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Summary

‘Ruby Sweet’ is a new apple (Malus pumila Mill.) with pale-red flesh released by the National
Agriculture and Food Research Organization (NARO) Institute of Fruit Tree and Tea Science (NIFTS)
in Japan. ‘Ruby Sweet’ originated from a cross between the red-fleshed genotype ‘JP114069” and ‘Fuji’
that was performed in 1993 at NIFTS, in Morioka, Japan. The tree was initially selected in 2008 based
on its red flesh and good fruit quality. It was released as ‘Ruby Sweet’ and registered as No. 24268 under
the Plant Variety and Seedling Act of Japan in 2015.

The fruit of ‘Ruby Sweet’ ripens in mid-October in Morioka. The fruit shape is globose to short-
globose. It has a mean fruit weight of about 470 g, which is more than 200 g larger than Jonathan’. The
skin is red at harvest with stripes. The texture of the flesh is medium-crisp, superior to that of ‘Pink
Pear!l’. The fruit is moderately juicy, with a mean soluble solids content of 14.7% (significantly higher
than that of ‘Pink Pear]’ [12.2 %]) and a titratable acidity of 0.36 g/100 mL (significantly lower than those
in ‘Pink Pear!’ [1.20 g/100 mL] and ‘Jonathan’ [0.87 g/100 mL]).

The tree is spreading shape, with medium vigor when grafted on JM7 rootstock, and it blooms 3 day
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earlier than ‘Jonathan’. Since its S-genotype is S3S9, ‘Ruby Sweet’ is cross-incompatible with ‘Jonagold’

(5S253S59), but is cross-compatible with other major commercial cultivars such as ‘Fuji’ (S1S9) and

‘Tsugaru’ (S3S57). The resistance level of ‘Ruby Sweet’ to Alternaria leaf spot is resistant to moderately

susceptible.

Key words: dessert apple, large fruit, Malus pumila, red flesh, sweet taste

]

il

HETIEY) ¥ TEORYIEHGHR T - LT
NEDHDHE LD, NT U ADBWAEFIZIE
me LTHEDIITFLNTEY, &AL ITREFEENLE
ARMEDTLE L T 5, BENOHEEEICZITERL R
LPIRORELERITIAEROBSTHY, V) v TOHME
BFRICBWCHARHE LComtrm<, HEEIZZ
JENLNR T WAE OB S & B L 728K - BT
b T& 7z BEFR SN WEORT, "VF /) AL —
Mo MY OFFTERESHEIMLTBY) (EMOKES,
2014), NS OMEORFEL, HEDSS  EERSR W
e EOFFHDH B .

—F, B REMT ST IS ORET O S
bR, ML O & N Tt B (2 5 % i AN FEF
Ho—ZA0EE N #WRIC, @EOAATY v T
IR EFEORL L) IREOE - FIH bz O
DD, WEOEIT L ZR R DR AT S
ELT, BAIICT ¥ MY T o B ERBERAD RS
(FRAGEE) 23HIF oD, EHNTHEL T 5RA M
L LT "YxaN R Ko#E (EFS, 20100 %
EDHY, ROEFAOT - R, Ty A0S DY
YOI ELE A H I N TS, IS ORK M
FITITHZEICHW STV B2, FRIER AVE % 0 Fi ik
WZOWTIFERRE LToOBEEEILTLOFmVEIEE L
R\,

FRATRAEKRDY ¥ TRESER S UL, IEIL W
WICHHAREE 22 b, EFEY ¥ TREOHBEILKIZES
THZENEIFTE L. RERB R Y (B BT
WEZEBASE R N RRSE - i SE AT #E A I Fe i SR A 3
WFZEEERT ) > THFZE5E) T, RAOBIZER & s
IR E DM XY, RAOEARGNEOFRE BiE L
T&72L s, BEOFRRMEL YD b RIERFEIUR S
n, EEICICHRE V-4 - REHRLEO
T, ZTOBERFME & FFEOE IOV THET 5.

#HOoOB

AAEOBEWNL 720, SEITD) FAERE, ik

Fif R NE N YN R ARVATRYAL S P S 1
) ¥ ISR O B E S AL RB OB E KT S,

B R

o

W= A — N AF, 1993 412 G R B S 5
IZBWT, BRKRL, AEFICOINTHIC S FIHT
BT, REOBAEWR) YITOFREHME LT, £A
WR EOT A v TEEER JP114069° 12 AL
ERMELTHEONFEEOR IO BIESNNETH
%5 (Fig. 1). FETH o TP114069 1%, H & FAN
ERITHRROP HREIZHER L, RADRD T 7213 5%R
o YA R Erro—) X0 LERENR
REWhED) Y TEREERETH L. EHBEO 5L
&, St CTARKREN, RESKRG, RAZEAGO
MAERETHL. B, WE—AAL— 1 OMTHIE
2y Ty —ZXIT— ) F (Etter's Gold)" & LTw7z
75, BT (Greenmantle Nursery) @ ‘L% — X I—
VR ERBIZSSERIZEIRI ) ISR SRR S LT
Wwp [y —XT— v F G#f)] (REREROJPH
0 114069) 1 ZEMEWICEL S (AT ES, 2010) 2 &
M5, RO T-#IE JP114069° & L7z,

AEHEIL 1993 4E 12TV, 1994 2% L CHEAEM &
R L, 1998 FIZHhWEBARIMLICT DX LTHA
AR LT 2001 4F 11 A BT 7 6-1154 & £ 1) THI
Mlm, BHW1Imo25kEz, 25EIHME4mE T
B FEAE L HE TR 1B L 72, 2003 RIS E L,
BERPELC, RAPRE~ROEETHHEETHL
EMBHEH L CMAE Rk L, 2008 4 12— UGB L 72
2008 FEICHWHEABARIMT NOY W FEEE AL &
MHELTL2EBE 2T THEB TR T L L L DI,

— JP114069

Ruby Sweet —

Ralls Janet

Fuji —

Delicious

Fig. 1 Pedigree of ‘Ruby Sweet’
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Table 1. Tree characteristics of 'Ruby Sweet' compared with those of 'Pink Pearl', 'Jonathan', and 'Fuji' at Institute of Fruit and

Tea Science, NARO, Morioka, Japan (2010-2014).

Cultivar Tree shape” Tree vigor® Number of spurs® Da];fogfnﬁﬂl }?;:fe(;{ Pr?i};igeSt
Ruby Sweet Spreading Medium Medium~Few May 17 a“ Oct17b Absent-Few
Pink Pearl Spreading Medium Medium~Few May 17 a Sep17a Absent-Few
Jonathan Spreading Moderately weak Many May 20 b Oct21b Absent-Few
Fuji Spreading Moderately vigorous Medium May 18 a Nov 13 ¢ Absent-Few
Significance® ok ok

» Evaluated from one plant each of ‘Ruby Sweet’ on JM1 rootstock (13 years old in 2010), ‘Pink Pearl’ on M.9 (16 years),
‘Jonathan’ on JM7 (17 years), and ‘Fuji’ on JM7 (13 years). Since the 'Ruby Sweet' tree grafted on JM1 died in early 2013
due to the development of Valsa canker disease around the graft union, several branches of 'Ruby Sweet' that have been top-
grafted onto 'Fuji' on M.9 rootstock in 2008 were used for the 2013-2014 study.

v Classified as upright (standard cultivar: ‘Orin’), intermediate (‘Jonagold’), or spreading (‘Fuji’, ‘Tsugaru’).

x Classified as weak, moderate (‘Tsugaru’), or vigorous (‘Orin’, ‘Mutsu’).

¥ Classified as few, medium (‘Fuji’), or many (‘Golden Delicious’).

v Classified as absent-few (standard cultivars: ‘Fuji’, ‘Sansa’), moderate (‘Tsugaru’, ‘Golden Delicious’), or many (‘Starking

Delicious’, ‘Sekaiichi’).

v Mean dates followed by the same letter are not significantly different by LSD at P > 0.05.

t **Sjgnificant at P < 0.01 by two-way ANOVA.
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Table 2. Fruit characteristics of ‘Ruby Sweet’ compared with those of ‘Pink Pear!l’, ‘Jonathan’, and ‘Fuji’ at the NARO Institute
of Fruit and Tea Science, NARO, Morioka, Japan (2010-2014).

Mean

fruit Fruit Area and Greasiness Core Flesh
Cultivar . : Skin color position of . . Watercore¥ .~ Flesh color firmness
weight  shape v of skin molding b
© russet (Ibs)
Globose~ Absent~Little Pink-Pale
Ruby Sweet 472 ¢t obose Red, striped around stem None Absent-Few Absent-Few 13.8a
Oblate cavity red
Light yellow .
. . 1 Absent~Little .
Pink Pearl 312b  Conical with dull pink around stem No.n ¢ Absent-Few Absent-Few Pale pink 14.2 a
blush on cavity Slight ~Pale red
exposed side
. . Yellowish
Jonathan  250a  Globose Solid Little aroqnd Nqne Absept Absent-Few  white~ 16.6 b
deep red stem cavity Slight Medium Yellow
Absent-~Little Yellowish
Fuji 352b  Globose Red, striped around stem None Many Absent-Few white 16.9b

cavity

Significancet  **

kk

# Classified as flat-globose (oblate), short-globose-conical, globose, globose-distorted, conical, long-conical, ellipsoid, oblong,

or oblong-waisted.

v The amount of russet was classified into four classes: absent, little, moderate, or extensive.

x (Classified as none (standard cultivar: ‘Fuji’), slight (‘Jonathan’), moderate (‘Sensyu’), or heavy (‘Jonagold’).

v Classified as absent-few (standard cultivar: ‘Tsugaru’), medium, or many (‘Fuji’ and ‘Hokuto’).

v Classified as absent-few (standard cultivars: ‘T'sugaru’ and ‘Fuji’), medium (‘Starking Delicious’), or many (‘Hokuto’).
v Mean followed by the same letter are not significantly different by LSD at P > 0.05.

t **Sjgnificant at P < 0.01 by two-way ANOVA.
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Table 2. Continued.

Soluble solids ~ Titratable ¢ .. . 4 Sugar-acid Shelflifer Luration of
Cultivar Texture*  Juiciness® concentration acidity b% lancex % atio® (days) storage"
(Brix, %  (2/100 mL) Y (days)
Ruby Sweet Medium MeI({iiiglﬁ1~ 14.7 bt 0.36 a Sweet 404 c 7 40~50
Pink Pear] Moderately  Low~ 1222 120 ~ Dxtremely 4, - 45
poor Medium acidic
Moderately .
Jonathan  poor~ L%~ 15.4b og7p  Extremely gy, - 60
Medium
Fuii . Moderately
uji Medium high~ High 152D 0.42a Sweet 36.2¢ 30 120~150
Significance® *% *% *r

# Classified as poor (standard cultivar: ‘Ralls Janet’), medium (‘T'sugaru’), or good (‘Hokuto’).

v Classified as low (standard cultivar: ‘Indo’), medium (‘Sekaiichi’), or high (‘Fuji’, ‘Hokuto’).

x Classified as sweet (standard cultivars: ‘Tsugaru’, ‘Starking Delicious’), medium (‘Sansa’), acidic (‘Jonagold’), or extremely
acidic (‘Jonathan’).

v Sugar: acid ratio = soluble solids concentration (SSC, %) + titratable acidity (TA, g/100 mL).

v Held indoors at 20 °C. Values are means for data from 2012 to 2014.

v Held in a refrigerator at 1 to 4 °C. Values are the range from 2012 to 2014 for ‘Ruby Sweet’ and ‘Fuji’ and the 2012 values for
‘Pink Pearl’ and ‘Jonathan’.

t Means followed by the same letter are not significantly different by LSD at P> 0.05.

s **Sjgnificant at P < 0.01 by two-way ANOVA.

r * Significant at P < 0.05 by non-parametric Steel-Dwass multiple comparison test. Values within a column followed by the
same letter are not significantly different (P > 0.05).
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Table 3. Resistance of ‘Ruby Sweet” and other cultivars to Alternaria leaf spot.

Cultivar Number of leaf Ratio of il})fected Disease severity” Resistance level to Alternaria
inoculated” leaf (%) leaf spot
Ruby Sweet 10 40 0.5 ab Resistgg‘;;g/{i(}))(ll:rately
Pink Pearl 10 10 0.2 a Resistant
Jonathan 10 0 0 Resistant
Fuji 10 20 04 ab Rem;‘g;;xi‘l’)‘%:rately
Ozenokurenai 10 100 35 ¢ Susceptible
Orin 10 100 13 b Moderately susceptible
Sekaiichi 10 80 19 b Moderately susceptible
Starking Delicious 10 100 33 ¢ Susceptible
Significance* *

“ Resistance to Alternaria leaf spot was evaluated with one plant of each cultivar on JM7 or M.9 rootstock in 2015.

v Disease severity index: ¥ (index of infection of each inoculated leaf) / (number of tested leaves). Indices of infection were
classified according to Abe et al. (2016) as: 0, no visible symptoms; 1, pit-type small spots < 1 mm in diameter, scattered on
leaf surface; 2, one or two small necrotic lesions, < 10% of leaf area, with pit-type spots; 3, 10% — 50% necrosis of inoculated
leaf; 4, 50% — 90% necrosis of inoculated leaf; 5, > 90% necrosis of inoculated leaf.

x **Sjgnificant at P < 0.01 by non-parametric Steel-Dwass multiple comparison test. Values followed by the same letter are not

significantly different at P > 0.05.

Table 4. Cross compatibility of 'Ruby Sweet'.

Q (S genotype?) & (S genotype?) Year N(:)b(l)lfirtll;tvggrs Fruit set (%) N(I))'e(;fﬁs,ﬁids Compatibility
Shinano Gold (S1S3) Ruby Sweet (S3S9) 2008 16 88 7.4 Compatible
Shinano Sweet (S1S57) Ruby Sweet (S359) 2008 20 85 7.6 Compatible

Fuji (S159) Ruby Sweet (S3S9) 2009 10 80 7.6 Compatible
Jonagold (S253S9) Ruby Sweet (S359) 2008 16 0 0.0 Incompatible
Orin (S257) Ruby Sweet (S359) 2008 16 56 6.4 Compatible
Tsugaru (S3S7) Ruby Sweet (S359) 2010 10 80 8.2 Compatible

» Cited from Matsumoto (2008) and Moriya et al. (unpublished).
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Fig. 3 (left) Fruit color and (right) flesh color in a longitudinal section of ‘Ruby Sweet’.

Fig. 4 Various intensity and proportions of red flesh within the fruit of ‘Ruby Sweet’ grown on JM7
rootstock (7 years old): (a) red pigmentation, (b) pale red or pink pigmentation, (c) pale pink
pigmentation in small regions of the fruit.
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