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New Apple Cultivar Rose Pear!
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Summary

‘Rose Pearl’ is a new apple (Malus pumila Mill.) cultivar with pink flesh released by the National
Agriculture and Food Research Organization, Institute of Fruit Tree and Tea Science (NIFTS) in
Japan. ‘Rose Pearl’ originated from a cross between ‘Fuji’ and the red-fleshed ‘Pink Pearl’ made in
1990 at NIFTS, Morioka. The tree was initially selected in 2008 on the basis of its pink flesh trait
with good fruit quality. It was released as ‘Rose Pearl’ and registered as No. 24267 under the Plant
Variety and Seedling Act of Japan in 2015.

The fruit of ‘Rose Pear!’ ripens in mid-October in Morioka. Its shape is globose to short-globose-
conical. It has a mean fruit weight of about 400 g, about 150 g larger than ‘Jonathan’. The skin is
light yellow at harvest with a dull pink blush on the side exposed to direct sunlight. The texture of
the flesh is medium-crisp, superior to that of ‘Pink Pearl’. The fruit is moderately to highly juicy,
with a mean soluble solids content of 14.3% (significantly higher than in ‘Pink Pearl’) and a titratable
acidity of 0.57 g/100 mL (significantly lower than in ‘Pink Pearl’ and ‘Jonathan’).

The tree is spreading in shape with medium vigor on JM1, and it blooms 3 days earlier than
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‘Jonathan’. Since its S-genotype is SI S3, ‘Rose Pear!’ is cross-compatible with major commercial

cultivars such as ‘Fuji’ (S7 S9) and “Tsugaru’ (S3 S7). ‘Rose Pear!’ is resistant to Alternaria leaf spot.

Key words: large fruit, Malus pumila, red flesh, sub-acid taste, light yellow surface
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ELTHHEIND ORI THY, MLHEAEL LT
HEasnsZ &3, LA L, Jonathan (FlI%i
HE ) ORFEOFEIIMHELTR L, MLHOMED
BIFCTHHI NS, FE M LIEEDE VS
MEIITFOLNTWS, ) v TREOMLEEGHHAR X
DEVCRETIE, FLE Oz York Imperial |
‘Golden Delicious', Rome Beauty 7 & ®OHRFEDNL
e LTEHENTWDS (Crassweller and Greene,
2003). WA, TWEHE O @I 9 S il
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BWHEOEWY) Y ITREOFR - I EZ 22 5
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AW (THES, 2013) 25, AL IEEFED
AR Il I RERFEOR L 208 %) ~
TREFROFO L FZ 5.

RAIZT ¥ M7 =2 GHRAGIPRGRE (DL
BARA ST & IPFR) OF R - FIH b F 7208k odhiE &
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HDH. R, O DOPETHATEZRRMEE LT "2
AR=NV, D AN ) CHEINE ENHY, I
EDHIETIMTER & LTI THEE SN Tw 5.
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i T SE P AR A IF ZE A SR S SEWF SR M ) v TSR
) T, FAREORFEREOUREHWE LT,
TR O BEAF AR & R R & OSSR ATV, L2
FEMAR O EREM - BILZ T2 25, BELRE
Bsd 0 B, nTH, EEHCELSHATES
RADY TP FE T— A=)V FFRLIZOT,
ZFOBERFEME & OB EIZ OV TIHRET 5.

&
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R > IR O A B S AL ICIRH OB 2 KT
.

BAEE

R AT AN S e L d i I e S AR
RADTR L EL L TINL#EESEH WY Y TOFRE H
BELT, &S ICRAPRCERT L) v TRnE
By o= RRMLCHELNEEOT NS
B AN TH L (Figl ). BEHo A0 13,
S CHEERPENRLEED) Y ITRETH L. TEHE
D Ky rN= VL, RESEATRANRREIC
EOTLRED) v TBIZEHRTH 5.
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1996 423 H ), /MRET (1990 4F 4 H ~ 1997 43 H ),
R (1991 4 4 H~ 1996 42 3 H), EIEE— (1991
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1. THEERYHFHE

T— A=)V OBEIIF T, BHEIEBRETH
(Fig2). o KRS LEHMEIZE b ICHRET, KH
DIV, BOFELoEIIHM T, HEREOHE
EHRWLATH L, EIROTHER AL, EY
DESEMIZEDICHEE, EHJOEHTOELORIT
FLThEH, EMORSIIEL, EHoT7 o7 =
YEBDIEHB N IEAAE V. FEERODIZADMILE
RET, fEOKRESIEH, BRTHEAMISHTH 5.
WROT v N T = VB BOIRA D ITPREE, B
DRFEOBIIHE 2V LIEMHEIE T, < HIFIELT

EC, 2)DREL , CORSEPRETH L. REIE
WET, BRHERSREICERTLI VDL, R
K OIFEITHIEE T, ARG H 5. RO S
DFEAFHL 7213 7%, REORS S EHITEDIS
PR, REORILERSIFZEDIIHNTH L.

2. Bt - BigH

2010 ~ 2014 FE D 5 M, bW EAAR ML IZEE K
LB L, a—X3—)V 1#E&, sflAfEE LT,
DWHEAARMI ICHEERLTHEE L Er o=
1BHE, DOEAR M7 ICEERLTHEE L HE
‘S K 1B oRREE Table 1128 L7z, 2010 4E12 B
T2 m—2X8—) L Erro—) ot 16
A CSHLD OBENIE 13EL, KLE oBEI 17
FEHTH o7z, B - B - REFEOMNE, &
I T A 0 N 1 A U - MR SRR A ik (AT
ITECE NESE - A i SE R & BF ZE A R E 2 B
2007) \ZL7z8o72 B, FRICEVBGESZH L
TEERMR EEOILE L, [H (Medium) ~% (Many) J,
[ (Moderate) ~7& (High) ] @ & 912, ~ TR, [
(Moderate) | & [# (High) ] OB OFEEMEIE [R5
(Slightly high) ] ® &S ICEB L 72, #EHEREZRT
HEMEIZOWTIE, MEEELTERE TS 2 TEED
SIEAT R ATV, FMUE CaE R S A SR B R o
EDR, RAAEEFIZLVEYEROEEEZ
Mg L7z, dfiiER 2R3 MEMD S B, Rt
OWTCIE, /Y85 A MY w7 7% Steel- Dwass 12 X -
THEMOEEEZME L. T2, H &R
IZ2oWTik, HHZ—ZOMH» 5O HEIZ L 1) HfE
fbL, fEFricftL 7.

B TRIR] ThY, FE = HL LFHEET

Table 1. Tree characteristics of ‘Rose Pearl’ compared with those of ‘Pink Pear!’, ‘Jonathan’, and ‘Fuji’ at Institute of Fruit and

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

Cultivar Tree shape Tree vigor Number of spurs Date of full Date of harvest Prehar\;est
bloom drop
Rose Pearl Spreading Medium Medium~ Few May 17 a* Oct 18 b Absent~Few
Pink Pearl Spreading Medium Medium~ Few May 17 a Sep 17 a 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™ o o

“ Evaluated from one plant each of ‘Rose Pearl’ on JM1 rootstock (16 years old in 2010), ‘Pink Pearl’ on M.9 (16 years), ‘Jonathan’

on JM7 (17 years), and ‘Fuji’ on JM7 (13 years).

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

Delicious’, ‘Sekaiichi’).

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

W **Significant at P < 0.01 by two-way ANOVA.
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Ho7z(Table 1). FHOES LRSI BEHIZH WOHE X HEL N2 30 ) TAT S, BRSSP 2% v
ETHEEZOHBIR [H] THY, 'Errn— & M S B RED D L T & 72 H 2 IR RE
FAREZET, HE (i) XVEFIFHETH S L7z, 'a—=Z8=)" @5 EH ORI Ok

AL ([RR5]) BEHELRAFTIIRS ol 10 H1I8HT, #E &LIZZFENTHY, Errox
IR OEFET [h~A] T, Errn— L =V OH17TH) LV AEEIZES, AL (11 H13H)

BT, KME LV hbor WHBESAITH  XVEBIIREAo O—X8— OIEENTERD
THY, HME LYIHRL, FEEFBOONLS,  BER B~ LHESR Errs—L | HE
SU LOEILE TR SU LREETH- 7.

Table 2. Fruit characteristics of ‘Rose Pearl’ compared with those of ‘Pink Pear!’, ‘Jonathan’, and ‘Fuji’ at Institute of Fruit and
Tea Science, NARO, Morioka (2010-2014).

Mean fruit Area and Waxiness of Flesh
Cultivar weight Fruit shape” Skin color position of % Flesh color .
skin firmness (Ibs)
() russet’
Globose ~  Light yellow with Absent~Little Pale pink ~Pale

Rose Pearl 407 ¢ Short-globose- dull pink blush on  around stem Moderate red 15.0a

conical exposed side cavity
Light yellow with Absent~Little .
Pink Pearl 312D Conical dull pink blush on around stem  None~Slight Pale p1n1;~Pale 142 a
exposed side cavity re
Jonathan 250 a Globose Solid deep red lettélri iz(zrlil;zd None~Slight wl?iilgvélesliw 16.6 b
Absent~Little

Fuji 352 Db Globose Red, striped around stem None Yellowish white 16.9b

cavity

Significance”

% Classified as flat-globose (oblate), short-globose-conical, globose, globose-distorted, conical, long-conical, ellipsoid, oblong, or
oblong-waisted.

¥ Russet development of skin was classified as absent, little, moderate, or extensive.

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

¥ Means followed by the same letter are not significantly different by LSD at P < 0.05.

Vv #*Significant at P < 0.01 by two-way ANOVA.

Table 2. Continued.

Soluble solids Titratable Duration

Sugar - acid  Sugar - acid Shelf life”

Cultivar Texture” Juiciness’  concentration  acidity balance™ ratio" (days) of storage"

(Brix, %)  (g/100ml) Y (days)

Rose Pearl Medium Medium~High 14.3b* 0.57 a Acidic 25.9b 10 60~80

Pink Pearl Poor~ Medium LOV.VN 122 a 1.20 ¢ Extr'en.lely 10.4 a - 45

Medium acidic
Moderately Low~ Extremely
Jonathan Poor~ Medium Medium 154 ¢ 0.87Db acidic 179b - 60
Fuji Medium ~ Voderately 0, 0.42 2 Sweet 362c 30 120~150
high~High
Significances S S *0

“ Classified as poor (standard cultivar: ‘Ralls Janet’), medium (“Tsugaru’), or good (‘Hokuto’).

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

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

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

v Held indoors at 20 °C. Values are means of 2012-2014 data.

" Held in a refrigerator at 1-4 °C. Values are range of 2012-2014 data for ‘Rose Pear]’ and ‘Fuji’ and 2012 values for ‘Pink Pearl’
and ‘Jonathan’.

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

* **Significant at P < 0.01 by two-way ANOVA.

" * Significant at P < 0.05 by non-parametric Steel-Dwass multiple comparison test. Values within the column followed by the

same letter are not significantly different.
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3. REHHE

= 28—V OREFRITL7 g THY, FE 6 K
Y=V AL K DAEEICKE 57z (Table 2).
RETAEZUERASETHY, MEELRE FE
R AL LU0, RRFFLEERETH 7.
BRI O CTHIEMTRVREE R D), Yo 78—
VoA R L, EHANER T ET 5 KE
RHIRICHRLCAE BT L 5L LIEHBICERL -2
(Fig3). REO S CIXIT L A EFEES, JRE i
JEFRET S, RAGIEHRCHRE 2w LRVWIREZ 2L
7z (Figl3). REEOREAEIL Rk w LikkE
ICEEBT L Erra—) LRSomFTHY, #H
Hex 232 50 REHGOGLZVWLERD FE
XS IR o7, RAOFEIL 150 Ibs TH D,
KN XN RR DO E TR L,
FLE R AL XD AEEICE,o 7

‘=28 —= 0V ORE [h] CHESRh, ‘YU
=)V ([RRARE]) L0ER, 5L LFEABET
Hotr. BHOBIZOVWT, ‘T—X8— )V 1FZ[HF~% ]
CHIEEN, [RRE~Z D 5L 0L vwbon
[D~th] & ‘Errz—=) R HWE LhbLitT
HDHEHMF S WEREIZFE143%ThH Y, K2
2N=V (122%) LD AEFICEL, FE (1564%) %
‘S (162%) LW EZIE o7z, BEEEIXTY 057
g/100 ml TH Y, "¥r 78— (1.20 g/100 ml) % 4L
(087 g/100 ml) X W AEICEL, AL (042

g/100 ml) EAFELEZHED SN Loz, H— X8
=)V OHEBEOEEIX, [l tHESN VT8

FEOHBEOMREE X, HWRIL (RiTOMEELERETHRL
T2RE) CTEEMICESNS, a— 28— oHE

Table 3. Resistance of 'Rose Pearl' to Alternaria leaf spot.

Wiz 259 chHhy, ‘Erz,9—) (104) LYW EEILE
<, AU (362) Ky AEICEKLS, #E 179 &
BEREIEO N o, 2O ERS, T—2X
= REOHENT VAL YaFIT— VI Ll
IEFEETH Y, ESEOFTIE FE ICHET
WekEZon m— 28— ) BEOIFEIEIL
20COERTI0 HFLEE, Wi T60~80 H & FHili S 7z,

4. REREHE

bR o RSN ZEE M (R T) (2B 2 ETIE,
S AR E LIETH AT o 7208, kR E &
AT, 'm—=ZA8—)V THRICHEEFICRE L-mER
X7 ho 7.

BE B ¥ T 95 12 D W T, Alternaria alternata apple
pathotype Bl % & U EEZE (SRR L, DRk (PTEE S,
2016) |Z#E U CHEMEDIWRIREE (0] ( WIRAYREIR
L) 25 [5] (AR OIZITEMICILKR)
TO6KREIZIXS L, FEMEDOTIY A a7 % 5HiE
BE LT, BHWBEROKRNIE o TERIFITR T 20
MRELRE L, BEREOHKR T—X/—)
T L 2 TORBOTBILILEDO 5Nk h o
7z (Table 3. ‘B—A/8—)" OFEwmigHUL, FLE &
FEIZ0 THhoz, THUTH LT, BIwED Ay —F
YT T AT TIE 33, BEOK TIE 35 HE
Rt shs "B & R TIX13 & 19 A
L Tld04 THo/z, DEoZ ens, BAETERIC
XA U= ZAN—=)V OMPIEREE L KE L3
IEFESEOELETH ) MRt Ay —F2 7 -7
AR R BEOAL | REREMEO TR, R
R AL LEwEHEsS N

Number of leaves Proportion of

Resistance level to

Cultivar inoculated * infected leaves (%) Disease severity ” Alternaria leaf spot
Rose Pearl 10 0 0 Resistant
Pink Pearl 10 10 02 a Resistant
Jonathan 10 0 0 Resistant
Fuji 10 20 0.4 ab Resistant ~ Moderately susceptible
Ozenokurenai 10 100 35 ¢ Susceptible
Orin 10 100 1.3 b Moderately susceptible
Sekaiichi 10 80 19 b Moderately susceptible
Starking Delicious 10 100 33 ¢ Susceptible
Significance® o

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

¥ 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.

* #*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.
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5. RMMEHE

) Y TORMMAEEL S BIETIC Lo THRE SN T
BY, SEMETFIDE—OMEMHE TIEIAMENEZ R
TIERHLENTVWES, ‘TO—25— ) O S TR
usw3f%b<m*% FKFEFE), TlkE I & AR
il & O CTRMAEZIT- 728 2 A, TH, on D
EOMAEETIZZENENB0%, VF /AL =N | 5
L, 'Yarad— R EoMAEETIZ0% LDk
FERERL, 1 R4V ETHIE59~95Th - 72
(Table 4). GHHE I OSHER G % FE T2 & A RO MR
ECFHMT 2354, MEFR0% L LT3 ML E
G E S URFES, 1999), FitogRfie ‘o
— 2=V IEHEMAEmTH B EHEIN. —,
S BIETAEIASIS3 T (BAAR, 2008) AffEL L "
7/ T K I m=AN= ) AL E D
KEFERIT40%, 1 RU7-VFETHIZ09 TH Y, L
BRIV L& E OREEFIX30%, 1HRL20) T
12 Tdh o7 (Table 4). /~MESH (1999) OFEETI
FH 20% AT 1 R4z W AT 12T & 2 204
VARG E SNTVD. S EILTDE— TARII
FHETER_RTEFHENSL v/ TV & 'O
— A=)V L OMAERTIB T LIEERE o
HEEELT, YTV OHEBERMEISE
O ThHhHEEZOND. 20094EI2 v+ T—V
12 B —= A=)V RSSHEL 7L ZATH RO RS
BONTEY, HERITL40%, 184720151210
THY), WHEEEZBRILI-E ZOMERIZ20%, 1%
W7 503 20 Th o 72 (FEREW ). D Eosk Ry
5, 'V F )TV K & ‘a—X8—=) LofMaeEid
TR A TH B LR S

6. BHEE XURBELOBER

THICHEAT AHERETH L Ls, 'H—X)¥—
VAL 7 SRR O 3 o TEIN O B
DY) I TEETELERDbNG. 7275,
A 3R AT R E BRI S T vz
AR O WIGEIS L S 212 % > T v, REH
&éhtfﬁ&@@‘ﬂ@%’?@it;of:wﬁ
ARy NOFEESMEE % 575 RS, 2010),
WTOBBEOMKE, RifETILEENTITL A LR %
T, I D W CHRIZ B 3D R AT I AR éhfw
mwv, F72, BBRTL X910, KmEORELEH TS
L RN LR I O RE LI L > TR
ZIFHEEZONSL. DLEDZ &S | RO 3 E
HWIZOWTISHOMFADPLETH D,

T— A=)V ORWEOREEIRREHICL ST
%&Eﬁfé’&ﬁﬁ@éhfw% H 2 5 IHE
W2 TR WZHERE L 72 SR RIS IE B MR RE A3 %
%%é@ﬁﬁ%@,%wivﬁﬁﬁhi%mwéﬁﬁ%
RBVEAR DS EH L 572, RABOT ¥ N 7=V F
FBrimEroMEIZo>WT, 79y N+ Ly YT,
BIRICED 7V Mo 7T =V BERBRESI NS 2 LA
5NTWw5h (Butelli et al, 2012). 79 v R+ L v VR
WIZBIF2T v b 7=y EROMRAEITX MYB fin 1
Ruby 7MRIRIC L o> TiHEILSN -0 ThH D, RRE
S MYBI110a (2 & > Tl S G ) v I RHEHICET
% ‘Er2z3—=) (Chagné et al, 2013) OTH#:TH
5 a—=ZX=)" OaEYL, RAE LMK TR
SNLUEEMLRH L. V) Y TREMEIZBITLT > b
VT VERLEELOMEICOWTIRRF E LT
HWboo, ‘T—ZA8— ) ORKECOREIZIRE

DWBErZITRTWEEDNRL I NS, RAKE L
AEWMOSERE OBER S | RO (14512
BADPECT L PR S N T VR i) % 8
ST LLERD L. 014 EENS, V) ¥ T HRiEH

RERKPBIFCREE R L L, EHEMTI0 HH ISHRESREBE ESHEETOR D EET, O— 28—
Table 4. Cross compatibility of 'Rose Pearl'.

£ (S genotype %) & (S genotype %) Year N(I)J.o(l)lfir?:t‘z grs Fruit set (%) N(;e(;ffiﬁietds Compatibility
Shtﬁ?g;?ﬂd R?;jgg?“ 2016 20 40 (30) 7 09(12)"  Incompatible
Shirgllossg)”eet R(g;’ gg;‘rl 2009 10 90 6.6 Compatible
(siugg) R‘E;f gg;‘“ 2009 10 80 9.5 Compatible
é%fg; R‘g;;’ gg?ﬂ 2009 10 100 5.9 Compatible
(Sgrg% R‘g;;’ gg?“ 2009 10 50 9.4 Compatible
ng?;; Rﬁ;;gg?“ 2009 10 50 7.4 Compatible

* Cited from Matsumoto (2008) and Araki et al. (unpublished)
¥ Values in parentheses apply to fruits with seeds.
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Vo =V Y N B ERADH L
SAREIZAE TS A (RS B il R
rEEFTH) KRBT BT T2 Of
W75t & FET I O IR LS & OB SR S 2
2SN, BB E IS T A AR AR EL NS Z LS
Hfsshs.

7. A&

MILAMAEEHNE L ThETHE SNLHMREY
i AR R, WERMEBROZ v S AAS (F
B5, 2013) HEoghfE s bR T, ‘m— 28— (3R
AR 70 W LIRWIREIZ A 9 5 5TISK & I shs
HbH ZOL)BRARBEOFEYEEN L TEITR Yy
LA EDFEFETEZET HERREFEHTLIERL
FVETHO Y 2 — RSO0 H 2N L& #3522
ENTEL, REHEOHEENT Y AL VaFIT—N K
tlﬂ%f‘ﬁﬂ) ‘/&D‘ ib%{rl,é ‘%IE' SURRYAT N

SN F/\/7 (%Fﬂ%(ﬁ@bbt%@, PHEE’?%'%
FOREE) LT r@EEdEVwEHfEINL. 2
DEHIZ, a—=Z8=)V TINTH, FHEHELTE
INSFHWBETCH L EEZOND. F72, ‘T— X8~
VAR ¥y o=V WA OIRA R X D FEEE )
L, BMELREBESS ), RiToRSLRENWES L
TWwhZenrs, AEHELTHMHTETHL. V)
v TGRSR BRI S SRR L T B, ARIA LR
THEE - XV ERE B3 5K miEIL, #EELRERKROD 5

HEHRAIFOEEZ 2T AEROND WS NS,
PED X3z, ‘a—X8— )V inTH - AEE»S
HEAHE CIRLCHATE 5.

i =
Lo 'm—= 8= %, Ry = (Bl R
PERERBI A ENTZEH M ) > IRZEREIE) 128, 1990
I AL I By B L T EE
MoREIBS NIz, RAPRKEICERT L) » T
THb. 20154 3 A 26 HIZEERFEF 78 24267 5 & LT
TEEFICE D S WEER SN,
2SI RIRIET, BEIPRETH L. FREOAEE

Bh~4T, ¥rro—) ERFEE OCHE XD
FA R, m—XX—)V O HIE5 H17THTH Y,

HLE LD 3HE L, PHERHIL 10 A 18 HT, FLE
EIZFRFHH TS 5.
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Fig.2 Bearing tree of ‘Rose Pearl’ on JM7 (7 years old).

Fig.3 Fruit (left) and flesh color of a longitudinal section (right) of ‘Rose Pearl’ .
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