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New Grape Cultivar ‘Dark Ridge’

Masahiko Yamapa, Hiroyasu Yamang, Akio KuriHARA, Kenji NacaTa, Katsuichi YosHINAGA,
Nobuyuki Hirakawa, Hiroshi lwanami, Akihiko Sato, Toshiharu Ozawa, Toshiaki Sumi,
Toshio HiraBayasHI, Ryoji MaTsumoTo, Manami KakuTtani, Teruo KisHi and Ikuko Nakajima

Department of Grape and Persimmon Research, National Institute of Fruit Tree Science

National Agricultural Research Organization, Akitsu, Hiroshima 729-2494, Japan

Summary

0 ‘Dark Ridge’ is a new tetraploid grape cultivar (Vitis labruscana Bailey x V. vinifera L.) with well-colored
large black berries for table use. It was released by the Persimmon and Grape Research Center (presently
the Department of Grape and Persimmon Research) of the National Institute of Fruit Tree Science, Akitsu,
Hiroshima, Japan, in 1998.

0 ‘Dark Ridge’ resulted from the cross between ‘Kyoho’ and ‘301-1’ (‘Kyoho' x ‘Niabell’) made in 1975. It
was selected at Akitsu in 1982, designated as ‘Grape Akitsu-9’, and tested its adaptability at eight locations in
the northern region of the mainland and Hokkaido during 1983 to 1990. However, it could not be grown well
due to lack of cold hardiness. It was, thereafter, tested its adaptability to warm regions at 20 locations in 19
prefectures under the 8th grape regional trial initiated in 1992.

0 The ‘Dark Ridge’ characteristics on berries, eating quality, flavor, and vine resembles ‘Kyoho’, whose table
grape production ranks first in Japan. The berries of ‘Kyoho’ are not likely to be colored well in a warm
southwest region of the mainland, Kyushu and Shikoku islands in Japan, leading to unattractive appearance
and low prices. The skin in berries of ‘Dark Ridge’ is well black-colored more easily than that of ‘Kyoho’
even in warm regions. The berries of ‘Dark Ridge’ are large-sized and weigh 9-12g, about 2g smaller than
those of ‘Kyoho'.

0 The fruit cluster is cylindrical in shape. The berries are elliptical and black-skinned. The berry has a slip
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skin but not so much like ‘Kyoho'. The fruit ripens in mid to late August, nearly the same ripening time of
‘Kyoho’ at Akitsu. The flesh has an intermediate texture between crisp and tough, and firmer than that of
‘Kyoho'. Soluble solids concentration is around 19%, and the titratable acidity is 0.5 to 0.6 g/100ml, similar to
that of ‘Kyoho'. The flavor is a note of labrusca character (foxy flavor). Cracking of the berry has been

observed rarely. The shelf life is not long as ‘Kyoho’ is.

0 The vines of ‘Dark Ridge’ are very vigorous like ‘Kyoho’. The color of woody shoots is dark brown. The
leaves are pentagonal in shape and five-lobed. The tomental density of the leaves is similar to ‘Kyoho'. The
sprouting time is similar to ‘Kyoho’. The flowers are perfect and their blooming time is nearly the same as
those of ‘Kyoho'. ‘Dark Ridge’ is more resistant to downy and powdery mildews, anthracnose, and ripe rot
than most of the vinifera table grape cultivars. Seeded berry set in ‘Dark Ridge’ is similar to that in ‘Kyoho'.
It needs light pruning and moderate fertilization for obtaining well-filled bunches.

Key words: cultivar, grape breeding, table grape, tetraploid, Vitis labruscana, Vitis vinifera
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Ishiharawase (4x)

Campbell Early (2x)
Bud mutation

— Kyoho
Centennial (4x) Rosaki (2x)
. Bud mutation
Dark Ridge ——
Kyoho
— 301-1 Niagara 4x
Niabell

Campbell Early 4x

Fig. 1. Pedigree of ‘Dark Ridge’ grape.
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Table 1. Institutes and their locations where a regional trial of ‘Dark Ridge’ was carried out.

Institute (location)®

Cultural method”

Akita Fruit-Tree Expt. Stn., Tenno Branch (Tenno, Akita)

Tochigi Pref. Agr. Exp. Stn. (Utsunomiya, Tochigi)

Kanagawa Pref. Agr. Res. Institute (Hiratsuka, Kanagawa)

Yamanashi Fruit Tree Exp. Stn. (Yamanashi City, Yamanashi)

Niigata Agr. Res. Institute, Hort. Res. Center (Seiro, Niigata)
Ishikawa Agr. Res. Center, Sand Dune Agr. Exp. Stn. (Unoke, Ishikawa)
Aichi-ken Agr. Res. Center, Hort. Inst. (Nagakute, Aichi)

Mie Agr. Res. Center, Iga Agr. Res. Center (Ueno, Mie)

Kyoto Pref. Yamashiro Hort. Inst. (Tanabe, Kyoto)

Shimane Agr. Expt. Stn. (Izumo, Shimane)

Yamaguchi Agr. Exp. Stn. (Yamaguchi City, Yamaguchi)
Kagawa Pref. Agr. Exp. Stn. Fuchu Branch (Sakaide, Kagawa)

Oita Pref. Agr. Res. Center (Usa, Oita)
Miyazaki Agr. Expt. Stn. (Sadowara, Miyazaki)
Kagoshima Fruit Tree Exp. Stn. (Togo, Kagoshima)

Open field

Open field

Open field

Open field

Open field

Plastic house without side films or partial plastic covering*
Open field

Plastic house without side films or partial plastic covering
Plastic house without side films or partial plastic covering
Osaka Pref. Agricultural and Forestry Res. Center (Habikino, Osaka) Open field

Nara Pref. Agr. Expt. Stn. Nara Fruit Res. Center (Nishiyoshino, Nara) Plastic house without side films or partial plastic covering
Plastic house without side films or partial plastic covering
Hiroshima Pref. Agr. Res. Center, Fruit Tree Res. Inst. (Akitsu, Hiroshima) Plastic house without side films or partial plastic covering. Cultured with
a limited amount of soil

Natl. Inst. Fruit Tree Sci., Persimmon Grape Res. Center (Akitsu, Hiroshima)Open field

Open field

Open field

Kumamoto Pref. Agr. Res. Center, Fruit Tree Res. Inst. (Matsubase, Kumamoto) Plastic house without side films or partial plastic covering
Plastic house without side films or partial plastic covering
Plastic house without side films or partial plastic covering
Plastic house without side films or partial plastic covering

Z Name in 1996.
¥ Severe spur pruning® was conducted in Osaka, and Hiroshima.

*W See “Horticulture in Japan, edited by organizing committee XXIV International Horticultural Congress Publication Committee, Asakura

Publishing Inc., Tokyo, 1994”.
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Table 2. Characteristics of ‘Dark Ridge’ and ‘Kyoho’ at NIFTS, Akitsu®.

Berry skin Soluble

Blossomin Harvest Bunch Berry color solids Titratable
Cultivar . g - wt wt acidity ¥
timeY time (@) @) (Color chart content (9/100ml)
9 9 value") %) 9
Dark Ridge May 29 August 19 416 11.7 10.2 20.9 0.58
Kyoho May 30 August 23 443 13.6 8.6 19.7 0.55
Significancy "
Between cultivars NS NS a ad oo NS
Between years oo NS NS NS g NS

z Mean values for 1996 to 1999 are shown except for berry skin color, in which the mean value is for 1997 to 1999. A single tree was used, in
which flower cluster trimming before blossoming and berry thinning was conducted.
¥ More than 80% flowering (full bloom)
* Maturity
W Darkness of berry skin color (purple O black) was determined by the color chart (Yamazaki and Suzuki, Bull. Fruit Tree Res. Stn. A 7:19-44, 1980)
v Titratable acidity expressed as g tartaric acid /100ml juice.
U NS, *, ** Nonsignificant or significant at P 0 0.05, or P O 0.01 in ANOVA whose model is shown below.
Log-transformed values were used for berry wt.
PijOu O GiO YjO Eijj
PijO the performance of the ith cultivar in the jth year, p O overall mean, Gill the effect of the ith cultivar, YjO the effect of the jth year,
EijO residual.

Table 3. Characteristics of ‘Dark Ridge’ in a regional trial as compared with those of ‘Kyoho’ (1995-1997) (1).

Vine vigor? Blossoming time¥  Seeded berry set* Harvest time?Y Bunch weight (g) Berry weight (g)

Location Dark Dark Kyoho Dark Ridge Dark  Kyoho  Dark Kyoho Dark Kyoho
Ridge Ridge Ridge Ridge Ridge

Tochigi High June 16  June 16 Medium Sept.13  Sept.20 249 266 8.9 10.6
Kanagawa High June 3 June 4 Medium Aug.23  Sept.18 273 266 8.8 9.8
Yamanashi High June 6 - Easy 0 Medium"  Aug.22 - 386 - 9.7 -

Niigata High June 14 June 14 Medium O Noteasy Sept.13  Sept.13 213 231 8.8 10.1
Ishikawa Medium June 4 June 4 Medium O Noteasy Aug.24  Sept.9 298 274 9.8 11.2
Aichi High June 1 June 1 Medium Aug.25 Aug.25 397 360 10.3 12.8
Mie High June 4 June 7 Easy 0 Medium Aug.19  Sept. 1 264 321 9.6 11.6
Kyoto High June 3 June 5 Not easy Sept. 2 Sept.13 186 250 9.9 12.5
Osaka High - - Easy Aug.30 - 305 - 9.21 -

Nara Medium O High May26 May 25 Easy 0 Medium Sept. 2 Sept.15 211 295 9.1 14.2
Shimane High May 27 - Easy 0 Medium Aug.27 - 397 - 10.9 -

Hiroshima Medium O High May31 May 28 Easy 0 Not easy Aug.27  Sept. 2 343 329 12.9 14.8
NIFTS, Akitsu High June 5 June 5 Medium Aug.29  Aug.27 344 382 10.2 11.9
Yamaguchi High June 1 June 5 Medium Aug.31  Sept. 9 410 383 115 12.4
Kagawa Medium June 1 - Easy 0 Medium Aug.24 - 290 - 9.4 -

Kumamoto High May 27  May 25 Medium Aug.28  Aug.28 211 292 9.8 12.6
Oita Medium O High June 2 May 31 Easy 0 Medium Aug.25 Sept.14 310 332 9.3 115
Miyazaki High May 14  May 10 Medium Aug.27  Aug.27 289 287 11.2 13.4
Kagoshima High May 16  May 14 Easy Aug.30  Aug.21 244 280 10.3 11.0

z Vine vigor was classified into Low, Medium (standard cultivar: Delaware), and High (Kyoho, Neo-muscat, Koshu).

Y See Table 2.

* Easy (standard cultivars: Delaware, Steuben) 0 0 0 0 O O O , Medium (Kyoho, Koshu, Rizamat) 0 O OO O OO , Not easy (Pione,
AkiQueen) DO OO ODODODO

“In case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with O .
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Table 3. Characteristics of ‘Dark Ridge’ in a regional trial as compared with those of ‘Kyoho’ (1995-1997) (2).

Berry skin color Soluble solids Titratable acidity

Berry density in fruit cluster Berry cracking occurrence?

Locafi (Color chart value) content (%) (g9/7100ml)*
ocation Dark Kyoho Dark  Kyoho Dark Kyoho Dark Kyoho Dark Kyoho
Ridge Ridge Ridge Ridge Ridge

Tochigi Medium Medium 10.0 8.5 None None 186  18.6 0.61 0.46
Kanagawa Medium Medium 9.3 7.6 None None 18.2  18.6 0.91 0.78
Yamanashi Loose 0 Medium - - - None - 185 - 0.75 -
Niigata Medium Medium 10.2 9.3 None O High NoneO Very little 19.2 186 0.52 0.46
Ishikawa Loose 0 Medium Medium 11.8 - None None O Little 201  17.0 0.65 0.48
Aichi Medium Medium 10.0 8.9 None None 168 171 0.56 0.58
Mie Loose 0 Medium Medium 9.7 75 None O Little None 188 186 0.49 0.40
Kyoto Well-illed Medium - - None None 196 196 0.70 0.48
Osaka Medium - 10.0 7.0 Little O High - 20.6 - 0.51 -
Nara Loose 0 Medium Medium 8.3 - None None 241 225 0.58 0.80
Shimane Medium - 9.3 10.6 None - 185 - 0.60 -
Hiroshima  Medium O Wellfilled Loose 0 Medium  10.4 9.7 None None 204 189 0.72 0.47
NIFTS, Akitsu Medium Medium 10.1 9.4 None None 214 202 0.55 0.51
Yamaguchi Medium Medium 11.9 9.6 None O Very Little None 188  18.6 0.54 0.49
Kagawa Loose - 9.8 9.2 None O Little - 18.7 - 0.49 -
Kumamoto Well-filled Loose - - None None 191 188 055 0.50
Oita Medium Medium 9.9 7.0 None O Little None 19.0 19.7 0.49 0.43
Miyazaki Medium Loose 8.8 7.0 None None 179 180 049 0.40
Kagoshima - - - - None None 205 196 0.43 0.38

z Determined in 1997.
¥ Berry cracking occurrence was classified based on the percentage of cracked berries in a fruit cluster: None (0%), Very low (less than 5%),

Low (5-10%), Medium (10-20%), High (20-50%), and Very high (more than 50%).
* Titratable acidity expressed as g tartaric acid /100ml juice.

Table 3. Characteristics of ‘Dark Ridge’ in a regional trial as compared with those of ‘Kyoho’ (1995-1997) (3).

Flesh firmness*

Astringency

Berry skin slip¥

Seeds per berry

Ease of berry detachment

. from pedicel at maturity
Location - X
Dark Ridge Dark Kyoho Dark Dark  Kyoho Dark Ridge
Ridge Ridge Ridge

Tochigi Medium Absent Absent Medium 14 12 Easy
Kanagawa Medium O Firm  Absent O Very little  Absent O Very little Medium 1.3 15 Easy 0 Medium
Yamanashi Medium O Firm Absent - Medium 15 - Medium
Niigata Firm Absent O Very little  Absent O Very little  Medium O Difficult 1.3 1.2 Medium O Not easy
Ishikawa Firm Absent Absent Medium O Difficult 1.3 1.2 Medium
Aichi Firm Absent Absent Medium 16 - Medium
Mie Firm Absent [ Little Absent Difficult - - Medium
Kyoto Firm Absent Absent Medium 15 0.9 Medium
Osaka Medium O Firm  Absent O Very little - Medium - - Medium
Nara Firm Absent Absent Difficult 1.6 17 Easy
Shimane Firm Absent - Medium 22 - Medium
Hiroshima Firm Absent Absent Medium O Difficult 2.4 16 -
NIFTS, Akitsu Medium O Firm Absent Absent Medium O Difficult 1.6 1.3 Easy 0 Medium
Yamaguchi Firm Absent Absent Medium 1.6 15 Medium
Kagawa Medium O Firm Absent - Medium O Difficult 1.0 - Medium O Not easy
Kumamoto Medium Absent Absent Difficult 21 13 Medium
Oita Medium O Firm Absent Absent Medium 2.0 15 Easy 0 Medium
Miyazaki Firm Absent Absent Difficult 13 12 Medium
Kagoshima Medium Absent Absent Easy 0 Medium - 15 Medium

z Soft (standard cultivars: Niagara, Ryuho), Medium (Kyoho, Neo-muscat), and Firm (Muscat of Alexandria, Muscat Bailey A).
Y Easy (standard cultivars: Delaware, Campbell Early, Koshu), Medium (Kyoho, Pione), and Difficult (Rizamat, Kaiji, Pizzutello Bianco).
* Easy (standard cultivars: Kyoho, Campbell Early), Medium(Delaware, Neo-muscat, Koshu), and Not easy (Kaiji)
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Table 3. Characteristics of ‘Dark Ridge’ in a regional trial as
compared with those of ‘Kyoho’ (1995-1997) (4).

. Shelf life
Location -
Dark Ridge Kyoho
Tochigi - -
Kanagawa Short 0 Medium Short O Medium

Yamanashi Short -

Niigata Short 0 Long Short 0 Medium
Ishikawa - -

Aichi Medium Medium
Mie Medium Medium
Kyoto Medium Medium
Osaka - -

Nara Short Medium
Shimane Medium -
Hiroshima Medium Medium
NIFTS, Akitsu Medium Medium
Yamaguchi Medium Medium
Kagawa Medium -
Kumamoto - -

Oita Medium Short O Medium
Miyazaki Medium Short
Kagoshima Medium Medium
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Table 4. Comparisons of performance in several traits between ‘Dark Ridge’ and ‘Kyoho’ in a regional trial (1995-1997)".

Bunch  Berry

Berry Soluble solids ~ Titratable

Cultivar Blos_sommg Ha_rvest wt _Berr_y densnyy skin color content acidity Seeds
time time © ) in fruit cluster (Color chart value) %) (g/100ml) per berry
Dark Ridge May 31  Aug.29 283 10.0 1.0 10.0 19.5 0.58 1.6
Kyoho May 31 Sept. 5 303 12.0 0.8 8.6 18.9 0.51 13
Significancy *
Between cultivars NS oo oo NS oo a 0 a
Between locations oo g oo NS NS oo 0 NS
Number of locations in
which data were analyzed 15 15 15 15 14 13 15 15 12

z See Table 2 or 3 for the evaluation of each trait.

Y Berry density in fruit cluster was rated: Loose=0, Loose O Medium=0.5, Medium=1, Medium O Well-filled=1.5, Well-filled=2.
* NS, *, ** Nonsignificant or significant at P 0 0.05, or P O 0.01 in analysis of variance (ANOVA) whose model is shown below. Log-

transformed values were used for berry wt.
PijOp O GiO LjO Eijj

PifJthe performance of the ith cultivar in the jth location, p Ooverall mean, Gidthe effect of the ith cultivar, L the effect of the jth location,

EijO residual.
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Fig. 2. Fruiting shoots (A) and fruit cluster (B) of ‘Dark Ridge’ grape.



