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t =7 AFY (Citrus tamurana hort. ex Tanaka) ZEEFH GO R LMD L HEA L
(BEKB, 2001), BHNSRGCTHEENDDOANKBENI XY THD (B 1K).
Fio, BN 4~5 AT D Z LoD, MOENED 3 23D 72 WIREHNZ 23 7]
REZRMEARE & U CHRIE LARITH D, AT SCEAER (1820 4EEH) (2R IR R CRFESE
Al LTRA S, BH 13 1920 IS A S & Wb TS (1L B, 1991).
2017 AEREARCOFRMIRNIZIIT D & 2 U )Y OFBFEAEIL 46.8 ha T (BMOKES
AEPE R SZEWRR, 2020), ZOZ L AP EHURTHEE SN TEBY, bl >idy
BHUE D T X VG ORBS A ) B Lo TS, —H T, AHEIZAFE AN
AL, MOBBRERMEIZZ LWz (2, 1951), fRICIIMEZHBLETH Y,
PO HIRIZ 51T 2 18 O FF HIARE: CIIRAER BIZ X 5 R Z D& Z2H > T g,

LD DB ORE DR 22 T0T <, ABEREPLZE LRV & 5 FE EoR#
RSB 5. ZEL TRHEIE DO N LB O ZAT 9 MWENH 5 13,
SRy LI IR FEITIEL 20~30 HOFEF A EEND Z &6 (RAD, 2001), A
WL DBEDOHEH =— XICAB LW, T E CICEEROLEAELZ B K
& LTz IRRFEN e ST E Tz, WMEERER CH Lo~V Y v &2FIT L2 L
(C X DHARROFEL (BH, 1984 ; TED, 1977 ; HED, 1986), X #raM
LR OFMIZLY (S, 2016), ‘Eav )Y’ OEERAENAETH
HIENINETICHESINL TS, Zoftlich, 436 (2014) 2LV, ZHHAN
R FEABIFE &, &EA (2008) 1%, BHEMWIC Ry P CRISKREHE L, WAL
WaE NTZHT 52 & TOBENMEOND Z E2MREL TS, UL, HAERS
OO DTX LY v OERERAMIEAENEMTH D Z &, KX FRRFEHIC X

D SNIAER BRI D I5 0370370 % Z &, B2 A ELC X % AZBE TS O R e e fE 1
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MEEND T L Vo EEENER SN TEY, UL R EOHEXRR Y D
WA, DRSS X A B L2 Em 2RI T2 2 &7, KA ORE
HICHERZ R 215 5720121, B b0 CHER A AFEFREZR, M2 3 28R
DR & ARFEBG~DEANERE THDLEEXLND.

IHNETIZT, ‘bav Py [ZBWTEZED Y BRI, Rk I - F6
%<, BEBRANTIE AL Yam, CABAM (AF, 1988), FEAM GHE,
2008) 7%, mFRANTTIE CEA/NET (A, 1987), ‘EEANET (APRB, 1992), ‘T
PU/NES (FEFN, 1995) 2327 b5, ALy PHm 1, BEEBRAPBEAT b
27 ATHARTHEERACRE S (AL, 1991), ‘ARAm 1%, 200 %
ST HIET ‘bau Ty ORSEFNPLRIRDLIENLZMBE LTHE
THH (MED, 1992), FHEAM X, BFRMEEEZAET L2 enBEsnLTn5D
GRAR, 2006). F7z, “TEENE ITHRIETICBIT 2SR ‘tav )Y &
V1A (B 5, 2001). L - DEHEORZEDY & LTT TEANET & E
FU/NE BEFHNLM, EANE IFEEZH L THELFEFOIZE AN LN
6T 252 ERMESNTND HDO (Honsho 5, 2009), LWARIXHIZES AT
LEIITER HER T T 67, AR ITRFENK 100g ThE< (HHB,
1991), HEZRAZLERNCAEFETRRTH D &V ) WM ITA R,

‘b aUATY OEAEDY T, FREEERNTEET O 4 EF T2 BT 2006 F
IR SN, 2015 FlIomfEgE s “Hil=a—Y~—" 1%, TOHBUEL ‘B2
HFY LIFEALEERBDLNR2NEOD, ‘b ay BTV ([CH_RTHEENDA
< (i, 2015), MERANRZGOLNLIATHELZZLND (F2K). FHil==
—~—" ORI & R A FEHNORISIC LY, ffifEtEEZ R D2 HEH =—
I 2 D IR OREAFENFIRE L 7eduX, & o v H Y EMOPREER RICER 5

AIREMENN B 5.



I T, KWETIE, “Hillma—t~—" BT 2EERMEONDERNEZITILD
& LTt iR e O & MR R E RN OMESL 2 BN & L TRBRZ T o 72, £
B2 EIZRWT, EERNERT DHERICOWTHIT 2720, ki KON FRE
[ZOWT ‘bavufFY’ LUz, 3 mETIRERROAERIZ OV THL N
THZLEEAME LT, FEMICRy BT 52 L TMEZH Z Mk L7z T
(ZB T D EERIR OB REERFE, REMEICOVWTHREI L2, H4ETIIERX
BRI TR DR OFARLME & REME &L OMBIZ OV TIHI~ND & &
(2, WKL DERZELEEDTZD OB Z B L LT, ShRIIZ o RFEDOR
TEERIZ A DAL D RETEAR 2RI L7 BRI K D, B - DRERAEFED RIS S
WTHREI Lz, ed, AFRICBWT, Ea v Y oF@isimfEe L ORTHE

Wi, e ‘eaulFYy’ LEETLIZ L.
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28 FAUzZa—¥Yv7— OZIMEIUVEEREHE

= a =t O RFE LOME SR Q00 E R CIERER R T2
FHERFIZONWT ‘bavdFY’ BLY ‘bavdFy’ OEDLD REE

T52LT, Hlima—¥~—" IR LEERNEON D ERZMEEL T,

-1 ‘Buza—4v— OEPRMES JUZHENE
2-1-1 MEBLUAHE

2016 AR, R R RAREA IR TE T O R 3T Te o & — (] B SEAT SR T
) WoBEHIRE S “Hil=a—P~—" (2007 4FICZ B0 SRR A BE L
ISEEED b2y Ty’ [ZEES), ‘Ea2uAF7Y7 (2016 R R 24 F£4) BIOD
B 72572720 (Citrus natsudaidai Hayata, cv. Kawano-natsudaidai) (2016 4B 5
48 L) & 3Rt A LT,

BB FetEDFIA L, 2016 45 16 HIZAT>7-. BASEERTD 10 B2 ERE L, #HD
LTS, HFon-thzHnie. 7 M= UERICE D REL, 18
VRVRE 500 0L, 3 A8, FF 1500 KA FHA L7z, Y S i B ARk & L.
TE DI FRIT, RO & RBEO T ETEREL - R L =Eh 2 AV, ikt
s (NH S, 2012) ToOR:E 6 Refiltk OIRIEA 1 7 %V FE 1 B 100 Kz, 3 K15,

7t 300 kAR L 7=,

>

SRHREOFTIAIE, 2016 424 A 29 H~5 A 4 HIZHENE L7z, BRAEEATOIEE 2 BRI
L7ot%, L7723 W VAR Y 7D TALZHm L, MEZHEIT . 727201, I
Bl 02\ 2V OEHZEZHRILR T oo, B OREGS L OGRELE, Bt
DOFAE L RO FIETITo 72 N L 8~9 HIZIZAIE A BRI L, A% /) —/L

Mz 73 OEIETRS LERENICREL T, -710°CTHRFELZ (DTF-35, HAZ D
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—— (KK)). TEAENOTERE L 8N KER{LT b U ¥ A THIL S, AKTEHZIZ01%T
=V TR T L, L5 LIEIC K 0 AOEEE#SE (FLUOPHOT, (Bk) =
oY) ERAWTHEZE L. (IEREET, 6 R, T, FEicoT CEHI L. it

BT 1A &E 5SHEE L, Zna SKEE L=,

2-1-2 8
L7 “Hil=a—%~—" OIEHTMEL 97.8%, HHFHRIT552%, ‘2w
7 OIEHFRMEIL 98.7%, FEHFIRIL 53.5%, B2 D722 OFEKFRMEIE 98.2%,
FHRIT41.4% T, B VRERICHERETRD Do,
‘FHlh=z—t~—" BLWY ‘bav TV IZ20TC, BEZHB L WELLR,
2T NEFZRDTENEY L ORZEUZEB T DI EMEZRE LR, hil==
—¥~—", ‘bavHFY’ LT, BEXMICL o THE L E CEREITELE
HOD, FEER L OFEICEE LB E IR0 e otz (1K), ‘Hill=a—
Pv—" L b2y FY OEFRETE, ‘Hlh=a—t~v—" ZEFEICLES
‘bavHFY BRETBIC LISAIC S ORI BENCE LB E B3 % <
HFEIZET A2 OO T NCHO LD, HEH R E CELLEEMEILIEL L 2
FRUC LGB bR b Lo Tz,
INEF 22 DT2NTEWY ZAEmBUCHW=5E, Hill=a—t~—", ‘tav >’
(CHEI TN E THEMENZL, TOEMERIC 2 Y FEH TORBRAITR
Motz BRSO NEW ZfrEE LeGs, ‘dili=a—Y~—", ‘tav#
;7 LI T E CEME N E L. BB ESICELZERERT Hil==
—H~ =" [ZHART ‘ba2U 7Y JEMTENo7n, FEMBLOTHETELE

BB ZIT 2o Tz,



2-2 ELZZHUELS ‘HUZ21—H7— OFRECRIFTEE

2-2-1 MMBLUHE

2015~2016 41 ] B AR JE T (F TR T 98 & o & — N O BRI AAR S 7z
= —t~—" 38 (2015 FREA 9 44) AL, (R o JE I I Mkt
L0 DB H Y BPNEERE R SN TV DM T CHEM Lz, 2015455 H 13~14
HICBHIEERTOIEE OIS L HET VW AERRE L. WEX & U CRBEX, AZEZHIX,
MFEZIX D 3 KA, BRERIIBRELEE D A2 FhE L CONMEZ#NT 2. BFEZHX
IBTEERTO Hl= 2 —P~—" 10 fEEEZRBL, HOHIL T MiHETLZ L
TRR# S, fBoniithae N TZh L, NMEEHT. £/, hFEZHXICE, B
FEWIX L RO TTIET JNBERSENWEW O AR LZH Lz, AEE 1 X
1 #3046, 3 B, 90 4EICHWT, AEMZIRATITo72. 201547 7 15 Hirb
201644 A 19 AE T2 MM I L ICEREAZMA L. 2016454 A 19 AICEFERL TV
T ABRX D R X TERILL, TCICEEE LI AT N TR7F L7z, BRI 729
TORFEIZOWT, 2016 45 A 10~13 AICFE 745k, RFEE, HR, FEHEK R
JE, BRABA, BEE, 7oUmERE, TENVEEZRELL. BEL, EFICEEL
TWAERMT L, BRI TN KRS NHENARTERHE T, 5mm LI TFORZ
HIRERIZ Xy L, BB LR Eefl B A~z T R0 ERD Y0
AL (MK PER SUBRBRS B S, 1987) 163, 3 B0 & (0), & (1),

B2 BLOE 3) IZHTTHIEL, TOVHEE L.

2-2-2 $EER
‘W= —t~—" OREX, BFEZHXBIOY RS20 OfEh %
AW EZHXICBITDERREZE IR Lz, AFERENIIEKR T LEZT7 H 15

HERRIZR T DBREEX, BFEZHXE LOMMEZHIXOERRIL, THLh 25.6%,
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278% B LN67.8% ThoT-. HELZHMLIZTHISANLET LIZ4H19HET
D 28 L TR & B S5 IXOE RRBICHERETRO b o T,

4 H 19 HRFR CTHLBRKICE R L TV e T X TOREOT A& TR A5 2
RIOR LT, BREX T, TN TRESHE T, REQE 7L bICEERVE-EET
bofe. MFEZHXOELE L, tho 2 WK THREICE -1

PR Z L DRBEMEEF I RITR LTz, TRXTOFEBEHBIZENT, BREXE A

FZMEOMICHERZTRBO LN o7z, BIERB X OBEFZHXORFZIMFE
THRICHARThS L, BRERELS, BEXREI o, 7o UBERIE, SEONT
FEBENRALNIZ OO, ZEMBETIIAERETRO bRl R,

TR EICHEEITRD bR oT.

2-3 TEMEMEUTICBTZE19HFY 4 25 - ZHROBERR
2-3-1 MHEBLUVAEE
AL 2018~2019 EIZ, FRA B RAEIATIEFT O RN T | > Z — N D[F — D
Ik s e “Hill=a—t~—" Q018 KR 1244E), ‘bavdFY’ o
BKEDY BFETHD TN (R 13444), “SF/0E" (A 1344), B8RO ‘&
20 AT (A 13 44) OFt4 VA% 3 BHGIL TiTo 72, ks, “dHil=
a—Hw—" 3RHERER 2 O L [F - TH DH. 2018 45 H 1~4 HIZHEERTOF
LD T B LOMET W EERE U TNMIZENT, ManfEo 08 20 L7z, QBEE
XIS 720 40468 L7, 201846 H 4 HIZ/MRERREL, DRE2EMIEICT7 A
3l HET, ZTRLBEZ 120 ZLI122019F4 A 1 HETERELRA L. 2019 F
4 H18 RIZT _RTORFEZERIL, Rk 2 LFEEEOHIE TR T, NEaflfi X
ONRZRIRERIZIX Sy LT, TRENOEE R~ 7o, ARRERO MM O I 1

INODOZHMERY 550 X VBPEERR S TR Y, BELZEE, R
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MCEDZHTHBRNZERT D LEEALND. A—-BOTTHERNEL D
WZONTEEROEREMETTHEMERH L Z ERRESNTNDHZ b (F
55, 1979), AROERELZES L TRUEIEDE R L2 S0 5720, BB T O
2018 £ 4 117 H~6 A 4 BT X CoFEMOMIER L ORHEEZ HE 2 mm, &L
KN%DFXy b (b xy b (N7000), AAYA K7 (BK) T18Fo8
W, MR TxRy MEEERNCT B2 X7 U FEERKEHR (B2 20.0%, ARAEEER
3000 5, AAHEE (FR)) ZKHEBICRRBATT 5 2 & THRER~OFER RIZ X

L5 ek LTz,

2-3-2 #ER

BIAEERTOEZ BRI L, INEZHNT D 2 & TR 2w L 725k Tickid 5 il
—a—%~v—", WNNE, ‘EHFNE BIW ‘bavHSY OFREEE 4K
R LTz, AEEZBEG L2 6 H 4 HREROERRIITXITOHN - F YT 60%LL LT
HY, W REEOBFERRICETRD DN o7z, LLens, 6~7 Al ‘A
NI, “|F/NE, BELY ‘bavdFYy’ OFRERRE KT LEOICHL,
‘il=a—t~—" OFEFEIT 0%FRETHRE Lz, FEERNZTETLIETA
31 HRER D “Hill=a—Y~—", “WHN/NE’, “H|F/NhE BLO ‘bauhr’
DAERFITENTN 60.8%, 2.5%, 125%FBLV83% T, ‘Hill=a—H¥~—" O
REPFREIZE -1, FERIZ, EHICBITD ‘au T FY ON#EATHDL 4 A
1 BRESIZEBWT S, “Hill=a—t~—" OFREET483%T, o3 h o F VI
A TEo T

4 A1 AR TERL TCWETRTOREICHONT, ZEMEFH, FEafri,
RZFEMRBREEZRE LI 2 A, LT RTOD I YHOTRTORET, 5%

BB IOARESFEFIIEEN TR o7, 1 RY72 0 ORZRREREIT il
10



—a—Y<—" T465 1, ‘THHN/NE’ T43.0f8, “=F/NE T35, ‘t=2vH

T TARAMETH Y, iy o VHEMICKIT HEITALNRD T,

2-4 =

XN D MO EKIT L, OHEESREICRER DY BRZH B ITbT
HARBRT D260 (HEEARTR), OMEERRE ORFEICLVZRR TERVIEFORE
CRERH DB O (HEEATR), OBFAMEMEIC L > THFEZ/BBGT b, HoH
ZRERT D0 D, @=fHADIZDFEF RIS D& 5 (1RFA, 2002). Z0
75 ‘Hllma—Y=—" 1 ‘La2UHFY OHEDLY THLHN, TIETITHE
DY TEEENERINT VI HEITALNT, ELARMIETIE, RSN
W B R WIME SR T2 T2 D GB2R), (5K TH D AlEEME
FERAN L, 22 TS BE T A M & LT, HMEMERRRME, MEMERERME, B FEA
e, HEAREMED 4 SDICHoNWTELET 5,

= (1951) 1, ‘Bav ATy R ET AR ERER KT I83% THDH L
WELTWD. £, NED (2012) 1, BIEEREEICBITS ‘tavbdFy’ o
BB FRE 73.6% L HME LTV D, AFZETIE, “Hill=a—H~—" BV ‘b=
UATY OfERmFEFRIT, =dm (1951) LAHES (2012) OWEITHTEWN SO
D, ETNFNS552%, 53.5%&, WiH I YETIZERCEAGESZ. £/, Hil=
2—H~—" OFEHRE RO NWIEWY OFICZH L-E 25, BT E T
WEOMENBD LIV, ZOMEMERIL ‘e 7Y EmE IR O ENY
D= LTcGmG LRS- (F1R). ZhoZenb, ‘Hl=a—%~v—’
DIEBITEF ICHEE L TR Y, EEMOERIIMEEARTMEOEBR TIERVnEE X bh
5.

EES (2001) 1%, JKEELE’ OEKmAE ‘b avATYT OITZH LiIzEE OfE
11



MERAERELTEBY, k7 BRICITIEMESHBIEMICEL, 20T 214 K/
fETHoT=Z L ZHWEL TS, RBFETIE, B2 0niEwy ofbmsd b=
a—Y=—=" BIW ‘tav Y OHLIZH L, %8 8~9 HERITHIEEMIZEL
TR ER AR L 25, ZORITENEN 19.0 K46, 192 K46 LIFEFRET
bole (FH1FR). o, AViEHoRITR2R 52, ZofRIEIE S (2001) @
WELIZFE—H L. 6, JNEFLROEWEWY oftkhr “hHill=a—%~—" ®

BICZH L TR ONRECE, 4 FEREOESMIAEENE F2X). Hil=
a—H~v—" OWKIIMSLFEOEH CIEFICZHE L, BB FRNERINTZI &b,
HEREME D BRI THEVEARFRME DG TII RN EE X b,

‘bav AT BHFEAENERT D2 Lo ETHESh TS (=
#i, 1951 ; Yamamoto ©, 2006). Yamamoto & (2006) 1%, HZZMIZ X HHEFAND
EREHRRIZONWTA XY H6S BTHN, ‘L avH Ty 25T 31 MENHEAR
MEMETHL LM BN LTWD. ABIETIE, BEZH LD 5 BAMER
%D 7 H 15 HRERT27.8% M ERLI-Z b (H3X), ‘Hill=a—H%~—" 2NH
FRMAMEEZ S LN B2 ohiz. Lo, ‘FHll=a—V~—" OHFEZHIC
LOEMmEOMEIL, ‘v av Y’ OaFETH L, B ESETCTHY, bk
FEBLOTEHTITRD bNRhole F1R). ZOZ LD, ‘a2l FY O
BT 5AFAEELE “Hill=a—t~—" bHLTNDEZZ LN

‘Ba v ATy FHARBREMEICZ L, IRETIEIRL Y X o TABMY
ICHARSRZF/ET 5 2 & T, ERFELED LFIGHIEPHRF S TE 72 (BH, 1984).
FS - AR (1981) 1, UL U UERNTAERMOZMIC L 2 ERREM, 3.6%Y
R VEFRTIEAT% DERREZH/TZLOD, 0~01% XL U U EFXTIE 5~
1% THoT-Z L ZHE LTINS, ARBFFETIE, BREERIC/INS 20 TR 2 3w L 7=

HIFFC, Wl=a—Y~—" OFREEMIL 5, AFEREOTA 15 AR
12



RT25.6%DERNBEO N (FHIK). £/, BRERI/NEZENT, Hill==2—
Ye—", THNNE, EBENE, BLO® ‘bavdFY OFRREHEKELEEC
A, EEVERLO T H 3 ARRICEITD ‘tavdhY’ OFRFIII%THY,
i« ARES (1981) OFE LIZERFDOEFERRTH o7 (F4M). ZiuzxtL,
=2 —%~—" OFEREKTE08%T, ‘taryhFY Z&Eicfho3 b F VI
RTHRIZE»>T. MAT, ZRbHbOBRTHLNTRFET TN TELEFBIOY
FEAHEFZEERWVEER Tho7- (FE2K). Z0Zenb, ‘Hll=a—H<—’
T ‘b2 T AT AR TERODEASRREZ A L TWD 0L, EBERPZ G
NHLEIRoTeEZEZLND.

HARERY, 2T Ooliliz 52 72< Th, FRESLSHEENERICIERL T
REZERT 5B ER S, B L <122 WEORIMIZ X - T
BAREDER SN DB ELRI RIS D (HFEE L, 2002). “dHill==—%
~—" OHBHERIT, EHMEZER L2 T T, hov_L Y o 8ol 3 A% M
WIS NTZ s, BEMEAFER THLEBZ6ND. LLENG, “Hill=
a—Ww—" OFETHEN ‘Eav Y 1ZhXTheL, BEENRZIGONIH
KL, BRERAMAEMEE BERHEAEREORNAFEBE L TVWDRTHLZ ENHLNT
7oz,

HAREMEEL AT 22 2K L T, R h0sn “Hil=a—H%~—" 0¥
RBIZSAFT B OV TIHANTCRAROME R EZBHGEET 5 &, BEZHXTIE, BHE
TREWZET D2 D AFZMAIE TIIZRBEY, HARBRICIVERLELE
2. BFERZHXEREX CITE T, REME, SREOTACOHEHHTHRE
REDRD LN hole i, TNEREMITLT—FThoEeBEZbND (2K,
H3E, HIXN).

RKER 2 ICBWTHRIER B L OBEEZHXO ‘Hill=a—W~—" OREIXHELEE
13



WK DR THY, TORKITZL ORI E ENTMEZHXORFEI L~ TH
Mol (H3HR). ‘bavHFY BT FHEREREITEOHERHL Z &
MEHILTWVDED (RAD, 2001), Ziub & REEDOBRIZ OV TR E 13472
V. OREFZE T, EERITAERICHE S TRERIINE L, RERT#E T2 D
5, ‘fl=a—P~—" [ZBWTHEFE, REELIORKEICIZEOHERS S Z
ENRB STz, FTo, AR TIRARLERZ T TN Ennn, Hill=a—H
~—" L ‘baulFY ORKEORBEMAEICOWTITIME TRV, LarL, IHH
5 (1991) X, 25Ky XA XA ERNTEZH LI ‘"t av Ty OREE
Z6lmm ThoLERELTEY, ARICEIT SREX, ARZHX, thEZhXD
TRTT, WHEL (1991) OWMEITHASTREENHFHNMAM N A BN B3 R). 2
DD, FHlh=ma—t~—" OREEIX ‘bavFHFY I TELS, Zhn
‘fih=a—t~—" OREFEO—DTHLIREMENRDH Y, ZDORIZHONTIISHE
DR TH LT HREND L EBEZ BN, £z, ‘avTFY X7 X KENRN
JENZ s, TIXROHBET AT THETNANRERNZ —FEIZET DO (BX
5, 2001), D “Hll=a—Y~—" ORPIIHES, TA 7 THELTT AT
ERTDHOIFHELNZ LD, — RS XY LR, FTHELTRTDLI LI

< EBERLLND.

m

BWE AT L EERRLE THERE, BREGENZET LN, XY T, /b
ERIFRERICHATHEE, BEEL bIZEW I EXMESNTND (RIS, 1981).
BRI B L OB EZHMX TR NEEE O “Hll=a—Wt~—" T, PEE, BREELE
HITMFEZ R OAERIT AR TEVE AR DO (53 K), BERDEE
WZHARTRENWZ ENZOERDO—DTHDH EBZZx LIV, AR TIIRKOFERF
fli % F2h L TV RN DB B Tid A0y, R E AR TIX, TORE, MEE

(ENBOONIZZ &b, BIRNELRDATEENDH D EF b,
14



72 5 S B LB AN SR R E T BT O W TII AT RBRIT B 1T B BB o0 L YK
REOEREIL256%THY, FERICEHREL TMSZHT, Eav )Y 40 %
FE OB REL LR LT-RBRICBIT D W= a—~—" OFEREIL608%T (5
4), [F—OWLIGEMETHDNERRICENA LN, HED (1979) 1%, F—fHfo
P CHEEREN L RDICONTEEROBERENET T2 2HEL TS, 2D
TEND, BIRDSIBENE R RIF TR OV TR AR TIEE — i
MEZINC L DAEBRPER L CODEIETTH D0, S - RHEH O35 RE A L
LB ClTipt 2 % v b T+ 5 2 & CRHIER S X DM & BHIE L1241 T
ThHIEN, BRBIZENAODNEEERD 1 DThdEEXLNE. £, Zhb
ORERULF —OFRERZ A NTERY, FAEENRELRD LD, BHEORELEEDK
BEBEICE->TY ‘“Hil=ma—V~—" OFRER/ELH LAERESEZ SN,
B2 HE R K o THEREFREER RN EDICOVWTIEIARATH L7, 5%FDIL
BEORFMECONWTHRDNER DD, BHADREBRELRLERELSLT, bav W
TV OFERFIEE RFTARERSIERE LT, IV MIRATFTA LR
DEFRIZLVRBET HDATAE YT 4 7 RZFF o5, IHHAS (191) 1%, AT A
VT 4 T OFREE L ERFORBRERN, ANLHES 2WBEZHXS, H

ZZWERLTZKIZBNT, AT AE YT 4 VT OREREMENGE THoTHE
REIT 0% ThHoIZ LZWMELTWD. RFERTIE, XY R ATHF T A LR
DIEFROAT LY T T OFAFEDOPFEZIT > TWRWA, T XTOMTE - Rt
T25~M83%DERKREZRLIZZ D (FE4AK), x> M) ATHT A LR
AWFIE DB RRITEEE RIT L TV D AREMEIMEW EE 2 bz,

HLARERAMELY, S RE L 2 5 UCBW T, RBHREE TR TH ISR RFE T
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ESNTETPEHORRRKMC L DEEOARZES 2 fH L, BERAE /A
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B RAEICBWNT, ZNETOE 2 v T TV ARE L ORENE EOEIEAKND
AR DD EEZDND. S%&IT, SRR 2RI L 72 WE S TOERR O &

RRFEEZASNTT D2 LT, O RARMTEDOPERMA~DEADNHFRFEND.

2-56 HE

‘EaUHTY OREDLYSETHD Hlma—Pv—" [ZONT, BEEEN
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W ‘bav BTy OEFEZMICBTZHENOIEREMEZF-L A, Whv
FUREE IR E OB B cEIE L, EATES L OTFETIEED bz
Mol=Z Enh, ‘Hllma—t~—" 1% ‘bavFFrY’ LEERICABFZFAMEEZ
ALTWDZERH LI o7z, FTo, BREERIT/NMEZENT 5 2 & T 281 L
ERETICRT S “Hill=a—t~—" OFREL ‘tav TV, ‘taviFry’
DDV WHETH L WH/NE B “|BF/NE gL A, AMKR
“IZBT D Hlh=ma—t~—" OEFERFIL608%THY, FTHNNE D25%, =
F/AE O 1R5S%BIVN ‘a2 Y O8I TEMN-TZ. 20O &b,
‘Hilh=ma—P~—" 1% ‘bav ATV [THRXTHROELBEREELZG LTS Z L
MG oT, Fe, “Hill=a—t~—" OHARIIE, B0 E L-&0T
T, OV R EORFREREZWTICHE SN2 & D, BEIRHEAER
ThirtExbhlz. ZhoDZ &b, ‘Hl=a—t~—"ZAFFEEL AL,
POBBHEARERMEZ AT 22 EDNHOLMNTRY, ‘B a7 ([T THOE

A Z A L TVD LD, BEREZZSAEETEIHERNTHD EEX L.
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EAES ‘Hilima—Y~—", ‘bavudFrY’ BIO JNHBFYFA LA OXZE
FLATICB W TIHERENICHE LB E 5
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e A
fies e s
Hillma—H~— X FHli=ma—Hw— 304+ 6.1 0+ 0 0+0
|y X ot 31.8+ 8.4 0+ 0 0+0
HEne n.s. —
Hillma—H~— X tawvHFv 292+ 104 02+ 04 0+0
=R a4 X Hill=a—Y~— 13.6 + 10.0 0+ 0 0+0
HEM * n.s. —
Hillma—Y~— X JIFFYEAL LA 1432+ 39 498+ 79 19.0+ 94
o)y X JIBFY XA LA 1444+ 91 498+ 13.0 192+ 94
HEME n.s. ns. n.s.
JNEFY XA A X Hill=a—Y=— 1382+ 6.1 540+ 11.6 224+ 73
By 24 74 X bauhFY 1692 = 143 506+ 156 228+ 82
A EME ok n.s. ns.
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FIFE FEHMCRry FERELE: BUZa1—H7— [CTET2ERRDERE,

BERFUESIUVRERE

PRAEHIC R v M &WEd 5 2 & THE~OFER ROERZBIIE LI/ TICRIT 5
‘Hll=ma—Y~—" OFRBEEZMHIAET DL & BT, BEROTEAEL &GMED
T2 DIMERVN A 255 2 & 2 RIS, M L TORERRAECIGER O RIZME IO

THHFETHREEL 7=,

-1 BATEHIICHR Y FEHELE HUZa1—Y<— ICBT2EZKEDERE, BR
BRI URERE

3-1-1 MMBLUHE

BRI, 2016 4RI TR 2017 4200 2 4R, Hi] B R AREAR T JEFT O LR e ZE & o
S — (F i BRESER RO ERTRRE) N OB S =2 —t~—" 34
(2016 FW5 R 10 4L, BT 2T HR), BIOKEE LT, ZieF— RIS
iz ‘eavFY’ 38 (R 1AEER, BT 2FH) 2L, B OEFHIZIT
i R AN ORI S WY L i k= A=Y A GUARAE < ol S =9/ By D )l e /3611
OEATIZHE, FRIEFMICEZ 10a 4720 30kg & L, F2 BN THEMA L.
2016 £ IXBHAERTOD 4 7 28 A BBAMER T# D 5 H 31 HETOM, +~TofHEM D
iz BA 2mm, BEHXE%ORy b (E=nm UG (#520), ==F (#))
T, KfmEzHE 2mm, #HEN2%DORy b (Frrhxy b (N7000), AAYA
Frm2 (1K) CTLHTOmES 2L Try NN~OFERBOEAZIIE Lz, [FEk
22017 4E1% 4 H 28 B2v5 6 H 12 B TOR, 2016 4 & [Al— D&M THE, Mz T
S MEYBERZIZKR Y SOANLIRESZET TT v 277U RERIKER (26K

73 20.0%, RS 3000 5, AAREE (BK)) Z2msfhid o2 & THHERRORA
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ZRHIE Uiz, R, 2016 451 7~8 AT, 2017 FF13t58 0 % Rt O F4 2 £ PRI%
R%ED 8 A TANAT o T2lzd, ZOFENK T Lctho 9 A B, /INERSUEET
DRELOBRNEEVRHOND BEEZROCER L. MET2REOHIT, ‘taw
T BT LA AN O EERETHD 20~24 L - m? ZHAEL L
(BB, 2001), %N SIHERE TOERIC L DE OB 2 Ik L TRE L
7.

2017 52 1 H 26 HICHI@mB L OV 4 HLofEZdA Lz, 7, Srutlicsir s
‘B2 Uy OUIERN 4~5 ATHY, ‘Bau Sy ONMEHIZEITS
l=a—W~—" OMEEN ‘tav Y LIRERSTHHZ LD (&, 2017),
4 A 20 BIZ 1B DIHE L IR 480 LONEZ A Lo, B4E0%, 2018 421 H
30 HIiCHmE I L O Z, 4 H 23 FICINHER 28I LML E 2 A L7z, 7o IR
(0%, L2 R TOREORE AR~ i, EFICEFTL VL7
&, BEMAICHARTNS KBS BENARTEERE S, 5 mm LT OARSHGIRERIZ X 7y
L, BT L RELETE2EHICEERVRELEZLL L, T TOIERE
DOHRN LR OAZ RO L, 24720, 3L OBHE SR 72 ) OIHERFK
CNEZGH L7z, 7ok, B S A OB HIIE G L OB OB b %
DI ST (RAMOKPES ARG B S, 1987) IZHS WX To 7

BT 2017 1%, IHERFO R EME &M EICE1) 28 R & OBIREREET 572
¥, 2017 48 A 21~30 HIZ, MARATERL TWETNTORRIZHONT, #iL
TOERFME (#8200 OMHEE, MBS, R, KFEEZ0° L LzhaoRiR
RERCAEE, PR - SMAZR ORI, AEER - BIER O], FERMER) Wi L. 2
3, BUESMEE O BN EHL T D RFEEIMUR L L, SMURLS O RFEE RIS L
L7z, Fiz, HEZREBLANLMOTZRIRR EAEREZGDOECRERL L, HE

DREBA I BRI & EAER 2 B THER L L
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2017 529 H 12 B, R L7723 N TOREIZ OV THIR OULHERSE & [k D 7 ik
TR a7, £72, 2018 4F 4  24~27 AT, LT _TOREOMYE (R
FE, M, R, RE, RESRE, BEE, 7o mERE, TERVE) 29
ARz fe g, T RN EITS XY OFE ITIE (EMOKEER Tk BRGSO, 1987)

WZEESE, M O(0) 226H (3) D 4 BRECHAMm L 7-.

3-1-2 #HE

‘Hl=a—Y~—" & ‘a0 bF7Y’ O SAERYS7Z D OUHERFERES X
O EZH 4 RITRT. BERICOWTHEL LIRS 2 &, 2016 FOINERFEL T
IR T2 b DD, 2017 FOIHERFEEL, 2016, 2017 FDIEICIB VT, “Hill=
a—H~—"N ‘bavulFrY X0Ehoto. Fiz, BERIZHONT, fEEIC XL
DUINHERFERDIZ D D& 2RI HEERAL, Hil=a—W~—" [T ‘bavd
T TREWVEH\ ThH o7, AR TIE, WEMICETRO b1 oTo. B Hi
REORTER LOMRELE S RIOoRT. 8, BERRE ICHER %
TEEO bR oTo. W& HITHEEIRNG LI, 2016 42, 2017 4R & 12 7 L
ERERTH o7, Tl 2017 FETHR LI REICOWT O R A fid L7223,
ERERBOT X TORENEE TH T,
MRRELNHERED I D, B THD Z L DR SN RFEOERRFEERGE L
2L A, ERNLREETORMOEMEIT, “Hilil==—%~—" T648cm, ‘t
2 HFY T83em Thoto. Fio, M EEOFEHMEIT Hill=a—P~—" T
111.0cm, ‘E=2vDHF>Y’ TI1986em Tholz. “Hill=a—P~—" DOMmEERKT
‘B2 TV TE T (5 6R). ZTOMOIEEIZZEITRD b7z,
B RICEEREORENELZ AT, Hll=ma—W~—" OEZERIL, ‘EaviFY

DIERRITIEANTREERHE S, RABEDBRES o7l TOMOIEBITEITRD 5
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Loz,

3-2 'HlZa—HY7T— OEBRLEEICETIREREEZREDTIERFHENE

3-2-1 MMBLUAHE

iz “ill=a—Y~—" OEMEMICEEELZ X bR RFEZNE TH OHE, B
JE, 7 UBERIZOWVWT, INLEREDT HERE 25T (ERNH0H
g, M, RERFAR, RREECAEE, AR - SMUR, REREIEH) &, REAR
SHT (ep=0.01) & H\WTHGE L7=. MRGEICIE, 2018 4F4 H 23 HIZ ‘=2 —W~
— " OLEHE 3 80 O I ST TR T ORI O FEWE & A& R ORI EE 2 H
Wz RTERDHT O FATITIEIHEER Y 7 B R (ver. 2.15.1, R Core Team, 2016, /S 77—
rpart, partykit) 2 AV 72, 2016 4212 R~ b OWEZFTV 2017 HEICUUHE L 7= 3% 2016
FEPE, 2017 FEICF b OB ATV 2018 £EICULHE L 72 REE 2017 FEFEL LT,
3-2-2 #HE

FERICBI T DIREARDGHT OFRERZH S IR T. L7 254 RIL 12 07 v —T
SRS, BB OIITH LS TH Y, B2 ONIRITHIRRRE Tho7o. bR
MRENT N =TI EIN T O, #EE 142.5 cm DL E SR B E 12,75 cm LL
o 47 BT, PRI 763 mm ThHoTo. KEHT, BRI I NI —TITHRES
NI O 1IH & 142.5 em Rl 2O REFER: 12.25em KD 7 7 V—7\&F 75
119 1T, FHREIT 65.6mm ThH o7z,

FEEEIZRE T DI EARSHT OFERZF 6 BURT. ERAREIL 14 O 7NV —TF T3S
M, B 1 OSPIITHRE RS, 52 O ERNOOHBECH o7, FEENEW S
=TI R S VT DITHE R BEES 0.5 B LA B> Eip i b ORERE79.5 cm LLED 5 7

N—TNZEENT-FH 68 BT, ZNODOREDFIHELIT11.8 ° THoto. KHHZ
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BEFEDMEN 7 NV — TN S T DV RECEES 0.5 BCEL R > Fwe s b D paffE 53.5
cm A D 3 N —FITE ENTZE 49 BT, VHREREIL 104 ° ThoT.

7 R EEICET DIRERDHT OFREREZE T KIRT. R EIT 13 07—
SN, BB ORI RREGR T, 2 OO0 R AR E 2 3R R A
EThol-. 7T U BERMEN I L — 7S SN O3 B R 12.25~17.25
cm D2 FNV—FITEENTF 68 /T, ZILODREDVY ) = UEEE T 143% T
bofe. AT, 7T VBREENENI N—TIZHBE SN0 R 1225 cm
R ORE R AE2.5 © R0 2 F V—F & ENT5 32 BT, BB = UgE

BT 1.64% ThH o7,

3-3 B

HA (2008) 1%, ‘bavHFY ZAVCHEMIZ 4mm BOF v b CRAKRE W
BL, T4 E N T2 d 25 2 & T 96.4% 0 RENEEMA 3 EAN DO
RepolZLZWMELTWD. AWFFETIE, B 2mm Boxy h& “Hili=
2a—Y~—" BLO ‘bav 7Y (IHE L, UEREORE % 2 EHFHL
A, WL BICEERENEON (F4K), TOERITMEICL TR, il
ma—Y—"TIFIEILE, ‘LavhFY TETEULNEETH-T- (555 %).
Xy MERWRWEA L OIEREIT-> TNz, Ry MEEOZHRIZ OV TIEH]
LTRVWA, ‘bav Y BIW “Hlh=a—%~—" TIL, {EHBPHFEELZRD
FMETTHo THHEARBRICEVEREL TEEABGEOND Z L205 (B S, 2020a),
v FNITRFER B OR AR TOR WSt 70, £ D TZHB™MTHONT,
HAMR L CEZE L roTcZEx b, LL, TR TORENEZIZIT 6T,
FEREZE, WREMAZTHLbODOAENER L. ZoBEB e LT, BAEHRTIC

HEE DR Y PWISLBADLERH Y, F v S ORRPARHZIER RMRA L2 T8
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PR, RKFm & A O E B AR+ Th o 7o &0 HRFER B2MRA L7 ATREMEDS
Ez bz,

F7o, BERRE RO L BT 2017 (FRERFEOBERICITR v MBERZICT & X
7Y REERIKEERIZ B L2y, = a2 —Y~—" OMEREIEIL 2016 FFFEL Y
LEWETHo7mb DD, ‘o v HFY T 2016 L D IRVER Th - 772
W, EOMFITHAME TRz,

R S A TREYS 720 O Wil = 2 —H~—" OEEZ R0 2017 EPEDOILHEF 3245, 2016,
2017 FEFEDILENL, ‘B av BTV IR TEhole (H4HR). Hill=a—P~
= OHAFERMEN ‘b a v Y ZHARTHRNZ & (S, 2020a), MR
DIEREB NS o T2 BRTHDH EE 2 b, BAD (2001) 1E, ‘Bav i)’
ORBHE S AHERRSE 72 0 O IES &L 20~24 B - m?2 ThDH L LTS, ABIETH
bNTEMO “Hill=a—P~—" OIWHERFELIT2MEL BICIEmZL TR,
‘bav Y OBEEERELZEEL LIEGAICE, EBEROALATINEMHRTE
DR S e, Eo, B SA Y - 0 IEE, 2016 4EPE T 3.0 kg s m2, 2017
FEHET35kg m2 THDHZ END, 10a Y4720 DINEDORFEITZN LN, 3.0t 10a",
35t 102 LY, EHUZEBITD ‘ba2v Ty OFBENETHS 2.7t 10a! &
To Uiz, 7ok, AERONHERIHE L O EIITHEOMICAE R 203R D b
Mot (B4R, AEO ‘vavHry’ OHEBICE, AEEOEREN b
TINTH THIEE A CEERENPER LD I EESRO b8 h, AR
ERDEEROEREL LONEICEEL G AT EETH L OO, TOEEIT/)
SV EHEHI S, AR CHRONTZHET —# 0 bimfEIC T 2 TR O AR &L X
OINEDLEIIFRE CTH D LB 2 b,

‘bav ATy CTEEROERMEONZERIL, BN L L HEABEEEE

THREDTHLEEALN. £To, BEROINERFZHOEERAEN “Hill==2—
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Pw—" LRI TEREBICE L DERALN (F4FR), Hll=a—%
~—" TR TUERFZE DN D 72 o T2 DI, HARERMENGTS <, BEBORR O
BT TCRE LTEERNPEGE LN o Tolod LR ST,

‘Hilh=ma—Y~—" % ‘bavHFY [THT, FRLERECED ZEELR
DEENRED o7z (F6FK). —fRICH U FYOHICENT, HFEMHLIIREL TNT
K&, EAZIZUDE LEBERLTH NS ENMLNTERY, WERIIHE
BTSN TAEHEIELLT W E SN TS (M, 1985). 7z, BHERHENT A RS
DARRTREUEEM AR Y, BEIELNFEAEA LT VERR S 5. ABFFETIL, Bt
R “Hill=a—t~—", ‘bav Y’ LHicHaAiEils L OMELN 8
BINTD, AEERKTRIE ‘a2 Y’ OBEROERIIDEN-T. 2
D LD ‘bavHFTY TIXHEARGRENRTENZD, BHENEIZRAE L5
AT S DVEREIE L, HEREIGBLNUC oz RSN, IKxhic, “Hill==
—Hv—" IHEARBRMENE, BREGRRRZ2BENTOMRER TH - THAEM
BREFITERLILZ LN, BESAEEYTY ONMERFERD ‘tav )Y’
ARTEN-TEHRTHDL EBZ BT,

‘Tz a—t~—" L ‘bavhFTY OEEEORENEZLK LI-L A,
W= a—P e OREER b oIV THRTHEL, RASEABK X
ol (B7HR). EHDL (2020a) 1%, FREEZIC/IMEZHNT D 2 L THARR L &
M==2—Y~—" ORKEL 24mm, RHEHEEZ 792% L WMEL TR, KIFEICE
J5 ‘Hll=a—Y~v—" OREEBIOCRASGT, ZUTOWVEEZRLE. ‘b=
THFY ZTTRREFTA T THONTT AR RN ZETHOR KU TH D
B, TATZEMBT L2 TERIIIRbNS. TOR, Hlma—~v—" OB
RITT AR RFRELS, FTHELTHEDLWEHNPRENWZ DT A ZIIARE L 22

D, FRIZRDDMHBEBED=—RXIEET D LB NI
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PEARGIHTC KL DHERE, BEEE, 7 = U BRERAIREDT D8 RFFHEDMEEDRER,
BRROBREERITE 1 I Em, 252 IR, PEECIIH | ICRREE, 5
2ICESRNOOWHRE, 7 T UERERTIIH LISHEREE, 2 ICERBEAETH
-7z,

B (1987) X, @LEIBRR I ORERL M EEOMICIEOHBENH S Z
EEHBLMNIILTEY, RIFRICBNTHREASITOE 1 550, HEEmamoR
RTHENPKEL ooz, BB E RO TH o7 (5 5 K) . AHFFEOR AR
IT— X727 %Y ORTE TH LB BRI THNTE Y, #ii Lo FEo
et TIER S RWRERFDBEN L S A b, T b DORAIIERT HRFED
JERIZENLD EEZEXDBND.

WIZ, BEEEIZOWT, BAD (1987) (TR B OB & Fiph 6 o M L ofic
EOQHBEANH L Z LA, NHDL (1985) 1% “fIRA L7 TEHENEIZH A~ THE
MTHEENENZ L2 RETRHRE LTS, AIFRICE T 2R LFEET, REKR
SIRTCIEEE 2 pI S ER S OMRREE 700, BB OGREECTHEE XS -7 (6
X). F7o, 1 DEITEREIER S T L TEY, ThbbLIEM 1 KL Eog
WRTHDZ ENEEE L RDBERTHD Z ENREINT. FERTIE, BRBEICE
A UT- B CHR S NI FULEM A SR & < REICIET T 5720, MIERITH T
DERBIZAFITHD EEZBND.

U UREERNE, RERDHIOE | I FERRERE T, RWERIRICERT S
& UoE BRI o7 (BT X)) . FERNEOMEE & o F Y OgE EORRIZD
WTHH ARG D70y, IERMEEENDIZE 7 U BEEMETT5Z &322
NETICHE SN TWD ORIES, 1981). 5 5 KD 2 73l 0 B R W R E R
LIERFEOERIZIRGFTHD EWNR, TN UV BEENMES RoTc &R D

no.
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BEEE, WEE, /o U EEAZ TN ENIREDS T AR LEERERNLEEZ OND, %
BERDGH OF 1 DI MET 5 &, Hi BE 142.5 em DL E, f5 R E 12.25 cm UL E,

il RBEEL 0.5 ALl B2 XT3 2 & T, RETEMEE» SRS 2 U RE RO

ERBRENEOND EEZEZOND. B, TNHORMEET XTI TREL K
W22l B W TIRERDITICHWNTE REF O 185% % HHTEY, ERICEmE R EE

DAEFEIIFRETH D B2 b,

ARIFFEOFER NS, ‘Hill=a—P~—" 1% ‘EavFFY’ (ITHTHEARERMEN
BRNTZ (BEEES, 2020a), FFIC ‘b oAy (CHARTEEROERNELLGD
N, HAMBECTELNFEEEORT ‘LavhFY’ THLRESNDHEESRLER
FEOERITHMR TE D AMRRMEIVRE NI, 5%IT “Hil=a—Y~—" OmERAE
BT DB RIEEEIT OBIFE 21T 9 2 & T, MEZHOSM ORM & W\ o o5 5%
BHCHE S 7 WHIE R R OMNLIC DR D L B2 OD. FTo, BERORELEIX
BECHLIPPZICERRLTNE NI T TR, ‘bay Ty OEERICHAT
RHEBENREL, FTHELEGBEOAEBAREVATEHMETHD Z LWL
MTpoTo. BT, BRR, BEEE, 7 T UBERICET I ERERSHORERNS, B
FEOBEWIEIZH D RVVERFHICEELEAERTHDLZ R, KETHY, 2O
EEEE, (K7 = U BEG B THEME DO BRI REDORNTH L LRI, BiEDOH
Wi & BAFCR D, DOoBBAEMRIHMERIT 222 “hill=a—t~—" OmZE
AFEIZBOWTIEETH DL ZENBLEIN, D OFRERITTIECH L & o 7o

BEIIISHTE D AEMENRH D L E b,

34 HE
‘b2 UATY OBEDLY R THEASERMEEZAE TS Hill=ma—F~—" 1ZD

W, BIEBIC R v b2 iE L CRHER RORAZBIIE LTS TICR T 2 RO
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ERE, HERREE RELEE ‘bavdlY LHEELE BESAEEYTZY O
EREROINHER IR =2 —Y~—" TEL, HARBRICL2EBEROALT ‘b
2 Y CHRESNDHEEREREOERMGOND Z LRI, &
REFEZRRGE L7/ R, “dill=a—Y~—" 1%, ‘ba2v Y T TEERD
ERNEL LN, ZARERBREN-TFERNTHD EEZ LN, -, BEO
= a—Y~—" OREHEEIL ‘a2 TV [ZHRTREL, FCHELE
GEDOAEHNPRENZ EDBALNI R, Honke “Hill=a—W~—" O
FIZONWT, REMEEZRE ST 58 R L REARINTEZ AV THRIELTZ & 25,
H 1425 om BA L, FERREECR 12.25 om BA L, RERBCEEL 0.5 B A 2 b
B, RENOEFHRBRORMERERE RIFMFEThHoT. ZOZ D, BiEOHA
Wi & BAFCR D, DOoBBERIHMERIT 222 hill=a—t~—" O&ELE

R RAEICBWTEETHD Z ERHERIND.
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Summary

‘Hyuganatsu’ (Citrus tamurana hort. ex. Tanaka) is a species that plays a key role in citrus
industry in the Izu region of Shizuoka prefecture. Since ‘Hyuganatsu’ has self-incompatibility
and poor parthenocarpy, and hand pollination or mixed planting of pollinated trees are required
for fruit setting. But their fruits contain many seeds that need to be removed when eating. In
order to meet the demand of consumers for easy-to-eat, it is desired to introduce and spread
new seedless varieties. ‘Koyama New Summer’, a bud mutation of ‘Hyuganatsu’ discovered
in Kawazu-cho, Kamo-gun, Shizuoka Prefecture, is a newer species with fewer seeds and more
seedless fruits. In this study, we researched the factors for produce seedless fruits and how to

stable fruit production.

1. Characteristics of Pollination and Fruit Set of ‘Hyuganatsu’ Bud Mutation ‘Koyama

New Summer’

‘Koyama New Summer’ is a bud mutation of ‘Hyuganatsu’ (Citrus tamurana hort. ex.
Tanaka), which has the characteristic of producing more seedless fruits than ‘Hyuganatsu’. We
examined the cause of seedlessness in ‘Koyama New Summer’. In the self-pollination process
of ‘Koyama New Summer’ and ‘Hyuganatsu’, the pollen tube elongation stopped in the
upper part of the style, and there was no significant difference between the two. This indicates
that ‘Koyama New Summer’ has self-incompatibility like ‘Hyuganatsu’. The fruit setting rate
after physiological fruit drop of ‘Koyama New Summer’ under the non-pollen condition was
60.8%, being higher than in ‘Nishiuchi Konatsu’, ‘Muroto Konatsu’, and ‘Hyuganatsu’. This
indicates that ‘Koyama New Summer’ has highly parthenocarpic traits compared with

‘Nishiuchi Konatsu’, ‘Muroto Konatsu’, and ‘Hyuganatsu’. In addition, parthenocarpy in
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‘Koyama New Summer’ gives rise to autonomic parthenocarpic traits because it was induced
under non-pollen and non-agent-administered conditions. In conclusion, after examining the
causes of seedlessness in ‘Koyama New Summer’, it was determined that it exhibits not only

self-incompatibility but also highly autonomic parthenocarpic traits.

2. Fruit Setting and Quality of ‘Koyama New Summer’ Covered with Cheesecloth

during the Flowering Period

‘Koyama New Summer’ is a bud mutation of ‘Hyuganatsu’ (Citrus tamurana hort. ex
Tanaka), which has highly parthenocarpic traits compared with ‘Hyuganatsu’. We investigated
fruit setting and quality of ‘Koyama New Summer’ and ‘Hyuganatsu’ that had been covered
with cheesecloth during the flowering period. The number of ‘Koyama New Summer’ fruits
harvested per area occupied by tree crowns was larger than that for ‘Hyuganatsu’. It was
considered that the factor determining the larger number of fruits in ‘Koyama New Summer’
was the fact that there were more leafless fruits than in ‘Hyuganatsu’. It was considered that
‘Koyama New Summer’ is capable of achieving sufficient fruit setting through parthenocarpic
traits alone. In addition, the pulp ratio per fruit of ‘Koyama New Summer’ was larger than
that of ‘Hyuganatsu’, and in the case of peeling by hand, its edible portion is larger than
‘Hyuganatsu’. Using decision tree analysis to clarify factors determining the high fruit quality
(defined as fruits with a large diameter, high Brix, and low acidity), the results showed that
height above the ground should be >142.5 cm, the fruiting mother shoot length should be
>12.25 c¢m, and the number of leaves on the fruit-bearing shoot should be >0.5. The results
indicate the importance of maintaining an optimal sunlight environment and strong tree vigor

for producing high-quality fruits of ‘Koyama New Summer’.
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3. Possibility of Seedless ‘Koyama New Summer’ Fruit Production by Fruit Thinning
under Natural Pollination Conditions

‘Koyama New Summer’ is a bud mutation of ‘Hyuganatsu’ (Citrus tamurana hort. ex.
Tanaka). We examined the possibility of using fruit thinning to increase the production of
seedless ‘Koyama New Summer’ fruit under natural pollination conditions. We found that
40% of the fruit produced in the field were seedless under natural pollination conditions.
Examination of the relationship between seed number and fruit quality showed that fruit with
more seeds were larger in size, had a lower Brix value, and had thicker peel. Furthermore,
many of the fruit with a prominently nippled on the apex contained seeds. Consequently, we
considered that the transverse diameter of the fruit and the presence of a prominently nippled
on the apex could be used as indices for fruit thinning to increase seedless fruit production. We
estimated the number of seeds and seedless fruit ratio in the harvested fruit by these two
indices of fruit thinning. There was high seedless fruit ratio in the harvested fruit when fruit
thinning was undertaken in July by using the prominently nippled on the apex of the fruit
compared with no fruit thinning. It was considered that the prominently nippled on the apex of
the fruit is easier to use as an index of fruit thinning than the transverse diameter of the fruit
which have to decide the criterion for annual fruit thinning. In conclusion, we recommend that
fruit thinning is performed in July using the prominently nippled on the apex as an index to

remove a part of seeded fruit and to increase seedless fruit production.

71



AAERDOEHE L 175X E R
1) EERE S - B350 T - BT ARE B - BERa5L=E - A aA0L - AR 5 - BRI BE . 2020a.
‘b2U AT ORZEPY iR Hl=a—Y~—" OZHiI LORERE. FHY
. 19:229-235.
52 AR
2) ERIELEK - I - BT HAER B - SR 9LE - FA aR0L - AKY BE - BRHBE . 2020D.
BIfEMIC R Y NERE L “Hl=a—Y~—" ([ZBT2WEROBERE, HREFE
BLOREME. RS0 331-337.
5 3 AR
3) EERE A - BT - BTECREPE - MO AhaL - Ak 5 - BREBE . FIRI.
=2 —t~—" OARZHENETICBT 2 REWE &8 EfRIC L 20 - DR
AEPED ATRENE. R

54 AR

72



