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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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EOBEMENRIBE N TS, =T 7T 0E,
DY AAMENER Z DS iFgE s Sa, SCHEEO R
FR<RACHLEENDIHA TH D, REITA—
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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
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IREFTCAYL A B L 72 R & 2.
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BRIt% 1 ~6 H 5 C DM CIRE R, RIEFITR
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g ESY TR LCOEMEE R, EHizv
— X EHEERIR L2 B iE — X o
% RDT-.
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1) E4SVCEE

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) 75K/ 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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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, TEXBBLTPMEON
DABES L UEMRE OMEMRS E L 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 (I XOKRBE (FaX) &EFK
REFEAX)) OBEMR S & & UhE e

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) .

A4 FRAMEMN EHRELX RUhvssU
BT EXE) ORISR S B &K UhBbE
—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)
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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.

L BARTR 16°CAM FIicks W T, MR & LHAT, ARFEE, A RIRERS X ORI E TR

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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D, EOVEFTEREI 117ha, HfrElT 12, 300t T, ERNO
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AEHIREY, RAEEIRE 16°C, Ml BRGIRE % 27
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REEFS KUV 2020 AREEITEER, HEIE, IEWIR, FOicown
THA Lz, 2022 IR, THE, #ERc
DWTHIRFAE Lz, FLREOAEFREE LT, 2018 4F
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- 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.
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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
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FEETE L.
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%2020 4F 11 H 2 B, %2572 TIX 2020 469 H 30 H,
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75, EER, ERERE Lz
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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
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6. Okg/m?, A SLZRIT 97.4%C, AIHRERINER LOYA LY
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*®1 INEHHE
. o g ot o . THRERE’ ARNRE "B
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2 ___ - =
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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
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o meiss +5 19.7 17.6 85.6
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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
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T HEiE N £H 14.9 11.9 71.0
2okt HBE IR HEN 6.0 5.4 88.0
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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.
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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
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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
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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
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2020 HEE (RE) - - - - - — 322 30 1253
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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
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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™

7

#

Xal “HA661 EHAVEEGREN TRV T, BB O 9 A Ta~10 A FRL Y bR, ZIEELE

ROBANERRT L, AT OREREAS

L AR OBEHEEHZIOT 8 AR LTV HEMIE 10 A ST, FERNEITE LS W00, 1 UK
WEZERHEIRIC L W RBET 2803 < 720 4 AUBSOFEE SR L 72 o722 LD, 6 ARE THEF L7 10 AERIC
FEACHRAINERLE 8 HERET60%, 9 HEHET52% & L Dleh otz

2. 8 AR LN AEREOIHERES & 1 AR L2 HEMONSESEOE 2 AR L35 2 & TR ALOZEIRIC
LW E DI TH LN TE. £, FEMOBEEIFEERT LIz 25, 5 5% 10 B EHhh%
179 71 Q0 BTEEERES) , 755 153 10 B HEEBRAOBRAERINAS 6 BiLL OHAIEFHEOE1T 5 ik (10-6
FHED OWTINEATH T & T, THHLEITORVMEIT 22 IR LB & e o7z

3. 10 HEHHEEIS LU 10-6 FRTHBH I T2 TIHIRTLAT, 25 FA LSREEOEEERE RS2 &3
TE, EENC OO LARYZ0 D25 FA LRSS D03, 1A 0 ORBERACOD 72, 1
PRI 0 OUTHERRINE L DlehsoTz. DB TAL, i, il I DR EERIEEE L < Eho

7=

4. BRI LOMEEEMEDIRIN D,  HIHFHEH I TIE 10 FiSHEEES, R T 10-6 SR i
T BB, 8 HIEHEO 10 EiEUTHES & 1 HE 10-6 BUTEES, 9 HED 10 BisDEHEES & 2 HERD
10-6 HHTHEG 247 2 (RIASR & L CAG R TRIEEN TR 2 10 A EREORY | 1REIT % FITHEs & i L7z &

25, [R5 LRI S

F=U—F:Favl, R (EURGE ZIRE £ 2 SR, B

IZL®IZ
ERBNOLFEX 27 VL, 9 Fa~10 A BAICE
FEL, 3UE 5 AR~6 ARE CTREST 2SR Th
. SITAE, RSEEMIOEERN  OINE BIELC, itk
PAN YRS 111K i bR p Ve =y N MUE S g )
BTz, ENOIK A RHIZ FONCERDRLE L7205 2
ENEL, VRN LR 3T D2 E RO

BIEMIRO SN TS, £72, milMbelicky, B5F
BRI BB C, AT, IRSEREODMER - Jk
DI, & b7 DI ENIER BT

Bi¥E, I BICHIGTE DEIMEEAROBRFENEEN T
W5, FIT, HEYSLHEEHESRE R0, EHOIE
FONATREZRZWRIS TR T, BRI E LTSI
L, ElEINbL 2 HEEHANOBTEIC

kB E A R IR I R A ) X — 3 R
ok B A0 R Ve R R L & — S R R AT
2023 48 A 16 A=

<



26 AR RS R 2 — PSR o 5 33

B AT,

AT TN K - Ml EsERAER 4 1“1 o
P (Internet of Plants)” 738 < Next YkiAAERER
R~k | OBk E S CER L.

MHEELUAE

FERIL PO 7 ¢ /L2 JEIREOEFE 3. 5m, A 7. 5m, BATX
20m DB = L —RIT 22, FIHSE TR
v RO SITHLE 0. 2m, HIFED GRROHIER E CTom i
0.3m & L7-. fufE “HfHe6l” (B : RE-3" ) &L,
2RI Z7H (B SNVTT—AE) e o T ¥ a—T
(FEf4 : a5 4 A7, 10X 10X 2. 5em (WAKHD ) 1 ZFEHE
LTHERLUIZE %, ~Xv NiE 1 5m, #EH 0. 4m(1. 67 %/
m) CEM Uiz, 7035, iy o277 Faids - 7
m—/3 27, 100X20X2. 5em) & L, EESHRA o012k
SETHET LI bOZ V-

R TR S C LIRS = » U AU\ ZHE U e sy
IR 0 77—V AT BB DRI
P(1.0 Bz, BC2.0dS/m N0sN13. Ome/L, NHeNI. Ome/L,
P5. 8me/L, K6.9me/L, Ca7.04me/L, Mg3.Ome/L, Fel. 4ppm,
BO. 5ppm, Zn0. 4ppm, Mn0. 2ppm, Cu0. 02ppm, Mo0. 01ppm) &
L, #HHRECIZH < & < JERVEEEE 4 (D) B La—RL—
T a ) ZAOT2.0dS/m \IZEEL L7, FATEHIENCIET 7
T~ A AL — (R AR 26/ Le. filiE A o
~HADH 30 53 % BLITHMG L, 20 3 TEZ A ~—
FAIE (H 150mL/4K/ 8] 24T > 721%, BEREE 30~50%% H
FEZ 1 BIY72 Y 376mL/Bk% B ST LGN - TRk L=

N7 ZANOIRFEEEHIL H H78 25~28°CA BT L,

KRNI HDADD 3~4 % £ T 12°C, LIFEH O 2
REfEIATE T 14°C, HOM 2 FEEFTIAG HOHE T
17°C, AOHLIFN T 20°CE FlRIS20WE DT AhF
UR2T(R) AR BEH LU TINR L. £z, "D A
N DEZEE A 7. 0g/ i % 8 2 72 35 A 1T A B S5 T Cool
BIM((BR) WM 9 BEL KR 10~30 pm) 12 & 0 IS L7~

02 HEFZ VAT IHURE R AT A Jt A ( (B 1 AN Y,

CG-254S1) ZFv . BRI & LT, Rc L - CGRE
ZiE %, 400ppm~800ppm DR EEE N7 51T, B
JCICRRE LT= &7 Mo REH Uiz, K FAREEHIZ A O
30 3~1 B0 6 H DA 30 70~1 FEfEJRTE T & Lz,

HER 1. EHERSHADMRET

20194E8 J1 5 FUZEM (7 H 31 AR L7=8 A&kl (LA
T, 8 AEMIX), 9 A5 BIZER @G H 31 B Liz9
AEMEIT, 9 AEX), 10 54 BIZEh© A 30 A%
) L7210 AEE LT, 10 AR IZBWT, AFR
FOURRA~DEE A L LTz

TR 15 HITRIG L, FBD AT 4 B A 755 1

T D ARMNITE Uiz, 355 LIS i (BU Tk &
FTOILLETROL, IWHEGIRE TR 5
T2 TITHEEE L, #HE 1 5m OE S D=2 ¥ —HfuT
HELIHES 2V T fEqd 77 7 —E TR
F LT=A0 B OS5, il 2. Im DFEF % 0. 1~
0.2m FRFERNZ 2 & 0. 4~0. 5n FES L T A LA T o7,
FHoIBOMEL, 25 FA UKRHIESIZHES I TE ARV ML
EOREERR L.

FIEITE X L BRIR2THRGEI I 108 ) DO B, Ff%
TR L7- 8 KR, #55  CIa B MEHREN ) okl 2 4
BRI S KL (B L) ekt & Uiz, AF, B, I
A L L CRESIEET T A 2SS R, 70 IRk,
BHAEEINT &AL, BHER, IR, FEd JOWEITE
HFFE L, WAERZSRD. SE JA SR
IZHECCRHMI L7z, 7248, A RICZEIREIRIC & 0 R3ES
DIEHFELE LT T2, 755 B2V T, FRARL DI
B, AT AR AT D 5 BASSE L TV
IR DEIGCTh DIRAF5T IBER A2 R U7fllC, Atk
(6, 667 £/10a) 25 UC 10a 7= W ITHE L7~ ZIUTEE
SISO RS L O D&% A48T 10a H720
OIS Uiz, #BRIL 2020466 A 30 HETE L7223, 8
AR L9 HERICBW T, 75 B oREN%
<, BEBPHEGSREEL 72 7= 2 LD, BB I ONET
I3 AL HETE L

SR 2. KIS S L CHRAGHE 2B 1T DB A EDR
&

B 1 CYEMIRRE LB W IR 2N L
LEZDNIZZ &G, Wil & R T e
HEEITEORETE LT, 2021~2022 4RI TH 5 8
HERE (2021 458 A 2 AFBHHE, 8 H 6 HERE) -12 HHkER&
TRIO9 AEMQ21 49 A 1 B 9 A 7 HEM) -1
FAREERET DL, HHEREE Th 5 1 A EH (2022 4F
1 A7 HFHE, 1A 14 HEE) -6 AREEET & 2 A e
(2022 -2 A 14 HFBHE, 2 A 22 HEME) -7 AR T O
VEBNZINT, #h5 IRRDIERIFEDE DS, 2B LUIX
BB IE AL E L.

FEREITARS A 10 SRR TG L, i 0EE
MOIET DX FHEHT-RFHRI L5 10 HiFEHX
(K1), #5310 HiLL FoU) BT (R 1 3
Z 1Hi& UToREodfe BABHIERT £ TOH0 23 6 #iLl k&
RO T BB DIELEITH 10-6 THIX, FHalofi%
TOR\WMEIT 22 TR E L. 72, 10 BiEERE X
ON0-6 EHIXICKIT 5 L RIBOFLOX A I 70, &
TOFEBIEME 1. 5m DT A X —EIZRNT, B2 Y
VI THEITED Lo F A IV T L LT 12,
FHOREUYEE 10 8L LIZ0iE, 25 FA LKACEIASH



FEWE « (LF « [UA « TR« BWECHIECER T 2T A% 2 v U OFEHIRTE LS I A E BN 27

B TE DEHIM 0 ETH 72120 TH D.

THIZ O Ei TG L, D 2~5 HiB 3 L0 6~9 i
BDIA LTI E NI 2 REFHD ke L L, 4 A&7
Te L7z BIT2o5 FFRKIZRT 2EEF IR &
FEAEE L, 10 EiFHIXIS LU 10-6 FHIXICRWTHIEAR
BNIEI T2 5 FIFX LRI UHIETHBI 21T 7008, Ttk
DWW TENIZHES  TE ANEDOETH->TH, #k
LTk L7208 3B ORI 1 [P EREE L7,

8 HIEREIZ DUV TIL, 11 A 30 BICARK THL I DRk
FLEATV, 12 A 24 BICHEEERT Lz, 9 AERICE
W 2022 4E 1 A 6 BICEX TS OB LA T,
1 H 31 BICHES AT Lz 1 AEiiiclsnCize H9 R
R CHS B ORI ATV, 6 A 30 BICHEFZ#
TLU, 2 AFERICHNTET A 11 BICEX T IR
KIRLAEIT, 7 A 31 ISR /KT L

FHAIIER 1 L EREE L7228, IS OV TR,
DILENZ, FHEICTITHBRX RS D 5 HAEFE L C
WU OEIE ThH DA B2 e U CGRIR L.

FRER 3. ERMEEEE &K UMERE DT

B2 OKRITBNTC, 2D FAL, g I, il
ICOWTHEERS A A L. 72, 10 HiFHX & 1ET
DL THFRIZBNT, FEEICET DR AR L7z,

VEERBUC WA E DIEERICERRSR L, o
%A LVEERRICOWTIE 2021 4R 9 A~11 A1 10 &i
FHIX T4, T2 FIFXTT REFIEL, 1824729
DIEBWEERTR AR DT, TR EHIC OV TIE, 2021 47
9 A~11 AIZ 10 BiFEHIX LB T-2 2 MIFRKIZRWTHIX
8[E], 18T HE 3T ORFET DFHAFHIIL, 14D
REEICEE AR AR L7, f0ERIC VLT, 2022
4 3~5 A2 10 HiEHIX T 3 [BRAAEZEI TV, 18224720 o
FECMRFEI 23 HR U7, ICREIRFREI T 2021 4 10 H ~2022 4
6 FIZ 10 HisTHX, BT o2 TR TEX 14 [FFAAL,
1 RIDY 7= OUHEREI 23K b 7. SIS EE L AKX
1y K (Ry FE1Im, 2780 Z2EHL o7

E5IZ, DB FAUITOWTIIMEERER & 1 524720
DOVEERRNS, T OV TRER 2 OFifE 1 K47
V) ORGEERTN D, N OV TSR 2 O LA E 1
B4 720 OFGLIRERIN G, IAELZ DU TR 2 DI
e 1 F3247- 0 OUHERF & 0, 10a &7- 0 D3Ry
RIZFR L. 228, 106 EHXIE, 25 FALBLDV
FHLO LS T0, FEE1RCST-0, I 1 o700
VEEREI T 10 HTEHIX SR U & L CRHE LT

w =B
HER 1. EHERFEADIRET

8 HEREX I L9 HERX, 10 HERKIE, LLIFo4
B, IEREEZ R LTz

MEER LOWMNEERE, &XE&LEMID 2 H -
EETINEL 2o TSI TH DA, EREREHIZ)
oL PIRER TERER L, [F—FOFES IR, 8tk
VERES RV 8 AERIX M R b2 <, T 9 AEREX
MBEN-T (K2, 3).

FHDBOTRERIIET N R E o7y, 12 HFE TR
FX & 50%LL ETHES T 2RI <, 2 A LIRS
1220%LL FCHER LT-. 1 AHAl~2 A TRIOT ARSI
8 AEMREA B BIKL, RW\T 9 HERREAMEL R TH
ST (X4).

8 AEREXIZIEWTIL 12 AND, 9 HEMXIZEWT
131 A DZEFERIC L D SET AR R D uhD, 7%
FFRDIBERIT 1L AHS 3 AICh T TABITIEL 72572, 10
AL 2 A K0TS BEEMET Liad7223, 8 A
B9 AEMXIE ESEIK T2 2 &137e<, 6 ARF
T 60%ITHERFCE T2 (X5).

AN RS, 10 H BT, FNET8 A
TEREIXIE 193%H8, 9 HEMEX TIL107%E & L £
7. 1 AUREE8 A, 9 AR CRA7FHAD B D7
{poleZ b, MR EHFELLDRL2Y, 3AXRT
TEZRET L2 Z D, BfEDINREIT 8 A EHET 60%,
9 HIEREC52% L3 L Dieho7- (X 6).

I 10 FRAC
WbL, HFObEHE
Hi7eTeiB e L

EE

54

7/

N
Y/

1 10 BiFgEks o]



28

E R SR 2 — g

o 33

—eo— 8HENE FHIHR

@ 8] EHE R ik

—A— 9T 5N
-t O J] R PRI

—O0— 104 & FLIEE
-0 107 ERE R h

—eo— 8] Ehil ikt
- @--- 8 A NG

—— 9N ERE Hikk
- O TERE HEINEEL

—O— 10/] &kt #i%k
- O-- 103 A S9N %k

1600 90 140
L
1400 ¢ 80
Ve
>/ ey 4
1200 *‘.’A&X 3 70
. '5. .
. X 80 60
S |y =
B 1000 '.‘F' 8
] 50 =
# 800 b =
mw 403"&*
% 600 z
30
400 20
200 10
L q
0 0 L
~ O F 00N I M= = F 00—~ O FH -~ 1S N O O ~ O
[ B T~ B e A B B B I B I o e o B e B e B ] N~ N
N N A T B B N Y - N SN
323" 3 IS AIes "I PR
A/A

2 TEMERFIOEO DG BRI L O R EICRIF

1) AERIIFTRANS 7 HEOMER

WAL (%)

N=PA7
TR

10/8 |

10/22
11/5
11/19 ¢
12/3 |
12/17 ¢
12/31 ¢

A/H

3 TERRFOE YRS KOS I E

N=PA7
TR

1) FEIEEIIER A5 7 H HORINE#

—e— 8 il
—a— 9 JEfE
- 10 A 2

L
100 100
! . 90
90 —e— 8] il
80 | . 80
—a— 9 H ERE —~
70 F £ 70
=== 10 H 4l =
60 60
™
ot
50 %s_[? 50
40 £ 0
30 & 30
20 F 2
10 ! 10
P o —
0N ©W O MM~ AN © M 0N W M I~ —~ < 0
Lo T o B o I T B o I e B o B o e o B B B |
=2 T = e T o N N o e T T A T o R
H/H
VY -2 Y bl kd u Y
B4 ERERHAOE DAURRIC ST TR

) FoRED 7 HRNCBIE L7280 1 BIEOMEHED 5
5, IHETE S22 T2 b DOEIE.

984 108 114 12 1A 28 383 4 5H 64

A

5 TERARHIIOE RS BRI BT 508
) FXEBHBRX AT (108 ) 05 5, FRERIZE s

BE L7327 o T A DES
[44.1]
[ (100)
50
(5.4  [A#HRE]
o (100) Gef )
(4 NI ]
o CkfbE)
E [26.4] wef
S 3 r .
S (60) o5
30 [15. 8] [22.8] 2
= (203) (52) o
= [11.2] i
g2 51 207)
- 2.8 o1H
20 4.0 o
4.6 o
15 — - o1
. oo
o 4.2
4.4
5 2.9
3.2
3.9 0.2
0
8k 9 A L0 ki

6 RSO, VI AT B R

%)

AL A BIOFAFRT B2 R U CRISE LT, JA

EARHEREUE D A OB SOBFHIE.



FUGE « [LIGE - (LA - TR

BRI CBT 20 A% 20 U OVEIRTHE 20U PE Bl

29

FHER 2. HIHIRRIE S K ORI S B (T S BBFEDR

1) 8 BREHE-12 BRIERTDEE

8 AT T, B IEEEX 1254, LUFOAESR,
IEBAHEZ R LT

10-6 BEHIXIZI\ N, RiEEFE L 0 10 il HER
BESC, BIEEMIITEIZ 6 HiLL ECTH 72720, AR
F ORI 10-6 SEHTRFS L OV 10 BiEHTIR O & [
CC4EITH-7(GED. FHIIRES LOEHIL 10 fiF
XIS LON0-6 HHX & HEITOL TTRICHA, FHL
DI HEB L= (K7, 8). BIEMNIIE 10 FisHiXi &
N10-6 BHTIX & DAFRRRRICHERS L, 157225 FIFXIC
e, FHLLESHERE LI (M 9). FuiRid 10 BT
X35 JOV10-6 FEHTIX & BIEIT-25 FFIKIck, &LL<
IR HERE L7 (1% 10) .

1, 200 — O T

—— 1 0-6 5T

- OB T

1, 000

51 B (em)

8/24
8/31
9/7
9/14
9/21
9/28
10/5
10/26

R = R

T BEEOSEOEN DG B R RTS8

(8 HEHE)

—

1
2
3
4
>
& 5
26
] o7
=
8 Bec- —e— 10§ R
-{r -
9 - —— 10-675
,==0 . .
10 T\ 2 —D-- 8755 TS
(g
11
— o~ <+ — o0 0w N (=2} o o™ (=2} © el =3 ~ <t —
> S~ —~ N N ~ — — N S~ ~ — N > ~ — N
S~ [=2) S~ S~ S~ (=) S~ ~ S~ — — ~ ~ ~ N S~ SN
% S ¢ 3= 35S g == 2225349
A/H
9 FRFEOBEN D BIMEEINI R F TR
(8 H &)

M) JEBRE 1 3R 1HiE LT, R ABHERiE Cogii
2) FRERZOW, BE3 BLINOS 2% i L.

&

#e(

&

WAV (%)

PATHD BRI E 11 H TN BIET LG, k&
OFATHS IHRIT 88~91 % TIRITFEE TH - 72 (K 11).
£ A O HRGUN L 10 HEEHTIX, 10-6 BEHIKIHIEER U
T, [BITO5 T E el LT o~11 A3 L < £<, 12
A3 iehroicb oo, WX E HEFHTIEL 0%, EE)
72 (K12).

#1 8 HEMIZRT DHHLH &ALk

1OFi 5 #7 X 10-6 5 1 X
L H O T = . 1 i
118 H 8/28 - 8/28 -
2[F1 H 9/13 16 9/13 16
RIEINE! 10/1 18 10/1 18
4\ H 10/24 23 10/24 23
—— | Offi BT
— [ 0-6H HT _o=0
- . g
- {705 T a

S 2 8 2T 3 8L g2 g9 e e q 83
ékggééo\\\_‘.—‘\\“\m
=2 e e " F =42 -
A/R
8 BB DI KIE TR
(8 A7ERH)
—e— 10 Tt
—t— 10-6 T
A o ==0=- {725 T
'F\'ﬂ/ \\ / “l:l‘
L/ O~cpg-=-O=-=0O<_ \

<
o \

©
~
o

8/23
8/30
9/13
9/20
9/27
10/4

\d
—
~
S S S = = = = = ~
1

10/18
10/25

H/B

10 BAEHEOBEO NIRRT T8
(8 A Eh)

W) FrHAD 7 BHEIZERE L72&Hio 1 BAEOMEHED

2L, WHEAZES -T2 b ODES.

X



30 BB BN o Z — e - 33 &
25 [22.8] ,
(154) it
- (%FEE)
100 a! o S
=O=== 20 B12H
95 =
Ny B114
90 N =
= T =15 o104
~ 85 N
@ ] @8- 94
= 80 =
o B 10
‘% —— | Ofi T E 5.2
& 7 —t— 10-6 5 :
o -0 {05 T 5
60 5.9
10H 1A Bf 1LATR 1LA TR 128 BA) 12A%48 124 TH) 0 .
11 BRI TR ReRI T M 10 57 10-6 57 184722 T
(8 A iEhh) 12 BREIAEOE DI TR R R T 58
W) AXE BB AT (1085 Do b, FRIERIZ X (8 HiEhk)
D AEEE L7 o Tk DEL ) IAAR ORI AR DAL B A e U TR L
7o, JA EERHITTRUE D A SLOB ShDAFHIE.

2) 9 ATEHE-1 ASIER T OGS

9 HERIZIWT, 10 HiFSHXIs LUV 10-6 BHIRIXIE
T2 TIFRICHA, LIFOAR, IUEREE R L.

T OB X0 BX C4la], 10-6FHX T3ETh -
72(3R2). FHEIBERIOHEIImX E H35 L <7<
WL, 10HTEHIX CI3BEIE Off%, 10-6F8X X
D7 MRS UTo. B figi X108 X C308Hi, 10
—CRHTIX C23E e o7 (K13, 14). BRIEEIAZILX.
E BT L D EL e o2 (K15) . FRAVESRITX &
HILAFE B LEL, 12T E1T - - 10885
Xit12A $35 L <K< H#E8 L7 (1X116) .

Belraho BRI & b 1 H ALREERem < ~

1,200 N
—— 10ffi T
—— 10-6F Y

1, 000 10/5593;}% - -o--0
==0=- {725 T i

I’D"

2 800 F O

=

¢ Naigg

= 600 F -

e ,n"n

o

#2400

200

o0 =] ™ (=] o N (2] © [2¢] (=3 o~ <t — o0 = —
§55g833£88538835¢3
A/R
13 Hhh o ST R I

(9 H7ERE)

L

e <HER L7 (17) . 45 7 O RTHCRIN B I X &

B 12 AETIEELLLL, 1 HIT10-6 B TELLL
MoTo. FUNECIE 10 HisEHIX DS 75%, 10-6 BHIXHN
81%%7 7~ (X1 18).

#£2 9 HEHIZBIT 208 & mE

10 587 X 10-6 5 7 X
L= I TN i oA FHLERR
I EIRE| 9/30 - 9/30 -
2[R H 10/18 18 10/18 18
3EH 11/16 29 11/16 29
4101 H 12/16 30 - -
80
—— 0T o0

0 —s— 10654 o7
60 ==O=-{E172% Fif ,g—"T

9/28

s s <9 S 89 sz

S22 - Sz aga =
A/H

14 BEROFIEOE DEHI ST 58

(9 A 7ErE)



FEIRE < LG « (LR « TE - BIKEESICB T 20 A% 20 U OVERIRTE(L 20U E T 31
1 0o r g [s] —— | OFi HHT
w0 b ,'\‘ —t— 10-6
3 w KA n [ARY -D=-{H{72% Fif
\‘ i \
~ 5 ~ 70 \
& E 60 \
& 8 k
& 7 g
® 4 40
B 9 | o” —e— 10 BT R
" —r—10-6 5 5T 20
-0+ {705 FIF 10
13 — e — 0 o 2 X o—e—A—1
A /R A /R i
15 B FEDE DSBIEEINA RIE 16 FERFIROBE DTSRI RIE 8
(9 A 7ERH) (9 H et
1) RS 1 3R 18l LT, fie HBI{EETE CTofEL W) FoRHENG 7 HFNCBE L& i 1 BEoMEE
2) FEELOWN, BE3 BLANOEIZ G LT D5, IHETE S22 T2 b DOEE.
20 [&3]
(xttt)
100 o > Crare—
N %\\A 20 a1
% \‘n 812/
= % N 3 8114
i; 85 o 515 o104
® i
w0 \ =
?i'é 75 \\\\\ ﬁlo
& 70 —e— 10T ke =
—— 10-6H 7
65 _ . 5
0= {11725 FiF
60
1A 12 kA 12AMA AT UIkR e U1 TR
0
17 BB BRI R T R WEIE e 08 R
O A ek 18 FERTITIEDE DI AT R K I F T 5
) FXE SRR EFET A8 ) D H 5, FFERIZ X (9 A7EhE)
D EFE L7l o T D&, 1) RO R RN OFAFAS IR A Fe U CRERL L7z,

3) 1 ATEHE-6 AFIER T OIEE

1 ATERIZINT, BEREEE R 1235, 10 FisTHiX
BLON0-6 FHXIHE T2 NIFIKIEEASLU T O4ESR,
B Z R LTz,

FECERGE 10 FiFHIX T 3 [H], 10-6 FHIX T2 [H[TH
72 (F3). FHIWERLUEEKIT 1 [B1H 0%, WX
EBELLADRHEB L, BAETITIEIT 25 FIFRICH
~, 10 HiTEHTIX CI3EAS BRC 377em, ik C 34 fi, 10~
6 THTIX CIIEES BT 316em, Hi&T 25 fid7ed o7
(X119, 20). BEERMOIEMIX & BICHIZ XD @< eo
72X 21). WAERTHEXE S 1 EIHORIMEIHE L
IR 720, FHZ 10 HisHX ClHE & A EDORHIT 10%
LIFCTH-o72(X22).

KX E BFERIER L O RTET 2803 <, BT IR

JA BRSSO A SR ONB ShO AR HIE:.

T 100% Tih 72 (F—ZEMK) .

- H ORISR 10 HisHIX o 5 A 2 RN T00%
~ELLEL, FHZA HETE L Eh o7 RIET
10 IR T 1%, 10-6 HHX T 17%%h o7, E5IC
10-6 BEETXIT 10 SiFHIXIC T, 2~3 HBL U6 A
DA ENRRRL S ~% <, HRINEHROREZ) T
(23).

#3 1 AEREICIT D0 H LR

1OF 58 X 10-6 547 [X.

0 R fORE WOR OHE
1= A 3/4 - 3/15 -
2l | 4/7 34 5/3 49
3[A1 A 5/6 29 - -




32 AR RERE ¥ —IFRRE - i 33 &

1,000 —o— 105 Efﬁ D—u 90 p L0 H T .
T o ‘1;*55%4;? - = 801 —a— 10-6TT 57 D,‘:"'
800 1 et ol 0 F --0-- {1725 Ff eat

= 700 60
Z 600 2 5
¢ e}
ﬁ 500 fé 10
™ 400 =
"= 300 30
200 20
100 10
0 0
Sgesggeszgeassgy s Sgeeggeszgesasssyg s
EIEE A A T Bl ERE R
A/R A/R
19 SRR ST R T 8 120 Hek o, S R R
(1 H EHm) (1 H &k
1 100 —— 10/ 5T
90 —t— 10-6 55T
2 ==0=- 7% FiF
80
_ } 10 ]
g1 & 60 ! \‘
g B 50 PR
& % P
2 540 -8
= ° \ = 30 '
7 —e— 10HiE T \\‘ / NS o N /D' 20
—— 106 Y = tr
8 . - 10
==O=- {1755 FiJ .
9 0 A A
N3 L288LI3282S388 35 S & 3I= 88¢
NERE T T T RS - B ERE
H/R A/H
21 B EOE OSBRI BT 22 BERINEDBE O RNRRIC T TR
(1 H &kl (1 A &k
TED) JEBRSS 1A 18 LG, fe HBRERTE Cofik 1) FRHD T HIICHIEL A0 | FAEOMEED
2) PO, BIES3 HLINOEZ R RIS L b, WHAZE D72 T2 bDOOEIE.
0 r [35.4] &3]
(117) %
35 b i) (R EE)
©6H
30 F
. o5f
g 25 3
§ 044
o0 | B2 -3/
=
é P 8.2
= : 6.9
0
5 f 9.2 8.0
0
O %8 10-6 5 57 755 T
23 EERFEOE DY RIS R E TR
(1 AEHE)

) ORI AR DEITAS B AT U CHEL
72, JA EENRHRERE O A SLM OB ShDAFHINE.



FUGE « [LIGE - (LA - TR

BRI CBT 20 A% 20 U OVEIRTHE 20U PE Bl 33

4) 2 AEHE-T AEERTDI5E

2 HTERIZ 3T, BROEA X o85G, 10 HiFHX
BLON0-6 FHRIHE T2 NP KIS T OESR,
IEBAHEZ R LT

2 B LIBEORGLEILES OO, FOERNE 10 HiH
X, 10-6 FHIX & bIC4[ETHo72 (D). HoHER
LU 1 B E R L%, WX E HF L DR HER
L, BHETITET 25 FFRICHA~, 10 SiFHX T3
5K T 371em, Hi¥T 40 i, 10-6 EHIX TIIFAS KR
T 350cm, HikT 37 Hib e o7 (M 24, 25). BEAEEHAT
ERIX E D 1 EIB OFGLENHIFEE A EDORYTHE L <
< HERE L7z (M 26) . iU RiTix & b 1 = H Ofifl
BINHELARHERE L, 10 BiEHIXD6 A HA)E T
FRE 7= (K 27) .

FER L 0 ASET B EITE TS 5 TSR\ T 7
A TENZ 2%FE LT, FNLIINIR Tz (T —58
B .

1,200 ¢ —e— jOffi s 47
—— 10-6 T
1000 | D= {75 T o

[#% 5 (em)

1ind

3

SsTIFTFTTETEETE ST
A/R
24 BEETTEODE SHEG IR M E TR
(2 A ehH)

r —e— 10T
| —— 10-67E 7
-0-- 181725 T

BAFERANT (8)
© o] -~ [=2] o = w (%] —

o o7
o [=2] Lo o™ (=] o [az) [=] o~ <t — o~ Al — 0 Lo o™
N N ~ — — [N} S~ — — N o s — N N ~ —
S~ . Al S~ L S~ s s s © s s ~ ~
[ap] [ap] Al Al Al [fa) [fa) [fa) [fa) © © © ~
A/H
26 BEBFIEOE IBIHERIC BRIE T R

(2 A&t
FED) A 1 3R 1 LT, ik ABIEEE ok
2) FHEFOWN, BIES BLINOEA G L

& H ORMIREUN L 10 HIEHTIXD 7 H ZBRANTRoR0%
S~FELLEL, FHT 106 EHIXD 4 A LHXD5 H, 6
ATELL S o7 IR 10 HisHX T 22%, 10-6
X T 28%% M o7 S HIT 10-6 FHIXIT 10 HisHr
KIZHAT, 4 HBXONT H ORI EN <, HIE
HRRL o712 (X 28).

F4 2 AERZR A0 A &S

LOF 5387 X 10-6 5 3857 X

WoR  HORRE WoR  HORE

JEIRE| 3/30 3/30 -
PAIRE 4/25 26 5/3 34
RIEINE! 5/22 27 5/31 28
ZAEIRE| 6/15 24 6/22 22

[ —e— L0/
90 | =t 10-6FH
80 f —O—1HIToZ T

N 0 NSO MmO - < — = s — 0 o
T I I T I g8 sz g
™ [ae) < < < w Lo} Lo} w © © ©
A/R
X125  HEEITIEOE VDHBI KIFT 5
(2 AErH)
100 r —o— 10 58T
90 | —t— 10-6 4T g
==0--1H17 2% T

WARE (%)

= — o0 [Ea} o™ (=2} © o j=3 © o (=3 0~ = — oo [Ea}
T I s s ¥y ¥P¥Ieogedg
ol ol ~ [f=) [te) [te) © © © ~ ~ o~
H/H
27 BRFIEOBE OISR T TR
(2 A &)

1) FRAND 7 ARICBHE LA #io 1| FEOMEE
DHL, WHEZESD Tz bDOEIE.



34 AR RS R 2 — PSR o 5 33

FER 3. VEEMEENE K UMEERHE DT

10 BB HTIX IS L OV 10-6 BHIHIE T2 5 FIFKICH:
T, LIRS EZ R LT

VEEEG TR TH 5 8 A, 9 AERIZBANT, ©
LTFAL, fEOMTEEL b L DnoTe. Rk
o1 A, 2 ABKETE, WXE S5 A UERL 2~
3EVb7e<, WHEEER D e o072 (3% 5).
VEEREIC OV T, 10 BiEHIRKIHIE T2 2 T XA~
T, 1824720 DB T A URRINE <, 1524720 Ok
BERFI L0 7 <, 1 RS T2 0 DU 3RS L <

oo (36).

40 r [35.2]

INHDOTF—FBIURER 2 OEE, IWHEF—225
10a &7z OVEERZFRT D L, 22 TAL, fifEE
Ly, IHEDRMEERIIN X & HIEfT22 TIFIXKICH
PR ~FE LD o T (K D).

&5, RBR2 CIEm S AR HETHD L
EZ B 8 AERO 10 B ETEE & 1 AEMD 10-6
TPk, 9 HERED 10 SisPskh & 2 A e 10-6
Bkt 24 2 fERR & L CllA bt C, AERE ¢ —
72 10 AERE, 6 HHERE TORM L EEI 725 N
FECTh DR 1 D 10 A B & VR 2 Lok U785
A, REERERIZS A - 1 AEMECIHERZE, 9H -2 A
TERE G072 o 72 (3 8).

&3

35 (122) Git) 5 W RO LR R IE S
w0 87A SBHTFAL e
_ 261 10fi 5 12 12
S 95 “52 8H EhE  10-6F & 12 12

> o4 L, S
= 20 @3 [BIT>2 TS 18 19
i 1O 5 87 10 11
=15 91 EHE 10-6 5 #F 10 11
Ew BT -5 T 16 17
105 5 Bt 12 12
ST 3 i o LA e 10-67 5 13 13
0 L BIT22 T 15 14
1Of5i 58 7 10-6 547 BT o2 T 10551 5 57 13 13
28  HHVEDE Y AT RN R R T 5 2AERE 10-6FH 12 12
(2 HEfH) 1B 2% T 15 18

1) AR OIE AR O ReR A /- U CGGHR L
77, JA B HYREERRR D A S OB OB EHINE:.
726 FERCHIEOBE O DMEERI T
25 FAL e I HE Ei
B (/B RPHE(%)  BERIGED/BD RFHE(%)  RERICED/E) X (%) BERIGB/ED  KHH(%)

10 538 11. 15 110 1.86 5.78 66 2. 00 -
BT % T 10. 15 100 1.96 8.02 100 - -

FT BEIFEOEVNT X B 10a $7- 0 OV (HR)

S5 FAL  fE RO I At

1O 57 248 167 19 374 807

8 H Al 10-6 55387 248 162 19 367 796
BIF->5 T 339 288 4 300 930

10H 5 H7 207 126 19 369 720

9H FEHH 10-67 %7 207 149 15 387 758
BIF-> 5 T 301 240 4 324 869

10H 5 H7 248 131 15 514 908

1H EhE 10-67 %7 269 165 11 544 989
BIF-> 5 T 282 263 4 660 1,209

1O 537 269 168 19 533 988

2 H Al 10-6 55387 248 180 19 559 1,005
1847225 Fif 282 322 4 615 1,223

D) R 2 (ST DHEC10 BAREET 2 L LT, K6 D 1 Kb

D OfEE R &R U RIS LT

2) IFERAR LI OFHEUZ AV N CIIFRA75 S IBERIEBIE L2 o T,



FEWE « (LF « [UA « TR« BWECHIECER T 2T A% 2 v U OFEHIRTE LS I A E BN 35

F£8  TERIDEN N L DYESERER] (FRF#]/10a)

SAHFAL il fiij L g &t

8H - 1H EMMAGHE 516 332 30 918 1,796
9H -2 H EMM A G E 454 306 37 928 1,725
107 EHE R MEIBIT 22 T 583 345 4 893 1,825

1) 8 H - 1 HEhEAE I 7 0 8 HiEhto 10 FiFHHs L 1 HiEhD 10-6 FHHESGOEF HEERR.

2) 9 H -2 AEEAAOEIEER T 09 HIERD 10 SiFEES: & 2 AERMD 10-6 TFdEOAFH R

3) 10 A EMEEM 1 {REI T2 TP 0T — 21358k 1 @ 10 HEMOT—4 2R L CGEE. =721, 2%

A UNEEEEE T L TV Rd o Toiath, 11 AR~6 HRRE Tl 1 [E), §31Eo2 FTALETHL
UCEHAR Uiz, SAEEOBFRIIC OV TR 6 DIETT25 FIFROT—4 2 WG L7

zE =
B 1 CIIEMIRRERANORGETE LT, EmRo#
WHER, INEICRITT 2 L. —ii72 10 A
TERE L 0 B A Bab7- 8 A LN AL,
PRI L < £< 25 DD, 1 AN SRR 250
JERIZ L AR DEANE 2 A, 10 ARz Tk
Ao IR L RS 22 REBI SR CH D = &
WE 2 BT, FERERICOWTITAMZERE " 23& 2 5
LD, TRITEPRE LiehoTz. 7, F2 7 U OFK
FEF IR SAEBIHIEN T, TR
ERT D282, BOESSERSHL <, AEEE
B HEFTE RN L Wi L, RO LOE WD
WELHY, AR OFER»D LRSS CH S
LEEZBNIZ LD, BB 2 TILMbERS & ek
BT TG L Lz k 24, ZRIEIRIC X 2038
ERBR L ITHAD e T ENTE. 36T, W2
CILHE YIRS OB EERF LTz, F2 v 0o
LFA LD 1 b= oI, MEERIEE (=i
X MEEBRAERSR), IWHERSE, REICI > CREDD, K
AR TEIT 25 T RKICHAT 10 HiTEHX & 10-6
T IR 1 REICITEN R (F— 20, HiknE
LDz & CTHEEBITER b L < D7l e D (T —
HEWE) HOD, PAVFIRIMERNZ & CUTHERRD & < Y
WIZD7eh Y, BRI T 2 B 2 iz, #i4
JIS ISR THS I MIE Lk 2 A2 L
— ;2B TFALTIIFEHASD T A LICHAT, ST
ZWH 00, BIEL THIHEIZE HRWRIEN LD o7
TEEWELTRY, ARBOMEL TS, HED
NIF 2w U OBYHETHI BV T3 A LIER LU
DB A PERCIN B T T A IR R
IRAT L7 I3 C, RFARIED S b Tofi gk
FA3O BT A UIREACHAT, BEA~OEY/IER &
WA PERNS <, KA PERE OB LRI RO
BWNZEBEHRLNDELTWS. TOERE LT,
RERIAPE LI 2 B BRI /S D B 720
728, FEAOEHYIBEERDENT &, 25 A LT

FEE FERD TSR LA RRED B\ BEBER AT T 5
ZEW, SRRSO IR B> T R H 5 &
LT, ZOZ &E3ARBRICI T 2 B L8 T
2 PG OHIIZBNTH S TEED 525N, 10
HTEHTHS O 10-6 FIILEITH 2 & T, BE~D
BN E E B Z L TIEIT 25 PRI A THiALE
WhIe fpoleZ &, Fplitk, O FOMELMBRT 2
FCOWMITHT-REDORERN 2, BEE FRIOEARR
BEDE\WENMIE T DIRIEIC 2 D720, SRR
FoloZ EMEREND.

Fio, ETE=L51L, f0ETT O LHEEANE L
TEBESI I 72 72 D72, T RE D7 Lok
ZHRT DO TREOBR bEE L 705, 22T,
DL TALEEF 27 VTR CUERRER HINr 55
D 1 D& 7> TODBIENIE P 2 B O HIEH S
Z & EAT. BRTEEAIAME T & 2 (B s D BRTENTE
FTOENZYHANL, FERRIBNTND Z &R
B, NERACED SO D7\ BEE M2 5. SR 5
D3 A B TRV THREA~DNERPEDDERI 5
BHNIEOERNZ D &, Ahitk 43 H T, BRI
DIEDOIERRR L ORE~DHRE b Em <, WNT
ZOFEFMEAE LR ORETEHL 72oCTHY, RELLD
BEDRERRA~DFHLED @S D LHEE SH7z Lk~ T
W5, EHIZEIED 3% 27 U OEED source JNTHE
ERIERLOBED T OEL 0 FH > T D LT
5. ThbHDZ EMBREPRITITZFDR DL
BNZ\MIEICEE TS 2 & THRAREEZED D Z &N
HET, BEENZES LT &R ENEELEXD
NTcT=®, 10-6 BHXIIHHA AR T H7-0I2, BRIEH
AEMEL 720, SREMERITHE, RISEL< DEDOZIED
DIRME L 720, TAIVRBEAE LTV EEZ OGNS
KMECORFFEITHIRE L. ZOFRE, 8H, 9 AT
FEOINFIARET Tl 10 HisH & 10-6 THIX ORI EE
IHEEA LRGN T2 b DD, 1 H, 2 AERTIL 10~
6 SEHTXAS 10 FiHCHTXIC LT, Hikkn 2 < nlEERI E:
HRORLL D, PRRAREE CIIBIAEENL b S o



36 AR RS R 2 — PSR o 5 33

VWD Z &S & B 2 DTz, PiblHEE Gl 72
IR T=DiE, BRI RE O EIRI CoFEHHR-IN
FuZ & CRIEEIAMEWE EHEB L, 11 A TEHA
BITFENOT bpnoT=2 L, AR H RO
WIFHICORESE L 725720, FHEITH Z LIk biith
BHRNE N T2 ENETF HND. ZhbnZ d
L0, HAEEETIE 10 HTEEET, HHRRGHEE Tl 10-6 TEHT
FEFOF 2 (EISR CRES 21T ) S &Nl L Z 2 b
R 3 CIIESEMEC OV TR L 7= 10 HiSEEiX, 10-6
FHRIIEIT 2D FIFRICHAT, #F5EEN MEL 2D
ZETOL FALEEERGTZ LT, Hinybi
7D Z & CRERSR AR CE 7= 72, EEREICD
T 10 BIERTIX CIHET T2 2 MIFR KD 1= b o
DB FAUNEERTNID DD D, 1 #dTe D OREERHRIX
MR, IR L < D7 D LW HRERT
bot-. DB FAUTOWTIL, 10 HiEHX i g
179 2 & THEROIERKRELS 2D L TOH A LI
(ZBEOAROFES RAFEN B [ R0 B 8 LT
RORNEEIFEINE < ooz E B Z BB, FHEIHE
TIEFINT LV VEEAIENE L 70D 2 & TEIT25 T
KLY bIEZMTTIMEETE D L 80, (EERFE
DEMECORN T2 EBEZBND. TRLORZ R L
T, BIEERFRIIEIT 22 TR LD HF L7
720, 10 BIEHT, 10-6 EHEREN M EEMEOE) b b HE

RHEINTHD LB Z B

PLbEX Y, ARBROFER SRR LI RE R
& LT, MRS 8 A B & HEEGEE D | AEE
TN D 9 A EHE & IR O 2 A EA fA
BORIAE2HER E L, BIEESG CIE 10 [, e
FRES Tl 10-6 SEHRkEE 2 MAa b5 2 L 24T 5.
7283, AGRER G & RO 1T 33 L O
A% 2 TR & U7z2s, RS L QRO A
DORAFT EEFHO AIVEZ T2 THL, =20 OB\K
TR CHEHE T 0 HIRIEOFREBMGE TF 2 HFFRE T
HIEEATS TS 5N D 102 Z Lk, ARBRO X
2 IR OMAG O EHIIBI THARE TH H L B2 b
. &5, WEO 10 AERE-6 AFSHET O 1 {ED
VERNCEEATT, dS0tsH, IERMR, R A e 3E3%
SRR DN 5 Z LN TSNS R, B
INHOREARE LT-L 2 AR I DREHE S, A
REROD X 5 2R 2 RIRR & LT 10 AEEOER 1 1R
HA_THHHIINT 5 L E 2 bnd. —J CABHROH
BB AT -5 T, RO L 72 85I~
ADFEBINLE D SO ITIEDOENT & 0 PR
EEZDONDZER, HEEliL 72D 1~2 A PO
Dip < T2 B I DB OV DA R T 21T H 2
&, 8 A~9 ADEIRMIOFE L2 FHOD U R 7 72 L1220
T, TR 2 0ER S S S

K9 ERHETEH R BTN 2B LU

5¢ LR (1/10a)

8« 1HEM 92 EM 10 A 7EHilf

fAa bt  fafbi EWE
H 583, 450 583, 450 291, 725
B 720, 144 720, 144 360, 072
Wt ok 449, 203 449, 203 399, 292
ST 1,400, 000 1, 200, 000 1,133,333
&it 3,152,797 2,952, 797 2, 184, 422
5¢ |k 13,500,378 12,906, 160 9,989, 480
¢ L-#&# 10, 347, 581 9,953, 363 7, 805, 058

HED 8 HB XU AEhiid 10 BiFgikts, 1 AR X2 AE
FEIT 10-6 SEHRRESORAAToE. 10 AEHE 1 /R

B 1010 AEX % S CHE.

2) wift, B, IEEHRUIRRBR T L 7o e SRR

L.

3) ATHHRITERER N AT IUNTEEI TR LA B,
10a H7-0 OFEFAREAFE L, JIIMELZ 100 FH/L &L

THM L.

4) 52 LI 7 AR A BIFE RS &, IR U OR
DIEEEHRD 5 HLF@HHA 7T HIE UG LT



FEWE « (LF « [UA « TR« BWECHIECER T 2T A% 2 v U OFEHIRTE LS I A E BN 37

B Ak, B8k 23 - B 416-417.
AHFFROFRNZ Y721, TS AT SHY, 5T 6) AIERIE - TP (1989). o USREDARY 0F5
SR OF IR BRSO TR0 ] & FERAND VC- S A IR EEYRITRR IR KA T HED
7. T IR EHOB A RT AEENEORE. Ryt 58 (1) @ 167-171.
7 AR - 1LilE— - SRR (2003) . R RGHER
FmERDEE By 7= AT MBI D% 27 U OEEE
FTARTOFEEVIBR TR EFRFERIT 0 5. AR R AR, 12 @ 37-47.
8) AR (2021). (REKF =D U (0D A LS #i5
5| AR EFL(ET2 4EEERR) . P31

1) RBEE -Md. H R Pramanik - & HNET: - REACE 9) FEANIRESEIRIAT (2023). EAIROREZE. P.54.

T« RHEPSE - MIARRRS « IHEA (1999) . kLS 10) FAP—HE - JIRISHHR - LR (2022). D&HT 77—
XU ORERENOIBELT= 7 = ) — VIR AP SAGA ¥ = 7 U FEEANT ADOEY A N R
FAUNRIRITT A, RME 68 (4): 847-853. R=v 7 2 35(2) :14-15.

2) RS HELSTIE - KHEBSE - A - HHEEIL 11) SRR - G - a1 Lkl D - 4 Bk (1992). Am
FEH#3C(1998) . AW = 7 U ORERIRIATHUZ K IRRADNATREEW DERTT - B R T T HENRS &
DULEORD L IEMIRESINC L DR, BEEHE 67 OVEREDRZ. FTHE60(4) : 897-903.

(1) :99-105. 12) ZEE-(2022) . NAUA Y=l n vy s —1

3)  HUHHREH - TR - aATE T - 2l —HE - BRI TOX 27 VR OB A oA FaR=y s 2
- A - SE IR K (2012) . I EASRLESE DT 35(2) :8-9.

DA 2 VEE ORI OB LU A T A LI 13) KA (2015). = v VTR HEEFROWIL - BAT
ko7, R 11 (4) @ 523-529. BRI S < BRBZICHACIE L 7= BB i bt

4)  ERIE - R (1993) . BEEEERASR. TERERE Mesr. +AEEE. 86(5): 375-376.
fm 4% HOR BSOS, B4 B R 14) FBE) I PREC. - R (2021) . 358 IR TR0 S 1
B 376 0 2-376 D 7. X2 U OEE SRR L OVEERICRIE T2

5 FBILYEE (1998). ¥ V. FLpR. ARy BRISAIF 20 B (D) - 73,

2. REEANAR. TPERAT 1 5. B, RS

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
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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. LAI 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 LAI simple estimation
(LAT 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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