) contents of berries in virus-free treated (T) and untreated (U) ‘Gros
Colman’ grapevines during the latter period of maturity.
Gl: glucose, Fr: fructose, Ta: tartaric acid, and Ma: malic acid.
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Table 4 Amino acid content (nmol/ml) of berries in virus-free treated and untreated ‘Gros Colman’ grapevines from

December to January

) Vineyard B# Vineyard C?
Aarrcl;go Treated B Untreated Treated Untreated
Dec. 4 25 Jan. 12 Dec. 4 25 Jan. 12 Dec. 4 25 Jan. 12 Dec. 4 25 Jan. 12
Asp 32 21 9 46 80 13 52 16 — 24 29 16
Thr 202 143 112 134 67 143 249 139 274 158 133 66
Ser 132 100 42 94 47 56 118 139 274 73 79 48
Glu 132 72 26 69 19 78 126 51 7 72 36 43
Gln 110 271 8 120 92 75 56 21 8 111 185 90
Gly 24 35 19 26 175 21 32 30 34 20 39 45
Ala 315 382 104 232 230 277 535 369 21 279 166 187
Val 225 197 179 149 52 196 386 168 209 242 134 143
[-leu 184 156 133 146 578 189 329 138 87 232 124 134
Leu 335 298 260 297 189 366 506 262 203 475 242 244
Phe 241 201 170 199 447 253 429 271 444 265 139 167
GABA 456 534 280 295 538 317 8472 649 814 406 264 292
His 199 142 100 172 217 183 314 130 265 288 128 137
Lys 293 173 183 239 330 307 370 253 394 366 33 367
Arg 968 445 494 1307 751 708 1106 1224 1091 1109 1219 1152
Pro 325 435 131 181 135 107 507 342 419 160 119 83
Others” 224 188 103 135 225 226 392 170 312 234 97 143
Total 4421 3828 2372 3868 4377 3536 6381 4502 4882 4534 3245 3102
#See Table 1.
2 Asp+Gly +Met+ Tyr.
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