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‘Hasshu', a New Pollination-Variant Astringent Persimmon Cultivar
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Summary

‘Hasshu’ is a pollination-variant astringent (PVA) type of Japanese persimmon (Diospyros kaki
Thunb.) cultivar released by Japan’s National Agriculture and Food Research Organization (NARO)
Institute of Fruit Tree Science (NIFTS) in 2013. ‘Hasshu’, a dwarf bud sport that originated from
‘Hiratanenashi’, was discovered in Akitsu, Higashihiroshima, Hiroshima Prefecture in 2005. It is
octoploid (22 = 120 = 8x). The cultivar was registered in 2015 as No. 23900 under Japan’s Plant
Variety Protection and Seed Act.

The fruit ripens in late October, similar to ‘Hiratanenashi’, and about a month after
‘Nakataniwase’, at NIFTS (in Higashihiroshima city). The fruit is relatively flat, and averages 81 g in
weight, which is about one-quarter the weight of ‘Hiratanenashi’. The skin is orange at harvest
time. The shelf life of ‘Hasshu’ fruit after treatment with carbon dioxide gas to remove astringency,
was 10 days, which is the same as that of ‘Hiratanenashi’. The flesh is as soft, dense, and juicy as
‘Hiratanenashi’ and ‘Nakataniwase’. The mean soluble solids content in the juice after removing the
astringency is 16.3% (°Brix), which is comparable to those of ‘Nakataniwase’ and ‘Hiratanenashi’.
‘Hasshu’ produced an average of 2.8 normal seeds (with a seed weight of 1.2 g) per fruit, versus
none in the other cultivars. Although fruit cracking at the calyx end is rare, fruit cracking at the
stylar end occurred in 20% of the fruits. The proportion of fruit with partly darkened skin averaged
23.3%, versus 6.7% in ‘Hiratanenashi’ and ‘Nakataniwase’. There were no shallow concentric cracks
in the fruit’s skin.

The tree is moderately vigorous, with a shape intermediate between spreading and upright. The
shoot and internode lengths were significantly shorter than those of ‘Hiratanenashi’ but similar to
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those of ‘Nakataniwase’. The leaf shape was ovate and its leaf area was significantly smaller than

those of ‘Hiratanenashi’ and ‘Nakataniwase’. ‘Hasshu’ bore many smaller female flowers than those

of ‘Hiratanenashi’ and ‘Nakataniwase’ in late May. There was little physiological fruit drop in both

the early stage (June to July) and the late stage (August and later).

Key words: bud-sport, Diospyros kaki, dwarf, octoploid, seed formation
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1% (Diospyros kaki Thunb.) ZH T ¥ L&A FI2K
aEh, E5ETFORRICBIENSFELET S pollination
variant (PV) E FEF 2 EA L THEHZAE LU W
pollination constant (PC) 2438 &5 (Hume, 1914)
Thbh, BEBLIUBHOEEICL T, E2HF
% (Pollination constant non-astringent: PCNA), A5
£H 4% (Pollination variant non-astringent: PVNA),
A& % (Pollination variant astringent: PVA),
se&is A% (Pollination constant astringent: PCA) &
4 DIZHFIEI N TV 5.

BAEON FOEERME L, EF (PCNA), P
& (PVA) BIU REE (PCNA) THDH, #ho
OBZELY LT ENTVE (ERKELEER
BEMEZEYR 2013). #Fo8ELIE, ER
HRD MAEREER, WH HEO FilREE, F
M HREo TIMBRE LEYoEFicHRLRE LI,
RENORRERENEL A 5N5 (Yamada, 2006).

SEHE Ofsd, BE~NOERERIZTTIELRL,
REOKESODEELABEDNIFRRE I NBERE
o TWwWh, “KEE 13 PEE LYW KELLZ3
¥Zb ) THY (Hamada et al, 2008), ‘LBEE (TR
EENN~40 g BEONREZETHHEDLYTH D
(A& 5, 2012 Tao et al, 2013; Yamane et al, 2008).
¥/, hERE X FEE REo TIRREALE H
KODOWHERZEDLY THY, REI TIRBEE LD
RRPSVARRTE R (FIF, 2006). —77, ‘28
BE IRELZTTEL, FWBIUELREORESR
EVbWLLEZERMAFETHS (Yamane et al, 2008).

EEE BLUEZOEEDLYOREHE LT, ETE
BRAPBO TR, SHLTCHETIFELT L0
BThbd (BRSO, 1975). — KON X HANEHE
n=6x=90) T &H B D IZH L T (i @, 1930;
Namikawa and Higashi, 1928) , “FH#idt BIUZF0
BED DI EE (m=9x=135) THLHI L»5H, X~
TSRO RPEBURBTORE L EPET IR E -
ELTERICRLZEEZLNTWS (JE 5,
1990a,1990b ; Yamane et al, 2008). EHIE LT, 1uig
BOEEHTF¥THS RWEAKLET T FEE LR

BRI B (FA4H15, 2013).

JUEK 1 2005 FASHSATEEE N BZE - EahEERL
WHREWMEBERSHER 7 MY - 23R s (3R

EVATRREARE - EREERRERER
MR 7 B - o $RF5EE) TRR Sz F
BE HERODLWEREDL)THE. FEE Lk
Y, HEXTEIHOAER 2n=8x=130) TH Y,
ERTHDLI EDVHE MR o 7298 (Yakushiji et al,
2016), FREE * & OEFTHFEFOFFMITEMIHRE
SN TR,

ZZ T, ABETIE FHRE HRODWHETRER
BERECTHIIHME A OBROKEL ST
B, RERE, BRERECOVWTHEEOBMEL RS
T5.

&

ARBOBERIZL Y, MMEHB TEMSNIEE
EFRLLCIERLTHOzEE o/ BEEEE
MEEBOF AL OHELZERTS.

RRB LUEHEE

K 1L, 2005 TS ATBUEAN B - ARMEER
WREAFEEERESMET 7 Fy - 7 3igmsa G

E IR EEARE - AmEFENR SRS
BRAEMRERMA T Fy - 7 FHEER) WoBEET
FERF D 15 F4E FRE BRARODWHEEEDL) L L
TERESN. BRLYWIE, EBIUOFRZ ED%%E
BELTERL, RELNRTHo/2Z b, "EEE
LRIBOEHBENLWLLAFEEDLY EEZ SRTY
72 (Yamane et al, 2008). LA L, TOBROREHE
KWBWTERGETHL “FHE (Ko, 19%a) B
XU eidE (Yamane et al, 2008) & EE%2Y, =
ERFFETLIAETH A Z EHE LA (Yakushiji
et al, 2016). #Z T, bWitB L UEEEOE TN
— B L OREEERIET 572012, 20094F 4 A%
REOFEARLDRIL AT 184FE ik (3EH)
BARD 7B EEE LT, WiELL.
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FORRIZETE, 2013 42 A ISR I N TR 24 4F
R AR ESREEEER S FERS)
BUYWIHRERHL LTRYTHLEDEEREL.
2013 4F 6 AICHfE S AT ITBE AN B - AfEE
Bl a e RS TR E TR ERER B
WO mTEESRHET A Z EMHRES R, SAFK (Fo
Lw?9) &L T20I1347 BICEEEICES &S RHE
EEHBE L. 20154F3 AKRESECEDR, BHE
523900 7 & LTRSS L.

R RENEEIMIC BT 2 FHREYE & HE L5
UTFoEBY)THA:

¥ SF & (2005 ~ 2013),
2013),
IRER (2011 ~ 2013), 3 BES (2011 ~ 2013),
iR (2011 ~ 2013), EEHE (2012 ~ 2013).

w15 2 #2010 ~

B

1. FHERBEOFE

B (RBEELBHEEEN) 2B 54 4H
i, FRRAKESERERR - FURERBALES
E (I ATBREARE - EREEBNREMEEER
BETZERT, 2007) BXUHEEEICBT 5 HBEEHED
DO [ PEODXBERKE| (BHRKELEREELR
2010) [CHEEUTEMM Lz MEREE LTELEDLY O
BRETHL PEE BIOEEOPVA SHHEO F
HEAE 2R L7

TR, PR BIU CRARA 12009 4F 3
ATH K o 7THICEEEL, 2011 ~ 2012 41
P TERNRFERESER LA, o1z, BEY
B L UREHE — ORI DOV TIE 2013 12BN
EEfTo7. FEHROBKRIE, BF 2RICLAE
BEOEHIFREICE U CEML

Bowid, 1FH1OVT, BREZX7TATHICESR
R2OBECTIhoOSELERL 2. BEOELEE
i3, MEmELokEICEY, [4) T4 [£] 03
BRCHFML:. BEHERI7 AOBEROERE S,
5 4] B0%ELT), ] (30~50%), [%] (50%
Plb) o 3BBECRliL2. BEIERIE [2L]) (&8
PHERAFERL ), (21 (5%UTF), [H] (5~
20%), (%] (20%LAE) o 4 BRECFHE L /2.
REOWER, RELOREOAEIT—Fv—~ (&
¥ PRE B ODARZEEERRMAAESS 1L -
SR, 1980) THLREAEBIZERL . EEELR
FRiINEERICHE L. RERE ~Ttx28B
IUHEBEROBERIL, BFRARECHERERE - 5
HRERBRALFE BNITBEANERE - AREER
ST FEARE R BIZERT, 2007) FOBHEIZELT,

NEEZORERDOEEZFFM L 72, &RBEROE
A3, IEEROREEREIC (L] GBERZL), (4]
(B0%LLT), ] (30 ~70%) BLU [£] (70%LL L)
D 4 BRECERm L7z,

A BEFOFBEZHLT»ICEBEZEL (Fig
1B), RWICIEHEVEAD DD PVA Tho/lzZ b,
CTSD (Constant temperature short duration) REEN
AR L7z Blikghid, 26°C C 16 B O RTALEL S,
REEHT A RE BB L EOFEFH (26C) T1 HRE K
B AR L. BE%E 26C T2 AMRELRETTC
BE L7, BB REEs AT, RAEE, AEOHME,
RHoLL 0 EEBLIUETEYRAE L. RBEEIL,
RETHE = REMERT KM- 5, BEEREER, BE
S5mm KTV r—) THELE BEERFTY
Y VHERERT (PR-101o, 7% T#8) THlE L. O
L, REBoREL 20COEREANICEEL T,
P s O PRIEI & L CRRM L 72,

2. GRICEH T D RE

1) &k - RERR: - FEDOFHE

BEIHO K oOBZBRTERETHH, BRI
WEAEEF U ETHo7 (Table 1). BEHIL, 4
AHFETHy) FHE BLU HHEAE LR
THoi-.

KIRFEOBIIEBOBTH- /2. A ORIESER
EEE LDHALPICEL, bWk HHERAT X
N bEh o7 (Table 2). EiMiEIX, PEE LhEL,
HREE LREBETHo7 (Table 2). HKEKOK
i, 3mEL D Al Thoi:,

EORIZ3IMBELDIC [IIR] Tholds, EHE
ORI RSB [$ Iz LT, AR oFniEH
ERFIESRRED LN T AR OEFEEBLIY
LEHOMRIEIE 4 [HE] k] <dh, 2OE@EEL,
ERE BLIY HBERE ONGEEETHo-
(Table 2).

2) &t - R - FREORE

UK SRR E ABRICHIEDAEE L, BRI
EHE LA o7z (Table ). MIEOBEREIXS L, &
NABIXITEAERE L e d ol TRUIIHBT 554
I EREL D 2HELSA 24 BThHo72. {EOFE
BiIdREaEEFRRCCORE TETFR] THD
MIEOIBEHRFBL AR TH o7, EOFBEBIIELT
Holh, NI OELVOKRE S ITHBEEIZEAR
THS PN Eh o7z (Table 2).

N ORBERIVWTIOEDL [4] THoi
(Table 1). 7 X OBRPERE, BREBORENSAHAT
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A5 9 BORARERMORENERT L2HEBHERET
HHH (BB, 1941; Yakushiji et al, 2004), W§hod
ALEDBPERIIIE A LHBHES N2 o7 (Table
1). Doz ths, A BEEMHOREL/-ME
ThHbLEZ LN

WIENRORAEED AEK
HIZEE SN b o7z,

BN THIIRELRE

3) RERFH

AR OREEMES Table 3 & Table 412, BREE
H% Fig. 1IIR L7z, BRMICBITE AR ORE
DONERHTIIOATETHY, FEZE LD4HIETE
B, 'hREA X1 IBREENIENLRAER
BICRaaEh/., RESOEEGEITRLEL FNEE
D54 THotz.

REOKESITFYS8 gTHY, HTHFEE O
03315, “FHE 027 LEBLTHLPI/NET
Ho7: (Table 3). REOHEMHEOTIL, HHERLELE
U MEEAE] Thozds, REOHEOTIL IR
EMEITHo7 (Fig 1B). EHROEIIE[H]ITHY,
BRI [RRMl] ThHolz. ~-0RBIL [#E]
ThHY, ~EOLbIERL, TVuHOMAHEIZHLST
S TWiz, AR OEIE, MRAEEL K, ~o
BEIIWNTLEREZE[/ITHo7e. REHDOFIZITHM
B | Tthbh, RECEOBERX [H] Thot. £
EoftE (M) & [EXIRE] ThoT.

A oRRoEI [#E] Thh, HEREIETO
FFICEBEE4 05 PVA Tho 7 (Fig. 1B). BED
KEXZ [H] THofe. BEFFOBKEICIZIRER
EBREDHY, REFVADLVIETZY /- VAEIZE -

Table 1. Tree and fruit-bearing characteristics of the ‘Hasshu’, ‘Nakataniwase’, and ‘Hiratanenashi’ persimmon cultivars at

NIFTS, Akitsu (based on data from 2011 to 2013) *

. Number of Physiological fruit drop
. . Leafing Blossoming m
Cultivar Tree vigor Tree shape time? time ® female Early stage v Late stage
flowers™  (June to July) (August and later)
Hasshu Moderately Intermediate between 1o ppoos  Many Little Little
vigorous  spreading and uplight
. . Intermediate between . .
Nakataniwase  Vigorous spreading and uplight Apri2 May22 Many Little Little
. . . Intermediate between . .
Hiratanenashi  Vigorous spreading and uplight Apr1l  May 22 Many Little Little
Significance *
Among NS NS
cultivars
Among years NS NS

? Female flowers were thinned to one flower per shoot before flowering, and fruit were thinned to a ratio around 20 leaves

per fruit in late July.

¥ Date when 20 to30% of the basal leaves unfolded on the top of the shoot.

* Date when more than 80% of female flowers had blossomed.

¥ The number of female flowers was classified as follows: Not enough (standard cultivars: ‘Shogatsu’, ‘Zenjimaru’); Enough
(‘Maekawa-Jiro’, ‘Nishimurawase’, ‘Saijo’); Many (‘Hiratanenashi’, ‘Matsumotowase-Fuyu’)."

¥ Little: < 30%; Medium: 30 -50%; Much: > 50%.
" None; Little: < 5%; Medium: 5 -20%; Much: > 20%.
NS, the difference was not significant.

Table 2. Shoot, leaf and flower characteristics of the ‘Hasshu’, ‘Nakataniwase’, and ‘Hiratanenashi’ persimmon cultivars at

NIFTS, Akitsu (based on data from 2011 to 2013) *

Cultivar Shoot lengh Shoot diameter Internode length Shape of leaf base ’ Leaf azrea Flower weight

(cm) (mm) (cm) (cm) (4]

Hasshu 339ax 7.9 24a Rounded 59.1a 1.56a

Nakataniwase 36.4b 8.8 24a Obtuse 91.2b 1.83b

Hiratanenashi 56.7 ¢ 8.8 40b Obtuse 104.5 ¢ 1.99¢

Significance ¥

Among cultivars *k NS *® *k *E

Among years R ek Aok NS ok

* See Table 1 for the flower and fruit thinning treatments.

¥ Classified into four classes: Narrow acute (standard cultivar: ‘Eboshi’); Broad acute (‘Aizu-mishirazu’); Obtuse (‘Fuyu’);

Rounded (‘Suruga’).

* Values of a parameter labeled with different letters differ significantly (Tukey's multiple-range test, P < 0.05).
¥ ** and NS indicaete significance at P < 0.01 and non-siginificance, respectively.
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TEHCHE L2 VWRED S (Yamada et al, 2002).
LA L, JVEK B S & AR IS CTSD KRR A R AL
HIZL o THEBICHEE L. BB A ofEE
12163%THYH, HEHEELD 07% &, o725, BE
EIFOENT o

T OWEIZOWTIE, WHEEASEE FEEC, HE
OREL [F], BiHosid [%4] Tho7z (Table 3).
BREEHEORRNWEILIFY 083 kg TH Y, NBLELE
BEIIFEDOLON LD o7 A IBEETHETOEH
WKhTPIBETEL LA, SROAETHHEELS
CHEI “PEE LRABELESZVWIEILERK
Bl EREEL 7.

A EHBRBEE IR VAT, FH8EO
BT2E84& L7 (Table 4. TEEIZS8TH 3 (Fig.
IB). BFORIE [RAE] BTFofid (B8] T
BYTEEFH 12 g0 [Buh] THotz

B Tk, AT EBIUSBERE Lo
A, RIBERI20%EEREEA L7z (Table 4). WHS

(1991) i, BEEH IV FRECETENDLRWIZERTH
BEORENVRVWZIEZHEL TS, EERET
HHMBREICHE L TRERROEENS VO,
N oBFERICGERTA A EHEZEINNL. R
TiE, BHRBLUBRBEROFBHEEORALE S 2EHEE
BRI,

REROOFLEZ B LER /B o0#FL
HEUZI0BTH Y, maRA" L) 2HEL, PEE
EIZEIBETCH o7 (Table 4).

3. BNEESURBEOBER

N 1 FRE ObWEEZED) TPVATH
BT EMD, PR AEEETHE R IS E M & E 2

LA, BRBIZBWT, FICHEWRALZSTIZBIL
ShREROHEFBHEINL TV, EEE BLIO

PRRE CHELTRERARL L UTHRRORED
RRL.

Table 3. Fruit characteristics of the ‘Hasshu’, ‘Nakataniwase’, and ‘Hiratanenashi’ persimmon cultivars at NIFTS, Akitsu

(based on data from 2011 to 2013)2.

Cultivar Harvest time ff‘ruit Fruit skin ~ Soluble solids Flesh Flesh Juiciness *
weight (g) color ¥ concent (%)* texture ¥  firmness (kg) *
Hasshu Oct.25b" 81l.1a 54 16.3 Dense 0.83 Juicy (High)
Nakataniwase  Sep.27a 24400 53 15.6 Dense 0.81 Juicy (High)
Hiratanenashi  Oct. 29b 2970 ¢ 5.3 15.6 Dense 0.72 Juicy (High)
Significance *
Among cultivars * wE NS NS NS
Among years NS * NS NS NS

? See Table 1 for the flower and fruit thinning treatments.

¥ Color chart value for equatorial zone fruit (Yamazaki and Suzuki, 1980).
¥ Values were measured after removing astringency by means of constant-temperature, short-duration carbon dioxide gas

treatment.

¥ Classified as follows: Dense (standard cultivar: ‘Hiratanenashi’); Medium (‘Fuyu’); Coarse (‘Nishimurawase’).

¥ Classified as follows: Not juicy (Low) (standard cultivar: ‘Suruga’); Medium (‘Maekawa-Jiro’); Juicy (High) (‘Fuyu’).
" Values of a parameter labeled with different letters differ significantly (Tukey's multiple-range test, P < 0.05).

t#x * and NS indicate significance at P < 0.01, P < 0.05, and not significant, respectively.

Table 4. Fruit characteristics of the ‘Hasshu’, ‘Nakataniwase’, and ‘Hiratanenashi’ persimmon cultivars at NIFTS, Akitsu

(2012) 2.
Number of o . Proportion 9f Proportion of Proportlgn of fruit  Occurence of .
. eed weight  cracked fruit . with shallow Shelf life
Culttvar seeds per cracked fruitat e frui d v
fruit ©® at stylar end calyx end (%) * partly _darkened conFenmc uit  (days)
(%)Y skin (%) skin cracks ¥
Hasshu 2.8 1.2 20.0 0 23.3 None 10
Nakataniwase 0 - 6.7 0 6.7 None 8
Hiratanenashi 0 - 0 0 6.7 None 10

% See Table 1 for the flower and fruit thinning treatments.

¥ Fruit with a minute degree of cracking, which is common and does not damage the market value for ‘Jiro’ in Japan, was not

included.

* Classes (small and large) based on the photograph in “Methods of evaluating deciduous tree fruit crops in national trials”

(NIFTS 2007) were included.

¥ Classified into four classes based on the proportion of the fruit with shallow concentric cracks in the fruit skin: None (0%);

Little (<30%); Medium (30 to 70%); Much (>70%).

¥ Duration when fruit remains marketable at 20°C. Values were obtained after removing the astringency by means of constant-

temperature, short-duration carbon dioxide gas treatment.
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4, BEBASSLUCHARFMEL TOFA

A BAEEOEEGETH L FHE HRO
bWERZEDLY TH Y, BEERE UUER) KRR
LR BETEROFEELERZIC o LEES
N5 (Yakushiji et al, 2016). —RE47-0) 3EEED
EEBFVPRETEL. BFRADAZIVPLBEHNENE
FEERBEHY, F,EEPDLVWETHE I &EhoBEERE
DT FEEIREEINDG., —HHZ I FEERTHS
ZEdb, A LOXRETESNIF EEIZEE
Iz A EESZZONE. IhbDZ Erb, A
B REEERICEHLZES, buEddvidHis
BREEEEDOREDOFR L b A BFEOMHAIC
S0 CTRMAE . F70 buE0BR/EEET
xpz b, bEOBREHITOFRICHFIATE
5.

m =B

L OB W, BTATBIEANEE - AREERFREH
FeikiE BRI ERT 7 Ny - 4 S igei s (B ENCEF
EREALYE - AREEBNE ST RNk E
BFFEERFe 7 K7 - 4 S RESCAE) 128\ T, 2005 Eic
i BRAROKEDLY L LTERSREAEER O =
120 = 8x) DO VWHETREDTNELEMTH D, TRE
rOmARAE RAABEELLCEERAEYERL
WI3EIWZ AF (FoLlw?) L&m&L, ARSI
20154 3 BIcHHEIc kT &, BEHESE 23900 5 &
LCRBERG I

2. BEORMMIERETHY, BHRILTIR PRE
L2010 B TAThorl. BEBERFRHT
T8l gbAEL, TEME OW1/4ATHol.
B Tthsb. CTSD KBV ABET FHE
BIU RARAE EBCASCHEEL, AEbLE
10 BEET PHE LABETH-72. AERET
RAEEIE FRE BIU hARL LEEEC
Fohd, BHORESEV. BRBICBTLHERD
PR L 163% CTh o 7.

3 BIREHDEH Y, BENY 28MOTLETF (E
FE:129) 2E5ETA.

4 ~NTEBIUSBERE L2V, RERER
WBEDEETHRE L. BHRE L UCREROE
TBEAT 23% T L7

5 Mg T, B ETH . KIRRIZEBET,
B, HEELEY. BN PHE LABHT
B0, BN S V., BIEOEEZS L, BREEE
Lzwv, BOBRBEBTHY, EokE Si3/hswn.
RHIBERED R, BEERIEEALRE LR
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HAHSF S A AL UK

Figl Fruit-bearing shoots (A) and fruit (B) of the Hasshu' cultivar of Japanese persimmon.
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