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New Citrus Cultivar ‘Seinannohikari’
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Summary

‘Seinannohikari’ is a new early-ripening citrus (Citrus spp.) cultivar released by the National Agriculture and
Food Research Organization, Institute of Fruit Tree Science (NIFTS). It originated from a cross between EnOw
No. 21 ['Encore’ (C. nobilis x C. deliciosa) X ‘Okitsu wase’ (C. unshiu)] and Youkou' [Kiyomi' (Citrus sp.) X
‘Nakano No.3' (C. reticulata)] that was performed in 1988 at the Kuchinotsu Branch Fruit Tree Research Station.
It was initially selected in 1995, when it was designated Kankitsu Kuchinotsu No.26, and starting in 1996, was
included in the 8th National Citrus Selection Trial, which was conducted at 28 experimental stations in Japan. It

was ultimately selected in July 2006, and released as ‘Seinannohikari’, which was authorized under the name
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Mikan Norin No.16 in March 2008, and subsequently registered as new variety with No.17969 under the Plant

Variety Protection and Seed Act of Japan on 19 March 2009.

The tree has weak to medium vigor with a shape of intermediate between upright and spreading. The fruit

weights about 180 g and has compressed shape. The rind is dark orange, about 2 mm thick, and easily peelable.

The fruit surface is intermediate between smooth and rough. The fruit ripens in early- to mid-December at

Minamishimabara, Nagasaki, Japan. The soluble solids content in juice is high (12 to 13%) and the acidity

decreases to less than 1.0% in the ripe fruit. The flesh is very soft and juicy with distinctive flavor.

[ -cryptoxanthin content in the flesh was high (2.76 mg/100g fresh weight [FW]). The fruit usually contains a

few seeds. Field results suggest that the cultivar should be grown in fertile soil because the tree is not vigorous.

Key Words: Citrus, mandarin, early-ripening, fruit breeding, new cultivar, f-cryptoxanthin
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DAETHEESINT VS ¥ F VO G HEEE mE
TBLE2BPENIIAT ST 2T I Ot
HETHOLNTED, BYD1/3pdiESD 5y,
b B FAAEIT DI HEAT 2 TR SN Tw 5
(EMOKEEE, 2012). H2 THEIT DEEIZEIT 5 g
BRI OHLTHolzF I Ny, NyH s, 43,
F—=TINF L VD014 IC B AR IZF N EN
2,010 ha, 1,775ha, 3,319ha B L U481ha TH Y, E—
7 k015,100 ha (19754F), 9,140 ha (19854%), 11,500
ha (19884%) 3 X 174,250 ha (19864F) L H~5 & Zh
ZFN13%, 19%, 29% B L C11%ICE TP L TE 7
(EMIKIES, 2013).

FOENI BT S0 ¥ % Y HOSMB L1937 12 B2k
BRI (Bl B REZeET 7 ~ % v fge i
EW) BTSN, ROy a3
B OENTFBEECA L v VHEOBN S E R I
oy v I VOBFR, 50T =TT V=T
VI VHEORE L REMER R 725 YO OBERE
Hus & L CRAEAMTH N7 (Nishiura, 1964). % Dk 5
HIEMCcHry v IT—VEK1IE HR (FEHS,
1983) ZSHEEN, DAEOH ¥ XV M HEMIZA E L
FREL7-.

R @S0 (B Rt 7 » % gk
FLZEH ) TS, (B BT 7 » % b
FEHLRHL) LD QIRBE RS BEE I L, 196040 5
TOEMRIZPT T a2y Ih Ty y V8 Ny
7,43, AL = F L VHREEBFERLE L THY
TEICHAD XV MEOBREZ B L L CRME D
fibNT&E7. 20k, HR ZEELEBARL LT
FIFL, SHEERPERLITL2AE, FAEFETLE V-

TeREOEMEL, EEERLHEELR EOAERRT SO
YR, REERLREEOMNE, REMh oy ER S
*HEHEAEE L CEMRL RMEFEIfTONITE L
(Okudai, 1982). ZD#ER, AHIK (BAA, 2001), &
R (B S, 2003) & o 7B GHEDSH R S N
WA A o Y ORI S H, TERO SV F
Ve ALY, ZoFFEHEAMELCEL F
72, WAL TR DNE S TR BAEE D S ke &
MO L BAD (FRS, 2009) 2SBR SN, 4
BERTLH I ENEEND.
—HTHENIIEAT 27 v EICOWTIE, HEE
DIEF DL EEE O L 005, 20124 D%
FrTHIAE 1344,600 ha & 304EHT D 19824F & N5 & 4 #]55
WCETHDP LTV, KRELTCo vy aIhro
MEFERZDOIREAEEHED TS, LML, vy
T3 OGEREME LT100 g mifE & RIS L,
WHE OB TIIHEEDS L0 12 L, REBOS S
R TIEORED 5\ IEER OB EREEEANOIY
MADFEIZ L o TREMBEICKERIEILDEPALR
T BRI 2 0 VR VR ORINE 2 IR A 7
DIZRBIET Cld 2N F TOENICHET 2 R ED »
FUOBERICHMY)MATETEY, "BE (HALS
1991), "BAE (BAS, 1991), ‘B HF (LHS
1995) ZEDOFEEBERL CTETWLY, K ERT S
IEE->TW R, Fhoe’ (FHHS, 2005) (X12H
FHIICEAT 24 L v VRROF ) RO AR OB B
EMDOI N 54 TORETH Y, HRDPEAZH,
PR & AR THEE DS LS D I W E W) REVH 5.
20004- RIS A D THEZ OREEROE T ) 2 5 5HER
B ORI IER R T L X122 ), BigessiE
BOENTWEL, ZORTHT a7 IhVIZEET
nNazhar/) A4 KO—METHbE-270 T FFH 0T
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VITBEEE R EPBE CEREN, Yy avIhy
DEWEL[-7) 7T MNFF 2 F o OlhiEiE s OB
WS NI E NS & L 12 (Sugiura et al., 2002a,
2002b), f-27 ) 7 NFHFUF L OMPEENENC &
EFRLL £ ) RETHIRIR, HRETRIRIR & OB E k)
WG &N TW5b (Sugiura et al., 2004, 2006, 2008, 2011).
Fio, AR VERECBITLIOT A FREHICHET
LAEMEN L RERORESN, -7V T MFY
FUEEAILDTZODERFEDHL NI ) 50H 5
(Ikoma et al., 2001, Kato et al., 2004, Rodrigo et al., 2004) .
Z 2T, REWHERT CIEREO S INMmME L2 BRI
n, BiEEECERER S S AL, B,
FEHRIE A D T 5. Nonaka et al. (2012) 134 » F
VRMEHEOBEEB & LTRSS NS M - R
DB-7VTIFXFHF T UEREHNR, WHEMEELTHS
ML/, ZOBBT TWEOUO2D ZB-20 7 b
FHUFUERBEETLHIENPLNE oM TH
5.

Dbz L 2EF 2, FNITEIL, SEETAENS
TWIA YA TOERE BYs L T & #kx o 72
R, RN B- 7)) TN XY T EEERET A
BiEHrxy TWHOON) ZHFMLZOT, Toft
i & AR O 2 W55 5.

I

RO BFRUCH 721, RIS E BB & OFF
PR E SR & $H 2 TH > 72 B AR A S BB 72 8% B o> & fir
MENCEEDER, BSERE SEEEICZROMN %
THW2 7 % BT RA O ERIKE, ALK
IO SIEHOETERT 5.

BREE

19884E 5 H, RGO ELE G FEurse
7Y EFVELZEILE) 12BWT, ENICHEEL, HE
FEDSTE C RSB WHE BT I H v 5 4 TOMBEOE
Wa HEE LT, MEESHTRAERK, HEAREE»DH
JEVED R REASRAR [EnOw No.21 | ("7 > a2 —) )" x “#l
HRA) #HEEHIC, hAETRETHY, EHEE,O
BAEWKO HBE (RS, 1999) #EHE L L TR
117 (Fig. 1). [FA4EICERMER, 1989427 T AEN
WL CEEZ1To 72, 199148 5 A2 RN %
HRARIC L CREBES TV, HE, SEOMEL X -7,
fEAEF 513 EnOw21 - 5% -No.10Tdh 5. 19954F (2 WA

EL, BEMEICOVTHELIT-> 2R Z0EHE
DRRD LT ERMARE UCEIR L 72

19964 4 H & 0 4 v F V5 8 MR MEIGHE - FFiEtsE
REICRFEG [H 3 yazEdes| & LTiEtl, K
T T-EEEA S B PHEIR £ T285 BRI 35\ T HLIEE S
WOME #4T> C &7z, ZORE, FRAH < THS H
CFIBE B, ARSI BB CTHEEE AT < ERAS I C
HHIENHLNIIRY, 20064 7 A 2B S 72k
I8AEFE SR RFdE IS - FRPEAR e S BRER RS & (Ffk
BB 12BWT, HifEEME LTHASbLVwEDAE
RSNz SN %2 T20074E 2 F oo et SR BRI 72
HERRICBWTHEERE §5 2 EaSmEsh, 2k
IKFEB A B8R H S B & O 122D B 43
BEA AT 72, 20084F 3 F 2 BRI SE T 47 B E N &
HERVEYHT AR Ay L B SR RO & Ah A EMKL6
5 OTHEOUNRY Lavk, BESIN F72, 20094
3 H19H A TR EIC S & B SNz BEF
FIEEE179695 Th 5.

LB, SELO TEEOOH,Y I (TEEEH)
THEBEEN, 73 VEMAE (O2)) %7253
FEIZ R o TERRL W E W) FEC Z3AD Ty e Sz,

AR R O AR T A RS DML S M R % 5
fiti L 725557 (20064F LD ZF5) (LT DL B0 TH 5.

AN R - TR EER AL v & — I
M EZERZERT GR TIERBMHEATIE Y v & — IR
ZEFFERT), MhE)IR R SERR A I TR I AR I 3B R
AR B SE R A & > & — R HL X F TR )15 25)
b VA BB T oy (B R U AR I S T
PUEENEL v 5 —), BHIE SR E R B =
FERTER AT R IR AR A R R =i 2e i
FRREses), Z“EEASERE L & — B
IR gE R (B S EIE R ERSEC R R g
%), HIERILE B AOKEERR A3 &~ & — Rt alBids (G
AL RS SR ), KB & & A &) R A H
Yy y— (Bl KU LEREE EEMOKEERS ST ZERT & & A

—{ Encore

EnOw No.21 }_ Willow-leaf |
mandarin

—{ Okitsu wase

Miyagawa
wase
—{ Kiyomi
= o]

Seinannohikari

Nakano No.3

Fig. 1. Pedigree of ‘Seinannohikari’.
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WFZEpt R g2 > & —), IR IR R R 7 0
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WEFERT), R RE SR Ay (Bl F@IER
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W ZERT R > & —) (29 29%), =EIRRFAH
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=) (HvFY MY ATHFYT AV AR)

F70, REBHEOFTHHLEB L OF LIk
EBYTHA.

WASET (19884 4 H ~19914F 3 H, 19944F 4 H ~
20034E 3 H), FHMEE (19964 4 H~20044E 3 A),
B R (19934105 ~20034F 2 H), iARHEE (19884
4 H~19964E 3 H), mEFIHE (20034F 4 H ~20074 3
H), FHakBr— (19914F 4 H ~20034E 3 H), 1L HW i
(19904F- 4 H ~19944F 3 H), =4E1 (19964 8 H ~
20014E 3 A), BHACHE (198844 H~19904E3 A),
B S (20034F 4 H~20064E 3 H), {=E7HH (19894
100 ~19924: 3 ), 43 8 (20034 8 H ~20074 3
H), I #% (20054210 H ~20074E 3 H), W %
(19884F 4 H ~19914F 3 H), T/ (20064 6 H ~
20074-3 H) THh 5.

HEOBIE

1. BRI TOREICEDS < FHiE
1) BiEd LVTESR

THEOONY ORI, BHRITE L
BEMEo R TH A (Table 1, Fig.2). dh oo’ |2
WARTHEIIEE L, BEOIRIRIETH D, BiIdE
X, KRS EBICHMT, BET L. HHMREIPMNTH .
EFDFEEITL (, BRIIFIHMLHRREWHAIZSH 5
B, BHEDSETIZON, HBmAIEL PR RhoTETE
D, BEPELEFEREL RS R EEZOND. E
hs L, EHORITHEE CESRIE 3o X
Db LR/ (Table 1), BEIEILRPEET, EMHOE
SHE L, REIFM. B Inoe’ CEEETR
RNEL, BRIEFR R L, [EFIEHBHTH 5.
TEARDBUTFINSABEECHEE L T b, fEho=3d
7\ (Table 1). BAFEEHC BT B2 FEORIIFRERTH 5.

Table 1. Tree and flower characteristics of ‘Seinannohikari’, ‘Harehime’ and ‘Ota ponkan’ in 2006 at NIFTS, Kuchinotsu, Japan.

Number Leaf blade size Flower Visibl Ovar
. . . umbe - . isible vary
Cultivar Tree vigor® Tree shape of thorns™ Length Width weight pollens” shape
(cm) (cm) (gFW)
. . Weak ~ . .
Seinannohikari . Medium Many 7.6 3.6 0.31 Little Oblate
Medium
Harehime Medium Medium Medium 8.8 3.6 0.40 None Broad ovate
Ota ponkan Strong Upright Medium 8.2 3.2 0.52 Medium Globose

* Classified into three classes: Weak (standard cultivar: ‘Meiwa kumquat), Medium (Kiyomi', ‘Hyuganatsu’) and Strong (Hassaku’).
¥ Classified into four classes: Upright (standard cultivar: ‘Ota ponkan’), Medium (‘Miyauchi Iyo’), Spreading (Kinokuni’) and

Weeping (Kiyomi').

* Classified into four classes: None (standard cultivar: ‘Miyauchi Iyo’), Few (Encore’), Medium (Meiwa kumquat’) and Many

(Hyuganatsu’).

¥ Classified into four classes: None (standard cultivar: ‘Kiyomi’), Little (Encore’), Medium (Miyauchi Iyo’) and Much (Hyuganatsu’).
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REMIHBEWRETH ), BEGREIPEETDH
5.

2) &=

BIFII190 g MET 1IN0 EEBEOKRE ST
HY, KEKR 7Y XhKEw (Table2). £
RS [+ #EE5) x100] 13150%8 T
HbH. FREILEELT, REBISFHET, FEREeR
M¢r (Fig.3). MALIZ/NE L, ZO5MIHREETH D
REOMIFIEIFTH L. REDFESIE22mm T lIh
O IZHARTHEH, FIRMEESTH L. FHEOZE
A%, gl Argrs T THL. BA
EEET, Li)0)EReboL, WEIZRKS
T THE TLERNIIEELZ . RO EERIEY
& (Brix) 1320064E12 H ORI T14.6% & IEH 125
<, FHTH12~13%ThH 5. BrE=I312H LALIEIC
1L0%BLTIZZ2 Y, 12HTHT61%E 1Ihde L[H
FEIEY, A= F Lo VETra—Va2ReLL
FEEAL, EREFTHH. HAWIE, FHRHTI2A
FHRITH L. EEEIE 2~ 3 RAEET, KHEY A
YRR SRV AESNS. BTIEEIRMET
HbH. RAICETNLEREEREER S THLB- 71T
N EA U F AR 3 AEFHET2.76 mg/100 gFW T

FiIfmfE IR TERICE L, a7 /4 FERI
R CHRT 22U EEAEEICE o2 K
FEIX12H DA R 235623 % (Fig. 4). O34 REEE
ERREMICD X DA%, 20124, 20134FEOFAAETIZ12H
FENIEERRESEE L. 72720, FEmMN &kt
N2 EZFOEERERILL, BEOLONS o7,

3) IREREREE

Z 9 PIFICH L TR IED B X 0% 71 0 & 1
(TF 7 KA, 7T T FLKMF) OB TE
Al PWE RIS L CEE, mREEHERS &
OB 8200 mm % ZEHE & L 72 S KA 0 BiAs CTREEE
FENHR SNz, T2, HrFY P ATHET LIRS
LBATLE Y T4 VT OREREIIFRNSLTH-
7.

2. BEHMICETHIAEBROBE

SRR AR E S BR & FEh L 7228 B o) 5 B AE
T =5 D& 5 1478k H D 20034F 2> 5 20054F D 3 4Efi] D7
A4 A % VT Table 412BHEFEMEIZ DT, Table 512
REFEIZOWTENZTIUR L7, BHRREER X OVRE
FE o —EIEBIFEMO - OFEME O Z R Lz, %
MU O FFEFEIL 3 FEROFIMEE2 SHFTOMEE L

EEDOENRKRECHETIE LD o720, BEFLEEIN5 7o Fo, BUET— 733 EMOEEREDNE L.
vy aw Iy CEERAE R TEWEICH D B, ReRIEEEERZe Yy ¥ — R EERIZEHT 12200445
(Table 3). F72, p-IuaF UL+ IFH% 0 F & B L U20054ED 2 FE Ol % 72,

Table 2. Fruit characteristics of ‘Seinannohikari’, ‘Harehime’ and ‘Ota ponkan’ in 2006 at NIFTS, Kuchinotsu, Japan.

Harvest date

Fruit weight Fruit shape Rind thickness

. . . . y .
Cultivar of exf/;lllltilfted Fruit shape (@FW) index (%) Ring color (mm) Fruit surface’ Peeling
Seinannohikari Dec. 25 Compressed 191 147 Dark orange 2.2 Medium Easy
Harehime Dec. 25 Oblate 196 131 Orange 3.6 Medium Easy
Ota ponkan Dec. 25 Oblate 152 130 Orange 2.0 Medium Easy

“ (Transverse diameter / lognitudinal diameter) X 100
¥ Classified into three classes: Smooth (standard cultivar: ‘Murcott’), Medium (Miyauchi Iyo’) and Rough (Yuzu, ‘Sweet Spring’).
* Classified into three classes: Easy (standard cultivars: ‘Ota ponkan’, ‘Kinokuni’), Medium (Miyauchi Iyo’) and Difficult (‘Seihou’).

Table 2. Continued.

Firmness Soluble solids

Cultivar of segment Flesh color Juiciness’ content Ac(l)dlty Number of seeds
w 9 (%)
membrane (%)
Seinannohikari Soft Dark orange High 14.6 0.61 2.3
Harehime Soft Orange High 10.5 0.59 0.3
Ota ponkan Soft Dark orange High 13.5 0.77 7.8

¥ Classified into three classes: Soft (standard cultivar: ‘Ota ponkan’), Medium (‘Miyauchi Iyo’) and Hard (Hayaka).
" Classified into three classes: Low (standard cultivar: ‘Hassaku’), Medium (Harumi’) and High (Kiyomi’, ‘Amakusa’).
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1) BEOFHE 76~83% DIEHH V), FFH1280% TRADE A IxE .
BEUL 55D 5\ 355 & L7 & diE & L7250 RRITRERT, WREIK»SFHOENH Y, b5 W»
WT T2 Tho 7z, BEL, RREO 1 G2k E, ERRHE T LGFTS 8 AT CTh o7z, Fitmid 2 A
R EFEM L 72 & S A UDETICTH o7z FR oML ABEEZHLVIERRE THo7. Lr)DIEORES
BEFHM L 722 A9 DT E RO L o7z, LITOFE EHEWH L WVIERRHE W E G L 725 A 4 2 Tdh
EiZ12fEECEwThoEBTOh~S%TH D, 0, W EEHI L 225 BE DS 5 2T, HIEME TIETE T
FEX L ~EORBMI100H - 72, v X 9, 0.15THh -7z, A ORI O AEREEY &= (Brix)
8 MHTTHREDFEDO LNI2D, D H LD 6 NI 100
DFEAETHY, FHEHREL 25 &) R % H - oo | —@—Seinannohikari 2012 _.--0
7z F 7o, MORBHTIXRAED 10T ERE, 62 w0 |~ Scimamotiar_2013 7
T CHRAETRDO SN h oz, £ DIROFEITRFE 70 | —8— Aoshima unshu 2012 ,/
D1HFERE, WTRORBRMT L RREZRO SR b _ /
860 =<{3==- Aoshima unshu_2013
no7z. 2
£ 50
‘E 40
2) REDOHM “
BEORE S IR L 1 133~215 g DIEANDH - . &\ﬂ/’
7273, 180~210 g DHTNE <, FI413180g Th o 72, 0
BIARBITT R TOBHFTIZ BV TI30L L TFIHIL140 & . memmm
REIER- 7. BEOE X322 mm ~3.2 mm DIEZ iz 122 122 12712 1222 11 111 121
Ho7zHS, 2mm BOHFIAITE A LT, FI1H2.6 mm Date
<EE o 7 B ) FRs E NN Fig. 4. Changes in the fruit puffing index of ‘Seinannohikari’
_’C‘(E;ﬁ o7c. B 2 ﬁfﬁf% EPA@@% ' b\j‘h&) and of ‘Aoshima unshu’ in 2012 and 2013 at
A TL S TH o7z, FHRIZR22F THEDED S Kuchinotsu, Nagasaki.
N, A~ L WITEE LB DL 92, W The fruit puffing index is defined as follows: [(34+2B+C) /

R ~ R - . 3N] x 100, Where A, B, and C represent the number of fruits
N N = > N P =73 LAl ) y
MINPTHo. FLEAY) ORESRDOLNT, RF with severe, moderate, and slight puffing, respectively, and N

DFEZ 1P zREFEOLNL o7 RAKEZ represents the total number of fruits (N= 10 per cultivar).

Table 3. Carotenoid contents” in fruit flesh of ‘Seinannohikari’, ‘Harehime’, ‘Yoshida ponkan’ and ‘Okitsu wase’.

Content (mg/100 gFW)

Cultivar - o . B- B- . . Total
Phytoene carotene Lycopene carotene Lutein carotene cryptoxanthin Zeaxanthin Violaxanthin carotenoids

Seinannohikari 0.37 0.46 0.01 0.01 0.10 0.20 2.76 0.13 1.27 5.31
0.0ma” (0.2Da (0.01) 0.01) (0.03) (0.13)a (0.86)a 0.03)a 0.24)a 1.31a

Harehime 0.20 0.10 nd.” nd nd 0.04 0.71 0.03 0.15 1.24
(0.10)ab  (0.04)b h o = (0.02)b 0.26)c 0.01)c (0.00)c 0.29)c

Yoshida ponkan 0.17 0.26 0.01 nd 0.01 0.07 0.91 0.06 0.56 2.05
P 0.09b (0.06)ab  (0.01) o 0.01) (0.05)b 0.11)bc 0.01)b 0.11)b (0.15)be

0.07 0.15 0.01 0.01 0.04 0.07 1.53 0.07 0.32 2.26

Okitsuwase o3y (0.03)b  (0.01) 0.01)  (0.02) (0.0Hb  (0.10)ab 0.01)b 0.12)b 0.13)b

Significance”
Among * % * * * %k % s * k * %k * %k
cultivars

Among years * NS e NS * NS NS

* Carotenoids were extracted from the fruit flesh and analyzed according to the method of Kato et al. (2004). Five fruits were
sampled from one tree of each cultivar in December 2007, 2008, and 2009. Data from the each cultivar from the 3 years were
averaged, and the value in parentheses represents the standard deviation.

¥ Means were tested for significant differences using Tukey’s HSD test at p < 0.05. Carotenoid contents were analyzed as log-
transformed values. Lycopene, a-carotene, and lutein were eliminated from the statistical analysis.

* NS, *, ** and *** represent nonsignificant, significant at p < 0.05, p < 0.01, and p < 0.001 (two-way analysis of variance).

¥ not detected
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Table 4. Tree characteristics” of ‘Seinannohikari’ during the National Citrus Selection Trial (2003 to 2005).

. . . Density Thorn Occurrence Occurrence of
Location Tree vigor Tree shape s e . u . u
of twigs Number’  Length  ofcitrus canker citrus scab
igg:\%:‘?)l Medium Medium Mle)ilrlllsng - Many Long — —
Shizuoka . Medium ~ Medium ~  Short ~ .
(Gamo, Higashi-izu) Weak Medium Dense Many Medium Slight None
(szr&lliilglori) Weak Medium Dense Many Long I\é(l)lzi tN None
(Mini\r/rllliinuro) Weak g/i)erg;l:i?:l; Dense Many Medium Moderate None
Osaka Weak ~ Spreadin Dense Medjum ~  Short ~ None None
(Habikino) Medium P g Many Medium
Wakayama Weak ~ . Medium ~ None ~
(Arida) Medium Medium Dense Many Long Moderate None
Y(%H;i%rl;z})n Medium Medium Dense Medium  Medium None None
Kagawa Weak Medi Medi Medi Sh None ~ N
(Sakaide) ea edium edium edium ort Slight one
(Migg;:ma) Medium Medium Dense Many Long None None
Ehime . . Medium ~ _ _
(Uwajima) Medium Medium Dense Many Long
(Sggg Medium Medium Dense Few Short None None
Nagasaki . . . . Non ~
(Minamishimabara) Medium Medium Medium Many Medium Slight None
y 1 ~
?Xﬁ:ﬁ Osta(; Medium Medium Dense Many Me&ﬁ? Slight None
(Mgzigﬁ) 1\\/7[% 51111{1;11 — Dense Many Long Slight None

Data are the range of values in the 3 years.

¥ Data at Kumamoto were from only 2 years (2004 and 2005).

See Table 1 for trait evaluation

(‘Hayasaki’, ‘Lisbon’ lemon)

(Hyuganatsu’)

" Classified into four classes: None, Slight, Moderate, and Severe.

1311.9~14.7% DIEH B - 7275, 1 iz E, 12% L
ETHY, FII127% TH o7z 7 T UEEEEIZ0.67
~0.97% DEDH Y, FHT5L081% Th o7z, KK
OFME, HEEFEL, Ty aA—VERAL—FF LY
DERAL, BUHLT LTINS ro7. el TR
LO~6.0K. DIEADH 1), FINI3THCTH > 72, R OH
RGN 108 P~ 11 R DIEAH - 7225, 105 F
WO L o7z, ezl Fo~12H
HRIDIED S > 7275, AR E~THE T 2505 %
Mol RENL 2 AFT AR E12H LA~ & Bl L
7z.

Classified into three classes: Dense(standard cultivars: ‘Miyauchi Iyo’, ‘Setoka’), Medium ('Natsudaidai’, ‘Hyuganatsu’) and Sparse

Classified into four classes: None (standard cultivar: ‘Miyauchi Iyo’), Few (Encore’), Medium (Meiwa kumquat’) and Many

3. HMREHBRER

20024F- %> 5 20054F O 4 4 [H] O e 3BRAG H % Table 6
(R L72. 4 EROBERBRIC X 2 25 MIROFEEIER
DONY, MERHEO RN WL TW L0
ERET DL, ) RIS AP 2y
P UETHELEEZONS.

BRI L 2 v &) IO SEERREE 1T AR TS, HHEZ
BWTAB ~ DE ERHfi &, e HAFFLmA
ICHARTRRFHL, WAL =TV 1T Tl o 72,
B RETIED ~E LaFli s, 31T "HAEFERN
LAREORMET HWARA—T NV LDibo7
NEDZERG, v &) IHIHT 2B RET
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Table 5. Fruit characteristics” of ‘Seinannohikari’ during the National Citrus Selection Trial (2003 to 2005).

Month of Fruit Fruit Rind . Percentage of
. . . shape . W Fruit : Pulp .. ¢
Location fruit weight - thickness Peeling v flesh weight « Juiciness
. index uffin, firmness
evaluation  (gFW) (%) (mm) (%)
(0]

Kanagawa None ~ . .

(Odawara) Jan. 133 (20) 142 (2) 2.5(0.4) Easy Slight 82.8 (56.0) Medium High

Shizuoka Easy ~ None ~ . Medium ~
(Gamo, Higashi-izu) Dec. 135 (20) 142 (2) 2.6 (0.6) Medium Slight 81.9 (3.6) Medium High

Aichi None ~ Tender ~ Medium ~

(Gamagori) Dec. 187 (36) 138 (9) 2.7 (0.6) Easy Slight 80.3 (1.2) Medium High
Mie Easy ~ . . .
(Minamimuro) Dec. 187 (22) 140 (1) 3.0 (0.3) Medium Slight 76.9 (5.6) Medium High
Osaka None ~ .
(Habikino) Dec. 199 (28) 136 (5) 2.6 (0.1) Easy Moderate 79.9 (0.6) Tender High
Wakayama None ~ Tender ~ .
(Arida) Dec. 157 (33) 134 (4) 3.2 (0.6) Easy Slight 76.3 (0.6) Medium High
Y: hi . .
;gﬁ&l Dec. 160 (12) 143(6) 28(0.8)  Easy Slight ~ 815(0.8)  Tender  High
Kagawa . .
(Sakaide) Dec. 215 (31) 145 (5) 2.4 (0.2) Easy Moderate  78.8 (2.2) Medium High
Ehi .
(Mmgim Dec.  180(35) 142(5 25(0.6)  Easy None 80.6(1.7)  Tender  High
Ehime Slight ~ Tender ~ .
(Uwajima) Jan. 215 (28) 142 (5) 2.8 (0.3) Easy Moderate 78.9 (2.6) Medium Medium
%$ Dec. 197 (14) 134(5) 28(05  Easy Slight 80322  Medium Medium
Nagasaki None ~ Medium ~
(Minamishimabara) Dec. 174 (24) 136 (4) 2.2 (0.4) Easy Slight 82.2 (0.7) Tender High
Kumamoto’ None ~ .
(Amakusa) Dec. 190 (15) 143 (8) 2.5 (0.4) Easy Slight 80.9 (1.8) Tender High
Miyazaki . Medium ~
(Miyazaki) Dec. 188 (30) 136 2.2 (0.3) Easy None 79.5 (3.1) Medium High
Average — 180 (33) 140 (5) 2.6 (0.5) — — 80.0 (2.9) — —

Data were the average for 3 years, except for Peeling, Fruit puffing, Pulp firmness, Juiciness and Thickness of segment membrane;
the latter five characteristics represent the range during the 3 years. Values in parentheses are the standard deviation at each
location.

Data from Kumamoto are the average for 2 years (2004 and 2005).

(Transverse diameter / longitudinal diameter) x 100

Classified into three classes: Easy (standard cultivars: ‘Ota ponkan’, ‘Kinokuni’), Medium (Miyauchi Iyo’) and Difficult (‘Seihou’)
Classified into four classes: None, Slight, Moderate, and Severe.

Classified into three classes: Tender (standard cultivars: ‘Kiyomi’, ‘Amakusa’), Medium (Miyauchi Iyo’) and Hard (Hassaku’).
Classified into three classes: Low (standard cultivar: ‘Hassaku’), Medium (Harumi’) and High (Kiyomi’, ‘Amakusa’).
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FYFH—=1) =774 )VA (CTLV) DEGLIIFED H 1L L, 4B ) B0 0 7 P CHENTE VS 5 »id
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Table 5. Continued”.
Tth(l)ifIl eSS Soluble Number Beginning of
Locati solids Acidity v . Full rind Ripening
cation segment o of Full bloom rind . .o
s content (%) . 4 coloration time
membrane o seeds coloration
(%)
(mm)
%é‘;‘i;ﬁg Medium 122 (04) 095(0.29) 60(1.8) MidMay MidNov. MidDec. Late Dec.
Shizuoka Thin ~ . .
(Gamo, Higashiizy)  Medium 13.8 (0.1) 0.95 (0.06) 1.3 (0.9) Mid May Late Oct. Late Now. Mid Dec.
Aichi Thin~  yae05 076009 1604  MidMay MidOct. LateNov. Early Dec
(Gamagori) Medium A : : T y ) ' y '
(Min;\r/flli?nuro) Medium 12.1 (1.1) 0.76 (0.04) 1.0 (1.3) Late April Late Oct. Early Dec.  Late Now.
(éﬁﬁ;) 0.16 123 (02) 081(0.08 5009  EarlyMay MidOct. LateNov.  Mid Dec.
W&gﬁm — 126 (1.0) 094 (007 3925  EarlyMay MidOct.  MidNov.  Mid Dec
%&ﬁﬁ‘ Medium 123 (0.8) 0.68 (0.10) 49 (3.6)  MidMay LateOct.  MidNov.  Mid Dec.
éﬁﬁ% 0.16 13.0 (0.8) 070 0.06) 1725  MidMay EarlyNov. EarlyDec. Mid Dec
Ehime Thin~ 49409 077004 3449  MidMay lLateOct. EarlyDec. Mid Dec
(Matsuyama) Medium A ) ) AT ) ’ ’
aggio Medium  14.7 (1.8) 0.84 (042) 52 (24) EarlyMay EarlyNov. LateNov.  Mid Dec
(Sggs Medium 12.0 (0.2)  0.73 (0.08) 5.9 (0.8) Early May Mid Oct. Early Nov.  Early Dec.
(Ming;ligsisi;k;bara) 0.13 133 (05 097 (0.100 15(0.7)  EarlyMay LateOct.  MidNov. Early Dec.
y

?Xﬁ;ﬁ"sﬁ; Thin 119 (02) 0.80(0.03) 52(1.7 EarlyMay MidOct. EarlyNov. Mid Dec.
(mg’zzﬁ) 0.16 123 (03) 067 (0.09) 5248  EarlyMay LateOct. EarlyDec. Early Dec.
Average 0.15 12.7 1.0)  0.81 (0.16) 3.7 2.8 Early May  Late Oct. Late Nov. Mid Dec.

The thickness of the segment membrane was evaluated by the two way, i.e. (i) it was measured using a microcaliper or (ii) was

classified into three classes by masticating the segment membrane: Thin(standard cultivars: ‘Setoka’, ‘Harumi’), Medium
(‘Aoshima unshu’) and Thick (Hassaku', ‘Natsudaidai’).

9 Time when 10% of the rind surface began coloring.

Time when the rind of fruits on the tree was fully colored.

Time when more than 80% of the flower buds on the tree were open.

fiAHIENET L. —RIHEDIHNT > F Y ol
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ICRHETH2LENDLEEZERONL. S5, HERKG
RIIIBEOMESy - L Z XD 720, MRE+IICFEN
LT, @R EHECRET ALENDHDLEERS

Time when the fruit eating quality was highest for fruit on the tree.
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Table 6. Resistance of ‘Seinannohikari’ to citrus scab (Elsinoe fawcettii), citrus canker (Xanthomonas axonopodis pv. citri) and citrus

tristeza virus.

Disease severity index or disease severity

Disease Cultivar

2002 2003 2004 2005
‘Seinanno ,
_ hikari 0 0 0 0
Citrus | .
scab  Dobashi
beni- 49 18.6 1.5 2.1
unshu’
Spring Summer Twigs Fruit Spring Summer Twigs Fruit Spring Summer Twigs Fruit Spring Summer Twigs Fruit
leaves leaves leaves leaves leaves leaves leaves leaves
Seinanno ppy ¢ pp — ¢ B — e AB D DE D B DE E
. hikari
Citrus | .
canker Dobashi
beni- DE D E E E C E CD BC D E D CD DE E
unshu’
Suzuki o pe pg DE ¢ A DE BC AB C D C A C CD
navel
Citrus ‘Seinanno
tristeza .. . 46.0* 84.0 48.0 76.0
. hikari
virus

The data refer to the evalation of disease resistance carried out at the Shizuoka Prefecture Citrus Experimantal Station (citrus scab), Mie
Prefecture Science and Technology Promotion Center Agricultural Research Division (citrus canker), and Ehime Fruit Tree Experimental

Station (citrus tristeza virus).
* Disease severity index:

[(6A+3B+C) /5N] x 100

Where A, B, and C represent the number of samples in categories A = severe, B=moderate, and C= slight, respectively, and N represents

the number of samples investigated.

¥ Degree of occurrence of citrus canker: A=most severe, B = severe, C = moderate, D = slight, E =none.

* Rate of occurrence of stem pitting:
[BA+3B+C) /5N] x 100

Where A, B, and C represent the number of samples in categories A = severe, B=moderate, and C= slight, respectively, and N represents

the number of samples investigated.
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Fig. 2. Abearing tree of ‘Seinannohikari'.

Fig. 3. The fruit of ‘Seinannohikari’.



