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New persimmon cultivar ‘Taiho’

Akihiko SATO*, Masahiko YAMADA, Atsushi KONO, Nobuhito MITANI, Hiroyasu YAMANE,
Hiroshi IwANAMI, Toshihito UENO, Mikio SHIRAISHI, Yusuke BAN, Nobuyuki HIRAKAWA,
Noriyuki ONOUE, Mikano YOSHIOKA and Ikuko NAKAJIMA

Division of Grape and Persimmon Research,
Institute of Fruit Tree and Tea Science,
National Agriculture and Food Research Organization (NARO)
Akitsu, Higashihiroshima, Hiroshima 739-2494, Japan

Summary

“Tatho’ is a pollination constant non-astringent (PCNA) type of Japanese persimmon (Diospyros
kaki Thunb.) cultivar that was released by the National Agriculture and Food Research Organization
Institute of Fruit Tree Science (NIFTS) , Akitsu, Hiroshima, Japan, in 2014. ‘Taiho’ resulted from the
cross of Kaki Okitsu-20 x ‘Taishuu’. “Taiho’ was initially selected and designated as Kaki Akitsu-25,
and was tested at 26 locations in a national trial. It was ultimately selected and released as “Taiho’, and
registered as No. 24349 under the Plant Variety Protection and Seed Act of Japan in 2015.

The “Taiho’ fruit ripens in late November, which is comparable to ‘Fuyu’ at NIFTS, Akitsu. Its
fruit is flat-shaped and weighs 336 g at Akitsu. The skin color is orange at harvest time. The soluble
solids concentration in juice averages 16.6%, which is also comparable to that of ‘Fuyu’. The flesh is
intermediate between fine and course, crisp, and juicy. Fruit firmness is 1.55 kg, lower than that of
‘Fuyu’ (1.93 kg) . Shelf life of “Taiho’ is longer than that of ‘Matsumotowase Fuyu’ and averaged at 30
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days. Fruit cracking at fruit apex is rare, and that at the calyx end is 2% on average, a value lower that

‘Matsumotowase Fuyu’ (13%) and comparable to ‘Fuyu’ (3%) . Fruits with skin stains averaged at 36%,

and the main cause of the stain is broken line-like cracks on the skin surface.

The tree vigor is medium to moderately strong. ‘Taiho’ produces many female flowers but no male

those ones. Fruit drops in the early stage of fruit development are little, and those in the late stages are

rare. Due to its high parthenocarpic ability, the tree produces seedless fruits easily when no pollinizers

are present

Key words: cultivar, non-astringent, late ripening, less cracking, parthenocarpy, Diospyros kaki
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AL, BFOFEIZL > THEEIEHT LR
SEEHATFE, BT EIEIBRR B ETERKRET 2%
eHFTERH 5 (RE, 1946). ALt vxiz, EH
DOHERDHERL RO RBE L > THRTHIEEL,
RN EVESIZRETFVBRAT LB NS 5
7o, BEFETHIETHRDEZTLVOREELTEY
IPEECELIZEEVIRETH L. BE KHFET
BEREINLCVULIEEE VR NEIE B8, K
BLUOFOHEDL) MENEERTHY, ZO20EELZ
OREDLY X, BEIFEERED 4E53%5DT05
(BMOKEER, 2017). 8512, EBIAFRE ERE b
FORZELYRETTEDLE, ThonIREEZFD
KEDL) REOATHXFOEEREOH TEHEHOB S
LB, —RICERED ) B IIRERBIRPREDOK
ESICRERIDHLDOD, BEERPAEL V- - AKRE
EREIERELIZIZR L TH L7720, THICHRELT
WAHEHATXFRBOARIIERICZ LY. BICBREOH
AXIIBWTE, BEF PEOEEDIILAETED
T3, 'BA ESgEcARFLHICRER R
7o TERAEOHAXOFEREL LTEEINTVS
A, ZOHEBEERIL 1990 F1213# 8152 ha TdH - 72D
Wt L (BAOKES, 1992), 2014 #1213 3,769 ha & K
S LTS (BHOKESR, 2017). 'BF OHEE
EREOELEE—I2T5 X512, »FLROBEEE
b 1990 £ 25,845 ha D> 5, 2014 4E1213 15,171 ha & 4
EDERD L. 209 A FEEROBEORIIZE
LEOEPIT B0, B, R, FEE X
D ELICERPEN, SHL X REEZETRT LLEN
5.

R - AMEEENRSTEREEBAENEERM T
X, ERPENCEZAE N XFOETRY BEICEE R &
Y, HAEO KB (LRSS, 2001) %, BELD B

B O(UHES, 2004) %o, 1990 4 LKk 2014 48 &
TR REOZEH X 2FRLCEA (LEHS 2003,
2006, 2009 : AR S, 1991a, 1991b). #iz “KFK it
TIRBEHR ) ZFFICKOLL, FrH 7 LR
WAEAL (UM - &M, 2016), MEIMEOTENRSZ
Ehn, WEBRICHMEYD S b O0FIEERE T 300 ha
FBL TS (BMOKES, 2017).

—F, DEFOREEECIFRERIEELEETH
B, X OREERIIEMERLBHEROSSICL T
K&, BHEROZLOGERERIL, HEAEERD
ERFERDE V) 200EEHERTHRI Y (R,
1941 ; ILH S, 1987), HARKRIIIMEVGEEIZB VT
i, BEREDDIEZHHOREISLETHS. B
A OGEBERENMEL, B LEERREPERLLT
Wi, —BEICIE B R L RS SR TS
D, WBLTWD 'BE OREIHEDYVETHS.
D7z, HEEDPLOE L LEEICTTAEREDL M.

RE|ETIE, FHRETTERN L, BBREEN?E
CHER LB AME K& 2FRLAOT
ZOBERZEALFHOMELY RET 5.
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REEOFRIZEA D, RFOEICHERERBE i S
N7-BARA R IR DO ERAL, 25 I EHE KRR TH
NaFEoNTBARE, FICEBEHEELBED 4
WL LR L BT 5

BRIEA

HEOKRE X, BREOHFEE20 B, HAETK
Rz K 2ELTERLL (Fig D). &b, 7%
B 2051, WEFT & TP O3GEIZL D ER
SNTZEHTXFRMT, ~oTEUPERIEHETD
B, FRDREHOEENFSVRKETHSL (LH -1k
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Fig. 1 Pedigree of “Taiho’
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EWICREFDH 5.

1993 S I RE 2 TV, 1994 FICE = — Ny AR
B, 2EME=— Ny ARICEE L721R, 1996 4F 4
A fEEES 331127 & L CREESGO BF $HE
RICEEE L. 199 FICHBEL, HBHKELD
ZEUHTHROPSREPENL Z LR, ~NoTEEOLE
BEEF DLV L0 56 2000FIEBEEE L, RE
B L UBEORELMEE L7z 2006 41— KBK
L, 2008 E»LRMES [AFREEDF] 2MHTT
71 %88 7 BREG MR E REBRIC AR L, 25 HRAFIR 25
A I DRILERT e & R RTEAT (B R R
BZRFEBZEEM) ICB O THELRET LER, 2014
& 2 AR S 72 PR 25 R BE R R AEIC M - ik
RERBRBAERE & (FERMD B THmEREL
LTHELETH2 L OERmERT, M4 5 B ORBBZER
BEFRMEEERIIBVC, FnEEHE LChiE
BRMET A EPRESINZ. 201446 BiCmER
FHEL, 2015F6 BICBEEICETE, BHETE
24349 5 & L CREBRF SN

LRI DS O R EIS AR EABROSEIGAT &,
LR OBERELE D L UHELHMIIUToLBY
ThHb.

FESEREARSERE (Fred) | IWEREN
RETEFRZFRRESMN L RREDMER (EH
), BRREREREG LY ¥ —EBIEBIZEA (MEER
REWTE), HARRERRY,; (FH=EH), TERE
WS IEL > 7 —BRIBE = ZFT (BEILTH), REUHER

RAREEL >y — (L), MR)IERERM L
¥ & — (FET), BELERMKEREGEM Y5 —E
=WMEFREHE L ¥ — k), RIERERE
Wiget v ¥ — W EBREARS (01EH), BHER
(RBSESE LY ¥ — (SHARER), BEER
MBI R B v & —BERERR S
Wili), BHMRRERSFBRGEZMER (RAFH),
R R RERAM L 5 — (KB, ZERRENET
(afRT), WRBBRERWNIREL > & —BREHER (R
W), EEREVRMKERMGA LY ¥y —E=E O
BT, ZREERXRE LYy —RHREY VY — (R
), MALE RAKER B £ > 7 — BB
& - b BB (o), BB RS IR
B (BEH), BRERESWN LYY — (HEH),
BRI RMOKEREBM IR~ & — R EL
% GREEEARED), FINRBRRRBRGE TS K
), BRERMOKENEFTRENEL 5 — (L
), BRERERERBERE (FRET), BAR
RERFE L v & —REET (FHH), SHERER
ERERY (EWETH).

FRAALE (HLHRH)  EEWZ (1993~2003, 2008
~2014), WHE&ZE (1996 ~ 2007), A % & (2006
~2014), =AEZ (2001 ~2011), WHRGLEE (1993
~1996), & E (1993~1999), LEH# A (2004~
2008), HA =M K (2002 ~2006), FFHE (2009 ~
2014), FJiIfE 2 (1993 ~1996), B L#Z (2012~
2014), HREFEMG (2000), #EFF (1996~ 1997).
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2010~ 2013 4E D 4 fE[H], REEENIEEBM T F -
HERFEBECBVTHE L RE, HEREEE L
T BERAEER BIC BEE ofHE BEEBX
ORERF © FRRFRICERE RER - Rt e Bk
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PEE, TAMICIE, BETIC0mmOEKEITo
7-.

RAELToLREDH) b, FRIZL Y EESEE L7
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FIFRDBERI a0 DA, BAEEEERIZLY
FHEMOBEEZZRE L. £/, BFH, FEMH,
PHEHZDWT:, HRZ—ZEOMA»HLDHREIZLD
BEL, @Al 7o

1) #itE, FEHED KUHEEN

KE OFZIEL (] ~ [RRE] ¢, BF A
THhotz (Table 1), ##x [Ex] & [BE] oF/
T, [HEITHD MAREER * B LixR%o
2. 1EEROESE [RRE], K&k [k, &
BRI Thor. FEOHIIIS] K&EZE[H],
®iE [H%AK] Thh, KEFEORIX [FB], Fok
BEARTHo7z. E0BIZ [HAR], E50#ED
T T8, EmoBI (8] Tho7z, BEUMETH
B KBk CLHRERLT, BoREE, REOK EEHOE

SENRLE o7 F, FARIC BE OLHELT K
DREE, FEHO, EHORIEFEL-7.

KE OREHIZEECE4B 4HET, WA
REER (LUA14H), BF UBLITH) LEEL
Ed ol MIABRAENIZSA28AT BARLEE
B R EBEHE LY3IBREPo MEOEEETEL
HEEEBEE L eh o/, MIEOEBEOKE S [,
B ORI [IEETER], EEEFHii4THo72. K
B’ L CHIEOAZEETLILY, BEF &
BB LT OFr R 572,

‘K& ORHEREI o7 BEMEROEDIL
ZFOMEOBRBRRENDEBIRBEDOBE LIFEL
LCERBEsNS (IWHES, 1987). fEHZERTL L
IXh) KE OBEBEERNIE 2EECOIZYEELL
EZhH, WENROED 5~ 100%DHEENES R, B

Table 1. Characteristics of ‘Taiho’ compared with those of ‘Matsumotowase Fuyu’ and ‘Fuyu’ at NIFTS, Akitsu (2010-2013) =

Physiological fruit dro
Cultivar Tree vigor?y Lgmafglxg Fl%v;fg‘,ng flgr(;ia(l)i };Earlygl Late -
flowers” stage® stage!
Taiho Medium-Moderately strong Apr.14 May 28 as Many Few None
Matsumotowase Fuyu Medium Apr.14 May31lb Moderately many-Many Few None
Fuyu Medium-Moderately strong  Apr.17 May31b Many Few None
Significance” - NS *k - - -

z Female flowers were thinned to approximately 13 leaves / flower before flowering, and fruits were thinned to approximately

20 leaves / fruit in late July.

¥ Classified into three classes: Weak, Medium, and Strong. The range shows fluctuations in vigor over the years.
* Date when 20 to 30% of the basal leaves unfolded on the top of the shoot.

¥ Date when more than 80% of the female flowers blossomed.

v Number of female flowers was classified into: Few (standard cultivars: 'Shogatsu', 'Zenjimaru'), Medium (‘Maekawa Jiro',
'Nishimurawase', 'Saijo"), Many ("Fuyu', 'Izu’, 'Hiratanenashi’). The range shows fluctuation in number over the years.

U Fruit drop from June to July. Few: 30% or less, Medium:31-49%, Many: 50% or more.

t Fruit drop in August and later. None, Few: 1-5%, Medium: 6-19%, Many: 20% or more.

s Mean separation within columns by protected LSD test at P = 0.05.

r NS, **: Nonsignificant, or Significant at P < 0.01, in two way analysis of variance.

Table 1. Continued

Fruit Soluble solids Flesh
Cultivar Harvest time?* weight Skin color? concentrations firmness* Juiciness¥
(2) (%) (kg)
Taiho Nov.22av 336av 6.3 16.6 1.55av Juicy
Matsumotowase Fuyu Nov.10b 255 ¢ 6.6 16.4 1.88Db Juicy
Fuyu Nov.20a 283 b 6.5 16.2 1.93b Juicy
Significance* ok ok NS NS * -

z Date when 50% or more fruits were harvested.
¥ Color chart (for 'Fuyu') value at the fruit apex.

* Value measured by fruit hardness meter (Fijiwara Co. Itd, KM-5, cylinder shaped plunger).

¥ Classified into three classes: Less juicy (standard cultivar: 'Suruga’), Medium (Maekawa Jiro'), Juicy (Fuyu').
v Mean separation within columns by protected LSD test at P = 0.05.

u NS, ** * Nonsignificant, or Significant at P < 0.05, 0.01 in two way analysis of variance.
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Table 1. Continued

No. of seeds Eatin Shelf life Fruit with cﬁglél;i;mgt Fruit with
Cultivar y - - gz cracking at fruit g skin stains
per fruit quality (days) o x calyx end N
apex (%) X %)
Taiho 29av Excellent 30av 0 2aY 36a¥
Matsumotowase Fuyu 43b Good 23b 2 13b 7b
Fuyu 52b Good 29a 0 3a 6b
Significance *% - *¥ NS * *

z Classified into five classes: Very poor, Poor, Medium, Good, Excellent.

v Number of days of marketability.

* Minute degree of cracking that is common and highly marketable for 'Jiro' in Japan was not included.
¥ Classes small and large shown in the picture in "Methods of evaluating deciduous tree fruit crops in national trials by NIFTS
(2006)" were included. These fruits exhibit cracking that influences their marketability in Japan and can be identified easily

in the packing process.

v Mean separation within columns by protected LSD test at P < 0.05.
« NS, *, **: Nonsignificant, or Significant at P < 0.05, 0.01 in two way analysis of variance.

BREEIOBY HE (LUES, 20060 &FEErFh
PEIZENZ LS PI %57 (Table2). TNk
2, BABEDOERESIPRE S ZHB2EMEL 20
EREEPTREIL RS 'BF LIEELD, K& &
TR ERBLAVEECIREL TRESRLI LN
WEETHo72. BEEROLLVIIBERICAEL, NE
WEETARETH L), "KE BBREERLAELR
ol FE-REIZOVWTIE, BF KL
FEBREEEICHE - TR % 1T 07225, B o72RE - HE
DEFEEFED N o7

2) RERH

KE OREONERIZIIA2HT, WBARAE
A OLD 10 HEEEL, B LIEIRARHTHo
(Table 1). R£EEII336gT BRARLEER ° 'BEF
LY K& o/ REOHRWHIIEMRY, HETHEHIZHE
ThHh) (Fig.2, Fig 3), BE LU bIPIcALAER
O7-BFi2h ), BREMEIELLME TR, RER
WA U2 RHRENRD bz
NEEORFBEIIT—Fv—ME ('EF H) T
6RELLY), MEAEAER X BEEF LEEhPo
778, KRE ORBRIIBESEATY B EIE
RA&ZHFE b o, T2, REOEHAIZ 'EF
LIXRRE LT

TEEIZ166% TIIZ BEF LATHo72. RADOH
FiX ] & [F] opMT BF tABETH- 2
RN 155kg T BABREER * BE LD
K<, RHiaghorz. SHEE2IRMELHEOFHE
FHIZ3MERET REREEE * 'BF ki
ol WEOME, REEE RHToSL2HREL1
FEREGH AR, RARMETHS A X B

Table 2. Fruit set of 'Taiho' without pollination at NIFTS,

Akitsu®

Year Cultivar Fruit set %) ¥
Taiho 100

2009 Kanshu 97
Fuyu 84
Taiho 95

2010 Kanshu 68
Fuyu 25

2 Female flowers were thinned to approximately 13 leaves
/ flower on a branch or several lateral branches, and
covered with paraffin-waxed bags to prevent pollination.
Fruit set was evaluated in late-July.

¥ (Number of fruit set in late July / total number of flowers
that were prevented from pollinating) x100.

TEYH, BERIFBERLTH. FRTOEFELIZ30 A
EL 'BEF LATHY, HELIIEL TV
EERDH L, REHRI4I4IE[MTBETEL 2D
o, NTERIT 2UEETHY, BARAER X
DRl 'BE BARATHo/. HHEHEOREITILE
MOFETI6%ERY, MEAREER (T%) B
E (6%) L0 &Ehol. TXDHERRIE, FoRE
DA L o T, BMRIRFEE, ERKREER EBEARKE
i &EECER SRS, 209 bEsuE, REEZFL
WKRGARCED 2B LBRTH Y, ZOBENEL
WIBE IR EER D T TR, EREMLY S DBk
tzHECsh. RE OFBRRICBVWTEEHOEEIE
B, %13 BERREER STROLNIHEHEIRE
BTho7z, BRRBERIE, BRERTCAEHNE
BEPELLZLIZEYREL, EELRBAIE, GF
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PREEMIZLHERBICAEL, BRVSBETAILIZLS
THEEREEREZ LY HSE. LrL, K& O
BAIRGREIEM R D 0%, HELZEELRDLN
Tl

¥/, REFOFIE [TE], REOE (R#iE) o
BRI [H), #EEoRs (5 13 [EUImE],
NHRO L b0 [HEXIIEA ], TwHEOME
DL THE I Thotz, RFORESZ[RRHE],
RKE3FTKIThHoz. RFAOEILTER], BIHIL [#]
Tholz. BFoORE2Z (4], B IEEAR., &
X (8] Thot, EURETHS KB LHEL
TREROY, REOEOHEE, BFoRELs, E
O OEHBLTRAOE, BHOEE BToREsE
L UOERRELR o7

3) BEREDRE

RE OEMRELAEBREORFUZILET 579
W2, 015 FIC2BICEBEX L RE oEERKT
AR EATEEL BEBCHE L =k 1Y
RO/NEEF P SERH T B L7, B BRINNEE
L, FWRIE, FAORICEESEARREE D
W7 ARTEIATo 7., PHEILERR, ARRLEDICH
F—Fr—F6xFEEIZIIAIIBEIIAI9BD 2[H
SUTIT, R ZBICAERTTo 2. WEETo
TREE, EE RAEELLIC, EERLERRELOD
MICEERELZEIRDON b o7z (Table3). F7-
BERLEFRICE, BRICLZBECI VAL, RE
BOEWIZIERD N o7 (Fig 3, Fig. 4). 2k
IR LS, KE BV, AERLBROLR
W RS ERETEL I ENELMI R o 7.

2. BRERICHTEHHE

Al U 7 ROLERBRRF SEA B B\ T 2008 4E12 "B,
MARLEER, KE FIEEEL, FRBLED
\RESERE R R ITo 2. REFERL, 1 LM
1, BRGRREISERERER - FERERABGRE Y 5
(IZATBOE N RS - B E RN R AU R R BT
FERT, 2007) W L7chS o7z, arBRmAEIL, BIBETICHERR
ENTwd MABREER 260N BF (B

B 3) THY, K& LEHBORAEZIT-o1. 2B,
REEIC R ERRAIT NG OL IIERE Y &
ELTWwWZERS, ISOEFIcBV TTnd s
% & HHELEAMTE - REASRER I TV,

S E 26 BAICB W THE SN, 2011 F£~2013 12
M KE OfME%E Table 4 1R L7, 4B,
EWRIZE ) EEFTE LR REORER, [~
Bl [H~% ] DX~ THATERLL. 1E£d55
WX 2EDELPESN R o 72FH b T —Hicdh -
7S, FOBEL L EOED B \VIE 2 EDTFHEL A
7o, Table5iCi, METHE BEF BLIUY BEE
HER LHBLUIREERL:. ERNEEeRTH
EEIZDWTIE, HEEGFHE2ERLE TS 2TREDT
Bam T o720, RHEHEISFHER SN TR WD K
o TWABAIREDOHETHTRIHHTE LW
72®, Type DIOFFH (P&, 2007) BB L7/ F
WETRE REETPEFAPEEII R IZEDOH,
RAEEBEEZEFEICIVEHEOEEETRELL. $72,
HHRECEME T 2 REIC 2T, 05 HBO
JERLRE %52 TEDFHEER L. 617, MED
WEEENE T 5 Kruskal- Wallis iRE 1T\, A EMEDS
FOLNTTRE DA WilcoxonE % 1T - CFHER O
BEEETHREL.

1) i, FEESKOHEERE

KRE BB [hh] LHELLEFF b & D
1A, [55] 1 T8 CHELLS
B35 T, (] LHELLHBHP2HHTho 7
(Table 4). ZNPANOHBATIZE WV TIFERKIC & ) EH)
L7z, Aa7iblLrz b & o&EFHME 20 ((FIRE)
T, BEABEEHR X BE LAEELRERLZPo
(Table 5).

KE OBEHIZ BV EEISKEL, 448
2H (Z) »55A7H (LK) FT1LAUELO%E
BENdh ol EEFEYMEIZ4A 14 0T, WBARBEER
2 EH LRABHTHo. MAOREEIX, BIEY
LFRRICHITEOLEKE L, 5A8H (B 256
6H19H (L) FTIrALLOEE Sz, &
EFHIZ5H2THT, WBEARAER LY2HE,

Table 3. Comparison of fruit quality between seeded and seedless fruits in 'Taiho' at NIFTS, Akitsu (2015).

Presence of seeds No. of fruits tested ~ No. of seeds Fruit(g)eight Coi(gggé?azzgd&) Flesh(ﬁg)nness
Seeded 20 2.6 348 16.5 1.40
Seedless 27 0.0 344 159 1.44
Significance? NS NS NS

2 NS: nonsignificant in the one-way analysis of variance (ANOVA).
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‘BE LIBREFABHTHo. MAEOEEIX (] &
TEHIR G CRDE o7z, 3EMOFFMICE
VT, WTROFED (] Dbk EHESNABITIE 26
BETHR235GTT, S OB TIEMLBINEERE
L ODOMIEKHERTE . SEYSMEIX 25 (1] &
(%] OF) &0, FEALOBFHTRNELEST
DOTH MR TE. BEOEESTRD LN
B o7, REERIE 26 BFT 19 BT VTR
DEDS [A] eI N, £EFHEIT 12 (224
BE) ThhH, RHERID LR 'BER * WBAREZL
BAE LREBE kol BEHERZ 12EHTY

ThOEL 2 LI LB N £EFHEIR16 (2
Ll & [4] o) T BEERZELRZ WMERLE
BA BIU BE HARIIALhol HHREIIDOW
Tid, BBROLPTHRICHEL 25 b0 eh o7

2) REFHHE

‘KE OWEHIL 108198 (T%F) »512H8
128 (BR) oML L. £ETHMHEIE 11 A 16
HT BARREAER LV9HEL BF LY5H
B oiz (Table 4, Table 5). FEEIITFHIE 256 g &
RRRKET, BREARLEEF BIV® BEF IO

Table 4. Characteristics of 'Taiho' in the national trial (2011-2013) =.

Location Tree vigor” Leﬁ}aﬁng FloYvering No. of Physiological fruit drops

e time famale flowersY Early stage? Late stage?
Yamagata Weak-Medium May 7 June 19 Moderately many  Few-Moderately many  None-Few
Fukushima Medium May3 June 12 Many Few None
Tochigi Medium Apr.28 June5 Moderately many Few None
Chiba Strong Apr6 May22 Medium-Many Few Few
Tokyo Medium Apr.10 May 22 Few Few Few
Kanagawa Strong Apr.10 May 24 Medium-Many Few Few
Toyama Medium-Strong Apr22 June4 Moderately many-Many Few None
Ishikawa  Medium-Moderately strong Apr.25 June 6 Many Few None-Few
Fukui Weak-Medium Apr.19 May 30 Many Few None
Shizuoka Medium-Strong Apr4d  May 20 Medium-Many Many Few-Medium
Aichi Weak-Medium Apr.13 May 24 Medium-Many Few Few
Gifu Medium Apr.11 May 22 Many Few None
Mie Weak-Moderately weak  Apr.8 May 22 Medium-Many Few-Moderately many Few-Many
Shiga Medium Apr.14 May 31 Medium-Many Few None-Medium
Hyogo Medium Apr.16 May 29 Many Few None
Nara Medium Apr.13 May 27 Many Few None
Wakayama Medium Apr.1l May24 Medium Few-Many None-Medium
Tottori Medium Apr.16 May 30 Few-Many Few Few
Shimane Medium Apr.8 May 28 Many Few Few-Many
NIFTS Medium-Moderately strong Apr.15 May 26 Many Few None
Tokushima Medium-Strong Apr.8 May 20 Medium-Many Few-Medium Few
Kagawa Weak Apr.7 May 19 Many Few Few
Ehime Weak Apr.16 May 27 Medium-Many Few-Many None
Fukuoka Moderately weak-Medium Apr.8 May 23 Many Few None
Kumamoto Weak-Moderately strong Mar.31 May 15 Few-Many Few None
Miyazaki Medium Apr.2 May8 Many Few-Many None
Average Apr.14 May 27

z See Table 1 for trait evaluation dedails.

¥ The range shows fluctuation in the characteristics over years.
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Table 4. Continued=

Harvest Fruit Skin

Soluble solids

Flesh

Location time weight (g) color concentration (%) firmness (kg) Juiciness” Astringency **
Yamagata Nov.23 239 6.0 16.5 1.30 Moderately juicy None
Fukushima  Nov.11 219 5.4 15.0 2.20 Medium-Juicy Very little
Tochigi Nov.9 270 5.8 16.1 - Medium-Juicy Very little
Chiba Oct.19 197 6.2 15.2 - Medium-Juicy None
Tokyo Nov.6 256 53 16.8 1.35 Juicy None
Kanagawa Nov.11 278 6.1 17.1 1.31 Medium None
Toyama Dec.2 286 4.8 15.7 1.60 Moderately juicy-Juicy None-Very little
Ishikawa Nov.14 258 6.2 15.7 1.37 Juicy None
Fukui Nov.22 273 6.2 17.7 1.73 Juicy None
Shizuoka Nov.11 204 5.7 20.5 1.70 Juicy None
Aichi Nov.6 255 6.4 16.6 1.35 Juicy None

Gifu Nov.26 277 6.2 16.4 1.73 Juicy None

Mie Nov.29 279 6.3 17.1 1.64 Medium-Juicy Very little
Shiga Nov.16 253 6.0 15.8 1.77 Juicy None
Hyogo Nov.12 268 6.1 16.8 1.16 Juicy None
Nara Dec.12 258 6.3 16.8 1.53 Juicy None
Wakayama Nov.18 265 5.9 16.5 1.50 Juicy None
Tottori Nov.6 204 55 16.1 1.74 Juicy None
Shimane Nov.15 329 54 16.1 1.57 Juicy None
NIFTS Nov.21 348 6.3 16.7 1.50 Juicy None-Very little
Tokushima  Nov.25 254 5.8 16.9 1.90 Juicy None
Kagawa Nov.11 268 6.3 16.7 1.75 Juicy None
Ehime Nov.11 253 6.3 14.6 1.10 Juicy None
Fukuoka Nov.16 282 6.2 174 1.43 Juicy None-Very little
Kumamoto Nov.27 193 5.7 17.5 1.67 Moderately juicy - Juicy None-Very little
Miyazaki Nov.5 202 5.8 14.8 3.00 Juicy None
Average Nov.16 256 59 16.5 1.62

z See Table 1 for trait evaluation dedails.

v The range shows fluctuation in the characteristics over years.

* Classified into five classes; None, Very little, Little, Medium, Much.
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Table 4. Continued?.

Shelf life Fruit with cracking Fruit with cracking  Fruit with

Fruit with shallow

Location Eating quality” (days) at fruit apex (%) atcalyx end (%) skin stains (%) concentric skin cracks¥*
Yamagata Good-Excellent 20 3 20 37 Few-Medium
Fukushima Poor - 0 20 0 Few
Tochigi Good — 0 2 27 Few
Chiba Medium - 0 13 92 Few
Tokyo Excellent — 0 4 31 None
Kanagawa Good-Excellent - 19 17 65 None-Few
Toyama Poor-Medium 29 0 24 7 None
Ishikawa Good 21 11 66 67 None-Few
Fukui Good-Excellent 14 0 12 53 None-Medium
Shizuoka Excellent 13 3 8 66 None
Aichi Good 19 1 15 70 Few-Medium
Gifu Good-Excellent 25 0 15 4 None
Mie Good 16 0 7 40 Few
Shiga Good - 0 28 25 None
Hyogo Good-Excellent 25 0 23 0 None-Few
Nara Good-Excellent 20 0 15 23 None-Few
Wakayama  Good-Excellent 21 15 18 None-Few
Tottori Medium-Excellent 25 1 5 None
Shimane Medium-Excellent 23 0 44 17 None-Few
NIFTS Excellent 31 0 47 None-Few
Tokushima  Good-Excellent - 0 7 None
Kagawa Medium-Good 20 4 24 19 None-Few
Ehime Very Poor-Good - 0 0 15 None-Few
Fukuoka Good 30 1 8 Few
Kumamoto Good 12 1 38 Few
Miyazaki Excellent - 0 0 73 None
Average 21 2 15 33

= See Table 1 for trait evaluation dedails.

v The range shows fluctuation in the characteristics over years.
* None: 0%, Few: 1~30 %, Medium:31-69 %, Many: 70 % or more.
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Table 5. Comparison of tree and fruit traits between 'Taiho!, 'Matumotowase Fuyu', and 'Fuyu' in the national trial (2011-

2013).
Cultivar Tree vigor? Leafing time Flogvnelzing famgeo ﬁg{;vers Eil:::);ogil:al ﬁu;ﬁaireo:t:ge X
Taiho 2.0 Apr.14 May 27 a¥ 2.5 1.2 16
Matsumotowase Fuyu 2.0 Apr.14 May 29 b 2.5 1.2 1.5
Fuyu 2.2 Apr.14 May 28 ab 2.7 1.2 1.5
Sgnificance” NS NS * NS NS NS

z Rating on a scale of 1 (Weak) to 3 (Strong) at 0.5 interval.

vy Rating on a scale of 1 (Few) to 3 (Many).

x Rating on a scale of 1 (None) to 4 (Many).

¥ Mean separation within columns by protected LSD test at P =< 0.05.

v NS, **: Nonsignificant, or Significant at P =< 0.01, in two way analysis of variance for leafing time, flowering time and in
Kruskal-Wallis tests for Tree vigor, No. of famale frowers, and physiologocal fruit drops.

Table5. Coontinued

Cultivar Harvest time Fruit(;v)eight Skin color coi(ggx?‘grea‘fi?)lrild(s%) Firmness (kg) Juiciness®
Tatho Nov.16 b¥ 256 59 16.5 a¥ 1.62 av 2.9
Matsumotowase Fuyu Nov.7 a 252 5.7 17.1b 1.83 b 2.6
Fuyu Nov.2lc 269 6.0 16.6a 191b 2.7
Significance* *k NS NS * *k NS

2 Rating on a scale of 1 (Less-juicy) to 3 (Juicy) at 0.5 interval.

¥ Mean separation within columns by protected LSD test for harvest time, soluble solids concentration, and firmness at
P = 0.05.

x NS, *, **: Nonsignificant, or Significant at P < 0.05 and 0.01, in two way analysis of variance for harvest time, fruit weight,
skin color, soluble solids concentration, and firmness, and in Kruskal-Wallis tests for juiciness.

Table5. Coontinued

Fruit with cracking Fruit with cracking Fruit with

Cultivar Astringency? Eating quality¥ Shelf life (day) at fruit apex (%) at calyx end (%) skin stain (%)
Taiho 1.17 41ax 21 2 15 33 ax
Matsumotowase Fuyu 1.25 35b 22 2 25 18b
Fuyu 1.27 3.8ab 24 4 18 15Db
Significance ¥ NS *% NS NS NS *

z Rating on a scale of 1(none) to 4 (Much).

¥ Rating on a scale of 1 (Very poor) to 5 (Excellent) .

* Mean separation within columns by Wilcoxon tests for eating quality and by protected LSD test for fruit with skin stain at
P < 0.05.

¥ NS, *, **: Nonsignificant, or Significant at P = 0.05 and 0.01, in two way analysis of variance for shelf life, fruit with cracking
at fruit apex and calyx end, and fruit with skin stain, and in Kruskal-Wallis tests for astringency and eating quality.
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Fig. 3 Seeded fruit of ‘Taiho’.

Fig. 4 Seedless fruit of ‘Taiho’.
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