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Analysis of functionality of citrus fruits cultiverd
in Kochi Prefecture
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Chisa Yamwaka*, Kozue Aoki, Tomoe Nowra™ and Kiyohiro Mrvazaki™
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HICHIRRAE O TR EDOIFE N A TE Y, AF
e LT, MERPED Y — 7 U v —I3 BRI/
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EOBEMENRIBE N TS, =T 7T 0E,
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BHE L XIX1ILA6A 2 HIA £ T30C, T
ICOTHH TR L= REE, KB Id11H26
HIZ70~80%% fa CULHE L 7= 12 12 ¥ 13°C D i1 iiF
AT CHTE L7 RE %, @MtEsc X124 22 A LI
VZULHE U CHPBAVCRFER L7 R FEA, WM I h 0%
IREFTCAYL A B L 72 R & 2.
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BRIt% 1 ~6 H 5 C DM CIRE R, RIEFITR
F(T7T_RRGRE) ET AR (NERER) ZIRE.
72EL, MNEIXTIFRXRET AN HFTT I
RZ5H) ERBN (L X 9D EETe. 72720, X
BIZ U x5 D9 BEEHR) ST TAARLITITHE L
7. FTlE®H Y XHEKREZIRE, BHE=X
DEI P EIFIOREZRAE L LY T LEL, &
g ESY TR LCOEMEE R, EHizv
— X EHEERIR L2 B iE — X o
% RDT-.

3. SMAE
1) E4SCEE

B U0, REELIIRAY T LEg% 5% A
2 U B THI U, PDAME M #5 (B HEAEBISPD-M304)
EPROWCOBEBERIK v~ 7 7 THIEL, TR
LB UEBRY R TR LT,

IMTEAEIL, 1T & Wakopak Ultra C18-2 2um
2.1X100mm, % T HRFE ; 40°C, HIEWKE ; 254nm,
JiE 5 0.4ml/min, FEENFHE : 0.2% A & U ERVATR &
L7

2) IR/ A FEEBKUVITYVEE
BEREMERL Sy D7 TR ) A R B L7 <V
YRR IE, NN D RIEE BB, BRI
HREHL MR U 7o KB 100mg & A & 7 — /b (MtOH) 22
AFNVALARF L FOMS0)=1:1THH L, R
X — CTRE L 7o IR IRRURLbg 2 lERR — L CHA L,
TR A REOF I LT, FUDr, ~ANR
VOV, FANARY Dy, JELVTF Y, FUFL
Fr, 7=V UEOA—FFT 2, 6,7-Vk Ro¥
AL I B F AT, UV S8 (8 Eert BISPD-
204) & W CEdiiik 7 v~ 7 Z 7 (BLF, HPLC)
THIE L.

IIMFEAEIE, 75 2 ; TOSOH TSKgel ODS—80Ts 5um

4.6X250mm, # 7 AHIMRE ; 40°C, ¥ ; 0.8ml/min,
HERE ; FIALFy, FUUFL, ~AARY P,
AF ALY P E28m, S ELVFL, B L
Fr, A—=F 7T, 6,7-E FurXi~LhEF
13330nm, FENHAR ; 0.5% U EEK, BEFHEBIK ;
TER=FIAL(0.5%Y VEEE), /T B
T 04330%, 1543100%, 244y100%, 2443108
30%, 304351k E L7z,

3) hRT/ A FEE

BEREMERL Y D T 7 A REE2ROIE, ARG D 0
ST EE BB, FEITEETER Lo R sk
500mg %, FPIIE I ¥4 — THRE L 72 (N3 kl8g %
A HZ = )b
(MtOH)=7:3 (0. 1%BHT (Y 7 F /L b Fr ¥ bz
(Butylated Hydroxytoluene)) &) B ILIUNY=F /L=
—7VTHIH LT, 10% KBt Y O - A5 ) —
NIRRT A b LT, b b Y oA (NaCl) 6 &
W= FLz—7 /L CTHML, -7V 7 hx¥r
FrBLURB-IaT ATONT, UWikHE (Bt
RISPD-20A) % FVNTHPLC THIE L 7=.

IMTGIEE, BT A BRI B Develosil C€30-
UG 3um 4.6X150mm, T A{EE ; 20°C, HEH
R ; 452nm, P& ; 0.4ml/min, BEIFHANR ; A ¥/
—)V i t=7 F N AF L —TF )L (MIBE) : 1. 5%HEfE
T e L=85:12:3, BEMHBIR ; A X/ —L
MTBE : 1%WEET v E=7 5=8:90:2, /5=
> BB ; 0450%, 214355%, 224355%, 304395%,
355795%, 36530%, b2/3fF1ke L7z,

T F T — F

4) REEHRIES X

PR EIEDFEEE D —>Tdh HDPPHIE, ¥ 7 )Lbg
Z80%T & / —/ L CHliT%, DPPHZ ¥ WAHETEME
MEEICEV <A 2707 L— kY —F— (TECANH:H
Infinite F200) CHIE L, EffE100gH D TroloxfH
WETRLE. b9 —2OFMLIEDIEETH BH-
ORACIE, HAEHLIBILIC I Y —CTHREL THRI1g%
MWA(R &/ —)b : K : BFfE=90: 9.5 : 0.5)iR&
BVIRCHIE L, H-ORACIEIZIEVW T L— F U — & —
(TECAN#:#LInfinite F200) 12k 0 7t L&A1
(Fluorescein sodium salt) dtyYGHmEE ORI A2
5y PR C46[EIEIE L, AEfFEE100g DTroloxfH X &
TRLTE.
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ADELY) OBREMR S & & UHREREHE

i B O L AR E TR E T Doy & ik
{EPEZFAAE L, & HBOEW I JOEA o0& %

<, HLoni, ELBIOWNE CTC—ERGENTZ
(3%3).
HaT A FEOB-27 V) F hFY o F L AREIM

SHY, R DOREBICRATELL S o

AL, EXIVCHERE, WThoREbLRERA 7. B-huTrik, RETEEX, 5L A,
FORETEZWMER R H -T2, FFIT, MENBLFE B, RERTIREINI DY, Ry ngnoiz
WIS D EEHIE 2 X, N 2B KO A, (F&4).

WAy, WM TEho72(32). =Y HEOA—TTT L, BRBIORAL

TIRIA FEOFTINANF AL, SLohi il

FaX, HaX, XHEDONETEL )7, 6,7-

L*r
—>

MI BT DRETELS, RETES L2 A, B, VE RN HTETFUIIHBFORKEB LORR L,
HFEAXTED-T. TU VP HHEORETH ELDORATEL) -7 (K5).

L%, RNTHELYMA, BHh, HF2AXTHl LD FRIE D —-2>Tdh HDPPHT ¥ A WY EIG
WHEZEENT. RRTIES LA, B, & P, RAX YRR CTELS, Kby, WBMNIL e

DX EXHBTE DT, ~ARY DR
ERMIT L ORETELIELLS, RATIES LY
MNh, B, HLAXTEIolz. FANARY Dv
IR, RAKICEBRI XY (AL A, B,
HaX, HaX)TEholz. JELVFUBLUX
YTV FUERC I ORETELIEL, RET

TEMN- T, F12, b —ODEETH HH-0RACH
X, RA LY RETEL, RETIHIEMN I 7 o2k
HE<, ROTE LA, KECH, Ry,
BHEtAE»oZ. BATIEE L AR KBEL,
KNTEMELX, Bt "VAFIZARENST
(3%6).

F2 EEEFEN L XY DX I L CHEY

2L U A B B TR B .. DR G NI i
R TR Tl S e I TS WS W )
X 3IC f%5 51.7 85.5 49. 3 59.5 111.4 88.3 137.6 148.5 124.7 99.7 85.9 143.9
(mg/100gFW) s 35.6 36.9 38. 3 40. 2 54.9 46. 7 56. 0 47,3 41. 2 23.3 18.9 36. 7
72) BEIZTTRREETIARROAR, 2720, DhEIF7 IXROREZRT. BRIE, XEEZBRIMOSEIZT X 5D 5 HEaeETe. n=5.
#3_BHUEN L XY DT TR A PEE R
SLlw N A EEHN B INTT A Fth or g N A M IR I
e BE iz g g x MR Lpen pen TV NE (205
J I ILF 542.8 319.6 196.0 333.3 126.9 — — 44,3 91.6 83.8 133.9 570.0
FU T 279.1 157.8 133.2 219.8 86.0 1258.2 1439. 2 1136.7 — — — —
ANANRY D Bz 495.2 593.7 267.7 399.7 165.0 — — — 1910.5 143.0 128.4 2365. 4
X FANARY D (mg/100gFW) 233.2 209.4 114.1 156.3 65.3 1.6 2.6 0.9 — — — —
JELF 10.5 5.7 _) — — 0.0 0.6 0.4 139.6 29.3 22.0 21.6
BT VF 9.8 9.1 — 0.2 — 0.1 3.5 0.7 86. 4 23.3 18.8 8.4
F I ILF 50.0 56. 7 36.3 46.7 20.4 0.5 2.3 1.8 7.8 13.8 14.8 16.0
FU T B 39.3 26. 7 22.3 33.2 12.2 34.2 27.5 18.2 — — — —
ANARY D (mg/100gFW) 20.4 37.0 22.4 28.5 9.8 — — — 4.2 4.5 4.4 3.9
X FANARY D 10. 8 7.9 11.9 12.4 3.7 0.2 0.2 0.1 — — — —
JELF %li‘] 82.0 33.0 — — — — 1.5 0.0 106. 5 42.3 28.6 8.7
R VF (ug/lOOgFW) 69. 7 39.1 — — 0.2 — — — 47.9 19.1 14.5 1.8
7) F2DOTRE S
y) —I%, RRHERT.
£4 EBHEFENLXYOH 0T ) A4 REES R
Sl N N NI B LR
pa BE wlx mhx gax ARIH Lten ppmen BTV 0w NE (EHR20 )
B-7 VT "W F B 30.6 16. 7 22.6 21.0 145.5 9.9 12. 4 12.1 2,088.4 40.4 49.0 4591. 2
B-Hhwurv (ug/100gFW) 616.8 401.4  946.4 984. 6 23.1 90. 6 8.4 10.0 75.2 28.4 47.8 360. 7
B-7 VT h¥H o Fr BA 14. 4 2.4 2.4 2.6 7.3 2.2 2.2 3.8 457.6 13.9 14.4 1039. 6
B-Hhvrv (ug/100gFW) 14. 6 1.4 2.0 2.2 1.7 2.0 1.2 2.8 86.9 2.3 3.3 186. 0

z) R2DOERE S
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£5 EEIBFEN XY D~ Y G EY
AL . AUA B B NUA L M . TR B BN
e BE wo o wax wax MR L ten s MUY g NE (Rifireo®)
A= TT L3953 0.2 4.1 16.8 19.9 10.0 5.5 7.6 4.1 — — — 0.6
6,7-Vt RaF ~ULHEF L (ng/100gFW) 0.2 3.1 v — — 27.2 28.3 17.0 — 2.4 1.0 —
A= TT BA 7.3 17.3 480.2 420.6 269.1 41.6 251.2 63.9 — — — 10.9
6,7-Vk FaXx i~ ULHEF L (ug/100gFW) — 205.2 — — —  641.8 83.4 35.9 — — — —
7) R2DER%EBMR
y) —i%, Rtz RT.
#£6  EEIEIE D LY OHREE
Sl L ONUR B @M L TR M o o NUA M RN I
wh PP iz oz ga MR Lpten pean YT 0e RE (0 R)
DPPHZ & MAHETENE R 599 695 510 667 721 444 655 688 995 764 664 963
(umol TE/100gFW) B 277 256 281 349 330 310 347 356 308 192 171 305
H-ORACHE HRZ 16,519 14,070 9,118 13,022 6,965 15,836 12,154 13,931 15,108 6,701 5,126 23,436
_(umol TE/100gFW) Py 5,749 3,687 3,661 5,402 2,010 1,696 1,568 1,264 2,875 1,531 1,866 2,898

7) K2OFR%E B

B2 BEEWNEILX, TEXBEBLTPMEON
DABES L UERE) OBEMRS S X UHE
4

1 OB T, NU AL BHIRIENH 52X,
THESCH, NEIZHOWT, FEENNZ R L7z,

EX I U0, RECHFLABLOETHD
THAEE DS, BT EESCHB LUV NE DO
U A DS IRRRL hr o 72 (FF2).

T IR A NI, H AT, REBIOERA
HICBEMBRIE O TN Lot HEXAETIE, B
DF VNF ATBEHARE TRO OGN, Ty
VIR B L ORA LAY AR O T NS Do 7.
PNEIZBWTHREBICRRAD T VLT I TFE
HEETE Do T2, MO IFENT AR TEVME
T o7 (#K3).

avar A REDOB-7 VT bxHoF %, b
BEORENFEHEEE TE o7, B-PuT L,
HIABLOVNEORENBERAEE TEL ) o7 (R
4).

=<V HOA—T TR, RETEEFLAD
B ES, TESCH oY 2B TEL, RE T
Wi E & BIINT AR TL o7, 6,7-Vk B R
TESNHET VL, TESTHO AT 2R L)
72 (F5).

PR LM DDPPHS ¥ AHEIEMEL, H2 B X
VAL BIXBEHAREE T, NEIFAT AR TR0
W2y 72, H-ORACHE X, HFaXDRAER LI ORA,
T SCH O R CIEBHARE D, NEOREZIEI T
AFREE D E Do T2 (5K6) .

HER3 INERHA (BihLXOKRBE (FaX) &K
REFEAX)) OBEMR S & & UhEME

2 XDOEIT L DHERENERL Y DIENETARD 12D,
RBFR(F2X) LRI G2 X) OiE % LLE T
L7z,

vZ I 0, REBLOCRALIZHEZ A TE)
STz (F2).

TIRI)A REOFI AT, FU D, ~NA
NRY Dy, FFANANRY AT T R REB IO
FA L BIZHZ X TE)N -T2 (£3).

a7 /A REOB-7 VT "XV rF ik, #
A RXTENhol=. B-huaT  iiFLADRETHE
L Ehotz (34).

IV O A =T T T UIEE X TE Do
(#£5).

BB LM DDPPHT & M ETEMEE, RRITHE=
R CRRLE M- 7. H-ORACHE Y, REBLUOHRpE
22 X TR o T2 (#£6) .

HER4. FRAMEMN (EHELX RUhvssU
B TEXE) ORI RS B &K UhBbd
—HICHTR L TR T DM B Th D2 X, R
BB IOFEMEESCHIZOWT, IUFER & BT
OB EFE L. b, BB 1E70~80%
HOTNHES D720, IWHERFORBIZITF @)K -
TWAHD, BFMZITERICEes 6 L RED RE
E L7

B I U0, IFRICE T, R rBlUEE
MEEXBORETOREAD Lz, £, Wiho
i B B RATOEEIT/ N E 0o 72 (K1),



> CE & (mg/100gFW)

X

=

F U IVF G B (mg/100gFW)

6 RN R S o 2 — RS

% 33

=2

T7IR A R, IERICE Y, BEEa XOF K
TFUAFURRRBINML, FANZRY DU R0
B Lizolizxt L, RATE, FUATFy, FU Y
Y, NARY Dy, RAANZARY DR L. R
CAFTFTINT URREB LORALTOOHEML,
ANARY DUMBPR TR0 L (K2~5). /e
FUrBIOF LT IR THEML, RRNTRE
WA L7z (K6, 7). @EHLEMESCHEE, FU P un
RETRORWINL, RETHEA L7z (K3).

a7 A NEE, IFRICEY, -2 07 hxH
CFUNBHELXBLIOR D OREB L ORA

FACHIM L7 (B08). B~ B 7 i, Btk X0 R
K, RABIORC A roRETRMLEZ. —F, &
Y DRPETIEHE LB LTz (49).

7=V B, IWEICEY, AT 7T iR
2 AORPTRD, RATHEM U2, g H
TR, FEECORHM LT (K10). 6,7-PE F
123 LI T B A SCH O R TTRo0i A
L7z (K11).
PURALEDODPPHT ¥ 1 /L RIGEI, B = X%
LU v DR THIN L 7= (K12) . H-ORACEIX,
B X85 & O ) o O S THIN L7 (R13).

200 80
=
150 ®60 [
o
100 40 F
5
50 ~20 T
I H
0 0 t t t t f f f f f {
114 124 1A 21 118 128 1A 128 2R 3R (< 117 128 1A 2R 11H 128 1A 12 2R 3R
U | W | e | i | Iwe | e | Wi | duRs | s | mms " UCHE | e | B | B | ORE | | e | IR | R | B
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Summary

This study determined the functional component contents and antioxidant properties of seven major

citrus, which are Bushukan(Mochiyu), Naoshichi(Takuma—sudachi), Yuzu, Suisho—buntan, Tosa—buntan,

Ponkan, and Konatsu(Hyuga—natsu), in Kochi prefecture by part(rind and pulp), cultivation method,

harvest time, and storage period

1. Vitamin C content tends to be higher in the rind than in the pulp, especially in open—field
cultivated yellow Yuzu, greenhouse, and open—field cultivated Tosa—buntan, Ponkan, and Satsuma
mandarin harvested in the fall and winter.

2. The flavonoids narirutin, naringin, hesperidin, and neohesperidin are relatively abundant in the
rind and pulp of green citrus, such as the specialty citrus Bushukan, Naoshichi, and green Yuzu

3. The carotenoids J —carotene content in the rind of green acid citrus, which are Bushukan, Naoshichi,
and green Yuzu, is significantly higher than that of other citrus.

4. The fruit pulp of Bushukan and Naoshichi contains 30-80 pg/100 g FW of the flavonoids nobiletin
and tangeretin, while the rind and pulp of green Yuzu contain more auraptene than the other citrus
species.

5. Antioxidant properties are higher in Satsuma mandarin, Ponkan, green acid citrus, and Buntan
suggesting that functional components, which are hesperidin and neohesperidin, have a strong
influence on antioxidant properties

6. Among the cultivars grown both in greenhouses and in the open field, flavonoids tend to be higher
in green Yuzu grown in the open field. Tosa-buntan shows higher levels of flavonoids and auraptens
(coumarins) in greenhouse cultivation. In Konatsu, flavonoids tend to be higher in greenhouse
cultivation, while carotenoids tended to be higher in open—-field cultivation.

7. Comparing the functional components of Yuzu by harvest time, the unripe Yuzu (green Yuzu) tends
to contain more flavonoids, S —carotene, and auraptene than the mature Yuzu (yellow Yuzu)

8. In the case of open—field cultivated yellow Yuzu, Ponkan, and Tosa-buntan, which are generally
stored before eaten, the functional component content varies by storage, depending on the variety
and part of the fruit. and flavonoids tend to increase in the rind. Except for [ -—carotene in the
Ponkan rind, carotenoids also tend to increase in the rind and pulp. Auraptene tend to increase
in the rind and pulp, except in the rind of open—field cultivated yellow Yuzu. Antioxidant

properties tend to increase in the rind

Key words: Bushukan (Mochiyu), Naoshichi(Takuma—sudachi), Yuzu, Suisho—-buntan, Tosa—buntan, Ponkan,

Hyuganatsu, satsuma mandarin, Vitamin C, flavonoids, carotenoids, coumarins, antioxidant properties
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Development of Dark Color

‘Sweet Pepper Koikuko No.

15’ Suitable for

forcing cultivation at low temperature

Misato NAKAMURA, Yumi Hioki, Yuko Hosomi, Makoto YokoTA* and Yukiko ISHIT™

E:3
IRARAR 16°CARAF T OMRAHET 28 L7 MMEIR IR R G F Rt T —~ > mEL 15 5 2F L.
DEEBERRE L OB IGERBRIC W T, AR LS.

#
3
ZORMEOBEIIL T O LB THS.
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FL ETREAIIRGKETHD.

2. Pepper mild mottle virus (Py ) (PMMoV (P o)) IZRbiIEE & .

F—U— K BREOEY—~, MHMERIENE, FIRH, PMoV (P, ») HHIME

[ZC&IZ
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W, THEDY ac2014-9) ZFF#, [(99B2-11-7-4 %
7 77)-9ac2] EICMBLL T D, FiRHE 12018 358 13)
EERLZ(X1).

2018 AR PEICFTIC CAEREITIRE ATV, 120183438 13
TR ‘B ((A) HE ST EFEFSUET) & [R5
PLEOUR CRIEFEMEN TNZT20,
K167 LAFELI.

B—<EE

MEHLUHE
1. TE—< EBX 1551 ODEEIERTE
HERITY L & —ND B =L N7 X T 2018 4EEE, 2020

FEFER OV 2022 FEEE D 3 HFESENE L7z, 2022 AL B =
AT RIMATT 2o ua =T 5 AF v 7T ATY
ATV, A U A Y —BRSRRE BT 24N
WCHREE L7 RERSEE LTTE—~ @B 155,
SRR L LT BBE, ZBREL LT M I N’
LTz,

2018 AT, 20184E8 A 6 HICHEREL, 9 A 12 HIZ
FERE U7z, BUBOHELE | X 4Bk, MERE & Lz, 2020 4
JEVX 202058 A 5 AICHEREL, 9 H 9 RICEM L.
BRBIRE 1 X 58K, 2 KIE & Ui, sdiki=lly, mifEpE L
% 9 alE 165cm, KRR 55cm, 1 Sex, T4 AT TE
L7z o AEPR T, 2018 FREEIS, RARAIREE 16°C,
TR BIARIREE 4 28°C, 2020 £EEEIT1Z, FLARARIREE 16°C,
TR BRIGIRE 2 21~28°C L L=, JEIRICIE, MR
EHEAIEEFERAL VAR 68, AIHT—R 10)
ZRV, N, P05, K0 ZZNFI3.2, 3.5, 2.4kg/a, 77
A2~ 120kg/a, TVA UG 19. 6kg/a (FEms <
774 b 9.6kg/a, /A7 U —2 10kg/a) & & HITHEH L
7o 13O HEEERITZERIEFRIC L V1T o7

2022 4EREIX 2022 458 A 3 HICIEREL, 9 A 13 HIZE
L7, BB EEEEE S L0V, U A v —FRE <
170, HBEBHBIIOTN A 58k, KIERLE L. Bl
KT, SR D 1alE 165em, KRR 50cm, 2 S&HEx,
T 2 ARNTCTE Uiz, Ny REBIREY, RASARIEE %
16°C, SRS BRMAIRE & 27~28°C & L7z, FEIRIT 2019
FERER L ON2020 4EEE LRI U & Lz, 1350 HEEEaIK
BETY ) — X5 EERTTEIC X 01T 72 (R
Srxan T —)b, WIRRAGEHAWT 1%RETY /
— /L THER) . A T A T —ZIBRIET S 2l 180cm, &M
40cm, FER 33em, 2 §eMiz, TR 2 AL CE LIz ~D
AEHIREY, RAEEIRE 16°C, Ml BRGIRE % 27
~28°C & Lz, BHHBIIIRE T AR B ALT5 (FRIFAL
JTHEHD) |2 HeS % ) ECL. 4~1. 6mS/m THAR L7~ TIRDKE
WFEITNTIE LR E U, RIS IHREEE 30~40%12
FREI LT

INEAFME S LT, 2018 AFEEIE 2019 4256 A 31 HET,
2020 4EEEIE 2021 4E6 H 30 £ T, 2022 4FE 1T 2023 4F

‘WEOY —— IEFoYac2014-9)
wm%
W7 FERE r201853%13) E—v o BERI5S)
ro082-11-7-41 e
I (99B2-11-T-4x & 7 5)-9ac2)
‘9F5 ] REE

20164F E5& R

Bl TE—TYUBEXIS] OBRER



Ry - BE - AESE - M - AOF

MHER MR R AR [ —~ @E AL 15 ) 15

5H 29 HET, WHERORIFZEAEMHINFHE L. X
MERFEDHZIL30g & L, B JA mrn iR s
[Vl

RIRFEE LT, 2018 FREIT 2019 4 1 A 21 HIZEN
FI10 B, 2020 FEEEE 2021 451 H 20 H~1 A 25 HIZ
I 20 H, 2022 4EFEIT 2023 4E 3 H 6 BIZENTN
5%, 6 A6 HIZENENS FAZ oW Tk Le. i
FIZie, Lb, SR, G490, 29 HIoESs, RIEE
DR, R, RE, RiE R, O RREL
L7z, F77, 2020 L2, 2022 FEEEIZ TR R OB fE— 4 —
BRLOMEE—a, —E LI TYT o7, 228, Ko
BIEE S L OMBHEERRAT L, 2020 4EEEIC ISR (D) AAR
WA T3 NF333), 2022 FEICITA GG (==h 3/
JLE (BR) OM-700d) (2 X W4T - 7=

FEEAH OB RS LT, 2018 4EEIE 2018 4F 10 H
1 HICTENFH 4 kK, 2020 4813 2020 48 10 A 1 HIZZER
FIU10 BE, 2022 BEEIE 2022 4F 10 A 12 HICENEILS
FRICOWCHAAE Uiz, JHET B I3EES, B0k Mo
WX, R, FXE, FAEBER & L. $£72, 2018
REEFS KUV 2020 AREEITEER, HEIE, IEWIR, FOicown
THA Lz, 2022 IR, THE, #ERc
DWTHIRFAE Lz, FLREOAEFREE LT, 2018 4F
FEIE 2018 4F 11 A 28 AT 48K, 2020 4EFE1 2020
£11 A 10 BIZZNET 10 BE, 2022 T B T
2022 - 12 A 27 BIZENZEI IR, A T A 3R
FEClX 2023 - 4 H 17 BIZENEN b B L7z, A&
HHTES, EORE S, TR, TEE, SR L
72, 2018 FFJEIS TN 2020 ARBEIT IR, FRARIC DN T
HFRA L7z

2. TE—TUEEX 155 BIURRHED bNEVAIL
RIEERRTE

ML LT T —~ v EBEA 16 5, [(99B2-11-7-
AX 7 7F)-9ac2] BELO THEDD ac2014-9) , *HHH
- RmbEE LT B (R LS TR,

(FyH~7 ) (A LB, BERERY, A3
U—" (EHEHE PR s 7R, BHEESRRD ©, ‘14
BT =" (hST U A VAW L& AU TE, AT
RSB ® % V2. 2020 455 A 20 A2 50 7L kL
AN ITE R A LORHRE L, 7 RAIRECTER L.
TMGMV (Py) % 50ng/mL, PMMoV (P, ) % 10ng/mL (ZFH#E L, 1

TR OAIEC =R T A LET6 H 11 BICHERE LT

Heffif2 % 23°CIEIR, 16 R AROA o F 2 X—F2—HT
BHL- 6 H 17 BICHRIC L D 2 FBEOMRE L OV Dot
immunobinding assay (AT, DIBA{E) Ik A L%
M EIT- 7.

3. TE—<UEEX 155 DOEMETRE

2020 FEEER LU 2022 L, TE—< 2 EBEXR 15 5]
OBMILTRBR 22235 C 2 A, BfEfc 1 A, W+
T1/A, FEMTLE, MEMTL O 6 FTEML
77, BHFEA ISR 9 (R L=

IWRHRFE S UC. AR DSEH R LT A dL, A fLIS 0=
OV TR ER Y i L=, sRAE, 22001 T
2020 4 10 4 ~2021 43 A, M-HHCi 2020 4 12 A
~2021 4£ 3 J, TR TIE 2022 4 10 H~2023 4F 6 A,
FAETHClE 2022 4F 10 H~2023 4£4 H & L7-.

BEREL LT, Q35 1 B XU 2 T 2021 4F
1 A5 A, HERTIRFEFEL A 18 B, M+ cidFEGE
1 A28 HIZ, ZNEN5 RI2HOWT, B, 29 HEO
RS, RIEFOWIR, BE, RiE, RE RRE, R
FEETE L.

AR, B0 T o7z, FAEAIFL=NT 1T
%2020 4F 11 H 2 B, %2572 TIX 2020 469 H 30 H,
HAETCIE 2020 42 10 A 19 H, U5+ TiE 2020 4F 10
A2 BEL, HAEEBIX, ZThThsoEXER, X
75, EER, ERERE Lz

w R

1. TE—Y U EBX 158 OEEIRE

1) IS

HEARHE « SO EREE R 1 IR L, =<
BB 15 5] ORI RS TE, 25 Rk L ik
DEFRY Th-oT. 2018 FHEEITIST 22 O AT AL
i 16. 8kg/m?, A FBINEIE 12, 1kg/m?, A fh3RIL 65. 7%
T, ‘BRE LHARBCRNEIIFRE TH D25, A b
INEIEZ L, ARRITE -T2, £z, BEE ORI
35, 6ke/m?, A SRIVEIE 3. Tke/m?, A FhERIT 64. 0% T,

BHRBE BIO I RYT LHAUGEITE L, AN
RKITmN -T2, 2020 LEBE I B AR oo IR B R X
19. Tkg/n?, A fRINENT 17. 6kg/m’, A fHERIT 85. 6% T, ‘H
BE LHANEITEL, AWREE»o T FT, FOE
HAD TR AL 5. 9ke/m?, A ShUNIEIE 5. Okg/n?, A fhR
1£83.3% T, ‘HABE BIO ‘I RY’ LHAUE
132K, ASRITE ) o 72, 2022 AR HHERERC T B4
WM O AT IR B BT 15, 1kg/m?, A fBUNET 14. 8kg/m?, A
MR 96.4% T, ‘HEBE BIO R I RYT LREER
SRINEIIFERRETH LA, AMNEITEL, AMRTE)
ofz. Flz, FFEHOFHRRINEL 5. 6keg/m?, A SUNEIX
5.6kg/m’, A fhEIL 98.2% T, ‘HBXT LINEIIIEFEE
THHN, ABRITEDN -T2, 2022 A U A Y —2IHHR
BRI 2 WMo AT IR RN RIS 12. 8kg/m?, A AhINETE
12. 1kg/m?, AfBERIT91. 1% T, ‘ABE BIO “hFI



16 R EEER o 2 — PR 0 8B 33 &

KU AZH, AT AR L OVA MIEITZE <, A MR
Iz, BEEMO RN ET 6. Okg/m?, A fUINEI
6. Okg/m?, A SLZRIT 97.4%C, AIHRERINER LOYA LY

B, ABRIE BB BLO IR &

STz,

*®1 INEHHE
. o g ot o . THRERE’ ARNRE "B
MBEE  mEHs Rep-gE mmmme e R 7
+8 16.8 12.1 65.7
2 ___ - =
E-YYBARIS B 5.6 3.7 64.0
T H N - £H 16.7 8.3 40.4
W18 ygikpyc HPEEER HEM 5.0 23 399
+5 17.3 12.3 59.7
TRy (B
bR BV EE) HER 49 3.3 57.0
o meiss +5 19.7 17.6 85.6
ZRRXDE HER 5.9 5.0 83.3
s 25 18.4 10.8 51.3
2020 t# S % (R
1gRaktt T PRF R HEL 5.3 2.8 46.2
P 19.9 16.3 741
TRy (B
PR EYER BE 5.4 4.2 71.3
e P 15.1 14.8 96.4
ZPREXE HEM 5.6 56 98.2
T HEiE N £H 14.9 11.9 71.0
2okt HBE IR HEN 6.0 5.4 88.0
*8 15.5 14.2 89.8
TRy (B
2022 by EYEE) HER 6.4 6.2 95.3
I +8 12.8 12.1 911
TmBERDE BED 6.0 6.0 97.4
"%%jf;_ s ) 28 12.1 9.1 69.7
VEIE AL T A HE 5.5 48 848
P 1.2 10.4 88.4
TRy (B
PYREYED BE 4.7 45 95.2

z) $AEH (&#) - 2018 ; 20184108128 ~201945A31H. 2020 ; 20204108128 ~202146A30H.

2022 : 2022410A248 ~202345A298.
AEE (MEY) - FFEDO12A~2A.

y) IREROFRRSFABHMRHFTREICEY, ARRFARVTTILAL LTz

2) RE

BRI - RO RFREE R 2 1R L. [E—~
EEAZ 15 B ORIEREIIRIIRLTE, SE MR E T
WDOERBY THoTZ., ‘HBRE EHARREITIOPEL,
BRI, RAITOREN -7 Lbig, ‘b
TR TP IRODRERRE T, BBET Tk
pinodo. SR, DEBITERRE T, B OITHR~00R
T ‘HARE EHANFERENRWENTE 572 29 S
RS, RIEMOARITELIZ L 0ENNDALNTZ. R,
RIEIIEEIC L > TR ‘BBX BIO MIRY’
LI, 2018 ARFERS JIUN 2020 4EFEIIHERRLL 1. 8~2.0 T
[IFRFE, 2022 4FBEIIHERELL 1.5 L/ S ot

PECRHE - RO RFEOFEEK 2, FEOPEL IO
RT3, K3, M4 ITR Lz [B—~EmER 15 5]
DREUT, WTNOFREFER L OPHERSIZ VT,

HBET BLIO ORI R CHANHERS I ORED
EAVNE L, Bk TH o 1. AR E—h—3 90 B3 E

t, 180 ENfkEE TR0, (B —v @B 15 5] 1%
HBE BIOQ M RUTHAERDD R BRI
HWEHETH T2

Het kR L OUUEREIC 31 B 2 OB EE R L O EE
EHRBERDELY Thot-. [BE—~ U EBA 15 5]
TEOTIORRARL, DRI T b BB TR
ThoT-.

RS TlENA T A RS L Y, ERE TR
<, AT/ E K 2otz PHEREIZ X D&
TAB L OBEREAINS o, BEE 1I0nFno
FEERRR,  IHERENC W C O B KOS I R RR
Thote., THERETlI A VA =i T
BRRAEIN/NES ot R RY TR
ASNA T A T —EARRE TR LU AR K E )
Stz F7m, HHEREICRIT S 202343 & 6 ADHIE
FERE LT D LHERB I ORENKEL kot



R e BE -MZE - B - B TIHEREMBRRARK B —< 0 EHEAL 15 5 17

&2 REfHY

RBE R4 - BT 22 b kR BEIL ;);%2%? %;f;{ifn RE AR ORW wmi AP ay RN
E—< BE%E  B& @ @ ® ool F 3% 85 43 20 0.9 3 23
018 BEEHE) & vps B LHLFR  F ¥ W 84 45 18 0.8 3 22
FHEEY(35) & 5 5 $ ool ¥ 31 718 41 1.9 0.9 3 24
E—Y aBaXI155 PRORZ & & PR % PAOM 34 7.6 4.2 1.8 0.9 3 2.5
2020 BHEGHE) & ES B ORBRR OE PeM 32 83 42 2.0 0.7 3 23
FHEEY(3E) & 5 f pOFE B vHM 32 80 42 1.9 0.8 3 24
E—vY aaXI155 BR & POE H POM POM 36 6.9 4.4 1.5 0.5 3 2.9
thay  ABEGE @ @ 0 @ pem peM 0 76 43 17 0.4 3 2
RS RY (B%) & Ea 5 B M veM 32 76 43 1.8 0.4 3 23
2022 E—vY aBaX155 BR & & PR E E 37 6.9 4.5 1.5 0.5 4 2.8
N I1v—  HEEGHE) #% & & H POM POM 28 7.5 4.2 1.8 0.5 3 2.2
BERE g3 py 3B & 5 3 @ epM M 27 11 41 17 0.4 3 23

z) #ERB : 2018 ; 20194 1A21HIZT0R. 2020 ; 202141H208 ~1H258 1220, 2022 ; 202343A6HI<5R. FA46A6RISR.
y) REfE

40 -
:
%
3
- 35 A
]
]
%
] < i
: 2 30
- =
x
:|
a4 25 -
-]
®
i =
o ]
:
) - R R
i e 1 ‘ i ‘ ‘ = 20 25 30 35 40 45
K2 E—vY BBxX158] ORE FIE (Cx)
(2020 4£ 12 A 2 B8 OF—<T UEEBEXRILE O#HE ARSI RY
3 REDBAESKUEE (2020 £E)?
2) 202141 820 B 1 B 25 Al 20 RFE.
BEHI R BAERIHENFI33 #£HA.
FE O =/ {(@) > (x?
%3 267
_ _ AED 202343868  HEH 202346H6H iy
HRERE R - i L ) o P o L ) o
E—voBBERI5E - - - — = 28 254 1281
2020 HEE (RE) - - - - - — 322 30 1253
FEE R (3E) - - - - = 328 335 1231
E—<vomB%I58 285 126 121.8 283 130 122.8 28.4 128 1222
i%‘:g? HEE (HE) 357 205 114.2 349 22.4 1141 353 214  113.7
FEE R (3E) 332 213 1147 373 25.3 1123 352 233  113.2
2022 E—<vomB%I58 285 0.7 1268 281 111 1254 283 104 1257
A= HEE GE) 341 204 1171 359 219 1159 350 211  116.3
RiRF RS R (3% 347 217 1156 355 22.1 116.1 351 219 1157

<

z

ER 2020 202146 1H208~ 152502208 AE. BEHE ) BATRIENFBEHEA.

2022 ; 20234 3A6RIZ5R, MECHAGAICSRAE. HRBMBH (I =H I/ L% () ON-700d) £ .
V) BE o=/ {(@0 (%))
x) BIEAE (h)=tan™' (b*/a%)



PR (L)

A (L)

A (L)

18 R e 2 — SR - 5B 33 &
s t - s
TR IN DA T —E R
40 1 40 =
38 o
or 36 4
35 1 31
321
* b
30 o &30 4
F&* o 28 1 ——
o 26 1
0 24 1
22
20 T T T T v 20 T T T T v
5 10 15 20 25 30 5 10 15 20 25 30
R (Cx) T (C)
Ty
40 1 40
38 1
35 + )—é—( 36 9
= 321
30 1 = 30 -
F@ 328- @
m 20 o
25 o) .
22 1
20 T T T T v 20 T T T T v
5 10 15 20 25 30 5 10 15 20 25 30
B (05) ) B (%)
3 A 6 BIRERER
40 1 40 =
§ 38 1
- 36 4
35 0 |—'=L2|3=|—|
7 32 1
30 1 =2 30 1
l—§—| 28 4 +
B 26 1
25 1 24
22
20 r r r r . 20 T T T T v
5 10 15 20 25 30 5 10 15 20 25 30

FHE (Cx)

6 A 6 BEAERER

OE—vUEEXRILE

O#sE

W (Cx)

ARSI RY

M4 BEOBAESELVEE (2022 £E)?

2202343 A6 BIZ5 R, R4 6 A6 BIZ5RIOVTHE.
SHABE (2= 3/ L2 (BF) ON-700d) %R,

FEC=/ {(an>[bx?
IS —N—IHMFEREETT.



HAF - RIE - ML - BEE - A

MHER MR R AR [ —~ @E AL 15 )

19

3) EF/HE
2018 ALEFS IO 2020 A DOHGRHE « S FEOFREF W
DAEFREERR 4 TR LT, 15 5] @
BT HBE, IR LERENOOHL, F
L 534 T ORALZ O &V ERIFRFE D085 0 o 7o, BRI
FFRE PR R <, BXRRITFRE T, FXEHRT00D
RODFRIRRE CTh -T2, EHRER LUERITOCE) -
7o FT, B LIEBTERITR00ED - T

HEAHE - SOOI B AR 5 (TR L
155 OFEENT ‘HBBXT LRBE)N
<, WEORE JITFBENRLPRORE o7z, FEBB L
OERRITORONR o T, EREHIT HBE L 15
FRE DI o7z,

2022 FEERIE MO AT REEZ T 6 IR L. TE—~
VEBR 15 5] OB ‘ARE BIO M RY’
EFSEC, BB F ORI O X (TR D005
of-. FERITIFERRER o7~ TERITHHERE T A
BE BIY RIRYCHARTEL, UL —

E—~ AR

B —<rEmBER

TR TIPS FU AN TEL BBE 12
T o T BRI T BB E BLO R
B RUTHARTEL, N U4 Y — IR Tl A
BE BLO MR ZHRTENS. 72, f
BIINT OB TS ‘ABE, ‘M IFY I
AT o T2, HifEIZ EESE TR b E<, Bk
RTS8 1 EBIHE R I3l o 72
2022 PO DOAEFTRMEEZ R TIOR L. [B—v
B 15 5] OFEBIR0MLS, EOKE ST
TIHREETZN, A T A v —AEE TIEOORE Do
7=, HiFERWITNOFZICBNTHEL, ABE B
FO R R U ITH 3~4 BRI D 2R o 7.

2. TE—VUBBXR 1551 BLUHRMHD L/AEVAIL
ZIERMEREMGARM « SO T U A L 2P
EDFERZF 8 IR LT, XHRHE - il TBor), T
YT, , LA BNT—T X TMGMY F8 &
O PMMoV (P o) 1Z%F L, ENENRER &R U L Bfn 1o

"él\/\o]j‘_‘,

4 EBEOBOLETEREWN?

BN - . _ -
i o FERY IEER FE % g% % X E1TE
HEREE EL Y ) ngw (mnj) (om) P %(ﬁ) %ﬁ% ﬁ(f]m% (cm)  BA7ER
FE—vY o Eaaxi1bse PP ==} 8.3 30.9 8.3 22.8 10.7 9.8 48.5 9824H
2018 HHE () =] ==} 8.6 28.4 8.8 19.9 8.5 10.4 56.6 98218
rH 2 FY(BE) f PO 8.8 30.9 10.3 23.1 10.0 9.5 54.3 9822H
FE—vYrvaaxi1hse th th 10. 4 34.0 12.1 21.0 9.7 8.7 58.0 9822H
2020 HHE () =] hchek:d 10.4 31.1 12.0 21.1 8.4 9.3 65.6 98198
rSFY (BE) f PO 9.3 28.1 13.4 19.4 8.3 7.9 53.9 9819H
2)iAZEA : 2018 ; 2018410818 124%. 2020 ; 2020410818 1Z10%.
Y)2018IEHEN S EIRPKETOPMEBERE, 2020E N TI~4EEDhREZEAIE.
XNEIDPEDEEZRE.
£5 HOBBOEEEE 0
o O IER IR IME IHER ..
REBRER Rk - miE BB xx (an Com gy R
E—vY vEaaxX155 2] =2 14.9 8.5 122 18.8 -
2018 HHERE) F o 14.5 8.0 114 19.6 -
Y SR (B%) & t 14.3 8.1 103 19. 1 -
E—Y BEXISE P PR 159 6. 6 91 14.9 ¢
2020 HHEE (RE) th =n) 15.4 6.2 95 15.9 th
FH 3 FY(BE) PO a2 14. 1 5.9 76 15.1 PrE
Z)AZER : 2018 ; 20184118288 (Z4%. 2020 ; 20204118108 1210%.
y)2018 ; thiEM S FE IR ETHORREZFAIE. 2020 ; F1IDETINLIEHB DD RE % BIE.
x)2018 ; HE— RO SA~SEEHDOFREIERE. 2020 ; E— RO O5~6HEOFREZATE.
£6 BRIENBOEEEMEQ?
. . RIIRE +2m) 2R THE IHOH smE’ BT
HERGERE R - RE 5 ﬁmz%a) woE e o) o ) Gn B
2022 FE—vY vaBaxX155 th ekl 9.6 34.8 43 4.9 8.7 9H24H
s HEE () == = 9.9 27.6 39 5.4 7.2 9H21H
FH 3 FUY(BE) H A0 9.6 26. 4 38 56 6.8 9H21H
2022 FE—vY vaBaX155 th o058 10.0 37.8 50 5.8 8.6 9H24H
NATAY— HHE(RE) t = 9.9 40.4 64 7.2 8.9 9H22H
BRI FH 2R (BE) & PO 9.9 34.6 58 6.6 8.8 9H23H

2)AER : 20225 10A 128 (&R HKT ORE.
V) RN S FINHETORMEERE.
HRR=ERR TR



20 EAEESE R o 2 — R o 33 &

x1 BOURHAOEERME Q2
E=0) IR EIREHHK

HEBREE Rt - 2E B Tix Com gy EREY
2099 E—VUBEBERIE PR H 111 12.3 9.1
D HEE (HR) H H 112 16.0 7.0
S RY (B3%) P i 108 16.8 6.4
2022 F—YUvBaEXIsE v dHX 219 22.3 9.8
NATA ¥ =Y HEE (HE) ] & 222 24.9 8.9
BREE  rHIFY(BE) e t 226 26. 2 8.6

DFER : 202251282718 IZERHKT ORE.
VEER : 2023F4A1TRICERHSHT OB,
NERE=ERE 8%

£8  FAEYALRERERED

TMGMV (Po) $£7& % D FE IR PMMoV (P, ,) % %8 % O fiE 1K
BEE I BEE T *Eiifg?
=] . = - 7\
R - R s BUD  mkm mwosm MR mws HE0 maw BEC gpe
7 g Mo B

L SL + - SN SL ﬂ;’g L sl + - SN oSL o+ - =
E—v vEBX155 5 5 0 4 1 0 5 0 5 0 5 5 0 5 0 0 5 0 5 L3
(99B2-11-7-4 x 4 F5)-9ac2 5 5 0 4 1 0 5 0 3 2 5 5 0 5 0 0 5 0 5 I
REDYac2014-9 4 4 0 4 0 0 4 0 4 0 5 5 0 5 0 0 5 0 5 I
SN (L EETFR) 5 0 5 5 0 0 5 5 0 0 5 0 5 5 0 0 5 5 0 -
FyATSY (L8 EFR) 5 5 0 4 1 0 5 0 5 0 5 0 5 5 0 0 5 4 1 -
SR — (LEEFR) 4 4 0 4 0 0 4 0 4 0 5 5 0 5 0 0 5 1 4 -
Lag /87— (LB imFE) 4 2 2 2 2 0 4 0 4 0 4 4 0 4 0 0 4 0 4 -
z) 202056 B11BIZHh—RS V& LikIZ & 2 1%5E (TMGMV:50ng/10mL, PMMoV (P, ) :10ng/10mL), RE6F1THIZERIZL 2 X FHORERE L UDIBARIZL 51 L RRH.

LL:BEx %, SN: 25X %, SL: #FE M, + 24 LRRH OIBAK), — 4 L RIERH DIBAK)

MeaR Lz, (B =< ESER 15 5 BLUHEHRTH 3. TE—TUEBX 158 ORHETHRR
5 1(99B2-11-7-4 X 7 7°F)-9ac2], [FE->V ac2014-9] 1) IRESFE
1Z, TMGMV BAFETIT, BEFEHEIC X ZIERD A B, DIBA i% B —~ B AE 15 75 LA BRI A2 10
(CEDUAVARIETIZ TOW 23RS 722y, BAZE IR LTz, sl 1 B KOG Hhilcksn» g e -~
TR T Y, DIBA B CTIE TMOMV (3 S e o 7z BB 15 5] O A SIEITHRGEL D 2o dz. B

PMMoV (P, o) #3518 I, 5T 2 FIEIRA A B, DIBA 1% MR IOEEN CIGREEL Y & A SINEN D)
TIE PWMoV (P, o) DS S 7278, VST ERECTH Y, 7o MINEIEBRIGINC L v B pfHima R L. TE—

DIBA V£ Tid PMMoV (Py, o) I3dR HH S 7e o 7z < UEBR 15 5] D A SERIIER T 2RO ORI
E_TE»-oT=.
£9 BHETSRICES T HEEE
HEISTT RIE - B H=E
&8 : 20204688108
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Summary

We have bred a new variety of sweet pepper, ' Sweet Pepper Koikuko No. 15’ , suitable for forcing
cultivation at minimum night temperature of 16°C. ’Sweet Pepper Koikuko No. 15 was judged to be
promising because it showed high yield and quality fruit to the standard cultivars in three years
of productivity tests and field test. The characteristics of this variety are summarized as follows
1. Under the minimum night temperature of 16°C, it showed the following characteristics compared to
the standard variety 'Miogi’ : high A-product ratio, equal to or high yield. The skin color was dark.
2.1t is resistant to pepper mild mottle virus pathotype 1, 2 (PMMoV (P ,)).

key words;dark green sweet pepper , low temperature resistance, F, hybrid, PMMoV (P, ;) -resistance
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Advancement cropping season and high—yield production methods for greenhouse

cucumbers (Cucumis sativus L.) in hydroponic cultivation

Takemasa Hosaki, Hiromi Yawsaki, Masashi Yaworo™ and Yuuko Shmoruyr™
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Summary

In hydroponic cultivation using cucumber ‘Josho661’, we investigated the methods that would allow for high-yield

production by moving the planting period earlier than the usual period of late September to early October, and

obtained the following results.

1.

In long—term forced cultivation, planting in August and September yields significantly higher within the year
yields than planting in October, but after January, many branches die due to wilt, making cultivation after
April difficult. Therefore, the total yield was significantly lower, with a 60% for August planting and a 52%

for September planting compared to October planting, which was cultivated until the end of June.

2. By adopting a two—crop system per year of retarding cultivation of planting August and September and semi—forced

cultivation of planting January and February, it was possible to reduce the loss of yield due to wilt symptoms
in the latter of the cultivation. In addition, we investigated methods of control the training branches, that
training branches are renewed at every 10 nodes (10-node renewal cultivation), or when the training branches
are renewed at develop at least 10 nodes and the flowering node is at 6 nodes or more (10-6 renewal cultivation).
By using one of these methods, yields increased significantly compared to conventional lowering cultivation
without renewal pinching

Compared to conventional lowering cultivation, 10-node renewal cultivation and 10-6 renewal cultivation can
reduce the number of times of lowering and defoliation, and although it takes more time to lowering per branch,
the time defoliation per leaf was slightly shorter, and the time required to harvest each fruit was significantly

shorter. The total working hours required for lowering, defoliation, pinching, and harvesting was significantly
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shorter.

4. From the viewpoint of yield and workability, 10-node renewal cultivation is considered suitable for retarding
cultivation, and 10-6 renewal cultivation is suitable for semi—forced cultivation. When Combining 10-node
renewal cultivation with August planting, and 10-6 renewal cultivation with January planting, or 10-node renewal
cultivation with September planting, and 10—6 renewal cultivation with February in a two—crop system per year,
the total work time was calculated to be roughly equivalent or slightly shorter compared to the long—term single—

crop conventional lowering cultivation with October planting

Key words: cucumber, hydroponic cultivation, advancement cropping season, high-yield production, two—crop

system per year, renewal pinching
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Estimating of the Origins of ‘Suisho—buntan’ (Citrus grandis Osbeck) and
Pummelo Hybrid ‘90T9’ Based on Self-incompatibility Genotype
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Summary
‘Suisho-buntan’ (Citrus grandis Osbeck) is a pummelo cultivar with few seeds, whereas ‘90T9’ is a seedless
pummelo hybrid. Although both cultivars are useful as breeding parents, their origins are unclear. Therefore
I estimated the origins of these cultivars based on the self—incompatibility exhibited by the genus Citrus.
My findings suggest that ‘Suisho—buntan’ is not a hybrid seedling of ‘Tosa-buntan’ (seed parent) and ‘Ban-—
okan’ (pollen parent), which is considered to be the most reliable; but that ‘90T9’ is a hybrid seedling of
‘Tosa-buntan’ (seed parent) and ‘Suisho-buntan’ (pollen parent), which had the same self-incompatibility

genotype of ‘Shisho-buntan’.

Key words: pummelo, pollen tube, cross compatibility, S genotype



EEEHE AR (Bull. Kochi Agric. Res.Cent.) 33

1 44-50 (2024)

AT (LAD) 2 AW X A EDEEA

DA AT - BEEAR T - PUAR

22« FREFFLEZTT - ALgUmee

Quantifying the Pruning of Yuzu (Citrus junos Sieb. ex Tanaka)
using Leaf Area Index

Yuu Tanmvoro®, Takuya Hirose™, Sora Nisumworr, Kazuhiko Nakano™

£33

>k stk

and Tomoaki Kitazawa

#

ZRIZBIT DHAEDER(LOFEEE & U CHEmMRBEN (CLT, LADIZE B U, LAT & IEREE ol CHEE T D 720D
TT R ) =T F T A — (LT, PCA) ORESHFEEZH SN L. & 51, FERSRER KON EEOB S0 D,

HIEe R AERZ TR LT,

1. PCA % FAVNCHIIE L7z LAT (LLF, PCA-LAT) i, F=8pH07> B HEEIE 80cm 0> 4 J7{7 CGRIGREAL) OALE LD 90° OB =—F
¥ v 7SR UTRAE L, RIEA 4 (7,23, 38,537 ) THHT L7IRFIZ, e b EBRD LAL(LLF, J50 LAD (TSl L7z,

2. WNAFEL RO FAETIA 2> 5, BIARREH 72 © DILEA 2. 1kg/m’ LA_E OV MY E GEINEME) 2> WS e 5008 0. 30
AIMOEHELEE LTI (RFRAERE ) M5 D TV AR L7z, 2 o EME) DK RO R #ow A
TEH LAT 1 3. 7, LAT J8b B0 1. 7, LAT B 3R13 30, 64T, TN HNHATERO AR L 0D EEZ BN

X —U— RREMERNE, 77 by =T 74—, A ER, KA

LI

EEIRNO= X (Citrus junos Sieb. ex Tanaka) FEHITIL,
HEPER DRl EAE e 7220y BB, BoosEs LOVEHR
FEEOLRR WS O NERIPEH ST D, Lk
L, L RRFERERMEDIR <, HAEIRE S DFFFEEIC
BHA L, 2 OIEHIEATEE T 2 ER & 7> TV,

71 2% VDR AEITHOWT, FAEDTEICE R LI
72 29 I IBNE DD, HAERITE R LI 7
<9, 2 RZTBNTHHAEREEBIOOR T HEB L OO
HZATHA B E 7o o TNV, F 2 X, I HREN M
DI FHAE U CEBAI TG | SN D 72w, FidiiE
LA EITONT, B ER I IR A EEETETT5 2 L TF
BEr oy ha—L L5, EREOENIADRLE
{HIZ27273 D DT, WFEFRERIRIOBLEN G b, TAERDE
RO CTEETHS.

2O O, BAEDERLOIIE L LCLALIZEH
L7z HATEEDIRIEL L CHAEEREZAVWAEELH

D08, HAEROBIARORER Y, fifA L CIRE Lsiiut
IRV LAL (IIEE CORREAS ATRE T 2. LarL, F5
LAT OB, ZRARRHH] & T332 7=, LAL 2
HEET 2 723DD PCA DREFEZARR LT, S BIT, RS R
I LOUEMEOBLEN D, T RZBT D E/ A ER
FeE L L= DTS5,

PRBAIGRIE, NG K - MR SE A A A 4
[ “ToP(Internet of Plants)” 7%& < Next A ERE =
JEEE) ~OHE(L) OB A 2T CHERE LTz, $7, FEMilc 720
T, ZsTd KOG OBHAEPES, B EmRRE S,
LSRRI L 2 —, RRREEREL o 2 — 36 JTOVR
RERSG ORE D Z Kb 1A G- 7. Z ZIZEe LGRS K
WOBERTD.

MRELUAE
1. B4 E L= PCA 12k 2 1.X0) LAL BIEAEDRET
FPIRANT, PCA |2 & D= 20D LAT B fioi 7l ER s

* BEEHfliY 5 —SARBR  TRR Y

o BUERTERE

sk B PRIRIE > 4 —

ek BLHATH IR 4 — i B BT

2023 -8 H 16 A B



BA - B - AR - R - AER

I (LAD Z W -2 XA EDEEL 45

JOPCA-LAT BT I RIEFAEU U NT, A& 52 W
U7z, SN T8 (Eantigla, LT, 399 12
FRAIRR 3. 0X 4. Om ThEE X HALT- 20~24 HEAE DB A SO
RIASGRI10 HE ek L, 2019 4E 8 A FA~9 AlceBEsk A
HEFEFS L OMIIE (R, IR A L7-t%, S50 LAT=42
HEMAE CRHEEO BT /R A T (= (AR
8 /2/2) X 1) ZFH Uiz, e (BEEmii %, BN Cr7aE
% 20 BB OBINL, A I —TRAFXY LT 7 U —Y
7 =7 DOLIA for Win32 Z TR L7 PCATAT I3,

o WESA
(G

2. RERBERL V= PCA 2L 5 2R0 LAL BIESRDIEEE

WIZ, 25 R4 IV Wt L7z PCA-LAT ORIEFIEIZ DN,
A AH A PTG L 7. SNITHFERIFIRR 3. 0} 4. Om THEX
LIz 19~26 FAEDBRLBERIEDXTASGRITL 1, 3 20
T4 = FEIILAT 1, 2019 452 A M) (RAERTD, 3 A
H) (FAER) K08 2022 4F 2 H MR (EAERD, 3 A T
(HAER) S, #ER 1 L [FRRO TR L7z, PCA-LAL
13,90° DB a—Fy v 7 2HaE L7cPCA & VIl
80cm BfE17= 4 FATONIE L Y, BRHAD 2019452 H 27 H (¥
AUTERD, 3 H 25 A (HAJER), 2022 4F- 2 A 9 A (FAZERD
KO3 A 25 H (FAER OHFITHIE LT 38R 1 EFERRC
fHBOfENTY 7 N VY, 5 RTESA, 4 KIEMAF L O KIEMA T
fiET L7z

[X]1 PCA

3. PCA-LAI 2k 22 XD EAFEEDIZL
IRV, VAN PER TR 0D FEREFAT )~ & AERENED iy Ml

EXKAD 9 H 30 HATIZ 90° D a—Fx v 7435 Lz
PCA (LAT-2200C, LI-COR #HD % Fv \, (LIRS O O FEE BB,
T 30, 40, 50, 60, 70, 80, 90cm BiEFL7Z 4 S (RVERS
A0 DfziE & W IE L7z, (HROfETY 7 1 (FV2200, LI-COR
D) A, KTEF 5 (7,23, 38,53,68° , LIF, 5 KIAM), K
Tafy 4 ->(7,23,38,53° , AT, 4 KIEA) BLUKIEA 3 D
(7,23,38° , LLFN,3 XIEA)ICTXY, tBE%
Horizontal (default) & U CA#HT L7- (X 1).

PCA THIET 2
PPN S

2L D REDHET

Y= H D
IR L > X2 907 D
Ea—Fy v 7 EEEE

FEPLA DD
T PR

N T

ZHH L, &L PCA-LAT % & OBIREMRIT L C, MiE et A
TERAARET LT, 2251 LOEET O S 41T
WDET8 [ GE 1) 55, SEI kA 4 B OB 5:
& Ul MaECH R IAPER T & L, 2 & etk
VAR U7, A8eE A TS L OMEIAREI S, 2018 4F 11 A, 2019
£E 11, 2021 41 H3 L TR20224E 1 48R CHiE (R,
FEPAR) J6 J OV S AIE L, A3 JOMFEIIARITE L L
THEH U7z 081, 2018~2021 4E0> 11 H (DI E R4
U7z AR L, IR LI RS O E S (3R 2)
m 5, B EREICR T 2 BER S 72 0 OFEHEN &%
2. kg/m* & L, 2. 1kg/m* LA b2 R, 2. 1ke/m* ASm 2K
IR & LT, BEARS SRR T Hoblyn & PG H(| 44F
AR |/ CHPFEHATRNGD) ) X0 R U, e
PE FFPATE D4 0.30 ERRE L, 0. 30 A - ARRRAERE R
B, 0. 30 LA 2 =it i & U7z, s JOWRFERR
PEORAAI X 0 FARRMZ 4 DIPE L, SR>



46 B R S o 2 — SR

% 33 5 (2024)

IEPRAERE S & S ST B> PCA-LAL AHEE L7~ PCA-
LAT I3, 2018 4F- 11 H, 2019 4E 3~4 H, 11 A, 2020 4F-4 A, 2021
1 ABLO3~4 ADZEKH AL, FEHu0A D 80cm i
72 4 FEONETHRE L, 4 RIEAABHEH L. 2018 4F 11
A, 2019 /£ 11 AF L0 2021 4F 1 AICHIELT- PCA-LAL At

AUTERITLAL 2019 4 3~4 [, 2020 £F:4 435 J 102021 4E 3~4 H
WZHE L7z PCA-LAT 2 HAER LAT, BAERT LAl —HAER
LAL % LAI JBub i, LAL J8v b8/ AERTT LAL X 100 % LAL J87
) & LT

F1 FEIHOME

10adb7=v D
il SR, R RS (48)” Tt (m) i Bt ) TR (n) TR S AT
TR )
ES\ )1 14 4.0 X 4.0 BR.L B R 2.4 16. 7 64. 1
ES] | 14 4.0 X 2.5 BR.L B R 3.2 20.8 97.8
w3EC | 14 4.0 X 3.0 BR.L B R 3.1 18.2 72.6
D )| 15 3.5 X 3.0 [ENEE/SiA 3.1 18.4 83.7
FEA A2H A 3.5 X 3.0 PR 2.6 11.3 61.5
FHEB /'S 24 3.0 X 3.5 PR 2.2 9.7 62.9
FHHEC IN3C 26 4.0 X 3.5 BRI 2.5 13.2 56. 8
FHED /A5'S 10 3.0 X 2.7 PR 2.3 8.3 68.1
z) 20184FIRf S DK,
y) 2018~20214E D4R H O FHIfi.
x) PR X RRIE/2 X BB/ 2 X At X 4/3/2023E L& U TR, 2018~20214E D 4411 A O ).
W) M=o X R BRIE/2 X SRR/ 20Tl L Uiz Uit 7o ) OIS A TR S, ROREINEA & B L 72102 72 0 REHASL L 0 B,
#2 I XOHMENREOREHITIE
. 18524 72 0 IR N2 e Bl iapayi I
wEE ; = gy Thekh WS .
fE% it (kg) I (g) % (m”) (kg/m’)
1978 8 165. 8 21.4 132.0 14.9 11.1 2.0
1979 9 360. 0 37.6 109. 0 22.1 16.3 2.4
1980 10 199. 1 20.1 121.0 14.5 13.7 1.8
1981 11 381.0 37.8 104. 0 22.3 17.1 2.3
T 276. 5 29.2 116.5 18.5 14.6 2.1

L) HAFIB64F ) a0 UL 1L ] 2 3 AR 05 R R T 22 2 AR A5 0 0 kR,
H2) WpELk, 84EAE, B HARTE, WS B T BEIE 432, 3~ 3. 9m, BR[H 233, 4~5m O 1514, 134 % F 4.

B B

1. EBRAEE ALz PCA 2k 23R LAL Bl SE0RET

EFRNTRIT D PCA-LAT 13, WO OBIETH, 5 K
TEA CORIRAZ S LAT X WK< 7220, 4 RIEAORHITIX
[FS5EC, 3 RIEADHEN IR RO Th o7 £i2,4 K
TEA COFHHRFO T B ORI T, 80em & LIZHAC
FHRBFRER 0.82 L e bRV IEOFHREA A AT, EAHREORE
BOTHEZENRD bz T hoERRIzisCh, B
151 35~4.19 L~ A FAThH-72 (% 2).

2. RERHEFL V= PCA 12k 50D LAL BIEFEDIETE
VAEICE D LAT 22 S A5 RO C PCA-LAT
L SEHILAT OBHRE A LT & 24, eI RIEA I &
DENHDNIED T — 7, [FIREROMEX 1T, 5 KIEATD
FUHRHZ 1,22 & PCA-LAT 23550 LAT X Vv NeHilis i, 3 R
TEA CTOEHIT 0. 64 & PCA-LAL 23550 LAT X 0@ REHH S

NAHETZST=DITHT L, 4 KIEATORHTIX 0. 88, Wi
+0, 21 & PCA-LAT OAEAME B3R LAT 15307 (K3, 2 3).

3. PCAAI 2k BAXDEATEEDFEEL

I FR ST OILE (kg/m) 13, 22 A, C, DB LUEEB, C
BDSEHER L D £ 072 (K 4). RN, 2855 C W
BLOFERE A B, C 7Y 0.30 K& /NS o7- (X 5). AL
BIALIL, ZZEARBLOBEE AR TCENTN2. TBLUS. 1
LR ZEEDEITT 4.5 E@Ed o7 (X1 6). LAT b @i, 255
CDEBLUEEB DET2 0 LAT &/ & o7 (X7). LAT I
DR 1Y, FHE B BB LU D FTENEN 24. TS LY
23. 5% KL, 2235 A RITTIE 49. 2% & =i 7= (K 8). EilEE
DSBS & SN 285 C RS LU B, C FliC
BT HEAER LAT OFEIT 3. 7(X 6), LAT &)
X 1. 7(% 7), LAT JebsR (%) O 30. 6% Tdro7z (K
8).



BA - B - VAR - P - JER 0 ZERAEFEECLAD 2 W e X0E A EOE Bk

. 5K TAS 4K TES 3KIAS
\I*QEP 10 1 10 r 10
LBD o .
il L] L] L]
fREfECcm) g | 8+ 8+
LX) e
. y
= 6 6 6 F
30 2 3 s S .
® o4 4 r L
2r y=0.0111x + 6.5045 2r y = 0.8584x + 1.1879 2r y = 1.0893x — 1.9589
r=0.00 n.s. r=0.27 n.s. =0.66 *
0 1 1 1 1 1 0 1 1 1 1 1 0 1 ’ 1 1 1 1
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
PCA-LAI PCA-LAI PCA-LAI
10 10 10
. %
8 . 8 . 8
L] L]
z 67 ) =z 61 . 6 0
40 = ® = d
{‘Z 4 r Q 4 4+
2r 1.7638x — 1.6472 2r y = 1.5304x - 2.7485 2r v =1.0392x - 1.3546
r=0.53n.s. r=0.67* r=0.79 #k
0 . . h . ) 0 . . . . ) 0 . . . . )
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
PCA-LAI PCA-LAI PCA-LAI
10 10 10
: s
8 F R 8 . 8 F
L] L] o,
=z 6 . 6 . z 6r °
50 = s = 3
®oar ir ®oar
2r 2r y = 1.6995x - 3.7208 2r y = 1.0999x - 1.7188
r=0.77 *k r = 0.83 sk
0 . 0 . . . . ) 0 . . \ . )
0o 2 0 2 4 6 8 10 0 2 4 6 10
PCA-LAL PCA-LAL
10 r 10 10 r
o [
L] L]
8 b 8 8 F
L) L]
L] .
z 6r /o [ . =z 6r
60 % L) =
® o4 r w4
2r v = 1.9883x - 2.8607 2r v = 1.5473x - 2.995 2r v =1.0951x - 1.8051
5 =0.79 sk =0.82 sk
L Ve R VA
0 2 4 6 8 10 0 2 4 6 8 10 o 2 4 6 8 10
PCA-LAI PCA-LAI PCA-LAI
10 10 S
l‘ .. Ll
8 8 o 8
L] L]
=z 6 6 r . z 67 .
0 2 2
# o4t 4r w4t
2r .9407x - 2.7788 2r y = 1.5983x - 3.4812 2r v=12117x - 2.8571
69 % r=0.79 % =0.82
0 1 1 1 1 1 0 1 1 1 1 1 0 1 ’ 1 1 1 1
0 2 4 6 8 10 0 2 4 6 10 0 2 4 6 10
PCA-LAI PCA-LAL PCA-LAL
10 10 S
.. I.
8 o 8 . 8
. L]
= 6 6 = 6
80 = % : =
= L=
® o4 4 r L
2r y = 1.8509x - 2.5633 2 r y = L5771x - 3.5531 2r v =1.1903x - 2.9371
r=0.71% = 0.82 % r = 0.80 sk
0 . . . . . 0 . , A . . 0 . , . . .
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
PCA-LAI PCA-LAI PCA-LAI
10 10 10
. ' .
8 L] 8 L] 8 ‘o
L) .
90 z 61 0 =z 6r X 6 .
o4t o4t 4t
2r y = 1.9279x - 2.9984 2r v = 1.6668x - 4.1909 2r v =1.2868x - 3.8061
r=0.67 % r=0.78 sk r=0.76 %k
0 . , A . . 0 . . . . . 0 . . . . .
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
PCA-LAI PCA-LAI PCA-LAI
- & > N 7
2 EBER U ZBHRICISIT D PCA-LAT & 92 LAT DBIfR
) MEFARIDOMIEIZ L0, #k1E 1%KYEET, ¥13 5% /KETHEED Y, n. s ITFEERL.



=gt
(=] TN

Jm

bl

RN X —WFEERE - 5 33 B (2024)

FEMILAT
Do w B ol [o2] =~ oo

T
°
.

o

AN

o\

>

T
>e0
=
el
bl
B

1 1 1 1 ]
o 1 2 3 4 5 6 7 8
PCA-LAI

3 FEROZXBHRIZE T D PCA-LAT
LB LA ORR

[l

6.0

50

WA DT OIUE (ke/m?)

ZC FHEB FRC AN FLHD FRA LEB FED

O] @ © @

X 4 BiHAPER SISO RN

FELD 456 4B, 2018~2021 4E0D
SR,

H2) I HEHEREEE R
1 3) ORI X AR IR,
O R X ERREAS TR, O
IS X ARBRAERE SRR, ORI

X RS R A g

6.0

5.0

4.0 (0]
-+ »-:%%:-- i R e L ST
g]&( 3.7
3.0
®

2.0

1.0

0.0

EHEC FEB FHRC LEA RED FEA REB FLD

(O] @ © @

6 BIHAPEZ TR O AER LAL
FED 56 4 8% PCA I X VA,
2019~2021 £4EDFHE.

H2) =T HEHEREEE R
H3) ORI X AR IR,
OB RN X BRI, O
IS X ARBRAERE SRR, ORI
X R SR 2R T

#3 REROZZBHRIZIBIT D PCA-LAL & S| LAT ORIf%

KIEAHK ELGES FHBMREY  REREK
5RTEA y=1. 2215x-0. 0264 0.80 % 0. 65
ARTEA y=0. 8801x+0. 2073 0.79 s 0.63
3KIEA y=0. 6376x+0. 5544 0.80 % 0. 65

A LA

z) BB OMEICZ LY, o1 %K ETHEZED Y.

=
=3
=

FR4E#S S
°
B

FAR A AL
FARS AL

E

[ =]
0.30 F-t---1-~=k=-t4-F-F1--1-- - .

LHEC FYB FAC WA LED FEA LEB FED
O] @ 6 @

X5 HiHAERES S OMRERS I
FELD 456 4B, 2018~2021 4E0D
SR,

H2) I HEHEREE R

1 3) ORI X AR IR,
O R X ERREAS TR, O
IS X ARBRAERE SRR, ORI
X R SR 2R T

5.0

4.0

3.0

LATRD it

2.0

—

0.0
Jeee

EEC

JEHN FED FEN KER FED
@ © @

7 BMERER IO LAL bR
HED 6 4% PCAIZ X VR,
2019~2021 4D F-HIfHE.

H2) TN REERT
H3)  OIEmEIRE X EBRAAS E
QLR X RS R, OIK
UL X (BB AEAS SRR, OV
X R R SR A R




A« W - PAAR - TR - AER

I (LAD Z W -2 XA EDEEL 49

[0
o T
30.6

0.0
BEC AR FHC FIN KD FEN KB FED
©) ® © o

8  BIHWARE 350 LAL Jdvb =
1) A 4R PCAIZ L VR,
2019~2021 FFEDTFHNE.
H2) T MERAEE T
HE3) OIFE M X EREHERE A,
OIFEIENEX BT, O
P E X ESREERESMER, ORI
X BRI R A~ T

=B

L ZDFHIER & - T, BAEITEEOME L EHYE
ED—DThD. FHIEATERNL, RO FREIER,
FEFRHAR O ESOE, B, YRR L ORI
IZ & o THHRCIRE S DB B 5. FAERIV DI,k
BEDRAE T E TR R 2 2% 2. — 5,
FAERENLTE DY, BIEAEN, IR L OWENIRE
TE& 722 P BN ERE IR DR ORAE 2 L SR T
LEAEREZHE L TODD, 2B CEER A ER
O BT L 72> TR, FREEI S TR A
ERAIETSH Z LITHEEL TS,

T TARE O, AR S LT LAL IZEH Lz
W OO FT, IR I LALIZIRS AT 5 Z LS
METpoTND P90, B L VHHICBO T LAT O8N L
TS TUREIHEIN L, —ELLED LAT L7225 &, HiEOE
& UTEDNRD LA 5 Z L ASEDHN TS ). ZibH0
T EDD, LRI T S, BAHREH 2V NE 1 #d7z ) UL
AR DHE LAL DMHAEL, TH B & U CHERFC&
DEDIHAEZRD LA ZHLNITHZ & T LA ZHAE
BOHZE UTRIATE LB X7

LanL, 3501 AT 2535720120, RO o #EE
A FeT D BN D Y, LRI & 557173 BE TR
IR 2 ZCANIZECI, FERdEE) DI LAT ZHEET
X% PCA IZHER L, PCA 12X 2 LAT OBPIEHIEHOW TR L
72 PCA 1, B2 D AR L AT 5 -DOKIAM]
(2 490mm A EDANFEAET D Z LI LD, DN
SHREEET VAT LAL Z2HEEd 5. 1 BIOEIERIL 30
FORREE LABRD THEY . i HOREEBR R T L 0 I iR 7
B, BT T 2 I ATHNTL 900 D 2—F vy

TaE LTz PCA Z MV, Tl 60cem Bz 4 56z AL
B AL T, 40P OAE L VIRIEL, 7, 23, 38,53° 40D
KIEf % FAWCHEINT 2 2 & CHM| LAI OiriE e cx
D EEHLMILTND O AWFEOFB TR\ T,
BT L2 U I v S RFRRROFRE THEE T & 2 FTRENE
DRE ST, B RGE7e R0 D OFEE L 80cm &, 7 v
a2y I D 60cm &R R Tz E T, WO RTARSEL
DEYFRIZRBNTHEIR A~ A TR Lo 7 ZhuT 8~9 A
OFREREIIANPNE Uiz Tz, B P—RnREEEL L L
TR L 7= ATREMESS, RO L HAEED FIAE L
TRIHEMEDNE % BT, Z D125, B AERHE DAAE FORBHA
% FAVNTC PCA OFSFEEAMGE LT = OFEE, 4 RIEAE AV
PHA D PCALAL A3 b3 LAL (<, [BYFRERR S | HE RS %
B2 Lo T90° DE=—Fv v 7 EH55 L7-PCAZ V),
TR O B 80cm THIE L, A2 4 KIESA % AV Ot
T BT LT, RERDAATIILAL & BRI HEE TE 5
EEZ BV, 7B AR, RIS 4.0X 3. 0m L Af#DEL
RO B CORGCH o770, B EBIPAET 5 L5
TR DRE CIE, RIEAEA DR 28R, Ba—F
¥y T EERTDH T LELRETT DNENH D LB R B
I, VRPN PER IO SEREFA ) A FENE DR EHl 2
HOH L, IR PCA-LAT %5 & OBRAMHT LT, MIE/SEAE
AT LTz, 4 EROFHED S, RS SRS 0. 30 Ao
LT LTI (IRRRREEE 70 2. 1kg/m® BA 0D MY
(FIEND) ThD 3 [ (2235 C [, B35 B R LUEEC
) A U7z, Z o0 3[R I, Mlnds L O 272 %
HOD, 10a &7 Y O A TEFER) 80T LKL, HAE
% LAL LAL J8feds KOV LAL Jd 32 (O) 13y il Cdo -
< 5 C AR SRR R 2 BN TN T, 2
B i 10a &7= ) OB SA IR 97. 8% & @<, FED H
13 10a &7= V) ORESA TR SOLL T &KV Vb DD, HiEk:
RIREDIE S BIARIAY NS D o T2, E 77, R R Ze3E A
Bl L ORIEMEOFEE A B, 10a &7 0 O S ATRSR
23 80ULL T LARWVE DD, HAER LA BENEN 2. T B LD
3.1 LR VIR -T2 & DI, SRR RIEDZEE D [
1%, 10a 7= 0 OBEELEATEREEDS 806 A~ AUER LAL
M 45 LMEL Y ED T 2O E0D, AR HEIE
IREAEBDHZAT, 10a &2V ORE S AR S0%LL T
ORI 2R 3.0 X 4. 0m DEE, BAERE LAT 1%
3.7, LAL A 83 1. 7, LAL =13 30. 6% & D03z &35
R OIVZ. 1272 L, BRSNS L OIS, A E RO
75, THE, MR, KGRI ORISR b e A S
N5 Z LITEETDNERDD.
PbD &3, X805 PCA (2 & 5 LAT OJIE %A



50 AR RO o 2 — R - 55 33 5 (2024)

BT L, WIER A E R L LTz, 7035, PCA IZRHHCh NEFFEDBIORE, IR, FEOE 2 LI RIT T
ZI-0I, EFEEDEAT D DI FEN TR, 2T, 1 GF 1 R BIOFE LIEOMRIE THERHERRA
D NIAY—T 4 LAEHH A T IR L v A& FETH 2 12:1-8.

ETIAL ZETE 27 7Y UT AL 7 7)) 2 NiC Y Y = 5) AR - JUESOR (1985). 18I 2 B2k 28t

—Ya A S AS IR LT Z LAl T NETFEDBIORE, IR, FEOE 2 LI RIT T

U EARERED, 2 XOFHRGRIRE O A EBHT O RIREHT (G 2 W0 B & RFEDRE, THERHERRR 13:1-9.

BALHOZ & D, 6) VESZE - EHFIZ - A AT (2024). AT

\F D5 7 HEE RS (LAD HEERA. b i
R DEE 33: %%k
FTARTOFEIIIRT SRS 320 7 MEEEZ - 4GHERR  (1992).  BEmREEETS L OWES
BB Y I ORI RIE T8, RSP
5| FASCER 60 (4) :827-832.

1) Hoblyn, T. N., N. H. Grubb, A. C. Painter and B. L. 8) NETIEZ-HEH— (1985). FUA Z—YDOUERERL
Wates (1936). Studies in Biennial Bearing-1. J. Pom. FROTERE( G 1 ) fonEmisieiotte. &)1
Hort. Sci. 14:39-76. . 37:48-54.

2) G - AR B I IRATAT(2009).  9) AL - HFHREAR (1989). HApo T ARHER L K OBEAA:
1 23 DEESFEDENI X BB OTA 20 IR BT BUEY v o U OINE & SEmEE & OB
KA L 1:17-23. FRIME 57 (4) 1561-567.

3)  EERGTIEESG RS (2014). W=7  10) [LAWES - 2 (2022). FUANHATERA LIS
Jv. P.28-32. 2R ROMIERAEOF AL REEEICRA R 25 1-

4)  FRIERS - )W (1981). RN B ki) Dk L& UL BRSOl 22 0 20-22 0 22,

Summary

To establish an index to quantify the optimal amount of pruning for yuzu (Citrus junos Sieb. ex Tanaka), we
used the Leaf Area Index (LAI). Plant Canopy Analyzer (PCA) measurement method for non—destructive and rapid
estimation of LAI was determined to conduct this study. The appropriate amount of pruning was then indexed in terms
of biennial bearing and yield. We found the following:

1. LAT measured using PCA (PCA-LAI) was closest to the actual LAI when it was measured with a 90° view cap at
a distance of 80 cm from the center of the trunk in four directions (i.e., east, west, south, and north) and analyzed
at four zenith angles (7, 23, 38 and 53° ).

2. Based on a survey of yuzu farmers’ orchards in Kochi prefecture, we selected orchards with high yields of
2.1 kg/m’ or more per tree volume (high—yielding) and stable yields every year with a biennial bearing index of less
than 0.30 (low-biennial bearing). The orchards’ LAI, LAI reduction and LAI reduction rates with high-yielding and
low-biennial bearing were 3.7, 1.7, and 30.6% respectively. These indices are indicative of the optimal amount of

pruning necessary for yuzu.

Key words: biennial bearing, Plant Canopy Analyzer, amount of pruning, zenith angle
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Summary

In order to utilize the leaf area index (LAI) as an indicator of pruning amount of yuzu(Citrus
Jjunos Sieb. ex Tanaka), we have jointly developed a smartphone application for LAl simple estimation
(LAI estimation app) in collaboration with NEC Solution Innovators, Ltd..We then examined the
measurement and setting methods and verified their accuracy.

Measurements using the LAl estimation app are carried out as follows: Attach a fisheye lens to
the front camera of your smartphone and point the top of your smartphone at the center of the tree
from a position 1/2 the radius of the canopy. The estimated results will be displayed on the screen
when you hold smartphone horizontally on the ground and take a picture from near the ground with
the front camera facing upwards.

The measurements is taken from two directions perpendicular to the ridges.

The LAI measured using the LAI estimation app had a strong positive correlation with the actually
measured LAI, and the accuracy was confirmed to be on the same level as the correlation between
the LAI obtained from a plant canopy analyzer (PCA) and the actually measured LAI. In addition
by setting the binarization threshold to an appropriate value for each smartphone model, an LAI

value closer to the actually measured LAI was obtained.

Key words: binarization, fisheye lens, PCA, pruning, smartphone application
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