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Growth Indicators for Stable High-Yielding Cultivation of Rice Variety ‘Tsukiakary’
in Shimane Prefecture

Tatsuya Kawaoka? and Wataru Tanaka?
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B X EF X EAEINBOMIZIZTZTOERIZ
BOWTHEREOHBESRREDOLNZ(F 3). Zhb
DIEND, 4 A TR ‘&b’ OEFZHE
THET, %% 60 APRLEEZRFThHho L
DRSSV, AW CIE, BAEINE 600kg/10a
VA EZRAHT-DIC, Bl 60 B OB X FH X EE
BB 130 UL BB CHHZENK 9 DEIFRIZL
VERG NG o7,

2 RAHOBERESEKOBERESHERREIC
BT HEEHEE

DEHM OZNEBL-OIIE, —EL LD
BEX R OEROMELE O EAEOHERNEE T
HAZLITRTRLIZE B0, S R EIEIC Y
7o DFAE% 60 B ORI X I X EAMEI AT
BIEERAEHORERITREL2Y (K 4), SEHOR
FREHADTEER S 80cm LA_RIZ/2 D L EHRFTREEN 3 LA
FOWENRAETHEWBIHERIN (X 3), B
% 60 BB X X EAED 140 LLEiZR2D
ERREHADTREDY 80cm LA EERAE RIS RS
(] 4). 2D END, 600kg/10a DILELFELR
L7 OIaEIAEFIZLDBIREBAS 7o) OB
60 RICIBITHABTEIEME (B X EH X FEARE)
IE, 130~140 PHEIETHAZERHL)ER ST,
IS EEA~DE A Y- >, SRETERHED
AFEREICE S, BIEEREL T 528
PDEELRDEZZ LN,
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3 NDVI #FA L - BHEEEDRE

KFROAETZINCRA W A B, EHRUEAHE
DIEREREHINIZRBR L OF N E LB L T 572D,
REREITLR L CWAKTEOAERBIZ W
TE DN Efd 5 2 LIIRETHS. TET
i, IR AEREERO—D & LT, IESHYE
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Vegetation Index) 2SHEBE &Hh T3 (B,
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FTHHETH Y, EFRIERAE RNIR) LARE
YR gt (RRED) ZFAWVVERAUC L W REND.
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FIAREY THHZ L BHER L. OB
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T AEDSKFREEE RO NIV fHISENZ 25
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PMEURIMEZ EECTHALEZ DN, 4 A THHE
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Summary

The purpose of this study was to clarify the relationship between the growth of the paddy rice
variety ‘Tsukiakari’ and its cultivation conditions [including grass height (cm), number of stems
(stem density)( /m?), leaf color (SPAD values), lodging extent (grade 0 to 5), yield (kg/10a), and
components of yield] through a four-year trial under different growth conditions in Shimane
Prefecture. The goal was to establish an optimum growth index based on the normalized difference
vegetation index (NDVI). Results indicated that for a target yield of 600 kg/10a, the estimated
number of grains should be approximately 31,000/m? with around 330 rice ears. The optimum
growth index (grass height X stem densityx leaf color x 10-4) and NDVI of ‘Tsukiakari’ during the
panicle formation stage (at 60 days after transplanting) was determined to be 130-140 and 0.75,
respectively. To expand the cultivation area of ‘Tsukiakari’ while reducing its production costs,
stable and high-yielding production must be verified through periodic growth assessments and

cultivation control in the production areas.
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Characteristics of nitrogen uptake in 'Delaware' grapes under drip fertigation

Keisuke Mochida

I #

7 R, Bo PR bR EOEAL TND
SETHD, 2020 EOMERBEEBEIEET
2, 672ha & ERFEEBEON 16%, SR OHERHL.
FEHEFEOR 48% % HH TS (BWKER a,
2020). BARILD 7 R 5L, BRI HE,
IELFEERO 35 T2 O RN DB ERTITHh,

‘FsurT Uy ARy N oEHD
Iz 228ha OEEEH L (BHUKESR b, 2020), £
DS B0 TA% BT AFEETHD (BHOKE
4 a, 2020).

—F5 T, BRI IHERRE RA LIS EADE
Zr, M b, AFI7E, £FET2, 08lha DFEE
ERICELTWD (BHKES a, 2020). 7 FY
OEWEIET, ZThET ‘B OBBKEEE
LIBRA~OERTEE (RAL, 1998) ®, ‘<A
B b FT e TULEF R T ONLEHZ
B EmA RS ER s (A - B
2009) AEfEENIZ B OO, IR ME & BRI
MEDORIE CHRMIER T 5 E TIIEEL>TW
AN

Tt L, BRI TRGE & RIS
BEHIZ AT 5 b OO, EZAHFTF = —7 ZHn
TYEMDAB I HiE, BlRS & KE BB
(BB DAKKEIET AEEETH S, L
=T, BITHIE, A7V 7 F—hiKeE
B L CESRINIED &\ ) A /K EIRHEAL T &
A7, IHEEEEROMUPEREIND Z L2 b,

BHSRSICETARIE VAT ATHD (FARD,
2001). 7RO TIL, ‘A —F F—uFT
S’ OFERETORIHIZLY, SmEZIN
AEBENTIRE R 2 E DAL DN Ao TVD (BED,
2008).

BARIRC R 57 N UL, REHOHER
DEEEENRLEL, HTEDOM8EIZ 5D D
FEHCHD (BIRREBEREES, 2023). =
DHUEL, WERBMAIETH D Z L2 ORIEDR
B TIEL , dmEITITT Ry BRERIOH FARHD
WEtREERRENREL R VBEE kol THUT,
H K U 5 ARSI L SRR ERFDOR
FIZOUWT, 1993 4 3 HICEEHRIER OfasHE

(10 mg/L LAF) DEREIN, FDH% 1999 FiZ
IR e (RMEE 10 mg/L) ITEEAT
SN T L 2o TV D (B, 2021).
= D%, RS DOWRIEHEED BV R TR R

EE S HER A NS AEICER L, 2 ETIC
BEHKEEOMBFELEA L CEASHZE
FEETTHEATHK 10ha ITELTWA (ZHE D,
2016).

INET, BRENOT R ER BT

BEHOEEE LT, 7 Koo R

(NEIR, 1995) (ZHEHREYVS, N, P0s, K0 D
ESHEEN DWW HARIOZFE HEEE RS &
W#E1 5, 0AT 727 ) Atkaiaft) MFEICEH
ENTER. —FT, —EEEEITERT I /%
BEEE (7 2 e F I R, HFRSHI AR) Z2fF
F335EG S o728, T ORI, 2hERH

DERERERM v & —
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R FIEIARATH 7.

7o, BIRTHERIE AT A RIBOERE,
NBEZEEITHOBAVPELTHY, £FAT
—l2 XY 0~60ppm D THHEL TWHDHR—
BECThAN (BREHE, 2022), AFICEE
Bh RITTIREITIRE TR,

FITARBRTIE, To7U=T ERAVWEE
R T BEREE O H> A KRR 3 T, IRIEOTRE
T L AWRIGERE OB, ROSER§ S IRIED A
BICEEL ISR NBREZRE L7

I MEELUAE

1. RIEDEEL AEDERDTI/EE NS
EFCRIFTEE G

HEBRIE, 2007 FEICBRBRBERNE L Z—F
BHIBAR I T T2 (%R 30m) 2BV TYT-o
7. HEERUN T, 60L SAEkAE (FERD 1 4B HENE=1:1)
DIFEE FTT7u=T (FLXEBBHE) 154
Thot-. {4 MENT, ik 180cn TR E L
7ML b FERAE LT-ERER | AZEE
L, & TDENHFEIE L -FHEE R L
A 90° OAEITRD X MmEICEESI L. B
B, 1 #%20 2~3 BEESE, EWEEH
ERBLERT 1 BB 2SBRFERTAS 2 @R ~L Y
v (BUF GA) 100ppm+HRA 7 a7 x=am s
2ppm %, 2 [B1H A3%BE% 2 BN GAL00ppm Z7E

() FRIBENE L=, £R5EI, 2EIHEO GA L
FRALHRSRCMIT 80~100 hi/FBiZ72 D X DRI E1T
277,

MHEXE, IEEOREIC LY, BERLHEEH
Ik IR L B, 2B HEN;15%, P0s;8%,
K:0;17%, Ca0;6%, Mg0;1%) R (LA &K
D, BT I JBEIEE (TIvZa—k,
A EHEN;6%, 7 /8k40%) EAX (LT
78 RUBEE (RaFEHEN;32%) K
EL, H5ftERHWE FOERE Y, NESE
B3 100ppm 12725 K 2 KIZEED L, AEHHe
R —HiD6 A 19 B~6 A 21 HO 9RER W
I3BRCA 1L, 6 A 22 HXUN6 A 23 BHD 9 KT
1L #MEA U7z, AEBRTH, AR 1, 3, 5 RO
7 BIAIC AU OBTEES 5 324 1 e oL
7o (&XEH5 8. BRUZIED, EAELZIER

% (SPADS01, = =713 / VEBASH) TH
Tk, BEHEERIOT, ERFEESS 1g 27
Wr L CRlik 4ol 200% 24 BEfREHHL, RQ7 LV
w7 A (BARLFHRST) CHBREZREL
7o, HiAKRRHERE & RV CHEEE L7 5iR T 20
SHEL, 7T BEEF= Uk N kO
K, 1995) TEEL. EHE, &K & bEE
A Z &2 90CIZRRE L - iBE sz igas (DN63, v~
RS TIEBIZRD T TRRL, B
M (WB-1, KBRZ7 I ARED 2RVTES
BeL7-b0EREE Uiz, EHHENIL, 745
— R LV REHRERE L (BERORERE
2302, MRS AEERLENETRERD, KEK
HIBE (R — = V42, BREHT 7 2 v 77)
TEELT.

2. %BO N BEASEREROERRT I /B N
EEFICREITEE HR2)

BEEARN, B 1 RO FIETERE 1T o 72,
60L SA3AED 3FEAE ‘TT7 U =T (T L% 5BB
B) 25 i Cho7. BRI, FBEIFEAVN
L 100, 500, 1000, 3000 K& T® 10000ppm D HE
XL L, sHREL L. WIEOMANE, E
DIHTHIEITRAR 1 LERRE L.

I #ERBELUEER

. BRRORBELFEREOERT 7 /B NS
BEEICRITTEE R

BE, BRENOT RURIZBWT, [l A
K AT KE AW RIR LRSS & LTy
D0, FEREINTWARIEOTERL, {LRUEEH
BT X BIEEIR S 0, £EEORNTHEVS
TN TWAORERTHD. AR T, &K
DOFERC L D IEERE DRV RET LT,

HEEEOWB LK 1 IR U, SOEX S AL
BRI HALER 7 RIS C 35 AL TR L C
BY, MERERA LN -T2 —F, EEF
SNEEL, SNEKTOE 7 BRICHTTHL
PIHEMLI-Z &b (M2), EHPENEE
& EAMICERIIZRD e hrofz. Bf « EH

(2009) 13, BEHLLZOT Ky ‘wRBw b F
T TR URIT BRAWT, AFRHR]
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DEAMEITILT L LESTO N SEREL T
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FWAHIX DS 378ppm £ TEE o7z, LIUTKL,
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BL, A7 BEIZIX T9m IZEE -T2 b DD R
FiTb T Thot. —ITHIEE T, M
ENTe N JEBAEREE-T =T B AR
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2 K ruskal-Wallisi LY n.s A BT E BEEL
250

200 |
150

100

TI/BE & (ug g 'FW)

50

0 \ " . L
ST A 1R 3% SA TH#%
—e— FEiE P —O-73I/8 —A-- FEE
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FYEATEEE I AR R S AR 7 ARRICKERE L
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KREHX &7 2 BRSO 3 BRE TSR
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7 BRICE, BRIHFREOHEHEZXDIK
150ugg? ¥, 7T /BXPH80ug gt £T
BT L. 2oz b, MEMA LIoBIROTHEEE



16 EARBEEEEAN v v & —HIREIRES 52 5(2025)

RN E, BIZBWT, b L IIERE

THATRICT X/ BAEMIh, A 3~5 Bi%
WWEL ERLEEEZBNS. ZORB, ERT
TEEEREIIZE A CERLTWD Z &b (H3),
WU S NI RSB B T 2 BRI AR E

NTWaA b0 LHRIENZ, — 57 I JBR T,
HERR RGBT RS AN AR 7 BRI R ERRT ORI 1L 715
WCERLIZbOD, BEERXAONRNSTZ L

e (E3), fEA L7 I BERIE S TR oy iR
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FTC, T BEEIINE S BRICITEARIOK
3EFEFCTLERLTEY (K4, 72/ BEEREK
LU TWBZ LRI T,

THR (2010) 1E, A REMEIS U EREREE SR
L20/DT I JEEE NEE L THEHE LIRS,
TIVH I ATEEREER FOAFTERL, I
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TW5. Fiz, Bk (2003) iIhxwvLr Yy, F
YA, =V ERAWEERT, HERO
MR R PR R 2 GRS T ThHL
FRERHX & FZLL B0 N BN ETRT I %
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HEBFELTHWDLELTWS., 7 FUIBNTh,
Lang & (2018) IXEASHRE Ruld0 TR S04 (28
WETRT A F&LTE ‘Regent’ HHEAL, WHEE
B TrE=ULA RE TAX=Y, FAEI
VDRI BTRED N JRE O TKEERES: L=
B 7 BOBTRNINDZ EEFERLTE
v, IV ATREZ R ERIFREIT AR R IKE T 5
ELTCWA. AETHER LT X/ BRiEh o
72 BRI LM TRV E OO, ERLE

“FL¥5BB BNINEIVEDT I BER
RLTWBHD LRSS, LAL, 435 H
BOT I BRICBITAERTT I BEEIX
126 pg- g’ EHEZX R UEK XD 56% KT
59% L& (K 4), NIREZFR—IC L TEREE
A LUESEAOENTT 2/ BEET, BEE0R
BRI EED Z LALLM E ST

SAER T BEOERPHEEREL, IEXRUE
HEHRLE LELLEE-22H00 (H3), 73
JEBEEBIIET L. Zhud, WE5~7 A%OD
HBAMZEAERL (F—F1), tERFEE
B L LIk 07 2 JBAERPIZ O

T EBRREREZEZBND. —FT, T /BK
OEWTT I JBERD, ALY A I 7 TR

Lz (K4). Ziid, BHROKTICES7T I /8
IGEEDIRTIC LD SRS D.

EHFE N SEIISNERX E 3 3 BHRE
TIEHEERHR LN -7 b OO, B 7 B
EENFER L b 2%RTHEE TN L7228, AR
EIedolz ®M2). oz bk, TRy T
=77 T, MR NIEOSEEERRE, T BT
NTHoTHE N LUV TREBREICRI S
HZEERLTWNS.

2. EED N BEABREZEOERDT7I /B N
SEZICRIFTIFEE BB

EREOT FUBRISEEEADFS & (&
BB, 2022) Ti, &WIED NREZEFTHD
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XN TWAELOD, AFEENEAT HRAD
REETRA L EN TNV Ehnb, HFRE
DWW THRET L 7.
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RS MR R OEIRBE (K5), Shr
BEPAGEREZ 2L (K 6), bR ERENRRE
DO Ed D, F OIS CIRIED A % 1k
L7=.

EEAMOHERZ R T IR LIz, FOEK E b
PR D AR 7 BRI T 35 RIE CHERB L T
BY, QEREES SRR

ERTHBREOHZEZK 8 IR LT,
10000ppm XC4LEE 1 A 2IZ 3000ppm Z#8 %, 3 H
17 3850ppm & 72 o T2HERT, AL RAEBEE
WD BTz, FOMOMERXE, AFE 3 AL
B ERBH L, NBEOROERIE EEEET
BHo, SAERX O T BHEE T LERERT .
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X3 2, 406ppm, 500ppm X3 1, 878ppm, 100ppm X
73 314ppm TH-o7T-.

DT I ) MBEBOHBER 9 IR LE.
10000ppm K CHLFR 1 B2 520n g gt ICIELTZ
23, AL 3 [T TOIMTh TN TH- 2.
Z OAOMFRX Y, N 3 HZIZT TR ICE
H 1, 3000ppm X T 130pg gt (LD,
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—— 100  -=0---500 —A— 1000  -—4--3000  —8— 10000

BT FIY=T AT HHIERED A % OB EICRIE TRE
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HWENERE Rl b0 EEZBNS.

7 R OIE SRR B N A, B E
60ppm LA FORETITOND Z b (BIRER
t, 2022), AFRERO L5 2ERE COBAILE
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(2006) 1X, AKEHHEE EE BBV TEEE
FBRIERERBR LT, N HERRELEZEED 9
fi 725 378ppm THEFAL7=2& 2 A, Zuai A
ZOPERAEL EOERITRD bvehoriz b
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TOBRA AT TSI T, 3000ppm £ T
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NV BE

60L R MEAET K ‘TI7U=T" (FLF
5BB &) ZHEAL, WK IPEHEENC T D5
EHEMIE L5720, IWIEORERAIZ X 5 Nk
ISEE DB A 3 FREEDIEIE S AW TRE L7z,

FIR B AR BT I BRIEE R O
%27 N 100ppm (7# R L CThefd L7z
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A5V gVl
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Summary

To determine the appropriate amount of nitrogen (N) fertilization for ‘Delaware’ grapes, differences in nitrogen
absorption rates were investigated using 3 types of liquid fertilizers. ‘Delaware’ grape vines (grafted onto ‘SBB’
rootstocks) were cultured in 60-L pots and treated with hydroponic fertilizer, organic amino acid fertilizer, and
ammonium nitrate fertilizer, each diluted to a nitrogen concentration of 100 ppm. In the hydroponic and
ammonium nitrate plots, the nitric acid content in the petioles of ‘Delaware’ vines increased from 3 days after
applying fertilizer, and at 7 days post-application, reached approximately 9 times the pre-application level in both
treatment plots. In contrast, the organic amino acid fertilizer plot showed no notable increase in nitric acid content.
The amino acid content in the petioles increased from 3 days after applying fertilizer in all plots. At 5 days post-
application, amino acid levels were approximately 5 times higher than pre-application levels in the hydroponic and
ammonium nitrate plots, while the organic amino acid fertilizer plot showed approximately 3 times of the pre-
application level. This suggests that ‘Delaware’ grapes directly absorbed amino acids in the organic amino acid
fertilizer plot. When nutrient solutions were applied at the same nitrogen concentration, amino acid accumulation
increase in the petioles was more pronounced with inorganic nitrogen-containing nutrient solutions than with
organic amino acid-based nutrient solution.

Secondly, to clarify the critical nitrogen concentration, 5 different nitrogen concentrations (100 to 10,000 ppm) were
tested using the hydroponic fertilizer. In the 10,000 ppm treatment, browning of petioles and leaf veins occurred at
3 days after the treatment onset, indicating an occurrence of concentration disorder (nitrogen toxicity) in the grape
vines. The nitric acid levels in the petiole increased more significantly in accordance with the nitrogen concentration
increase ranging from 100 to 3,000 ppm, and continued to increase for up to 7 days after treatment in all 4 nitrogen
concentration plots.  Therefore, critical limit of nitrogen fertilization concentration in ‘Delaware’ was suggested to
be higher than 3,000 ppm. However, no notable differences in amino acid content were observed in petioles in
all plots with the nitrogen concentrations between 500 and 3,000 ppm. Based on these findings, a nitrogen
application concentration of 500 ppm is considered sufficient to achieve a short-term nitrogen absorption effect in

‘Delaware’ grape vines.



EAR BB 52: 21~30(2025)

21

ML X% g TS MIKE Fusarium oxysporum (X9 %

LA R A AR & U 7z b TE o T MR AR

XS

Y- EBEEE Y - BARE D - ALIREY - SHFEA Y

HBFHEAREA P

Evaluation of Cultivar Resistance Based on the Plant Height Inhibition Rate
Against Fusarium oxysporum in Eustoma grandiflorum

Susumu Nagashima, Ami Kondo, Toshihide Tsukamoto,
Eri Kitagawa, Tatsuya Imai and Yutaro Makino

I #

BRROIEEZTHD bLaXxx s vDfE
FTERER, HIREESCERA Y Ut (UL,
SO &4fE) DLERIT Lo T 2014 FEF THY, A
b 2015 R LB 4 THAATE =2 LieoTe
23, FOBITEBICET L5 (BRI, 2022).
FOERE LT, RENEMREEERL N L
DTEREOFRESN DY, oD THIRROFRE
ERFROREE 2>TVD.

r V¥ g USTAERIL, Fusarium oxysporum
& Fusarium sp. (the Fusarium solani species
complex) ® 2 EOFHEHEIZ L > TEIERI SN
HIHET (EAMYRESS, 2024), BWT5H
LERRREIESR L ORERE 2 L, BIRIRIZHAT T
X722, TDH b, F oxysporumZ X DA
ED AR HCRIEE 72> T D (K - 127,
2022 ; IR, 2024 ; B D, 2022 ; FFHI D, 2022 ;
FAbb, 2022 ; kb, 2020). EARBTH R

ICAREIC X DR SRR TO—RER2-T
BY, BFIFH TIEIRAERN S B EITRo7
=L B S, HREIIECE, TF, BRIV
BESLOMEERTH Y, FRIAETHEATIR T
B UVWEERROEEE R OB R b AL, BRI
IIMFEICE D (B, 1998 ; BIH, 2023 ; BKb,
2020).
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=2 B 1 ARSI AERRE L LT, £E
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B RO EVWEFISHAI L TWD. I
(2024) BILOEES (2022) 1%, AHOBFRT
IEHE ABFIN L EREND D, IRPHERT
nE X VIR E L-BAITIERIR 2 I T
XN EEELTWS. LT, HE AZERID
BN TEEREICOWT, 7 aie’ s Y EIOm
SEEAEEOSNERY, HERmGEHEEH 30en F
TLHEL TS (BRD, 2022). ZhbDZ
Enb, EH LT HENEORIRE LR T

D EREBRERM L v & —
2) BIRE RN v 4 — (BfE, B
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ISR OBRRII R+ Th D LB AT,

—75, AECd 5 BRI X DREDEN
23, ERATEERE SN TEY (Bertoldo &,
2015 ; Bk B, 2023 ; AR D, 2023 ; gD, 2023;
WD, 2021 ; SMAIS, 2008), SEAERROPER
*EE L U TR RBOER BRI SN T 5.

Mraxxa vEBRROEEFELRBEO—D
ThY, TEIRGEICIZ S0 REEET%< DM
FELSHIE STV 5. BEEERRIREIC RS =
IWCWAAEFERBICRBW T, AEEEE T 5
REBEN IR ERLO SERELBETD
L9z, RS TEOEENRD LI TE .

INF T, EERB COSNIRE £ oxysporum
R AR OEIEL, ZERE R 5
TR L E T A RIREICE SV Il TIT
P T&7= (Bertoldo B, 2015 ; AL G, 2023 ;
gD, 2023 #EF LS, 2021). LaL, 5L
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BE, EERE OB L S L TE LS
BELHH S, BRI XA RISOEWVLRD L

£1 PLoX¥Fa#ERSE0RR°

#5552 5(2025)
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5, BOZEEPRE LR WERSGORERER T
HDLEDENNEE L, R TENNEET
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ThED TR F—JIN—FEaF7+— H HEER) X G O
Pl kS Ry—T22BA74 B i X =2] O
HEREER Abvh = H%®) & fEeE O
FEREEH BEOH B H&EB) & th 0
FILBEEM ITaFR/— =] i iy pBR O
FEBLEEH RFaAIRSF— SRUE— & th ik O
AXA1EH nRuFIT—ILF BE i X hER O
33 PR =l iyl =} 3 2 N ) O
=3y NERRERT A+ =] 3 Kk FEKE O
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SRR SO/\E/MET wmEVY & 2 R
EiRE SONEa—3IL BEVS & th B
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Lotk o BB . VX% g USNIAYINE Fusarium oxysporumll 23

%45 BOUMEIE A 181E & L7z S OmHRITERHilh

L =T W EEHE 2 BRMAFEL 1:1 TREMLZ
At A FHE LT~ 406 Jo—s3—F > b (2. Ocm
X B & 5. Ocm) (ZHETE L7z, $BHEH IXEREREORE
BAERIZ B2, EBEOE SO ST, 2018
EBIV22019FTNEN2A9H, 2812
L, FOMOEFEIZOWTIE, FhEh 2 A 27
H, 2825 B L7~ BELEAA—/—Kyk
ZHAK LT, BhlcE=— A THE L, 10C,
BET, 12AMOBEFREOEE{ToT.. £D

#, Eo— B RBRELTH T AR L.

AZERBRSAE CIUER~ v b (BEIFRVEET
23°C, TEERBINT 20°CIZRRE) & bR
WZE-»THREL, RiE 25°C TR EITHoTZ. HT
REHEH 1 A% D 1 BRBXICITAHK
JE 2 B (N-P0s—K0=10-4-8) @ 300 {5 & HEAE L
7o AKIZI A Mk o TLH I~6EHT 72

2 BERSLUEEROTEE

BT, 2017 FICBRRHEFRO brax
XauhboBil, 40CCTERERTFL TV
A XX a USHIRE £ oxysporum 1704TK-2 &
ZHEA L, BREEFIIICMS (1995) (ZHEC TRD
LB YRR USRI TR L. RE

7 RSN Y% H A R ZERELH (Becton,

Dickinson and Company £ T 3~5 ARRIEE
(25°C, BFET) L, H#EIMEE AR 4m D)L
7 R—F —TL VNSRS % 300mL ¥
=TT AaNOY 3 fE 2MA T v A E R
JRfEEH (PSB) 100mL IZFEHEL T 7 HREHRE 5
Bz (O5°CEBOET, 110rpm) L7z, H5&E#%, 4E
OWRE N —¥ THE LU THEAFZEREL, HEA
K CEERMER T % 3 X 108 8/mL {28 L7e (5%
AR 40 fEFR) . BRI TRREIK 100mL
ZALOHE JAnt, BT 7D v A ME
L) B Fe¥E LTn 7T o ¥ — (HE 13em X £ 35em
X & E ldem, 77 AF w78 122018 4F, 2019
L5 8 15 BRI HENAE L, dROERE
FEXIE, 100ml D 40 fE7FR PSB & - AEL
7z, ¥z, Y AICHBEIERORI a— b 424
(80 HZ A 7, N-P0sK0=14-12-14) 577 /&
—W7- 1) 4. 5g RIEMIE L. EEEA, T
& —%i- ) 5ARDE (RFE2~3.5%1) & 2018 4F,
20194E L% 5 A 16 RICBHE L7z, 7ed, WHEX

375 2 —BAITHY, 3 E THRERE FEM L
7o BB DT ¥ — % BIRIBRERIN ¥
—DH T AN HE 8. OmX A& b. dm X H & 3. Om,
MR 25°C CRASRAR) CEHEL, 1 B 1[EEEL
DAk Uiz, 2018 £33 X U0 2019 EDFHEHARM
ORIEIZ, FhFh 10.5~35.2C (CF¥E
22.5°C), 11.2~37.1C (FE¥HE 23.0C) Th-
7.

3 HRIRAE

TR 2018 4F, 2019 £ L LEBAEE 35
AE®6 A 20 BiZfT-7. L 7=ekicon
T, BFEEE 0 BRY, EOEN, 2:£8%F
VA, 3:REFE, THIE L. EeR0RELEHAIE
L7z, BBERER, BRER X OB CHBIZRIZLT
DEBYVEH L.

TR S 1 ~3 RS/ A RS X 100

ERE=2 (5HGIRRHREXER) /

(FAAEtEE X 3) X100
BEomIER= [1- (2fE 5 RO ELER/
SERETE 5 BROESE) ] X100

F 77, BREX OB E 3B LU
EERER DT T v ¥ —HHRORIZOVWT, ERA
ERICRAET AR EORBEETER L, 880 WER
NI ITE OB T o T, HERZAT o TR
A SEABIEE N 3 DT T H—InDE
NENLBRE L, FH3skagtLiz.

2018 4233 L 1R 2019 LRI 1T B RmaRAaE B Bl
OF —& OMBEIE, JMP.0.0 (SAS Institute
Inc.) 12T Spearman DJENFEREFRE A HEH
L. $77, SAREF oxysporum BEFEX &
ERERICB2EXOEHHOFEERTEIT t
BECL0{ToT.

m &R

1 #5220 RIBICH T ERFHRE, RRE
B & GE MR
HER U 72 20 SRFEICISI) BDIRPEER, RIRER
T ORI AR 2 1R L. 20 BFEIZIST
BIIFHRR, BIRER L OB LHHISEO 2 MED
SEHMEIE, FAFER 0~90. 0%, 0~65.6, 7.6~
70. WM TH o7z, MEIROPERFEFD b RHEHI 72
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3EMEICOWVT, BRREROETRIEZK 11T
RLE. ‘SONEa—FN OEFEX T, 5
heTRRIFRE 0 THoh, S HF 4K THE
L EnAEA Th o7, LA I
v R OBREX T, 5 #5791 RS RIRTEE 2 T,

B R 4 BRO B0 Sh DA ThH - Tz

BEREX D ‘SO NERE 1%, 55T 1 BROEIRIEL
1T, 3BkRmREE 2 ThY, EXolire
SHETEE CThHoT.

2 EXIMHELRBFERESIURFEELD
1aRaREE
B CINHIER & BB L USRI & ORR
ZoWT, X 21TR Uiz, BEOUmHIERIE, BRE
I3 L ORRIRE L @ Spearman DJENAHEHREL
(p) BEIFN0.95 (=40, p < 0.0001), 0.94
(n=40, »<0.0001) THY, &HITIEDIRH
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BE2SFED LT,

3 ERETH-REICEITHELDOHFH
‘SO NEa—F/1, SONE/NET BIO Y
VU= 1, 2018 L 2019 R & IR
(BIRIRE 0%, BIRE 0) Tho7ohd, BIHH
L 5. 8~15. % TH Y, FXHEH S5
Tholz (FE2). WIOH, Fyr—Ta 2
RIA RN BIO ‘A7 I —¥ars— X
2018 £E TR ASFED DIVZA, 2019 FTILE
A (FEFRIRER 0%, FIREE 0) C, FLUHHISRAS
19.6~22. 7% ThH Y, EXHPHI S AEW TH
o7z (R2). EIRM GEIRERE 0%, BIRE0) T
HolMEICBT AEEK L EEEX OB L
FIWRLEZ. ZNLOREDS B, 2018 F&
2019 4ED ‘¥ 7 YT, 2019 FD WRIEDHY,
R —T2 2BRTA N BEIO AT T

%2 LD ¥y LRERKE Fusarium oxysporum|=3d B RBORFRE, REESLUELMEE

- BEBEC SpE BEXmgiE e @

20184 20194F Yy 20184 20194 Ty 20185 20198 FH
SONEI—3IL 0 0 0 0 0 0 58 94 76
SOJ\E/NET 0 0 0 0 0 0 106 77 9.2
Evo4— 0 0 0 0 0 0 137 154 145
INTAF SR — 67 200 133 22 6.7 44 182 156 169
BIEOM 133 0 6.7 89 0 4.4 150 197 174
Ryv—Ca28RD 4 133 0 6.7 133 0 6.7 234 227 231
A—JTIL—EaFs— 200 0 100 200 0 100 306 196 251
ISLAT—ILE 133 267 200 44 133 89 256 271 264
Ow ARG Y)—0RF 267 200 233 1.1 6.7 89 308 229 269
NERRRT A+ 333 200 267 200 67 133 288 302 295
aLJSAELD 733 200 467 378 133 256 469 287 378
SONEFRT A 333 200 267 222 67 144 424 348 386
SOARTAT—X 267 667 467 178 289 233 377 498 437
F—J1zn— 667 400 533 511 244 378 564 320 442
aEHh 533 333 433 267 222 244 453 447 450
INT4FRI/— 600 600 600 289 289 289 418 487 452
D A=—RT A 600 333 467 467 178 322 619 356 487
A—TR/— 667 933 800 467 444 458 565 620 593
SOFx—TI—Y4 733 1000 867 556 622 589 567 677 622
SO/NEH 933 867 900 844 467 658 770 648 709

a) S AL E Fusarium oxysporum LB AGEEBLETSU2—(ChLaXXaEEBiEL, BiEsERITSKROERIERE
EXERELE:. EREOEKEID2OTS2—IBIEL, IRETIT:.

b) FTROLEYEFEBANHAEL, FRkEEEHUE.

SREY 0BAEY 1L EOFEL, 2. 25FR, 3R

R E=IER ~ 303/ BEKRY x 100
o) FTROESYHBEEZEHLI-.

SRR = L (RHAI IR R x 50/ (BRE B E < 3) x 100

d) 2HROELEHEL, EXARELTROLBVELL:.

iR = [1-GEESR O E X 1)/ (RIFESHO T L T19)] % 100
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FLoXFa20RE B HEXLMHE,
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=1 IHERE Fusarium oxysporum %118
MASEIEBL-TSVA2—I2EITE
BiEEBABRDOMNLAXFIVDES
KR (2019465 20H)

20RFEITHIT 2018 L2019FE DT —2ETRT
(n=40).
a), b), o) R2ESBR

3 AN E Fusarium oxysporumETIEMATEEL-EERLEREBER

ZH1TEAEEOERELEMOXFIGHOEL (em)
RERER
it = 20184 20194

SONEI—3IL 18 190 *05 b’]NS 233 *07 ]Ns
MIEFE 202 0.1 257 +=05

SO/\R/IMET i35 164 = 1.1 jNS 193 £05 ]NS
MIEFE 184 203 213 24

E2o3TI— i35 168 +05 o 198 £05 ]*
ML 195 05 :I* 233 1.1

\EDH e = 185 % 0.1 ] .
EiERE - 230 £ 06
RAp—T 128K T A+ pEE = 222 +06
MRE - 287 % 0.1

A—JN—FaFs— & - 216 *16 ]*
|miniE - 270 *+ 1.1

a) BT SRR EO, RAFFEIETRY.

b) FHE L AFHEREFTRT (n=

3).

OREICI->TEEBRELBLTARENHDHLETT (p < 0.05).
d) EERICEVTI EEICREAIRESh O, T2ZEHLEA, o2
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—var— OEERORELL, T
L THEICHH SN

4 HRFFHEEEOEREE
RIRTAETEB RO 2018 £ 2019 FEDOFEEIZ
DUNT, FIFIREED Spearman OJELLFHBEIRENT
0.79 (n=20, p < 0.0001), FEFRED 0.80 (n=20,
p < 0.0001), ELLHIHIEEA30. 88 (n=20, p < 0. 0001)
TH Y, B RN BFERELRIFE I AT
EREEFN IV /NS, BEERREbED T
(5 3). LA L, BEHHIZRAHI 40952 DI
Lo, EROIEL D ENRKE L 72 B EAN
LN

BEHEWS

e =079 L4
g0 | »<0.0001

°
60 [ ]

20194

40 ®
[ 1 ]

20 | weo ®

0 L 2
0 20 40 60
20184

80 100

100
0 =0.80

80 | »<0.0001

60 .

20194

40

[ ]
20. Y
BO.
0
0 20 40 60 80 100
20184F

ELmaEmo

p =088
801 P < 0.0001

60

20194

40

201 &

0
0 20 40 60 80 100
20184

B3 kLa¥xary20miE% BNz Fusarium oxysporum )
TEMAEEBCLIARFORRRHEEELER

iy B0 oL EA
20RFBICHTH2018F £2019FEDT—4%TF (n = 20).
a), b), c) FESR

5 NEEHER

‘SO NEa—F 7, ‘SONE/NT D 2018 4
OFE T, TRATOBEIEL D bed
ST, F OME T ORE TIERIRLEL O]
DR BNZTER & b ERNEOBEBRD 5
niz (4, K4). £z, BEBIRODLNIZE
Ao EDBRPOIERE S TS Lz (& 4). — 7,
EERFER 21T 5 RN OB L0 TR
BN hoTe (F—FAER).

N E%

F. oxysporum 12X B hV2 XX 3 USIAERO
BEEERIER D—> & LC, TRPEREOIE A2 et
ENTWAD, AEIZHT D hraXx a vafED
MHRPELE, FICEREE 2R TR RO OEH
L7 BIRE LR DWW TIT LTV D 5
(Bertoldo &, 2015 ; A5, 2023 ; £HED,

2023 ; WP LD, 2021), EEOIMTolo iR
BRIZBWTC, BEEDA TR0 REERH Y,
SRR ORI EUWERLE TH S.

1 BN REEES I URRELD
1ERERE R
HER 20 RFEICOWVT, BFEE, BREB X
VELINEIR, WPNORBHEER &b R
LV BAot, ARTEHER LRI OV
ThE, BPRRERL JORREOWER & OFICE
DFEWEERRD N, FOERELT, My
¥ g VOABTIHICIW T, EXOMFInE
TRER & FRRICERE ICRET 572D TRV
EHEER AT,

2 ERETH-EBEIZHITHAELOMH

2018 HE L 2019 FED ‘U B U—", 2019 FF
O UHEON, BYy—Ta22BFTAL N B&
W A—=TTN—r a7 " TEFEE (FERER
R 0%, FIKE 0) ThoIZHEHL LT, EXm
HIZRIL 13. 7~22. W Th o7z, THHOETIL,
B CEIRAE OB LR b, EREENEY
BEXh, SHICEBFRICH#H S, 20X
I, BBV TA E TOFHEE: T ERE
(FEFRREE 0%, R 0) LHEI NI HED
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$3 A B EEI R A FRE L U SR ORI

54 RPILOXEIYIHEE Fusarium oxysporumEHERBL - RIEICE T 2T RANED

BEOHELEEEOBROH
20184 20195
ARiE BE IRARSO EEE 20 BHE  IEAHO BEE
P BERE  SEBEHRE KRR BEHER  SHRY

SONEI—3)L 3 0 0/0"? 3 2 2/2
SO/NE/NET 3 0 0/0 3 2 2/2
EvodI— 3 1 1/1 3 3 2/3
T 4TSS — 3 3 3/3 3 2 2/2
\IEO M 3 3 3/3 3 3 3/3
Rr—2 128K A+ 3 3 3/3 3 3 3/3
F—JIN—EaFq— 3 3 3/3 3 3 1/3
A p= W 3 3 3/3 3 3 3/3
QT RY =t 3 3 3/3 3 3 3/3
NERZRHRT A 3 3 3/3 3 3 1/3
aALYSARELY 3 3 3/3 3 3 3/3
SONERD A 3 3 3/3 3 3 3/3
SORIARI—R 3 3 3/3 3 3 3/3
#—-J14xA— 3 3 3/3 3 3 3/3
BHOH 3 3 3/3 3 3 3/3
IRTFAF RS — 3 3 3/3 3 3 3/3
T R=—RI Ak 3 3 3/3 3 3 2/3
F—TR/— 3 3 3/3 3 3 3/3
SOFz)—TN—u2d 3 3 3/3 3 3 3/3
SONEH 3 3 3/3 3 3 3/3

2) & REABIESNEI DO TS 4— D oRFBRELEELMHSETh ThIREY, HRERELE.
b) EBES SIS R B SRS

®4 I AXXIHILIEIEE Fusarium ox,l-/sporum
DIEHNIATIEE#RBEBIZHEITEERAL
D/ERR

5 OBy YTI—', 20196 208 RE
FREIIIBEHRZRY.
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57, ERPEHSAFREICRER L CRY, BEX
P S BRI 2R Lz, ZOX I RBAEI
IRFHERESCRERE TIIERNEOBEIZLD
BROFHER TER. LvL, FELHHIER,
PRI L 72 DR AN BARE T B T DR & T
REETHEIEEBEALNL.

3 BERATEBOERES

FEIFRER, BIRER JOEIHIZFRIZ OV T 2
PMEOEENEH D &, BEIIHRIERIE, FmRERe
FEIRE L 0 5RO IEDFEENERD b, BEMAER S
VNI EAVRENTL. U, BRSNS 2 A,
FIRED 4 BEOEE TH D DIk L, B
KIIEX W) EGEEHE RN NS 20,
REBR IV /INEroTebEZ NS,

—5 T, BEXMHIRNBLF 40%EB2HITL
oo TERDIELDE PR E L 2 DERHBFE
Wbz, EXHfIESE WL, BRELE
W DRFHRHOR\ R E % B4, IR0
BRI, TRRERE) SRR OEITAR. R L
SEROEITITHISREERIC L > TEET 52
W, EXHHIEOR SEL, RV STES L
TERDIELDEDRREL RoTLEZ DN

4 EXIHFEOMRETEEZEE LTO
Aahik

AROFERD G, FIHHIR A FHEEELE L
A DR E LTHRD 3 SRR ENT. ORIk
TP & EOMFEREN RO bivd, @TEk
DOFAECIIERI (FIRESE 0%, FWE 0) &
EENBHETH->ThH, EXBMHE ST
FERIC L 0 RSB IAERE ISR LT3
T L EFHETE B, QFFIRERFE & AT
FEREG NS BREREV. 2055, R
OIIRERDFIFE & R TERLTWHDHR/FETH
B, IhbDT b, EROFREELZRTHE
ARSI DEH U RREEIT N 2, EoUHfR%
R L LTRVWIUE, X 0 BEOR IR
MAEERIC /2B & & 2 bz, UL, B
i, EEEREFRTOINERG LD, —EILE
< OIBEOmREREEEZ T2 Z EBRETHS.
F 7o, RROFERD O ESMHIERIME EFEIC D
WTHBREDOR SMHEE CTho7e. £DD, T

NETHAWLN TEZBETRREOE VS
AR AR, FA S B BN TR RS
TAHRAFENEL WD EEZLNS.

Ak, BLAHIER R IAE & Lo %
Wz DNWT, & BIZIES LUV TORGES £
THAUNERDS.

V HB=E

F. oxysporumlZ X5 bvaXx g U kRO
BERRIR D—2 & LT, MRtESEDEANE
PSRBT SR TWD. FD R DIZiT RO
WHEFHEORKEZ LV M LS5 0ERHD.
AT, BH-7piE L UTER L-EH
ROFYEIZHONWT, T7 o2 —E iz
D ATEEERRTE CRHM L 72

HEEA U 72 2018 E~20194E 0D 20 FHFEIZ BV T,
FHIRERE, BRER OB AEIC LY
Ripote. FUTC, BRI, FERELE
ICEH SN~ RIRE & EED5EVFEE (Spearman @
NERTARREREL 0. 94, p < 0.0001) 233 BT,
X5z, FEMEIEE, EROBREORIETIX
IR L HEINDEETH, HRAES AR
BEICBRLTWAZ L 2l C& 72, £/, BEXX
WHIEOERETENC DOV TR LI R,
Spearman ONBERLFHBEFREAS 0.88 (» < 0.0001)
LR 0, FIRERBIURRE L B L TR,
BHENE T

UEXY, braXXxas uNthRmE £
oxysporum \ZX B SREOTHRHEFHMIIC VT,
BEOUHISISRIL, FMEORBELZ B D D 5 A THRR
BED—>THD EEZ DN
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Summary

As one of the control methods for root rot caused by Fusarium oxysporum in Eustoma
grandiflorum, the development of disease-resistant cultivars has been desired both domestically
and internationally. To achieve this goal, we aimed to improve the accuracy of evaluating cultivar
resistance to Fusarium oxysporum in Eustoma grandiflorum, by investigating the effectiveness of
plant height inhibition rate as a new evaluation index through pot inoculation tests with soil
irrigation.

Among the 20 cultivars we tested in 2018 and 2019, disease incidence, disease severity, and
plant height inhibition rate varied depending on the cultivar. The plant height inhibition rate
showed a strong positive correlation with disease severity, which was calculated based on the degree
of wilting (Spearman's rank correlation coefficient 0.94, p < 0.0001). Furthermore, the plant height
inhibition rate reflected the presence of ¥ oxysporum inside the taproots even when above-ground
portions of the plants showed no visible disease symptoms (disease incidence: 0%, disease severity:
0). The Spearman’s rank correlation coefficient between the 2018 and 2019 data was 0.80 (p <
0.0001) for disease severity and 0.88 (p < 0.0001) for plant height inhibition rate. The smaller
annual fluctuation of the plant height inhibition rate indicated it is highly reproducible.

Our results confirm that plant height inhibition rate is an effective indicator for evaluating

cultivar resistance to F oxysporum in E. grandiflorum.
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Production and Performance of an Inexpensive, Lightweight Force-Ventilated Radiation Shield

"KM-01" for Accurate Air Temperature Measurement

Yutaro Makino and Tetsuya Kako

I #&

)

W, HEREEICBOTE, NYARKIRE
WEOAEFTRREZITEL, INRIRESCHEIIR
EOREERZ EVFEEREFEOHREL LT
TohsR, ZTORHEE LT, 1IHOKUREZE
BRI A LERD S (B - HA, 2012). K
B, WHoEETEAT—Y, RHLEHOSE,
WREGR IR ELEZ DERERERTHD
(Ep « Tijs, 2017 ; ANEE « JIAkE, 2024). Fiz,
WiEORREAE, BERSHIEWI L)
STEY, REAMMEOBREZSRITAZ &N
HECH D (KR 2015).

KEErEY—fE ol —-CERTAE E
IR BB I N TWVA Z L NEE
THHA, HRBRIKT LIZEHERT T,
PR T CHRVERLEZZTS LKENRERLIVE
DIZHIE SN AHERRH B2, EHEEREO
ARG E LW E Shd (REFF, 2007). Lo
L, HiROMEBEEILL A+ mmR
ErEMTHE —F, REBEREEZBETD
BEIE, BIERE 2R T HEEORETe,
BEORS S, OHEMENREETHD.

ER S (2010, 2011) 1%, BEBIOEH EHEAE
b, {Eo2 bMendbagl L=t sEz, B
VERTREZ BRI EE [NTAES-09) ZBE% L, {ERL
FHEENBELTWA., Fiz, NIAES-09 ZHEL
C/NEHE L7 INIAES-09S) & BE%E L T\ 5 (FERd

B, 2012). L»L, Zib 2#fET, £OKRE
SREENOHEYOMERMEICRET S L
HELWEEZ BN

FIT, RBEREvUY—LAbETERT
HREBRITE LT, N ANOHEICOES
SERECHRETRTEL Y G5 B ERTRe 2 itk
WEE TKM-01) (KD ZEBAFLE. AT
%, KM-01 DOMEREZ M L7z, MR T, KM-01 &
kR X OMERR TR % AR L 72,

415 mm

Y

1 sEHhEERE KM-01

D) BRBEIFELIM 2 v X —
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I MESLVAE

1 s&HhERE KM-01 O#EE & BIERAE
FHEERE KM-01 2 TReDFETIERL, %

DIERRIZ 23Dy Tk B &L 5ERR LTEARKDEE,

2EBIUOLIEZHEIE L, NIAES-09S (& &

(2012) DFHIL % TCICAERD) & Lk U7z

1) #MHEETE
A& LT AC 77> (San Ace60 109-

130), FEEARVEI =& (CITEREE. V40

£ X 195mm, VU50 £ & 50mm, VU765 J&X 85mm),

WEHREYERAMFTOWERAASA 27 ) —F

100X 50 & 75X40), VU %+ » 7 (VU5 & VU50),

EATZY, ¥=—Aa—F10m), B—hy,

TS5 AF o 7R ATmX22m JEE Imm), HEEL

—hEAWL BEEad LT, b~

dmX50mm)2 A, L (72~ L IEF

SmmX 35mm) 3 A&, E=—/LZA (50mm) 2K, FE

HRY R (300mm) 2 7K, #Eom 2Rz, £z,

ERUCVERTEEE L LT, HIEHE, AU,

Ty, IoF—FA7, KOZEY, 7

FARIGAN—02FK), nrv—, BEEFIIL,

BT~ FEHV

2) {ERAE

(1) VU ¥+ w7 75 OFULNT B7EHECEAR 55m
DRZERRT 5.

(2) Q) TERL L7ZEHIC @2. 7T D TFRER—/L
BT 2 BETBELT, AC 7y v ERL (A
4mm X 50mm) 2 A CEET 5.

B) @ THERLEZLDIZEEE VUG &S
50mm), VU A 7 U—3 (75 X40) B4k 3
5.

WDACT7 7y, Bm—jla—F, ZATSS7EW
DT 5.

B WU X%y 50 L WERAALZY)—F
(100X 50) ZH#5 & (VUS0 £ & 50mm) /XA 7' C
BEET 5.

6) (G)DVU Fv¥ v 750 DFLNIE— h &2
DT 5.

(1) VUERA > 27 U— (100X 50) DEFAIZ 3 A>
ISR ERRITA. ()L 6) 2Rl (1
U< 14 5mm X 35mm) 3 AR THEIKED, EE
T 5.

8) Y —EWMYMITEITIAF v IiREE
ETAHI-, HEE V40 EX 195m) iCE S
20mm OEN Y AR A CE ORI N L EEICE
FHM~HKROIEY T2 AND.

O) LY —BEETZHORS 20mm DT A
HEHROZEYD T DFTANLD.

(1) B P —%EHETDHEDORETSTFTAF v
7 RO F LD HEFIT 4 PR 5.

TP —ZIAT AR O TE 5 100m DAL
By —oRBHTEsrE=— 1 F A
(50mm) 2 R CHEET 5.

B, BUY—iX FIRF v IRERNT

BOPLINET DL OIEET 2.

(11) AETEICEEHEAT 5. 100V BRI
LT, 77 PHEERTdlEEMRLEDD,
BEED L5 ICHEEME 10mm DESIZTE
X, W TB5LED7-bofER Y K (300m) T 2
DETEET 5.

(12) BRIZITHOBEANCRE LT=D b, 100V ER
WZEET A, BEERY, BRESREERSE
ERB B, LIEHL LTHOERIZ B
T35 (X 6~9. KEIZFEEED.

2 TAHBRALE KN-01 I2& AREDEH

SERK L 7-5RHIEEA KM-01 2 AV CTRIRZE
BIL, MoEERTE e bICEROFEEETT -
7.

SIBOHANL, BREEERIN 7 —KH
E=RNEE (BIREHEMICH S KL ANV R (FH
0 8m, T 26m, MBS 4m)PNICT 202446 H
290 BA5 7 H 28 HETTo 7. R L2
ik, KM-01, NIAES-09S (&l & (2012) DFesC%
TR, —EA(= v RS, NP-131)
&L, HURBRTEER LW EEREERT 722 LA
2773 4 KERELEZ. v b—i, BAFED
(TR-7T1wb, MEXEHT 4T F7 1), REEY
Y—iF, F—3IAF (R-106, HAEHT 1+ 7
FF)BERLEZ. B, BERVY—iE, W
THORbNYARGRE»D 2mPEl, &S
1.5m DIEICRE L. HIEBEBIIKESE L,
BURI U7- 1 43EICEE-S< 10 SRS EER L
7. 7, FRRCEELERIL, RBEOaH—
%, BAYLY (TR-T4Ui, HRAEHET 47 R
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5 .0), BELLY—T, BEU 23— (ISA-
3151, RS HT 4+ T U FT 1) BER LI

PEREDZMIIT, BRI L7-HEIOER, 88X
BIOREOFRERNC, BEBIOBLEMMEE ik
LTfFof. $£7-, NIAES-09S & KM-01 OELAME
DEZEHL, LBl

m #&R

1 s&BEREE KN-01 D E K UMERLA
YERZ L7= KM-01 & NIAES-09S #H#:L7=& =
7, 2024 4F 6 A 4 BEEATOMEETE, KM-01 A3
8889 [, NIAES-09S 2% 38476 3 T&H Y, KM-01 &
J58 29587 &M CThH o7, AEERIE, KM-01
73 1.36 kg, NIAES-09S 75 2.48kg TH ¥V, KM-01
DFFH 1. 12kg Bho 7z, 2FEIT KM-01 25 415mn,
NTAES—09S 7% 400mm T, -£H&ik KM-01 3% 143mm,
NTAES—09S 73 192mm Toh-o7z (E D).

2 HELRRLKM-01 2k 2FROEHHA

ik U= i@ o 2024 £ 7 A 27 D
28 H TORREHERIOTIBBANEIZ DV T, b B
10 4375 19 BF 20 S0 HHOKIRNEE, KM-01 &
NIAES-09S TiZ, WiH bBEERIT 2L &K
EAMES BB S AERAR . —F, 19
30 4325 5 B 00 /O I T HERNEC
REREIIR OGN0z, 7ol LM
HRREEREIICIE, B RE O EYSANES
EIXR LN h -T2 (3K 2).

B AR B CRIE Lz sakhaEEE OIR
EANE & BEOHERIZOWT, IFXR, 8RBX
ORRTOWBREZ R Lz E 25, BRI
B 72 LIl L CEBABMES oo 7eid, &
KERETIREIZE L /2o 7. NIAES-09S & KM-01
ix, WThoXRETHRERH#EEZRL, BY
TP OREEE CHLBEHRIT R LEBLUZ
BB L CERHER L (K2).

NIAES-09S & KM-01 O&IBEIAMEE HEe L 7=
LA, 2 oOBAMEOERERAIT v=
1.0117x-0. 2857 T, WEFREIE R*=0.9989 TH
-7z (K 3).

KM-01 & NIAES-09S O&IBEAIEDZE & FREEL
HBLT-E A, BRTO.79C, H&IET-0.99C

DEPA L. BENED 95%13+0. 28°CLIA
(2, 99%F+0. 5SCLINICINR L7- (K 4).
NTAES-09S & KM-01 ORIBBENEDZZHH L
BMEZOSHRER =L ZA, TRTOEH
BETOEET-0.041°CT, EHERZIX 0.124 T
botz. BENO 1x LY EWEIEWETOFENT
-0.067°CT, MEWERZET0.147 Thotlz. MRE
250 1x OEEIECOFEEIE-0. 005CT, 1RHER
ZN0.037 TH-72(K5) .

NV BE

FEERE IR A E=— T AN TOER
RIREMBl O, saELRERRG KM-01 ORYEL
PEREDFM 21T o 72,

ASEWERL L7z KM-01 %, ®lRE72FR 0 SREH
PERAETECETESELHVTEIL, 77
VHBEERLOERA L= Z LT, NIAES-09S &
D LMEIENEMTHY, EELE 2ok,
ZF0l=, BALLTL, FFTORELES
ThbHEEZ DN

AoORIRNE, HEERT R LR ZER L
T K01 CIE<S BRI AHEAPB RO
¥, WEORIBICERROOIL, FITESEX,
TESEL,  JED ORI S OBMZENKL, B
LHEI L TRE BB RV LHEES
iz

B 3 [B&MIC BT A KIBHEEIZ DWW T
B Lm b = 5, IERERIBERT e Lic i
LTZEBAMNMELS holodd, BRLERK TR
Hlieot, TBBBEIZOWVWT, sakhEmR
DEHABAREL Y bECHIEESRS Z &1, [
M -t (2010) O & B L, AFFETHLRSE
OEFA RS-, SEHLEEE KM-01 & NIABS-
09S DEBIMEL, WThORESGHFTHHFICR
{—FHLTWz., Zois), 2 BEIFE%EDMEE
PO LRI

KM-01 & NIAES-09S OXUBEANEZ Lk Liz &
Z 5, EHEIFROMEEIL y=1.0117x-0. 2857
THY, y=xBEGE< S L. £/23 5 1x
BT L7 B A BAMER X UNR A BEHICB W
THELTYH, 2HEOBAEICIITEENRD
Miphaotz, Mz CRE L 2 EOBHIHEDZEIT
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# 1 GEEEER KM-01 & NIAES-09S ofEpicE 3T 2 A&, BEE, &5

5L UL
- HEEY  ER A% &
) ke)  (mm)  (mm)
NIAES-098 38476 2.48 400 192
KM-01 8889 1.36 415 143

22024 % 6 H 4 AR oHEETAIC BT 2 F— Aty 2 —Hi& X b EH
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Summary

To accurately measure temperature in a greenhouse, the force-ventilated radiation shield "KM-
01" was designed and produced. And its performance was evaluated.

KM-01 was more inexpensive and lighter in weight than the "NIAES-09S", a force-ventilated
radiation shield currently used in agricultural production. Since the average difference between the
detected values of KM-01 and NIAES-09S during the entire measurement period was 0.041°C,
indicating that temperature measurement accuracy of KM-01 was nearly identical to that of and
NIAES-09S were almost the same. Furthermore, KM-01 was able to measure temperature with the
same accuracy as NIAES-09S, regardless of weather conditions.

Based on these results, KM-01 is considered a practical force-ventilated radiation shield for

agricultural use, offering substantial reduction in material costs and weight.
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Bz favE TR R i BE 3 B TF9E

fpote. —h, SN=TATA BEOY ‘=D
— 2 DREEIIR,LEA, £ L CNEES
BRICBBE L ot ‘TFa—N BLIO
TN—E L BT ARRBOEL -
AT A BLO ‘= RU—X" LEER RF
VAT BEY LTV BT AR
hpBRREENT AT, wVal)—
R’ ERERTHo T

2) RERBEOLZL

2011 BT DULHERID R 2 5 =T
74, ‘TRU—X, ‘NAF5=" BIV

‘wa J—R ICRI D REEEMEOHS
K 18 IZRLEZ. WThomETEBNTYH
L/ EILIFERTE T 1~2 TIEE—EThoTo
25, IVHERMIZEEIN L, & ORIERIC SWUITIET
L. %77, hefEiIREERICIBVT 100 Fifg T
L, SEIRNCENRBIET L, NEHIC
AR LT

(3) RAMEE, EESIUERTpHOEEL
P=TINT A, CmRT—R, N T
B vva ) —2" 2B A8 L TORRIC
PE S BERERE, BEERS JOMEH pH OHERZ X 1-
9 IR L. NA T ORRWEEILRFE
140 HH 720 £ T2 KT L 2ke & 720, I
HERT 2 BEH7Z 0 DO RITET L7z, 349 i
AR E S Aol E, PEEITImRE 120 A
B D bABIC EF U, IHERE RICiRE—
EE ot fthod 3 BREICI T HEB AR TS

o7z

3) BMEDLLE
BERRENEOREOEEH IMEOELHE
LR A 1-10 IR LTz, LMEDOZEDRE W
NR—FNT A, ‘mRT—R BIW vV
g J—2" TRARKLIEZEHELEL, LHED
ERpAEN FLIUF N T RTES
B LU CREEN DR T

E38 BREIZHTHINEEREDOLLER
TR RN SN B I AT
— W I TV, RO FO—D2Th 5

BR(LREIL, DB AL T 5 2ROEEE L
THEREHRSN, e FETRES TS (E
WE, 2009). ZILHOHFTHR—AREMOTER
{LEERIE SFiE L UTHEE STV % O0RAC (Oxygen
Radical Absorbance Capacity : {EMERSRIKINEE)
EEAWT, Th—rOhbieE FFm L.

1 #MHEBLUARE
1) #EamiE
E1HBLIUFE 2 HiEFU 8 SEZHEL,
2012 EEICIVE L7- REE Az, K afEOIE
Hiz, ‘7F=— @HI10H), “r—7
747 (8H18R), ‘TA—&r' (8H20RH),
‘mRy—X" QHATH), ‘AFULAT 0O
A21H), ‘47— (0A2H), ‘TL¥
Fo R (10A18H) BIXY =¥al—x’
(10 H23 A) THY, &A5HEL REMECHD
7.

2) FAHDOIPB

I L7 R R AR L URAR L BIER,
EakRE, < U L. Sl L 72 RETR
B & BEICST, 60°CTHRERTELR. HER
B (FD— 4BMS, BAT 7 /¥ —EA () 1&,
REERP TR K I, 7Fad) LED
ZRIEZ V.

IS X OFEMIT H-ORAC AT EFIEE

(20uM Trolox ¥k BiE) (MSIATEOEANRE -
B ShE R HANTR B T FEAEE B SR & T JERTIR,
2013) IZHEHL L THT o 7=, BRERLIRE ORAREE
% 0.4~0. Tg FREICEY, AX /) —/ : BilE: K

(90 :0.5:9.5, LAFMWA L§°3) T 90 4rfEE
L, —20°CT1 H~2 HREERE L 7=

3) RIEAFE

RE R TERICE L, w008, L
V&% Y L Assay buffer (75mM U » B> 77
—, pH7.4) T1OmLIZERL, 10 EHRmiKe
L. 96 ReA 77 L—r&Hn, 10 fFHR
VIR A PR EE R U 7= e 35 1 L, Fluorescein
working solution 115 pL ZhNx, 37°CiZfr-7z
FL— U —%— (Wallac 1420 ARVO SX, 73—
¥ xw—iti) &V, Fluorescein OEIE
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BEDRAEREHREICE T 2%

SREE (BHECIEE 485nm, FRHEIER 530nm) ZHIE
L /= . AAPH B i (2,2" -Azobis (2-
amidinopropane) Dihydrochloride) (31.7nM,
Assay buffer) # 50uL Nz CiE@EHHEE, WM
P35 2 %MD 2 23REIRE T 90 S EIROEIRE DR
RPS LA RIE LT, BEBREE D Eh & R & D 7
S5 7B EN-EE (Area Under Curb : AUC) %
BH L7. Trolox (6-Hydroxy-2, b5, 7, &
tetramethylchroman—2—carboxylic Acid) %
gLl L CHIEREES Trolox Y& T/RL, 100g
HHEE 7~ 0 D ORAC B (umol TE/100g FW) &L
.

2 #8
1) FIL—21ZHB1T SEMLAI ORAC {E

T—r DRARLOERRITEIT S ORAC EZ
1-11 2R L7, B ORAC fEIX ‘A&
A BN THEBEL 3,857umol TE/100gFW T
Hy, Tn—xr, ‘TRU=X, NS
5=, ‘FLIYFUN BIQ wVal—x’
Tk 3, 000pmol TE/100gFW LA LT3 ->7~. ORAC f&
BEBIENDX ‘TFa—0" THD,
2, 101umo]l TE/100gFW TH -T2,

ABO RACEIE ‘v¥a V—R" [TEWTE
1< 9,496 umol TE/100 gFW TH Y, ‘Ti—
&y, ‘mRU—X, ‘AT, T
CFURN O BLIW ‘Y3z )—RT TiK
6, 000umo1 TE/100gFW BL T3~ 7=. ORAC A i
HARDOIX TFa—A" THY, 3,577 pmol
TE/100gFW THh -7z,

2) BRREELBREIZHITSH ORAC EDRER

R A fmEIESHE b 250 ORAC fEO B A X
1-12 1R Uiz, faZEat LHERS J U bxfE & ORAC
EOBICIZTENFADMHBEBRIRI D b
(r=—0.315 BL W r=>0.341). LL, BERH
a*{f & ORAC [EDRIZITFERIREFRATED B iviads

-7,

EE
1 BTEHAO SRR L HEEDEIR
MREKRKO S N — L FEMTHDHD Y 7 41=
FHIZRIT BT — o 3 ARaNL

TaIThH 5H (Norton * Kruger, 2007), BRADE
L008.L 725 (Glozer « Niederholzer, 2007).
F7=, I—r v AEERIIBST ST — 2 ORRAE
I3 A TANG4H EATHD Milogevic b,
2010 ; Sebek, 2013). & LC, BHILHARIF OB
LA, REER, SHITRBECL o THER
BE2AEEMNHD Mika 5, 2012 ;Neuntller,
2011 ; Yao, 2011).

—F, HERIZBIT B 7 A— 2 ORETEAIL3 A
T b 4 AFETHY, BEHEERD. B
B BiriL 3 HOEHRIRE BR L TEBY, 3 A
DRENEOERTEHNEL 2 ), FEEEXZITD
RN 72 5. THEEIT 72 3FE[ICBNT,
BETES): D REESICRT ABEIL, EEIIR2 S
LODEERE L (®1-2). £, AARDERE
T H 5 EBFREATHICET S 7V — 1 OB4E
iz 4 A FTE5 5 H ERTHY, HER L R
IR ERD.

TDE BT, BEEA-VHIEESTTRS,
BIEQO SN —EMIIBW T HOEELHERTD
72T, BFBREREITOMEDRDHD.

F iz, BFVHE CIIFHCEROBRIC L5 RBIE
BORHENRZ (NTIEE, 2003). TODHAR
B CIIMERTCEIC L ARSER R BT 5729,
ML TEE 21T (K 1-1). MEskoixz+57
WZATH Z LT, SRk AEEARR L ERRE L.

2 WHMAEOHAEHEITEL HREEDHER
T— I AEMEMESTE S BEATEMES
BabY, HEAMSEREORELHERT O
DI, BB TH D (Hartmann -Neumiil ler,
2009). 7=, STEHERCIEAHERIG DS 5 miE
DB ERNDLERD D, AR THWZ 8 &
FEOZEMESMHIIR 1-1 OBV THY, BT
HZ L THESZHBRTETHD EEZ L.
AT REMNT, BMBERIEEE T TERED
T, ~"TukA7 (B S BT, #HETW
SEET) BFLNTWS (BB, 2005). 7L
—ERICAEEERED Y A (KD, 2004 ;
Yaegaki &, 2001), 7R (Burgos B, 1998)
Blo=krz2e® (f{ED, 2006) TH SEx
FRIDEA & AN R TVNA. Yamane ¢ Tao (2009)
X, wA, TUoABLO=ER U AEEX2FET
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REDRFEEZREEICE T 2R

HBN, TN—I6HEETHLD, SRR
FEHED 7 N— T3 A TN E LT
A, FDIW, TN— IS AEORMEIC XL 5
THEELZFEEL QNI EEZOND.

3 BN ERLDSEOHAEHEICLHEBE
DFER

HERMAESEORBELHERT 72O,
AL L HICEEHORBKRLEETHD

(511, 2000a). BATEHADIT  SFERICIS T D%
FERERICIT, BT EICEDAIEROIYAF
72 CEHTERRARIATE 5. FEHO RV BHET
&t mE T, B2 L ClaFE S DR
WCRIHTE D EEZDND. Fiz, BB RN
& &b BB E S, hiRE & BEE R ER
HARWT N— BRI EE R TE SRR
RN DEAZBET HRETHDLD, R T
ATz 8 SED T Ao T,

KRB TRV BREARFEMEO BAGTEL
B AEE, TFa— L TA—FY O
BIEEIRIT LA CERORNT LD, ML
BEIEHIDER D =TT A & OIRFEDNE
ThHB. Linl, 010D LI “TA—F7
DOBEFEHIAFEL, BRIEHE b EWSEATE, B3
STEDIBHET V) CIIREER MR T 2RV AT
BNhd (@1-4). ZhbDZ &b, BERME
PERFEOREA TR T 572012, BIERoE:R
HinfEEEATLE LD W N TR0 Ry
T PETOVERDS. B, WV TFN=TT
TR XN TV AT A—0T ‘d Agen” FEE
W s 7 L F 7 —r T Y (OkiesRamming,
1999), BFEMEMTH N, BERTLIGER
DT, I YAFREICEHHEITo T
% (Vansell - Griggs, 1952).

4 PREUERERENLSHZEHEA— i
WIEL-RE

TEEB A ORI, #ifEL L OWEIC X
&Y (BES, 2010 ; /M1, 2012 ; BFRERS,
2001 ; #FT « 258, 1993), UNEMEIC HLEET S
LEZ LND, =BT O BHEREM S
FEcr Y Bleok (F14, B1-5). ‘TFa—
N IEEREEL , DB EN DI LinD

INEMEIMEL lpolz kB2 BB, =TT
A7, TN BEIG ‘T RU—X 3G
FEDFENRLD L, ARSI BB e
TN L BINEEMEL IroTn L HEE S L.
EF VMR T B HENICI T 285 5 FEE
Hi- 0y ORI, REO “TFa—N7, N—
TINT A BEWR ‘TA—F L7 ([ZBWT 159~
775kg*10a™, 4D ‘T KU —X" 2BV T 469
~1, 181kg-10a!, FAED ‘ZAF LA BLUWR
ED ‘NAF5—", TLIYFURN BXO v
Ta —2 1B\, 1,092~1,979%g 1021 T
Hot-. FAED ‘AFZ LA BLUWED 3 &
FEONEX AEZIT-o72 3 EMEZEL T
1, 000kg-10a™ & @Ehroiz. HEIMIBWTH I
LOSRIINERENZ ERREIN TS, F
= IEFENCBWT, AV RIS TO 5 4
NG BXO L UT N OIRER,
FIFR 1, 440kg- 102 B LN 1, 680kg-10a!, T
H o BARBIOFELEOINE (580~1, 380kg:
10a) & H#k L%0 o7 (Blazek « Pistekova,
2009). R—F > RIZBWT, BIRIPERLD 8 4
NRAS— BLY L UT N ORER
FIFR 2,900kg - 10a I3 L 1, 700kg-10a™ T
bHotn, BAMED L OB AREOINEIT TN
21 1, 200~1, 800kg-10a 38 L U8 1, 100kg - 10a™
THo7- (Markuszewski + Kopytowski, 2013).
EALETIZBIFS ‘RAEZ LA ORET, SR
ML TIE 1, 333~5,300kg- 10a™ TH Y
(Rakigevie &, 2008) , A KT v iraftsr
TG 1, 300~2, 100kg-10a? TH Y, BAED
22— DILE (400~1, 700 kg+10a™) & L
TE»o7- (Milosevié « Milosevié, 2011). /b—
2= TIBWTHE, AT BLIY ‘AF
LA IZBIT 5 17 0 OIEITRAR L UH
A FE L LT 1L 2~1. 25 5 CH -7z (Butac
B, 2012). 7=, BV TZAA=TIIBIT BTSNV
— OB, IR HEICBWTERN—AT
3, 000~3, 750 kg-10a T&H ¥ (Norton - Kruger,
2007), FEHIEEO T N — RO EL 500
kg/10a T3H B Z L H>5 (California Department
of Food and Agriculture (CDFA), 2016), 4R
AT A L 1,400~1, 750kg-10a LHEE S
5. S5, BB (016) IIMELSENSL, B
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EHBEOBENT FY ‘T70x27 OZINE
PRELTHE, ‘RAZULA BT AHMEIENR
2135 4, 600kg- 102 TH D & DRGHZ LT TH
4L, IbDZEND, EFAMKIZBOTHE
i EEmEER e S BOND L O eE
EEREICT B2 L T — L DINEREZE L
Hisk 2 FIREMEASTRIR S LTz, —0F, ARBRICEH
TREASBEONEIIE, -7 b 00, A TN
BOSWEARED #BE SN T (Enbree b,
1999 ;Blazek «Pigtskova, 2009 ;Butac &, 2012).

BRLEEALARERETIEKRTHY, HEESE
WL TEZRDN, —ANTIIFEEIN RS BfRL
TV % (Neumiil ler, 2011) . AR L UMRED ‘A
EolA, AT BIY TLIUTFUR
ITEENEL, BARGETHS. N7
A7 IEEENEW G DO, FEEE & HEHERMMEV D
LINEEBENS 7. 77, Crisosto (1994) i,
BRI REREICESBERLTWS S LT
4. 2011 FElzBiTD RELLAT, NAT
—  FLIF RN BXO wva—R’
DBEBEENX 20. 0~52.8 L &L (T—F &R, =
nNoOREIIEEKRGEL SR 5.

INBED T END, IBEE A HIRICIST
BN — BTN EERE <, BRO BV
ARBIUWAERECTHD ‘RF LA, ‘AT
—’, TLIFUR BLO wVa V- R
EERE L GET EE 20607 72, Zhb
4 AEIITEFEOBF AR LN Z L DINENREN
LEZ BN —J, fEa - /Mg (2005) 13X, 3R
EHEHEKEOIMEEICINT, WXITHEED
OR=TNT A FHEERENDS EREL T
WA, BEFAHIKIZBNT ST A I
HERBEIVCRABENMEP T2 ENOERH
L UTOREHNTITE S Ao 7228, IO 8 A
WAL, BREBEN CU ELE kEWL
WE (K1-2) BT, RESEREND L
Ex2 b,

SREEOHRA L INFERAORR

=RV AEERHEREETIIEZEDEIRIZ
Lo TRHEDTRICH AMENEETLZ &R
H5 Neumtiller, 2011). ZDOZE&nbH, SEIE
ERRE( TFa— , RN—=TTa, T
N—E ) LRAERED ‘= FU—XT THRDL

ni-REO RO RERE THD &
Ez b5, £, 2n6OMFETIY, Neumiller

(2011) BEELTWAZ & L EHE, (FERTOR
RICHERICEAMAIAE L (K1-13). Zo
T epb, 9 B A CICIERAZ DL B b
D 4 FREL, FRRTRRAES B E LI2HE,
EF VMR CH BIEET L A — L HlR T OREE
Zimpane Ex b,

*7-, BREEX 5 CULOBETRAETS
EERTWS (Neumiller, 2011). EF/LHIKIC
BT AHERATIE 7 A EPETHY, HRBITE
1T ARIBEN 3 CHB L 5 BMENNT 5 (K
1-9). ZOREIE, T — o BW TR 100
HEECTHY, 9 B LAE TIOf#EEZ N5
b4 METE, REEENMET LAD LTS
H5H (E1-9). Tk ITEB/EE LR L RE
WNERRE OB AN ER L Z L0, RE
R ABEREENSBET D L &L BIZHNEE
EZDREERDEXDLND.

BEREOEALD D, mIRIC X 2 RADOEEIIIN
HEEANCRETAZEBHLNE 2o (B 1-
7). RAMEETARICETHZ L bEZI DR
B0, BREOEFEARF+H5THY (K1-8), B
EBENREL, BEXR+TSIC ERLTELT (J
1-9), BHENE>TWAZ Eh, £RA L LTI
T AT LIXTERNEEZ DI,

TN— D REICBWTRER®EICREAE
45 BT, BEh S DRSNS RE DD DR
BAEBHIE LT3 (Kolattukudy, 1984). 7z,
BHENSRELEFFCEBRL VWS EoRE
2345 (Numes * Emond, 2007) = &k, HfHE

=N ARNERRIR

—— 7 ANRIERIR
10 1 HEFRE T ——AREERIR
- ¥ — A REERE

o~ o~ ~ bt~ b~ © 0

] —

~. ~~ - ~ ~ 0] ~

o] © o~ [oe]

H1-13 7A—RERNRES L UYRIE
DAL (2010)
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Bz R avE 2R I BT A5

REBRAOBBONIEDCTEL RDOPERFTTL
. LaL, BhEnZD L RAORBE/IIE
BN ERADL MR oT.

6 iz Bt B TIL— o HIEO RN & RiE
IR
BEIZRBWT, RSB 2 BRIED BEZET,
WD F& (Uematsu &, 1997) SFEmE (F
&6, 1979) IZEBRBZZ EBPHEEINL TS, 1
ROF— EEMB LOMEATTIE, REE
(Ab4EERTIZ 7T A~10 A) OBRROZED 10C
U ETHB (K1-2). —FH, HEMRCBITLEE
BOZEITETT AN T.8C, 8 AM9.1C, 9
A239.0C, 10 AN 10.5CTHD. ZDZEH
b, IVFERARTA OBBIRZEN 7. SCLUT THEMN
Pz ABRED TFFa—N", R=TNT
A7, ‘TA—&2 BIUOHED ‘= RT7—X7
Tl, BRIEZENNE W0, FEEN LR,
BENRED EEZ LN,
b Ry — T A H—DEMER T, BT T
(EREVDRE, FEFRLEROIE), TAUD
BN L B, BWINE, A—ANTUTER, B
77U A R E A HET & R CiRERER e
WAEENTWS (Peel b, 2007). ZHVHIRE
S EOHIRIZBN T, FEOHN, BEOE
W, 7TAUBDOT bF ¥, adTOYFr~
THhAHE, T2, VFTIE, BRI
TBREMOBREEIZEALEOATLECL EE
720, BT MK L B AN HIRA RO
‘RELLAT, R F— ) TLTFT N
BI® ‘wYal—x BELTWSHEEZD
ni-. —F, E7 7R A-CRECET A
MBLEOLIUTE, ZhE 8 AL IABLIDT
H &8 B TCOBRERDBEZENT.8CLT L 25
Z e, EFAMKRICB O CERAEEE AT
HHARELY L ELICBVAERLIVWEEZ
BID. 728, WTEROEHIZIW T HERBEK
BENHER L RREC 1200 muPd B & BN &b,
TN— IS IR LT IINETH 5.

7 T—2REORBRLREETIE
T AV B (United States Department of

Agriculture USDA) @ F — & X — R

(Haytowitz * Bhagmat, 2010) {2V T, 7L—
v (A 8) D ORAC fEITIE & A E D3 AR MED H-0RAC
ETHBZ ERMBNTVD, £ 2 CARBRTIX
77— @ H-0RAC i % ORAC fE & L CHEET 5.

AERERTIBNT T — L BA O 0RAC {EIT A FE
2L BT RTIDIa o7y, 2RO ORAC E
133, 577~9, 496umol TE/100gFW & 720, SfEIC
EANRTURRKREL oot (K 1-11). KRG

(2010) & FN—ZF31F B ORAC Ml ALFEIC &
BENKENWZ EEBELTWD. £, 2RO
ORAC fEIFRPID ORAC fE & LB LT 1. 7~2.9 f&
Lipatrn ink, FA—ANTRERICHROHER L
BEMIh B = LAVRENZ. VEIF - fA1E (2000) %
FN— BT HHEMERE (OPPH T L HNAHE
TEME) 1R BRI RN TEWZ EERE LT
W5, 51T, ORACEIZH AREDEEL, R
HEOBEBIOREIZLIVERDZ EPHL
Lo TD (RiFD, 2011).

BB A5 P, Vod, FA
REEENAIT T =2R0R 7/ —
JUZ X > T % (Tamura » Yamagami, 1994 ; A<
5, 2007 ; Lgarashi &, 1993). 7z, A FT7
DOHBMVEIIREAORVEFEIZSEWN T &5
H{EIN TV (Solomon B, 2006). AMFFIZH
WTH T N—r OREAEAZEE LMER J U bx
& ORAC DR BN -T2 &b (K
1-12), BEAOEPRONEETHEMUE SV EH
g k£, BAL L CHASEICT
% ORAC ENEL A HMBR 6N EN0

(" 1-11), BHEOBW ‘RZ LA, A
5= FLYUFURN BIY wUa -7
AL L, REE CTEM CTHEEERAD
iz,

INLDT NG, F—AREVEEEEE T
LTHED, BICRRICEVEER S D 2 L2300
Stz Lo, IA—UitEEEHTHI L
BREOBBNEEZLND. e, T—1%
SEEVT DT EHIRMLRES B 2D (Krist] b,
2011) & &I, METHIEC L > TREES
AR 7x ) —NVEOEREEBNNR DN &
235 (NES, 2005), RETEIEHIECL ST
EREEND PN — R RERELT TR, FilR
{LREHZEE LT ATREMES B,
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ZH

TN— ISR EE A, B RAKEDD
WH Y T =T iR ETEICHEEINTEY,
BZORENELBKEOZVNET U7 OIRE
T R HIEAARE T N — B O R E LT
b5, FFETIT D OHIR TO TNV — g
fER%ZBIBL, B AARICAIET D BRERHETE
EFAMKE LT, A 8 Hxb 10 HD 8
R ( TFa—A, RN—TATA, T
N—x  CmRU—X" | ‘RELA
‘N F—= ) FLUT RN BEY wUa
Y—R+— KU 7 ) BRAG, £R8AEEE
B33 REORMEIT . HEHICRITS 7L
—OBTEIIE 3 A TENGL 4 APETHY, F
O RMEL 3 HOFEHRIBEORELZTH L
BHBMNE IR T, BITEOFERER R H L L
35, BFAFAHESEORKELFERT D7D
X, BRTERID B2 AR EOBEESLETH DL T
EARENT. £, HETCBIT LI N—0D
BAEEAIIMERI L B2 5720, BEMRLMLET
HBH. bz, HEHIZBIT 37— DR
IR, HEEEWT 27200 LT
FEHIMATH D, WD 9 AP RLEO R4
R RE LA L R T BRUWRAE
E LT L e Ya )R e—F
V> T, #hiESHEERED Y ONERR
1,000 kg-10aLLETH Y, $EEELDS 20 LLED
ERERELAETH N TE, —J, E
% 8 Anb 9 AhEcilx 2 B4R L UH4A
BED ‘SFa— , RN TA, T
N—&2 B ‘= RU—X" T, #MESE
A 1= 0 OULHERD DI\ D 21T, REOKER
HMELS Bk b o7, B, TRHOMMET
Vi, RN RAOBE e ¥ ORIBEENREL
7o, BAOBERERMOREIIREOFEN LT
STHY, BRNRE-TND I &b, ARFAR
EL LTNRET S 2 LSRRV, PA— 103
WHERLEEZ A L TR Y, BT FRRIZBIT 15
BENWZ LA MM Rotz. £z, BARED
PR LEEN R < 2B EA S -7, L EDZ LA
5, BT NVHR CH D ERBHETICHBIT STV
—URIEIIE, ERN 9 ARG 10 BTH
OFRABIUOMASESERAE LTELTE
D, FEMLELEWNZ EBHALNE RS 35

T DT Y A IR O REIREA
{EHURIZ 331 B 7 — L BIE O ATREMES RIE X
.
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BEpRIAEEZEREEICET 2 IFE

E2E8 TI—UREORRIESIHFRELT
FLUEREDLE

Fh— v AR, RS DD, REO
AR TR T DM ENRH D,
NETIN—ET TA~T TV v 7B
153 A4=07 Y v 7 ROSEIIRENTELT
(Biale, 1960a), #MFEIZOWWTT TA T T
Uy 7BITHAZ EBRREINTHHICTER
VY (Sekse, 1988; Rato, 2003; Lippert-Blanke,
2004: Koziskova-Golias, 2013; Larsen-Vangdal,
2013). F7-, REORBRE ST HHIELL
T, Ot L Cop@EdEiicis T AMHREE /21305
VAR EEMOERE GRS, 1980 ; Smock -
Neubert, 1950), @pEMAIZINE L 7= REICRT
LEES OFEREE 72 X T L R EEID
A (Biale, 1960b; FEZE - H14f, 1981; Kidd -
West, 1930), @SB FL o Fidvm’ L
BRI K B H CAREAY e =T L RO B (Li,
2012; McMuechie &, 1972) 23&H 5.

F T, KECIEI N FEGEORR Y
BHHMNIT A, E1EELFELSV— 8
HEANWT, EEO~@IZ 20 THE L.

F18 #HLECBIIFRESLIVIFLUAE
BRENEIL

KETIE T N— 8 fEE VT, R
A BT ERETHE SN S FRER
SO F L AREOE(LE R L7z,

1 #MHEBEUAE

1) #HEniE
FE1ELRU 8 L & 2~3 AW,
2012~2013 £EiZ T 7=

Fix

%

2) BEOREEN
BEORELRFNTT 572, 2012 FIZREE
BIUOBROEEFAE L. TA2HEPHM1
YRR R CAME R R/ R E A AL fE 3~5 2R
FTORM L. R L-REET 1 RELBIUER
BEZHEL, REEXSLIOREEMEEZHEL
7. FEBREIRRIC LA RERRDEESIGE
T, 0:0% CREG : @) ~10:100% (FBEF
. BERA, REeLCESEORER) O 11K
PR L7z, SRERKAE [ HTshRY, I
BILOBEMHORPHIRAS, FIMHPOERFD 8
EE GBI L U .

3) MERICBTIEESNIFRESSUTTF
LU EREDEIE

(1) RERHIFLUEEOIE

B ETOREDOTF L AREORFFIZ(L
BHEET B0, RERSM=F L UREZRAIEL
7. BEEENY 2012 EITATVY, T a— ERR
< 7 SFEIZOWT 7 H 6 BA6H L BEFET
AEHEHR 7 RER K FE 3~5 T OB L
7o, PR F L o OFEEES L OVIEI Ttamura b
(2000) DFHEHCHERLL TITo 7 (K2-1 A).

TF L REFIDF& AR o~ b7
Z 7 (GC18A: BEEEMERT)
COL:130°C, INJ : 150°C, DET : 180°C

B

RE#20CT
4RSI HE

20°C T24BE B BATE,
~y RARAR—ZH ARE COL:50°C, INJ:80°C, DET:100C |

FER BRIE IO & A A v b
Z 7 (GC14B: BEBIERT

H2-1 WEDFN— RECRTIABTT L RE (A) CEREBIUF L UERE B) ORIEHE (20126)
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Thbb, 450D 1iZ8o7% 1.5L DLy bR
M D EERSy B BN BE AP A ST T v — &
—PZ AR, FO~2y bR RAFIIZREZOED
FTOANTHFOERZ T TR AKICE#R
LTHICES smBBED I LeE Lz, RIZ, 7
=B —NERCTTRIE, BRL, Ny bR
v EEICRER R E o TERERTT U
—H—REEEICRELE. Xy bR Moo
LRRIZERE R E LIAG, ~y RARN—RA T A%
Il BEER L, #EMET VI8 T A& FID frHHaRfT
XOHAIuw T 7 (GC-18A, BEHERUERT)
WEATDHZECF L VREELRIE L. TR
rua< vNIT 7007 NEEX130C, HEARER
FEIE 150°C, MRHEREIX 180°CL L

(2) RBEAM SFHBBIAMTTOMLEIZEITS
BEEOHRES L UVIF L EREDHE

FHAIT 2012 FFF KON 2013 FiZATo 7. 2012
F3 TF a0 BRSO TSEEEZRAVG, £EIT
TEREIAI80 HD 7 A 2 H b HE T 1|
FIRR C&-dnfl 3~5 A L 72, 2013 44 8 dn
Ex Az, BRIIEERIE%( TFa—

TH2 H, =L TA, ‘TA—FL,
‘T RU—X" BXO RA¥LAT T A 12
H, ‘47— BXU® Fvy5K :8H

23H, ‘w¥alU—x" :9A5H) &Y, BN
L7z.

RENHAD b RO BT 1 5 REDIEK
ELTTFVUANREERHEET H72HIC Smock -
Neubert (1950) OOFIEICHERLL C, £REXf% 24 I
BHE L - REOMRE L = F L A E L
FLE (K2-1B). 7506, ERLZREIE
LICZERAEFHEINZ 20C0 ER =
(4. 9mX 5. 5bmX 2. 5m) (TR, 450 mL DRV
DY LVVRRT ATy I FENICREL 1R
FTOAN, BREOBEFET T 57054 L
EEBLZWVEEICK TR B 2. 24 KHfF
BRIZBEEBREZREL, R) oL BREREE
FAL7=. 24 B5fE1E, ~y RAR—ATAEV D

TR, PR L TF L AR ETE L.

R BT~y R RAAL— 2 H A% 0.5mL HEL L, if
FISTRA S A GRF Ay 7 QEELHF2TF——
) & TCD & DH A7 v~ b 757 (6C-
14B, BEBUERT ITEAT 5 Z & T 00 REZH

F LTz AT AR 50°C, A MEET 80°C,
MHEHEREX 100°CE Lis. £/, =F L 4R
B~y RAR—2ZH A Il ZEERL THE=
F L v OBIE & FRR7 HETRIE LT

2 R
1) BEESLUEBREEOREREL
2012 IR L-RED | RERBIUVECR
EOBER 221K/ L. SS—=TNT A D
1 B&EI3 7 H 2 BLIRE S FHiR AR E 72205 G
L,7 830 B25H8H 5 BT TERKERD,
FORIVEIIZOOBA Lz, ‘wYa V=R
O 1 REFFER E 0 L) 7o, oD Asic
BIFAREREOB(IT =TT A IR
AL BHILTRY, REENRERE RoT1R,
AL LW, FEe0md L.
R~ AT A, T—E R —=X
BIW =V3 V—R" CrER T &6
HEATZDS, oD 3 SFETIE, BRI SR —E
Lotz

2) BEICBTAHESNIFRELIFL A
REDRHARIZEL

(1) BERSIF L UREOBRMNEL

2012 FIHE LI N — L RER=F L~
BEORRIZ AR 2-3 IR LT

HELE 7 REORRIACEIT HHF=F
VIEEEITIZE A OBEAT 0. 2ppm AT o 72
UL, A7 BIW® w¥al—-R" T
VIR F L IR BRI C 3V VT 0. 2ppm K
WERBICEL tote. £, RN—=TATA7,
Tn—x2" BXW ‘TLYVF N TIERE
TF LR 0. 2ppm & D EL IR ARENGED
bz,

(2) RBEIH, S FHBHH T TOHE Sh S8
LB RREOTFRERLUIFLUERE
DEL

2012 FER L2013 FEICTHE L /=7 N— 1 RE
DRt EIZB W THESINAHRER X U=F 1
VAEREOEER 2-4 BLUE 2-5 ITR LT
a #ERIZEITIHETE SN LITFREDFRIAZE
=

FE LU 7 SO ERICI T 5 MR ET,
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HEII0: FE~10: BEFCTHELL S g MRS RS (n=3~d)
VS — B RREE R T (n=3~4)
P—=FNT A FNe—F TRT—F SN—TFAT A TN—F T Kp—X
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REHZHIR L2, —E&L o7 £D, ‘A
Zr A’ ORE, FAEZIToT2EME D
WCREBAZ 1Tmg kg Wi~ EHEMLT-. AT
-, “FLIFURN BIW w¥a ) —X’
Ot ERIZRIT AR EDL, ‘AFLAT 2k
EXRRELADHOORBECER L. =TT
47 B Ta—& OREERICIIT DA
R, 2012 S CIREIN L7223, 2013 £ Tk ‘X
—FNT A THEHE T, ‘TA—F27 T
WLz ‘= RU—X" OFFRET 10mg kg
W FREE ISR L 7o, izl VW TH &L
otz

b HERICEITIHRESNSIIFLUVEHED
BFEARIZE L

T — o BEIE BT OREIICBWVT Y
FEAEZTFLURER L2 -T2, Ll
TN—FY BLY R, F— I F L
EREITOROCRERH A —FHT, HEENC
1.8~1.9uL-kg " h ' REDTF L U AREAT 2
RENFEDH NI,

E28 EREFEPICETIFRESIUT
FLUERBEDOEL
EETIETNV— 8 R VT, BT
T AEREDIEY O ER LT F LA
KEBEOTbERN L. £/, ‘AF LA’ I
B BRI 5 @RI I T HERIR DA
SRR B X O F L U RO Z L it
L7z,

1 #MHBIUAE
1 #ElmiE
HERSFEIIE 1 FH LR L TH T,

2) EREEBTOMRES XUVIFLUERE
DEAL

(1) FREAHAICHRER L=R=EITH T AETE P DO
WMEHLUVIFLUEREDNEL

FHEE 2012 FE & 2013 ERITAT o 7o, FREMAD 2
2% 2~3 BREAICERE L 2 REAS VT, REE
1~7 BE TORER I OF Lo Apkat fl
L. F1EE R L TR ER LT 1
VAERRERRIE LS, 20CICIIT AE AR
o~4 B L, ~v RAR—2H AR

BOETMHHBL, R EFEETEE T &
NEOREFRAL, SFa-—V (TH2BHE
BIXUWS8HTRH, I—T7ATA BIO T
—&y’ :8H 1 ABXU8A23H, ‘x=LFU
—X’ (8 A2 HBIXV9AZ2H, ‘RFLLV
A4’ :9H2R8, 98 I3EBIXCIAH2TH, =
45— 9HAIBABIVCIA2TH, TLv
Foor BXO ‘vYaU—2&" :9H 27T HE
FU10 B 12 A, Thot-.

(2) $HBEEH HBRERIFER L -REIZEITS
FRDOMEEES L UIFLUEREDEL

FWAEIL 2012 L 2013 £EIZ AFULAT D
BEFANTIToM. 2012 S3RBHEO 7 A 2
A, 2013 FRISFEHICHHMBHE 30 HD b
H 15 A, #2 BEERCRELERL, #
B2 1 H~7 HE CHRES I U=F L A&
BRIE L. BIERAREEETD LELEL
7.

2 #R
1) FREOREICHITHIFRESIUVIFLY
ERBOEIL

(1) REICH T HIEMEOHRESLUVITF
L AR BOIRIREOZEL

2013 4FiC 8 SfEA AW CRBRHIRIND R 5
2~3 BEHICEEE L7z R EICBIT 5 20°CHTEH D
R ERB L F LU AREBORLEREL, €
NN 2-6 BEUX 2-7T IR L7,

R=TNT AT BIO TA—F T DR
EXEmLET, BEE 6 BicEhth, 278
T 30mg kg h  DEEL 2o, RFUVLAT

‘NRAT—=", TFLUFURN BIW Vs
J—R’ OFFRELEMLED, SR—TAT A
BXO ‘T—& " LT D EECHTH
st —F, ‘FFa—nA" BIY ‘= RU-—X
DR EIIEL LIg T,

AR B A EBRO=F L o AREN,
WELEEREICE L. SN—=TAT A B
IO T—E O=FVAERER, %
6 BIZFNFNT. 938513, 6ul-kg-1-h-1 £ T
Bl ‘AFULAT BB A TF—" D
TF L UERES, FNEIL 4.9 BXU 2. 8L
kg-1-h-1 ETHEMLE. "TFa—n’', ‘=F



(LIL' kg—l. h—-l)

TF LU ERE

(- kg™ h™)

TFVERE

=4

=

KMl T OEBE YA VvERRECB TSI vEEFEIEL 2BEEE L 69
B ot SE RSB T AR

TF o= R=TNT A ThN—F = Fy—Xx
30 1 30 30 r 30 r
; L L L L
EZO + ? 20 F N 20 r 20
Elow oA | |
B | 10 F 10 } 10 A“/ ﬂgv
— FEE— — E— — B H— < BREAH —
0 ; 0 . 0 -0 : \
7H 8A 8AH 8A 8A 94
AL A A T FLYFY b wVal—A
30 30 f 30 b 30 t
t | - | -
’_%"20- 20-1}% E@o-A /l"zo- f{‘
g Pp 20
= L L = | .
i i IR HEHA
=10 1 IR REHA 10 | 10 + : 10 F *
; 1Y FEHA g I A . 5
P e FR B e g — R
0 ; 0 - 0 ; 0 =
9A 10A 98 108 9H 10H 9H 10A
®2-6 A FN— 1 FEICBITIRIEIET (20C) OMEREOHRE (20134)
TN EEREER T T (n=3~5)
TF 2— I—=TNT A TN—H T RU—X
[ o b — R —— Bk EL e FREH —
AR o f IR {7 g 20 - 15.9 i
1 pallaidt® A8 - s m3.6 1
: 1), 4.3 1 —>
’ 0.5 | 0.5 T g 22
r >
0 0 P, . 0 M
8H 8 A 9H
) . AV 7 ra il —Z
g L FREHA 5 | [« B ——s B AR ELHA >
3 3.0 4.9 I Lk i
1k L 2.8 1
I ] I A : I
A 07 B r P B, L -
5 | 0'5 7 Jf 05 r 05 L
[ s I A [
0 J/ U S . — 0 b P —.
97 10A 9AH 104 98 108 9 H 104
M2-7 BB — L RECBT AEREFET (2000) O=F L2 EREOHER (20128)

PRS- MBEERELTRT (0=3~5)
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7—X" BIY ‘w¥al—R OxF LA
BREIT 0. lpL-kg-1-h-1 BETH -7~

(2) HRPH SAEMEACH T SFEMEOERE
BLIUVIF LU EREDORFEARNZEL

2012 33 L TR 2013 R FHE U /= ShiR 8 bl
BHACIITD AF LA BREOFEEHE 20C
IEPOMNERER LT L AREDELE
B 2-8 TR LT~
hEHTHD 5 A 15 BEREOMLET, 87
1% 2 BIZ 190mg kg -h! DETEY—7 2L,
ZOHBD LTz, TD%, BEAT —UBNEDIC
DNIERED E— 7 fETED L TnE, T AFHE
DI, RBEIORBRIZRT 5, MEEiIY—7
B LI roln. FDW%, AERHAR IO
RICBIT DR ETEmM LIz,

*7-,5 A 16 BEREREO—F L AR,
MR ERE—7 LieoT- 1| BEOBRERE 3 AIZ
1. 1uL-kg-h? DETE—2 720, ZOHB
L7z, FOH%OTF L AAARET, FkE L R,
AR METHER U7, £/, Al s
T AEREO =T L AR, Btk 4 B
BN UigsF, 4ul-kg-h' U EEARo7z.

7, MEFEO RN 8T RO &
BIUOzF LV EREBEORILIE ‘AF LA &
FfEChH o1 (F—FKEH).

250

SHH [ SFEH | R

200
’—,; - 2012
- © 2013
': 150
g

100
"
5 f\f ff Py

50

B

P"%meﬂ'm.‘mﬁ“
| |

T T

h1)

O -~ N W e e N B0 O oo

TF L kK (L kgt

5A 64 78 8H 9A 108
$REE

2-8 F—Vv ARV AICET S RIRIEET
(20°C) OMREE LU= F L v ERBORZEL

(2012, 2013 %)
RN MERERES RT (n=3~5)

EI3H ITFLUNBIZEIZERESLUVLIF
LUERENEL

AETIL, TA— 2 2 SEEORERICN T 5=
F L BB OEER LT LV ARRED
Bz & tiRet Uz,

1 HRELUHE

et & L CR KTl A7 AT
BIW® a7 ZHWE.

FEASIE 2014 T, 9 B 14 BICERLE
‘RELAT BXO10 A1 BICERLE X
45— OREEXEL 10 RAVWE. ERRIIED
12 20°COEREICANTLUIE G <EHE L, 450mL
DR (FEEE 8 B) £ T, 20°CITIIT 5 HAREHE
oM LTHE LEEFRRIC, ¥R/ a< T
77 CHIE L7z, FERGEEIL 0 +72%
NB, 1 00MENNHBEREEHD, 2 7
FEEENIS N, ERiETR, 4 BEIE
Wt A1 EMEIN, O 4BRETIHMELE.

2 #R
1) BRRIZHTHIFLUNBIZKZREDOH
REHLIUIFLUVERENEIL

‘ZELAT BID A T DORGRSE
VT 48 B F L LB ATV, 20°CHTRR
HOFEEER L T L AR EDE LA K 2-
9lZRLTz.

‘2B A OZF LRI S K
BT oF LR 3dmg kg h £ THEEML
TEABRE L L TREVWES 2D, =F L2
TR 1 B0 6 BE T, IR —ECTHEL
7%, BREE T LR BICHEIL, BRI 8 B
i Mg kg ht ot NS T DT
U ABERIZ T AR I T L KB
#% 2 BiZ 25mg-kg-ht ~EH#INL, FHLIER
IEF—EDOETHRE L, FICELER LY &V ME
THER LTz,

‘2B LA DT L ABERICBIT A TS
U AEREIT T T L AEARRRTR 1 H I 30. 8pl-
kgl -h! &RV, EEAAEROD 430 fFE ot B
% 5 Bicv—sfELey, 20%ED L.
‘R T OEFLUABERICBIT = F
VAERE S TF L BRI LIZ, T D
T ENERD 1.5~2. 3 Tho T,



F EHT ST oREE VA VRBEICE TR A vEEFBERL AMEEE L 71
HEpRAEEZNRHEICET 2%

2) BREBICNTHIIFLUNBIZLHEEES
FUEEIEEDOEIL

BEER/DRIIEEE 3 B LM L7223, M
HEIC BT b AR CE(LICEIT B o T
(® 2-10). £/, ‘RAFUVLA7 BT
TF U L > TREOVI BRI EBAEL
7.

BEI(IZF LR AN, RF
VA’ DEIE =T U AR I o < D
EEATE. —TF NS T OEAUIET=F L AL
FERRTS 2 B IR EITEATE. $7, ‘AF Y
LA’ IZBWTE, o F L BRIV TRE
DL L 7.

EE
1 TL—REQEERFE
—RIZEETRL Y N REORRIT 2 ESF
M ERNBAEFT LT Z EBambinT
BY, SEFEXITo727 LR, REERD
IS MEIAELTHEEZLND.

o (2013a) IIRREVE IXRENIFITERKOKRE
EWRET L THAPICHREL, INHEMFIREICR
ST IREET, # DA TRRAED, FDEDIEB
B O CHREICRD ZETHD, LTS Z
D Ens, IA—rTiE, BREIHBLIUE
M CRENIEERGOKE S L7200, 8EIRRE
DEBL 2D E TOMEPRBMIZHES L, Th
PIEHSR NS L, A2 5L E2 D
iz (X2-2).

2 TN—LBREVSARITIVIEN
54T v EHM
D BHEICETHHEESNSIFREFTTFL
VEREDOEIL

Kidd & West (1930) 1%V v DRI D
W, FS T ORFERENEMNT 27 A~ T
Vw254 XENWHESEEFHRR L. Smock &
Neubert (1950) 1%, #tETCOIZZA~=IF ) >
754 REWETHEDIZE) VITORERE
BRI TICEERRR L, EE 200COER T
HE LT, 24 BEREBONEREERIET 50
BFIChAELTWA, ZOFHEIMETH LD,
IR fED, Hx (BRF, 1986; ®iH, 1967),
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MEREB XU F Lo EfBEoE{k (20144)

COREAS— I IERRRE ERT (n=3~5)
Voag b4’ i20144E9A 141,

L T4 R T,
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0 r

—

-]
T
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1 23 456 78

TF L
SLEREAR
2 LE >
& RIERE
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123456738
tREvik A% (2)

N T JE20144F10R 1B IR L, 600ppnd = F
BEREIFETORER20CE LE

g T

- F L AT

E A
|

123 45678

12345678
B A% (B)

®2-10 TF LB EITo 7N — o REARNCBITS
RERBWVEB IUHEBEEOEL (20145)

THIELELHM, THELR

YRS R RREL T (=3~5)
| REONHER LT L MILER-9ER T

t BB IO+ ARD D, LRPERLIL, 2RELERRLIV, JRENER
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U2 (ngES, 1977; bR, 19805 HE - H
F, 1970), FL RS 1981), =K AEE
(Ponce &, 2010) 72 & THAHIN TV S.

FRECRBNT, ‘TFa— B THE
FRAWT I — L BEOR BT AERES 7
AP ORRENE T EE L IITRRICRIE L. £
DFER, WREY, FREEBRHDHOD, #iR
B L CTRIEEEZRL, ‘T RUV—X LSOk
BIBWTCEDORENT A7 54~ 7T Vw7
FGA AR LE (M2-4). fORBTEIZOWVWTHRD
&, Voa Omggn, 1977; dekts, 1980), &
A avFy (JdbFrn, 1981), =k AEE (b
e, 1983) THZ FA~I TV v 7 T4 A%
F b, S— REORK FITRIT D EERE
Pz ﬂB@ﬁ@;EWE%KBﬂt et o
(1980) 1%V > ‘FEX IBWT, BENITE
A&@%Ltﬁ%ifﬁh_kﬁéﬁwg%m
ELTER, FRES MLt -2 & 2sE L
TW5, ‘T FU—X" [ZBW\WTh, HERFE
THEZ M L TITA, 7294~ T7 Vv o5
A ZHFRDH BT L.

Burg * Burg (1962) X7 A~ 7V v 7RI
BBV T F VU B I 54~ T Vv rT4
ZDF|&&E LUTERATZLE2HLMIL, =
F U AIRRFNEL THDIE L. 7 T4
T v 7 RIRETI, B RV TR EOBN
W TF L AERESHEMNT 52 L3835
NTW5., FEEICBWT, ZT— 2 REOHER
TF L URER, WIS RBEICNT
32 0. 20pm LAFTH Y, BB L ‘=
U= b CRFZ LA PSNIEL 22 AR
NH BN (K2-3). £, #LETHEShD =
F U AR, R F L URE & RRRICZS b
L7z (K 2-5). 972bb, KEHOR LickiT 5
HESNDHTF L AREIX 0.02u0 kg +h™ 2L
TEESHB LR, ‘= FUV—X" BXO ‘R
HobA’ PSNIEL RAEMIZH 7.

2) ERMEOREICETAFRESLVUIFLY
ERHENEE

Biale (1960b) 1%, OROKRRREMEDEEL
e REZEEROTIERRONEEEZH#H~N, 774~
IFY BB EL J s S A sT ) v B
RED 2 DTS L. BRI T, 754

<77V v 7 RRETIRI%EH CTHRRER
T O F U AR, ¥ — 2B LR
B4 B olzx LT (Biale, 1950; Biale,
1960b), /> 7oA <07V v 7 BIRETIE, #
BRBICERER I OTF U U AREEEML 7
VN (Biale, 1960b). RREENZISNT 57— 4R
BREDFERER L O F U AR EN, %
MTEMNME ST A TNEL, TFa— &
‘2 RU—X PUSNDORTELXS SA~IT Y v
WLz bz,

‘2B LA BETIE, FEEEBOMELER K
V=FVAERRIL, 754~ T ) v 7 Ol
KEFRL, BENEDIZON, FOEKBIE-&
D LRy, KB TCIIEOERLE (K 2-
8). [FHRARIMPREOE(LIZT X (BRFT, 19865 &
FH, 1967), €F (D, 1984) THRDOHLND.
—H, I GA~r T Uy IO F Y TIX
IR 76&W%®W%E&z%v/$m

BlIr5A4~27T7 Y v ZERCENT 50, £FN
I L ABFEL 2D, BRI TIIHER LR
(Eaks, 1970; Hyodo, 1977; [mjg-Hkm, 1972).
‘REUAT REDINEIINCZ N O HERT
B, By LIZHONICER E = F LA
RO T — B3R o T, ORI ST B
BEREOMEEER L =T L ERED SR
NORBINZITTORES ‘RE LA &
[ U_E = Ry D TRV NEEZ Bk,

3) IFLINBIZKDIFRELIFLUARE
DL

TIA=I TV I BBEL ) I F54=0
TV o 7 BRIREOENE, =F L IAERIZE-T
IE I ORI F LU ARPBFEIND
DIz LT, BETTF UV AERPTHEEI N2
Z L THDH (McMuechie 5, 1972). FEHID ‘&
oA BIY Rg5-" BEZHW T
F U ABEITo T FER, MRfEE b =F L AL
HRIC R ER L O F L AR L, B
EOELbREES N, Z0Z G, BT
A= T Y w7 BIRETHDH LEZL O
‘RELAT ODFVREBRIZBIT AT
L ARRED Y — 7 B BRI HED
6005720, ‘RELLAT FTTFLUANED
BEEZITOTWEEBLLN. 2O XS RTF
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U TR D RIGTEDEWT T B D DAL
PEZ BT H BHE SN TV D (BEF G, 1979).
Fr, NRATF— T AF AT AT
TF L ALERICBIT A =T L U AERRE DN
IXEPTH - I HED LTI EE S L.
FN— v BECRBWT, REOELIZEET S
B-TTF5 7 " F—BRBIORITT 7Y —
PIEMHIZIZRERERH D L HRESNTEY
(Kovécs « Kallay, 2007) , XA 77— TiI—F
LUMBIZ Lo TN b OBERIEEREL 225
AREMEDNEZE 2 LS.

4) TN—2REORRE

x FE1), 2), BLU3) ®3 208K
W, B RERINC RIS L OV L AR DR
PHELEREE 2-1 1R U, HITEEEI
O R F L U AROERBTED b d, A:
R Ren F LV AR RO BRI R, X - IR
TF U UERROBKBERD b E Lz, R
2o’ BIO A7 [IEMRECED
TR 72 (2o U ARSI 3 5 38 B Hhs
%<, FREAIZ BT ABEEO T F L ALEIC K

—FNT A, T—E T IUTR
BIO =V3 V=R 3LV THEEE
ToldmF L ARSENT AEEESZ N2 E
Db, TF LA X B B O F LA
ROFEIHGERL TR OD, IV T7A4=TT

Uy 7BITHB LEESINZ. £, TFa—
A BIR ‘= RU—X 1%, 8B ki I UEETE
ORI L O F L VAR O I KA R TR
Drol-Z LD Abdi B (1997) ATV HH]
By SA4 <07 ) w7l TndEBE2bN
7. IRHDIZ EnG, TA—REFTKIZZ
SAw TV I BITHD LBX LD, Fin
FEORBEIZHEE T 51203, AT HEEE
BE2ANT, =FLrERE I u e L BT
W, FEEE I F L ARBERT B0 E S
ERETAVLENRDD.

PSR (2007) (3FEA DFEE ZOREREL L HiR
FTCHETORRLZF L ARKEERD & ITHHE
L TW5. SEFRE LI A — il el
BB DEMRORKR=F LU ERENOR
22D L4 oD IN—TETE. BE
EIZIE, k=T L o AERKED 1L kg -h BAF:

STHIRB IO F U AP L2 & n TFa—)N  FLIUFUR BXO w¥
b, 79427 ) v 7BTHELEEZD. N aU—2R", I~6uLkg!h': ‘REFULA’
F2-1 TA—rFABICBTAERERBLOC=F LU AREOKE
KB
E e 1 2 3 HE S h DRIA
(6] (2) (3) (4) (5) (6) (7)

FFa—n -7 = = A A = RS~ T ) v 7B

IR=TNT A O @] AN Q Q = 5 A= T v

T—F O O O Q Q = TIA=sTF Y v IR

T Rp—X FaN A PN A AN . = WHB s I o T ) v o B

AR LA A (@] A O O O O T4 TV H

A T — @] @] O @] @] @] O T4 TV IR
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: oy (1) RETFLUREOREMER, (2) METHESWIPREOELBLIT® ) =F L rERBOEL
£ER2: (1) RBHIICRERLZEEICHIT 520CHBETORRROEB LY (6) =F L AREOEL

EE3:
VOB BRI F UCARROBRERBDLND,

(6) TF LIRS X EMILO BRI T 5 20CHBROMRBORSE LU (1) =F L EREOEL
A HRBEESIICTF AR EOR IR TR,

X BEEERICTFUCARBIBARLSY, -0 EBRRER, THE

£2-2 FA—rERBEORBMBIETDTF VA AREOKE

=F Lo AERE
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BIW® (55—, 5~10pL-kg?+h?t: =7
ATA, 10pl-kg-h' Bk ‘Ta—Fr7
Thote. EMFEIZBIT 5T L ARk E &
ORERIE, VT UNgED, 1977 JROKD,
1997), =Ak>F (BEG, 1991), EF (Haji
5, 2004) 72 ECERETS N, BRERMECRTEME L O
Bl > ThERI N TWD. Y raTig,
REABDOEN ‘ST BLO B CHEY
DTF L UEREN DL, FEEREW & S
TWa (FRb, 1989). =&y

FUTR, K, FK A2 LEETERRICE
iR F VU AERBEZ Y, BT SRV,
TR, B, BR=EF RS
VU ERENRD2 L, 1 A UL ERERE SR
T&BHEENTWS (Itai b, 1999; HIIG,
1991). FN— BT DT L U ERE L IR
PEDEHRIZ OV TIE, RETHRETT 5.

BM

TN—REOHRBAZHOMNIT D70, 8
ShfEE AW T, OB EToOREENZISIT 2 BRI
EBFii TV o AEREEINOFE ( T
— B T ST, OBEIICERI L RE
B AR OMREE T T L AR E
HEMOFE, QOFBRRIZHT AT F L L
HZ k5 HEis s T L AR OE AR
ELZ #BEIBIAEREBLVF L4
FRENY, EREE 20°CTC 24 BERDAE U~ BRIE
L7-ERHEEEE Uiz, # ok 2 HEEREk
B3, WThoOMES RKEEIDORO P LD Y
ORI LRI EE 2D, ‘= RU—

27 FBR< 6 SETIE, FOBRBEICEEMNT
B TGA=IT VI TA R ER LT R
B AN F LU RE LHEETT LV UARE
VESRE D> B EREENT AN TIRIERBE D B L%
ALz bbb, KBEOB ETHOTF L
ARBITEREE LI ENTHY, REHIC
‘ERD—X L REZULAT ERRL 5 AR
TEL BB o7, BEEICER L 2R
EIZBT BRI 20CERF O ERB LU=
FULUERERE, T BLO ‘TR
U—2" L 6 ETEMLE. ‘AF UL
A7 BEW ‘AT OBMICER LR

il

% BT 500ppm D=F L2 AT 48 AL
425 L, MRERLI =T U AREN M
L7z, U EORRERERICHET 5L, 7
Fa—N" BIW ‘= RFU—X" 3RS Z
A=IT VB, ZOMD SN—TLT
4, ‘TaA—&, ‘REVLAT, N
45—, “FLIFoR BIW ‘~wval
—RA e —=RUT BRI TAIT Vv A
BT A EEZ L.
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FEIE TL—UREORTEMFEL BFFHHER
i

W ECBWT T — IR KRS Lo
TREOENf FEREELLETED L
BHLMNE R, LT, ABAINL—DH
Fot = — AR A BT DI, BaE R —r
BEL -EONE CRIBEELILENHD. TD
7o OICITINFER R EICR T A A ENELDOR
BEAET ANERHD.

F 2T, RETII SN — REORTERFEZ T
et Lz, £, BEPICRAET SEEDORRA
WCHOWTHE L. &1, MAERTREAIC X
D HEFHLMEDM BIC W TH AT LTz,

=18 (ERIFRICEITAAELEDOMTELER

AETIE, FN—REICBITDETETOR
EREOEEFEL, HEFLMEOMTERTE
2iTo7z.

1 MHBIUAE

1) #EAH

H1ELFEL S MR BV, FEEIE 2012 £
XU 2014 AT o Tz

2) B8 (20°C) FFEHIZHITHIREREDEL

(2012 =)

2012 FICIFE LT ‘REZ LA BREEFRN
Fo. INHERIZO A5 ARBXU9 A 26 HTHY,
FNFNREHE, TR Th 7o, IREL T RE
FE B ICZEAEEE S N2 20COEIREIZED,
4500l DAY Fa L UFRIZ L RTOAN, B
LWL S Ex &g, 1 H1EREEY
BIEL, REEOES (INEROREEIIHTD
RIERO RFEEOMME) ZHEE L. AECH
WiERET4RE LT
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ANERE S RS E 9Lz, #A 2~3 BE
)L, %6 B CRAEE, WEE, BE
BIORRELHIE L.

BEHOESIIME S (2010) OHEICHERL

TEHLREZ. dhbb, FEEFFOREERE-IGE
RO BREE) X100 & Lz, REEEOREIEICIE
BEREER (M-1- BT 0 Vv —, BRE
VEFTERD 2V, REMmEES 2en BBE T
W 2 pFTERBIE L2 b0 RAEE L L.
WY O NBEER (PR-101 o, 7% THEY),
FEEEIX 37 b pl A—&— (B-211, JREHELE
AT & FAVTHEIE L. RART R IR O
% 8355t (Color Reader CR-10, 3 / /L Z#H)
WD Lk, ak, bEZBEIE LT

3) TIN—UEREICHITAERITEEDSTEL
8% (2014 £F)

2014 4E|Z 8 S,
A 12 H, YTREER),
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X’ (8H 26 H),
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(E3-1). Wiz, REL 2°C (FRE 98%) B
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7o, - BABEREOFER L OEREFHE B 1T
ST, RAMEEREOREIIX 3-2 TR§ b B
CEHE L 7-. ERESEMIE 4 BEPE (1 FEEIZEW,
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LTS RU R N 1AM ToTZ.
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EOEEE -3 1R LT, BETHORERE TR
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7Y, SERRCEL ot RAEEILIGERRZ
0.60kg THY, RAFIZBOTIIITREZ 6 BE
TIEE AT U 2o 7o, ERAR CIIETER B
e EHIETL, BPEif4 6 AIZ0.41kg &7z
7. BRI IRB BBV TR A L & BIneRe
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WEEICEA TS E B bHEN ER L. F
7z, SERARCIT 20°CHTER 6 HIZRRBOOE
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() BEE, RFEE BESLIUBEOEL
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10CKIZBWTC 2CRE BB L TRELSBAL,
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2B b9 TR B U Mo TRBICIERT Lz,
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F eV YR
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(2) RABOELLRHREFTORE

T — o ERBITET A KRS O RAE
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X CIIETEE 21 B~42 BRICED L. “RZ
A, T TLUTUR BX
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=2 BID ‘m FU—X" [ZRWOTRE
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FEHE *k ok ns ok ns *%

* 1-MCPALER|I500ppb, 24FFRE), =|iE & Lz
Y —ZEESEATICLY, nsliEEERL, sII%KETHEEEDHY, «I%KETHEEZDHY
* Tukey—KramerDHEREIZ LY, EFBRIZAEZEHY



K W7 T OREEE Y R VRIEILBT A I — v BEEEEEL

7z En IR E & 83

BEoRFAERZRREICE T 25

BRI BREED 5% BT 5 &, RED
LRk Lic Lo ClEmtEE RS L ahd
23 (AT, 2001), FA—L 5Bl itk
PR L= AR Y BEEDHAETH, 2~3%DRE
BRDICL > TLOBRBETHZ LBHALRNE
Tpoln (F—2ERE). i, FFETICBITLR
EEHITL, 1T ALY ORI CERIEE IR
72, IEEEORRBE L BICER L, R
24" IZBWTL, 1I0CR Ao L.

‘2HELAT X RARAFHDAETEDOR TR
N— 2 TN—TIET 52 &b (REFE, 2006),
KD Lo\ EX S, RAREDZE
(LIZBRRIEREIEE L TR Y, 2CR T 10CK
&L U CREE S HER S L3, REEOELE
E—E L 2otz

INFERORETB O OFEPHEEFEHALT
M35 (S, 2013b). —AZBWTHE, BT
BHRICEEINTI LA EDLL T, BEEL TWDHZ
ek, INFERICRBIT A7 — 2 ORI, FEIZ
FHBARMBAL WA LRI ‘AF
A4’ TiX 10°CREEIZB W THEE EHAFED b
70, BREENED LD ThEEEL L.
R B T A REOMEBIREN BV
FELW EnD UNEIL, 1979), TA—iT
BITABREDKTIX 2CKEHB LT 10CET

—RIIHEIRETE I B & A BECMHIRED
BT, MEOFBERL, ERbERRLT (1]
#R2,, 1974 ; Lyons, 1973 ; fiKH, 1980). L2~L,
FR— B DR OBEERL, IREOEN
2Cf§§$ﬁ>ﬂlﬁ%ﬂéhﬂ\t (X 3-6). FEREDOHE
St A (B -5, 1976), £F (B, 1972;
Crisosto B, 1999), %xZ &V (Crisosto b,
1999) 2 ETHEBNTEY, 5205 6COFPMEM
TRIREECRT P OEENRAE LT <, srflic K
WRARENREZRZ ZEBHALLICZEATVND
2, FORERICOWTIIFAHATHS.

Fi, ‘TA—2L7 T, 8% 14 BREIED
5 RRNIREID 7*4bbfb\o7t (E3-7). AEE

TP R AT AREIC TR A R Z A 703
HAZEBHBE fﬁ@fj’S D (Crisosto 5,
2004), T#ZW: (Bleeding) | &MEIINLDHDTH
% & Bbih-.

HEORHLIELE 2 ETHAELR 20CI28
FARRTF U AREBDOBREZK 3-13 121
r. -1 RIIBWTCY TA <o TV w7 BITh
BT 6 BT, = F LU ERBEDOSZ T
—H B =TT A ZAELHEN
B T FLERED DR L UT N
B ‘wVa -2 ZEAFLHEFEREL 2o
TrZ b, BB = F U AR EOBhENE

RYRIEE2C ETRRIEE10°C
49
9 r g ll—R
42 t
4 PR AV
T U, 35
= \ 45 ~ I254=oT Y B = e T
M7= FA=IT ) w8
S8t ~28/18 sk
H E=a
50 ’*&\21 < Vall—2A
éz .\ 7wi&lh;ﬂ/\ i R 55—
= [mm ATAN Tl oY
14 ;|L_ . s \
S5~ TY v R S f RETVA =TT
1@ A ° °
\_ T RT—X s IS4~ FY wzﬂg‘
0 ; , 0 F=RU—X . i
0 5 10 15 0 5 10 15

BARTF L ARE (ul-kgl-hrh)

BEARxmF Lo AERE (ulkeg!-hr?)

H3-13 FA—rBiT5BR/FbHE0COERTT L EREOBHE



84 BB EERm Y v & —FREREE 52 5(2025)

TV w7 BOSETIE, AELEE=F L LR
E0EEMHTENEEZ BN,

3 TN—rIizB HERITRFICRET HRA
EELAAVREE

BRI R AT D IEE & AKIRORBRIT,
Z< O TR SN TEY, BEERLERRICE
REOREPEE 5 Z 030> 05 (LA,
2007).

ARBCBWT T L—r 2 BfEERZFWT 2°C,
10°CH LU 20°CHTREFICISIT 2 RAREDRE
EREELLE A, WThOMBIEEICBWNTD
HRNOREEIRE L. UL, 14V RHED
IV ATTBRIRE SR IZ K BE W o 72 2
vk (X 3-9, X 3-10), 7—5ERRICE
i BRI R ARE b EEE I I3 ERE M
RNEEZ BT =R AT CRYEIRRTE
WCRATHIRABEE L A AV IRIBEIIEEL T
WA EDORERHY (EH, 1988), AEEHE
PIZBWTHREEIC L » TR O RABESE &
A FIRHEBEOBRMEII R AN H 5. £
7o, B2 VTR D ETEREE (ZIXAME) T,
PR DIINATIA A VR E & EEREORE
P < CEHS, 1968), 1> & < THEEIR (20C)
TEBAL LT REND A A L iRHETEMT
% (Uthaibutra * Genma, 1992) Z &, & =2—/1
TIERIEBEDORBARE( TS A U IRHENRH
5 (RS, 1996) @& Sh TRy, EE
IZ Lo CHEEL A 4 Vv iRHEDBEEERIZITEND
NhdLEI L.

4 1-MCP Iz&k B TI—rB#EFHLER EDOTTEE
i

1-MCP 40ERIZ 1 5 SRR, BEFbMEm EZR
1Y o (8RS, 2010 ; Tatsuki &, 2007), T
v (BHEB, 2011), WEFET S (Trinchero b,
2004), % (Hayama &, 2005) BXUOIXx (B
&5, 2005 KD, 2014) ZRETHREIRL T
A, AHEBIZBWOTY, 1-MCPUEEIT- 7L
—y NS5 TRWT 10°CTO BE LR
BRIEEHEES Z LAV RE Nz, £z, MoR
Bt & BIEEC 1-MCP AR K » TERHF O F
VEREIIEHI Sz Eavh (¥3-12), X
A= OXHRITFTA=IT YV IHBDOT)N

— U BEICKT D 1-MCP MBNIETHD &
25, UL, =F L UARED DI EIE S
FA=rT Y v 7 BRECHT S 1-MCP AHED
ZNEIL, Lippert » Blanke (2004) 23ib~_T\ 5 X
2z, W CTERNW LBz b
NGO ENnD, EREAT I —URFET2C

BETHELMNRW EBRENZ. TA—
DFFHEO—D>Th D, Tl baEd I'CTHERF T
BERBE L E 2o TS (Hamauzu - Kume, 2005).
A5z, PA—rBETHT D 1-MCP E, B
BHIMEZ 4 Bl Lt oHELHBHI &0

(Valero &, 2003), {EiR & 1-MCP QA HAE
PEAZ LT, REIFESEFTES. B, 7
N—ACBWCRRPICRA T 5 RARED, 1-
MCP SLFRIZ > TR C& 7nnNZ &b (Plich,
2006), D FIEIZSWTHRITT H2XERDHS.

28

T— o DUTBEFEE AL T 5720, R
72 5 EECRT BT ORELEE LA TE
Uiz, SEEAD ‘2Z LA BED20TIEE
T2 BELMI T HRECTH 7. KREDOR
EMERITRTIC LT A Z &<, BRI
Rhotc, IA—r 8 ifEEZAWVWT, 2CEBLT
10°CIZ 81T B Rt & eBaat L7z, B O
BEHET, ‘REAULA BIW Rg T
WBWT, I0CKTRE B LA, M
ETITETRIRE I L A REERMICEI T o
7o, BRAGEEIIETOMECBNT2CR e
8L CIOCRTRLETLE., “TFa—
BIO ‘= Rv—X 1ZBit5 1I0CRORRE
EDIE TN TH o708, Mo 6 ST
BAEENSEICET L., AP OFEET
‘REVLAT BEY TLUT RN BY
T, IOCR T BEI > T ERL, ‘T
— &7 CIIFRRE 21 BL, 2°CKR AT
EL pote. BREEY, £ TOREIZRBV TR
Afe &b L, 2CEE LT 10CK
TR ELS B LT=. B OKRRIb %
H BREEEIETOMECBNTRELE. 2C
KT 10°CIK & b L TRAFEEDO AN EIE
&N, TOERTREE HMEOELIZER T
Thotz. IFBTORKIT I0CKE LT
PCERTEL N, e ‘AFvA7,



KM ET ST OEEE Y RA—VRRECE TR TA—vREFZHEL - REEE L 85
BEQREAERENREICET 205

‘RAS5—", FLYVTFUR BIXY =Y
g J—2" TiL, 2CR TR 35 BLL LA
RSN, FRTORBICEIT 5144 K
HEDEWEFE LI 25, RABEDORE
R L OEFEMITEN o, T, RAEE
L & ARSI B A A U IRHEDERIC
BETE ST, TA— R T BN
T, 500ppb D 1—F 2 /¥ r7uru~y (1-

MCP) WMFRZE4T-7T-& 25, 10°CITRIT 5 HFEK
b3l &, RELMED | EFIER ST,

F77, 1-MCP R E (T o= RETH, BUEE
ik LT 20°CRTER O F LU AERER LT
MR EAH S AR Th o7z, LD
b, AR — BEOEETBIREL

2XCIETH Y, IUHEHADE SEREIE E RTINS
Bhvots, Fi, TA—2REE, 1-MCP AE
k> THELEBREL 25 Z EARENT.

I HEER

T — (Prunus domestical) (X378
SBAETTHERBICET 5 R T, REITBEEMEK
ShEL G EhbERALE LTERASH
TW5, FEMIa - AMAETHD LV bh
TRy, HIEORERIL 2, 000 FIFETHD. £,
FN— R EFERN D2, R LR RE
1F3e7- 8, B H A SRR D HUsA BIH
WLTWA. ZEMTHENY 74A=TR2ET
R REE B E UTHIE STV DA, 54
i3, ASRREEICBO CTHBEEIERCH IR IR
BEERE LTS &L HIC ORifTH, 2008 ;
Slimestad &, 2009 ; Thurow - Lee, 2012), #8f L
TERLEABAREOTRENEE->TWD
(Crisosto &, 1995 ; Okie * Ramming, 1999). L
ML, AR REIIINEREIC S LR B
AT b, EEB X OEEEOTEEDS RO
AL Ebic, BEBMESENED, FEIZITS
WISz BTV (Crisosto &, 1995). £ D
72, WEFE=— RS Z AT DT R OAR
RN — AEEEECT L & HICMEE RS
LS bEEFHICHIET D@ AT L& S
TEHNENHD. I T, LTI, Tr—r
REOKRBERFORMEA LML, MEZIRE
L7278 b RTESE S W B 7o O OIFStE 4 I

ket Lz, 2L ¢, HRoOEERAT NV —AE
B 09728, AREMClIVIRT U7 DR
WE LAV RETHDBREHERZET IV
WX E L TARA#EEE AT S REOBRERAT

27,

TIL—2 DA

Kidd-West (1930) i% Y > S RREENCHE B B,
B O REERESEMT 57 74~ 7TV
v 7 I XENHIBBEFER L. £ L TSmock®
Neubert (1950) i%, # LTI I7A~277 Y v
754 ARMWETDHEE L TEREDOREL
K 200CHOIER TFICERE L, 24 RefIROEEZ
HIETHOREETHS L LTINS, TN—i42
BOWTHREBOFETH BBV THESND
WP B % A Uz AERE SN L OMEDE D
BH00, # BT AMEEEIIREOREE L &
& B IR L CRIKIEZ R L, ZDO®RENT 57
AT Vw7 IA4 AR Lic. ¥z, =F Vb
Nk 5 A=I T v T4 ADF|EE&LE UTE
3%z 2»5 (Burg+Burg, 1962), 7 74~
FV w7 T4 Rt RETH, B Rz TR
0 EOBAMI L~ ToF L ARE S HENT 5.
TN — BT AR ETHES NS T F LA
FRENY, KRB TIHE R Lstk, BEiznn
% LR EORL & R EEM L 7.
Biale (1960b) %, KB &AREHENCANT TER
L7 REE A CEFRTOMPRELHEEL,
flix DREL I TA<IT VB ) 0T
A=7F Y w7 BN L. BEMIC I
T, 794~ 7V v 7 RIRFETIY, HEEE
A CHRER Lo F Lo ARERsEmL, v
— VLB 20, o7 7A~IT
U o 7 RIRETIE, BERICERES L U=T
LU AERREIRHSIN L 72 v, R R L 72T
N—RETHE, BREIERPICRT D ERE
BLOxF L ARERR, HICEEEIECE
BTN B2 A TRE ot

McMurchie & (1972) &7 9 A4~<=2 7V v 7 H
BEL )y 54~<77 ) v 7 BIREDENV,
Hoflir e F L UV EROBETHL I L&
B SN L. 2 F L g id 7 e B L A
LB F VARBOEMOAEL, 77 4~7



86 EAREREEE N v & —EWES 52 5(2025)

FOwIRIL )47 ) v 7 BOHE
IR TWND (AR, 2007). T—08
Wb 2 SO REEREE VT, =F LA e
Tolzb 25, MEBEHIFETIZRIT 5=F L A&
HER I OFEREDBE AP R LN b, T
NHOORBEIIZ I~ TV v I HRETHD
Lz A,

oF Y FN— 2 RERS EITBIT SR ER
X O F L AEREOEMN, BB 5 RE
OEEEEITE T OMFRER L= F L o ERE
oM, =F VB L AT Lo ERER LD
R EDHEINZ R LI D, —5ORFEICE
UWT Abdi B (1997) ASRUTEEEIEL Y A <=2
TN o IRREENDIHOD, 774~ T Yy
IRIBETHDH I ENRHALNE ST

IN—2icB T 5FEPORERKEETOREA
EXE

WIZT N— 2 BEORTRFFEIZ W TR L
7o, IEEHICEE L2 RED 20°CHTE T BT
HEB R EE TF L EREOEME R L
7 A FE T, FEEO 10°CRETICRI A2 RE
TS AT Uiz, i, 20CkmhicasiT
AFERER L O F L U EREO RSB
TRE R o T T CHY, RABEEORT b0
Thole. ZDZ b, TN—VRECEITS
BVt E I L AT T O RO T L U AREICR
X EBLZTALEZ DN, —RRICREOR:
MR X > TR S D Z &b, T—2
R AETRR OREMEE(E 2°CL 10CT
L U7 & 2 A, 2CITBWTRESE O TIX
Esh, BRbHEEMELE. Z0Z b,
AT REOKREEREIL2CRIE T
bhHLEZ LN

i, =F L UAERERITH D 1-MCP AT
25477 ) vy BRETBWTBEHHN
FHRRH D LD (R G, 2010; Trinchero
%, 2004 ; Hayama &, 2005), Z/L— 238V T
LEDOPREBI L. ZOMEE 10CIIBITS
AEFLMEE 1 BRERT DI L TE . 1-MCP
SR L RERTER A A hE b LT, T—r
BEOAFLERM LT A FREENFENEER
bivrc.

B D7 — U RE, AKRIROEIL RS

BRNEENEEL, BREMET L. ERWEiT
BWLEBAICRET IEEIIAERR L OBFKT
BETEh, BERENRICEREOREMSEE 5
ZEBHABMERSTWA (U, 2007). £Z
T, TN NCBT AR ORAEE L A A
REE L DBRIZ W TS L. REEE AT
BEERBWVIZERIBEL, ERLEMTH-
fo. UL, A4 ViRHEDE Z—13, i
FRREIC X 2BV <, RABEOHERIIH,
WA LENT 5 2 & b iaholz, £, RABEER
AEERAT & AN RBIT A A 4 ViIRHEDELL
ICEII ol 2D EMND, TA—iZB N
THFB IR AET 2 FAREE & a3
RPN EEZ Dz, RREERAOFERICD
WTH, SHOBRGTRREETHD.

H7OTFDEEEVA—REIZEITSTIL—
UEEEBELEESEOREE T — %
EOS L5 REEN

TR VIR D R i 5 L EREL BB
(EMIKEESL, 2013). BHEOHFRIZRITH 7V
— VEM TR EICERON—R MBEEINT
WBZEDD, AERARECAERTHMEES
7oL, B2 EE TR T2 0ERH L. F
7o, FERAREOFEIISZ D & L BIAEED
2B LT WA R A 720121, INEMS &<,
HELEOEN T RERSER, FEEL, ARERGE
WoRIFRITUER B, 22T, EERER
THAELZNZ LD, KR N— 0 OFSEHE
HCIE7R VBT VHIKIZ B C, REEIAS 8 A
510 HOERRAZHE T HeaEORICHEA R L
T, TN— I OBERIC L - TREP AL
T 5 E0h, BAKED SV Uk TN LTS
BUATHD. £, TN—IXBFERFEH
TR L BFEMEMESER DA T, ELEICIX
BB SETHDH. 3 AOEHRIRIZ XL > TR
HIERTEITS & &I, BEOMREELH S
2, HEREED B B REOMAE R, BE
HICBIT A AT E IRz X Y, #3FE
WX+ T 5 Z LB TER.

INFERRS 9 H el s 10 A MO SREE, i
X s I BT AR SR EED 2 DI
#75% 1,000 ke 102! DLE LB, FEEEHLDS 20 LA
FoOERERENEFETEX LI LD, TT IV



FM BT TOBREE R VRBICE TR A — SR BIE L - REEE L 87
BEORIERENREICET 2R

K TORFHIET D EEL DN, BT, Th
HOMEIIHBLEEbEhoTs. —F, 8 AhE
P35 9 B IR & 72 A RISV T, R
FEREBOBEERCREDRAE, KOBORHIT TR
BOLHRERRLN-. RENTOBE, #
LB THRRESC= T L U AREDEINT S
B BFRAE LR, BC L D ITHRESC=F L
AERREN BT 2 IO B RIS TR
RAELRSTZ. ZOZ b, FA—ZBW
THI L CRAETARABE L FREBIUTT
L AR B OBIN & ORTEMIZmENEE Z DR,
BRI ROSELRE LR L RREEOE(L
MERDZLICLoT, REABEIIEAETS LH#
BIXN ¥, BEFAMRTIE, TABLUS
B ORBARIRZEIITEM & e L ThE L, BAKE
HENT LD, KEDOFERIZ K5 FULEHOHE
BB EIC L AR EESBEZBREL T
AEREMESEZ DD, 2D X D1 THEx 253
B IVE 22 A SEITEAT O NE
TiEAav.
EFIUHREIZB WD CAEFAEIC AW RALR
IR RANEE T 57=DICERHE L
THEE Do Tedd, T—r OBEERERNEE
-1y, BRELEATHL LD, T
FAMKO X 5 IR RIRIZ BV T b IS FTRER B
EREREREINDAREERH D, S HIT, 5D
THROEEIRZ G PEAANATON N7 a—
FOELETH D HEEK T, Z<DI—1 v
REERAAELIERIN TS Z 05 (&
FED, 2006), ZiDHOBEEA~OFFGRETN
X ChB. £, BACBOTHLEEMTHLK
BF IR 330 CUNFERE ] 000 B RS B AL S
NTEY, 2oL H REEOET VHKIZEITS
IOV TR 2 R H 5.
KRFFRIT & o T, IS IR T Y
T DIRHET S A= REICRT D N — B
Wik, USRS 9 Ao Ad G 10 A TRIDHAER
T U SRR EMEIC BN, BREIDOIREZEN
KREWZENLREMEOGRGFTH Y, ERAR
EL LTETS. VS 8 Aanb 9 A
O BRAER X UORARER, S mECBERE D
REZEN/NEND LIC L5 RACEESLERT
BREC B, ARAL LTHEI 2. B4R

PRI TRIZ DT, AR CRAEANITIEER
BRI AIT O MERD D, F, TA—21E7 7
A=0T Yy IRBECHAZLEPALNER
ST Z b, FEESST T L AEREDEIN
LB REMEDET KT 57oDIL 2 CRRE
DRETITET 500 L L, =F L U AERREA
THD 1-MCP & OHAEDLETHRELMEIAE
FTAHREEZLN. BT VT OREEVA—UR,
R L OO EBEEAE TO 7N — BN
PERTHIE, BEEOEE S CTERRT L —
VRELFHBRMHETES L LB, MEREMIC
by -EHTE L KERBEEZHAEDED T
& ARk L BB CAERA TN — v D FFE
HHLERETH .

I #SEHE

ARFZECIASIER @ T2V T U7 O
BT R HETO T A— LR T B
L, mEKRCETSBREHERZET L
HiIX & LT, UUHERAZS 8 A5 10 Ad 8 fbfE

( ‘“FFa—n’, N=TATA , ‘TN
\_.y:/’ , ‘I]\\‘U"—R\‘, , ‘X?.‘/l//f’ ,
N5 YT RN BRW eV

aV—R - —FYr7 ) AV, £RHE
W2 HREOREEITo7. Sbig, T
—VRERMED L VIRETHES E 5729,
ARG L ONR R LHRIC OV T B IRETL
7=.

1 FL—CORBEEERER

IN—r ORI 3 A Ta»H 4 ARET
HY, EREENRHDZ LD, BEERERT
B iiE, BAEH D ER: 5 EEHREDIRMED
EThDH I EAREN. (RN 9 A HhaLd
o ‘RELAT, AT LY
FUN BIO® wVal)—RA - —RJ»
77 T, #ESHEEES D OPFEED 1000
kg-10a-1 LA ETH Y, FEBELLDS 20 DL EDOE R
BREFEFETAHZENTEXE., —F, [
8 ANnD 9 APmIcAzs TFa—
OX—=TFNT A, TN—F BLIW ‘=
RU—X Cit, #¥ESHEmEED D DINEE
BN D 20T, BRECHERRILAE BRHS



88 EARREERN v v & —HFRHES 52 5(2025)

o, EBIT, INODOMETH, [WHERHICR
RO EOEREENRE L. £, 7
No— 2 REOFEY VR IFERF R OB VR FRIE
FEL RAEER DT UEDZ &b, £
FOVHIR Cdh A BRI HERIC IV TIFERDS
9 Adhad b 10 A TAEIO AR K UBRA RTEDS
ARRELUTHET S & & DICHBMERENEV T
EBALNERSTE

2 TN—CREORRBICESHREEIFL
VEREDEL

IN— L REOKRBREZRAONNCTH72D, 8
sfER VLT, Ot E oGz 2%
BELIICF VERERNOFE ( " TF =
— EBRL T &E), OFEICER L RE
BT AR O EE it T U o ARE
IO E, QREARIZH T AT L AL
I X B H O =T L U ERO B EL T
EL. #ECBTAHEERREL, WTho
LR S REHEADLED D> B #d ¥ F TR L
TERIEEERY, ‘=FRU—X %K< 65
TiE, TOHBRBENEMT 575 M~ 7 )
w7 T4 X LTz, KMot ETcoxF L
VAERREITEREE LI ENTHY, B
W ‘mRU—X" E RF LA EERS b
BCEL RAEACH Tz BRI L
B C BT AL 20 CRps T OFERER L O
TFUVARRIL, TFa— BRI =
FU—X" %< 6 MmETHEMLZ. ‘RZ»
LA’ BXO ‘NAF7—" OERHEICERLT-
BEEA BT 500 ppm DTF L H AT 48 B
ML A &, MRER X O F L AR ED
MUz, P EOFREREZRARNHIT S &,
FFa—N BLO ‘= RU—X (TR
2547 ) v B, FOMD R—=TNT
A7, TN—EL, ‘RELA, RLT
—, FLIVFUR BEO wPal—R -
=RV D B TA=I T v IR RT
BLEZ LN

3 TN—UREQBELEELEPISETS
REERKEDEL

F— 8 REOBERE AVWT, 2CBET

LO°CIZ 31T DRt 2 LERET U7, SRPUREEE

T TORREIZBWT 2CK & HER LT 10CK
TEET L. B oKEREEE D R
HEEITSTOREICRBWTREAL, 2CRTIX
10CK & 0 BADBES . BIRIZ 10CKE
i LT 2CRTEL #EFF S, FRC ‘RF
L1, AT, TLUTFUN BX
W ‘=wYal—R" T, 2CKCHE#% 35 B
PLEARBEBSHERR SN, BRI A4
RHEOZE( & RABEORAE & 1L EEME &
Mol NRATF—" ~D500 ppb D 1-T I/
vrura~y (1-MCP) AFRY, 10CIERBITD
HEFLAMHEIL, BEHES LERTEESHh
7=. 7=, 1-MCP ALEUI 20°CHPEF D —F L
ARRER L ORERERTGRI Lz, Lo Z &oe
5, AR N—RET CRECHENR
FThY, IHEHIDE NGRS SRPERMED B>
oz, E£f, 1-MCPABRZ K-> THEFLMEN R
Ipot-.

5| FASCHR

Abdi, N., P. Holford, W. B. McGlasson and
Y. Mizrahi. 1997. Ripening behaviour and
responses to propylene in four cultivars
of Japanese type plums. Postharvest Bio.
Technol. 12: 21-34.

BTER B - M REREE - ERREME B - BE
2001. p. 105-130. EEDOMEEERIE. B
b H

P —iE - A - fEFHRE. 1974 T ARED
(RIBEREEICBT 2878 (B 1 ). E¥EE
42 1 402-407.

W1 - BB - B4R - SERC 5
Foa—HE F199%. ¥ a— ER
BEOIIASEREITHED A AR &Rk
HEEOE. BREIKESS. 22 85-89.

WEHZ - —FEH| - ElT - TR -8
5 - BN - BHERE. 2005, =R
AEETD S BWiETELL BB B S BT
7. IWAURERHER. 147 1-9.

INEEE. 2003, BARRODEEDESE. p. 38~
56. AARSRGFEPHE - WESEWR. +E -
WEHIROBERR. BERHHS. R

Biale, J. B. 1950. Postharvest physiology



KM T T OEEE v A-VvRECLETA A vERELEE L -REEE L 89
REORMERFIRECET 205E

and biochemistry of fruits. Ann. Rev.
Plant Physiol. 1: 183-206.

Biale, J. B. 1960a. Respiration of fruits.
Handbuch der Pflanzenphysiogie. 12 (Part
11): 536-592

Biale, J. B. 1960b. The postharvest
biochemistry of tropical and subtropical
fruits. Adv. Food Res. 10: 293-354.

BlaZek, J. and I. Pistgkova. 2009.
Preliminary evaluation results of new
plum cultivars in a dense planting.
Hortic. Sci, 36: 45-54.

Blazek, J., R. Vavra and I. Pistskova
2004. Orchard performance of new plum
cultivars on two rootstocks in a trial at
Holovousy in 1998-2003. Hort. Sci. 31:
37-43.

Bozhkova, V. 2014. Chemical composition and
sensory evaluation of plum fruits. Trakya
Univ. J. Nat. Sci. 15: 31-35

Burg, S. P. and E. A. Burg. 1962. Role of
ethylene in fruit ripening. Plant
Physiol. 37: 179-189.

Burgos, L., 0. Pérez—Tornero J. Ballester
and E. Olmos. 1998. Detection and
inheritance of stylar ribonucleases
associated with incompatibility alleles
in apricot. Sexual Plant Reproduction,
11: 153-158.

Butac, M., M. Militaru, S. Budan and I.
Ancu. 2012. Field performance of several
plum genotypes grown under environmental
condition of Pitesti-maracineni.
Scientific Papers—Series B, Horticulture,
56: 235—238.

California Department of Food and
Agriculture (CDFA). 2016. 2016 California
dried plum (prune) forecast
<http://www. cdfa. ca. gov/>

California Prune Board (CPB). 2016. Trade
and Tool. CPB Japan marketing office,
Tokyo.
<http://www. prune. jp/industry/statistics.

html>

Cordova, F. M. and R. R. Watson. 2011.
Prunus and plums in health promotion.
p205-210. In: Ronald Ross Watson and
Victor, R. P. (eds.). Bioactive Foods and
Extracts: Cancer Treatment and
Prevention. CRC Press, Taylor & Francis
Group, Boca Raton, London, New York.

Crisosto, C. H. 1994. Stone fruit maturity
indices: a descriptive review.
Postharvest News Info 5: 65-68.

Crisosto, C. H, D. Garner, G. M, Crisosto
and E. Bowerman. 2004. Increasing ’Black—
amber’ plum (Prunus salicina Lindell)
consumer acceptance. Postharvest Biol.
Tech. 34: 237—244.

Crisosto, C. H., F. G. Mitchell and S.
Johnson. 1995. Factors in fresh market
stone fruit quality. Postharvest News
Info. 6: 17-21.

Crisosto, C. H., F. G. Mitchell and Z. Ju
1999. Susceptibility to chilling injury
of peach, nectarine, and plum cultivars
grown in California. HortScience. 34:
1116-1118.

MNTATERE MR - BiEREINR ST
BTZORT. 2007, AEE: BRRTREER
TERRER - FEERERBRNE S . p. 88-96.

MSATEIEN B - AREERINR ST

SARARIRZEAT. 2013, BUKIEEER S T
THZ=RE (H-ORAC) HIETEEYEME X FIRE.

Eaks, I. L. 1970. Respiratory response,
ethylene production, and response to
ethylene of citrus fruit during ontogeny.
Plant Physiol. 45: 334-338.

Embree, C. G., G. Tehrani and K. B. McRae.
1999. Vineland plum cultivars perform
well on dwarf and vigorous rootstocks in
early production. Can. J. Plant Sci. 79:
611-615.

TEHE— « WMEBIEAR. 2000, — L DRGHE
YL i bAE. BRI, 47: 97-104.

Glozer, K and F. Niederhorlzer. 2007. Using



90 BMREERIN £ v % —

the dynamic model to time sprays of rest
breaking agents in California prune
production, 2005-2007. California Dried
Plum Boad Research Reports 2007. 28-38.

Haji, T., H. Yaegaki and M. Yamaguchi.
2004. Varietal differences in the
relationship between maturation
characteristics, storage life and
ethylene production in peach fruit. J.
Japan. Soc. Hort. Sci. 71: 97-104.

Hamauzu, Y.and C. Kume. 2005. Changes in
fruit quality, phenolic compounds and
antioxidant capacity of fresh prunes
during storage. Acta Hortic. 682: 557—
564.

Hartmann, W. and M. Neumiiller. 2009. Plum
breeding. p. 161-231. In: S. Mohan Jain
and P. M. Priyadarshan (eds.). Breeding
plantation tree crops: temperate species.
Springer Sciencet+Business Media, New
York.

Hayama, Y., A. Ito and Y. Kashimura. 2005.
Effect of 1-methylcyclopropene (1-MCP)
Treatment under sub—atmospheric pressure
on the softening of’ Akatsuki’ peach. EZ
ME 74 : 398-400.

B A - fBkE— - EACDh. 2004, PCR i
LB ARED S BETEL FAEILREMNK
KEERR G TR o & —BFZEE. 5 67-T3.

Haytowitz, D. B. and S. Bhagwat. 2010. USDA
database for the oxygen radical
absorbance capacity (ORAC) of selected
foods, Release 2. US Department of
Agriculture.

# M 2004, REFROZNA—r. REH
. 59 : 66-67.

Hyodo, H. 1977. Ethylene production and
respiration of Satsuma mandarin (Citrus
unshiu Marc.) fruit harvested at
different stages of development. J.
Japan. Soc. Hort. Sci. 4b: 427-432.

B - MFHER. 1972 WAWALETEM
BT BIEMN IV REOZF VAR B
e 410 405-410.

WFFesR &5 52 5-(2025)

Igarashi, K., T. Yoshida and E. Suzuki.
1993, Antioxidant activity of nasunin in
Chouja—nasu (little eggplant, Solanum
melongena L.  ‘Chouja’ ). Nippon Shokuhin
Kogyo Gakkaishi. 40: 138-143.

SINBFE. 2000a. FA— EAFINHE BIEAS
FEH. p 1-3. BEEINCR REfRe T
YA REE TUAR B B

ANBIE. 2000b. 7 — BEAFIHE. RER
REEEA. p. 7-10. BEEERIR  RibHE 6
FE YA RAEE TUX EXW K
.

FRZERRR - AR ZE). 1981, U AREDOHR L
3B X OUER DR FFRE 490 601-607.

International Prune Assosiation (IPA).

2015. World prune production. IPA,
France. <http://www. ipaprunes. org/>

Ttai, A., T. Kawata, K. Tanabe, F. Tamura,
M. Uchiyama, M. Tomomitsu and N.

Shiraiwa. 1999. Identification of 1-
aminocyclopropane—1—carboxylic acid
synthase genes controlling the ethylene
level of ripening fruit in Japanese pear
(Pyrus pyrifolia Nakai). Mol. Gen. Genet.
261: 42-49,

WATHZ. 1986, RGRABREDRLD W% %
1 REOT N a-NPEAIE D B & R E
ROxF VAAEREOBR FEYHE 550 89-
98.

Ttamura, H., M. Yoshioka and A. Nakatsuka.
2000. The effects of internal ethylene
production on coloration and on—tree
fruit softening of Japanese persimmon.
Acta Hortic. 601: 165-169.

EE R 1991, BARERE - BEOKIBRE
BT AR,  BARMNMERRBTEERE. 1T
158-164.

S OBE e EHEE. 1976, U A REORTEE
(RRFEEICRETA15C B 1 ®). BT
44 422-428,

=E o BE - P - AL 1968 7Y X
v RENTE T OKIEREEIC BT 5 AEFH
FRSE (36 1 #) . RS 37 @ 383—390.

WRIE—EBR. 1972. EEOEBITEEEICRIFT



KMl ET T OEBEE VA VRIECE TR TA— v REFHEEL 2 AEEE L

91

RFEoRAEBEFRREICE T PR

IREE L HTRGABROEE. HRT. 19:31-
33.

NS, 1990, RE. fbFE LAY, 28:120—
127.

EEAIEED » PILEF- - BRASKEH. 2010, UHED>
SR E O BB LOREIREN U A

‘S WRBTB 1-ATFAT T a e m
VLIRS T SRR EER. 9 : 361-
366.

DIFELNGE « PR 3 - ERRR . 1977, DA
REORE F18H) FEHORE 71
CHEHERB JUNEH=F L REOLRE. H
ZeME 460 380-388.

Kidd, F. and C. West. 1930. Physiology of
Fruit —-I. Changes in the respiratory
activity of apples during their
senescence at different temperatures.
Proc. Roy. Soc. London Ser. B. 106: 93—
109.

Kim, D. 0., 0. K. Chun, Y. J. Kim, H Y.
Moon and C. Y. Lee. 2003. Quantification
of polyphenolics and their antioxidant
capacity in fresh prune. J. Agric. Food
Chem. b51: 6b509-6515

ARAEEA: « BIBES - /NBEA « /MATER - B
H [E-i B 2008 |LEURERZEOR
R 7=/ —NEELZD DPPH TV HNH
FIEM, LR THEN T &7 — el E.
25 1 64-67.

AFEA O 2k - /NBEA - BN,
2011. HUSAFEEM OHRR LS _EIZ B84 5 B
7. (WBLRTEHIE o 7 — s, 22
59-63

BEARZE - B WS THE - KE)IIBRKT - 0T
F T« SaEE - e (5280 &2 - ILRE
i - PRHEE - [EEEGL - JTREFAE  2007.
U > I OB BT 28 BAAIR Y
AT hEREMERE. 13 160-162.

JbktRIS - EE M - BEFIE - EREHE.
1980. FFE - BIEORKIVER L ITEUCHET D
WoEEE 1w ) o AREOHEE, =T L
AR ER O T U B EDZ L L B
RT3 REMER. BYH 490 277-

285.

JerdFIR - BHE - RESHE - HIIRR A/
HUEYR, 1981, RE - BROMBAH & AT
BT AR B2 TUREOMRER
VI U ARE L BRROSERER. F
M 49: 608-616.

JRFIR - ke - BEERE. 1983, AEE
BEOBNAED FLE, ~F L URERR
U7 7oV BEROEN. RFM 52
325-331.

/MEYEZ -+ BT E— - BTEEE—AR - Fl) 148 - 1
BRE]. 2005, 7 AP ORBIEEEZ R T
DRRetERsy. BRI, 52 507-511.

Kolattukudy, D. E. 1984, Natural waxes on
fruit. Post Harvest Pomology Newsletter
20 3-7.

ANELESL - BRI 7 - Bk 1979a. KGR
B IR R AT DB RIET A
HAT 26: 331-336

ANETIUSERL - BRI SF -3k Bk 1979, KR
B Y A A AEEDHEICRIETE
H&T 26: 351-355.

ANELESL - i Bug 19920 AEE K
ORERETEME. A RERERTS. 18 162-
166.

Kovacs, E. and E. Kallay. 2007. Quality
change of plums as a function of ripening
and cultivars. Acta Hortic. 734, 217-223

Kozigkova, J. and J. Golias, 2013.
Influence of ripening on the ethylene and
carbon dioxide production during storage
of plum fruits. Acta Univ. Agricul.
Silvic. Mendelianae Brun. 60: 133-140.

Kristl, J., M. Slekovec, S. Tojnko and T.
Unuk. 2011. Extractable antioxidants and
non—extractable phenolics in the total
antioxidant activity of selected plum
cultivars (Prunus domestica L.):
Evolution during on—tree ripening. Food
Chem. 125: 29-34.

JARREME. 2007. =F L OflEE 7 T4~
TV v T4 AOHE \LEARYFERE. &
AL p, 189201, SCKEM. B



92 BRI v X —FEHEE 52 5(2025)

BfEZFR. 1998. REE (F—r). P.321-
332. EiEEMRREE. WHEHAEHERICE DHHE
R OB AEERIN. B, H

BIEHEIR « AR - ARz, 2005, 1-
methyleyclopropene (1-MCP) 4R L =F L
RN FIARASIFERE O B2 5 71 3% 1a4E &}
EORTAT A AL DOHILE BRF BT
RIFTRAE B 740 63-67.

Larsen, H. and E. Vangdal. 2013. Variation
in ethylene production and respiration
rate for Norwegian grown plums (Prunus
domestica L.) in relation to packaging
parameters. Scientia Hort. 154: 109-114.

Lelievre, J. M., A. Latche, B. Jones, M.
Bouzayen and J.—C. Pech. 1997. Ethylene
and fruit ripening. Physiol. Plant. 101:
727-1739.

Lewis, T. L. and M. Workman. 1964. The
effect of low temperature on phosphate
esterification and cell membrane
permeability in tomato fruit and cabbage
leaf tissue. Aust. J. Biol. Sci. 17: 147-
152.

Li, K -T. 2012. Physiology and
classification of fruits. p.89. In: N.
Sinha, J. Sidhu, J. Barta, J. Wu and M.

(Eds.). Hand book of fruits and
fruit processing. Wiley—-Blackwell. UK.

Lieberman, M., C. C. Craft, W. V. Audia and
M. S. Wilcox. 1958. Biochemical Studies
of Chilling Injury in Sweetpotatoes.
Plant physiol. 33: 307.

Lippert, F. and M, M. Blanke. 2004. Effect

of mechanical harvest and timing of 1-MCP

P. Cano,

application on respiration and fruit
quality of European plums (Prunus
domestica L.). Postharvest Biol. Technol.
34: 3056-311.

Lyons, J. M. 1973. Chilling injury in
plants. Ann. Rev.Plant. Physiol. 24: 445-
466.

R EE - EEIHEH - IRFEDF - B & -
vk EESE - #EE AL 2009, plum pox virus

(FF7 LRy 7 AL NR) OENIZEBIT S

FeAE. REMISE. 63 @ 578-582.

Markuszewski, B. and J. Kopytowski. 2013.
Evaluation of plum cultivars grafted on

‘Wangenheim Prune’ rootstock in the
northeast of Poland. Folia Hort. 25: 101-
106.

McMurchie, E. J., W. B. McGlasson and I. L.
Faks. 1972. Treatment of Fruit with
Propylene gives Information about the
Biogenesis of Ethylene. Nature. 237: 235—
236.

Measham, P. F., A. J. Gracie, S. J. Wilson
and S. A. Bound. 2014. An alternative
view of rain-induced cracking of sweet
cherries (Prunus avium L.). Acta Hortic.
1020: 217-222.

Mika, A., P. Wawrzynzak, Z. Buler, D.
Konopacka, P. Konopacki, A. Krawiec, P.
Bialkowski, B. Michalska, M. Plaskota and
B. Gotowicki. 2012. Mechanical harvesting
of plums for processing with a
continuously moving combine harvester. J.
Fruit Ornam. Plant Res. 20: 29-42.

Milogevié, T., N. MiloZevié and E.

Mratinic. 2010. Morphogenic variability
of some autochthonous plum cultivars in
Western Serbia. Braz. Arch. Biol. Tech.
53: 1293-1297.

Milogevié, T., and N. Milosevié. 2011.
Growth, fruit size, yield performance and
micronutrient status of plum trees
(Prunus domestica L.). Plant Soil
Environ. 57: 559—564.

EiEEE - HAMKE 2003 FHEED ) —X
F—rl p. 260 B AR

SCERRIEAE. 2016, AARMIRIERL DR 2015
FEhR (EED.
<http://www. mext. go. jp/a_menu/syokuhinsei
bun/1365297. htm>.

FHAEET] « /NIBIEZ. 2005, TV — 1 SFEDRS
ML MRR. ImERERESR.

89 : 47-51.

TR R, 1980. HFRMIOUE L KEEE. =

—JV RF = —HfF3E. 6 42-51.



K ET YT OEEE Yy RA—-VvRBICETE - vEERHEL -REET L 93
BEOKAEBR PR CET 2R

FAfP Y. 2007. REOBVL S LHE, B
B, BFFEY v —7 . 300 21-25.

hERE « B #1970 U 2 FREORE
BT A (B 1) RFE (B o7
TA=r TV EREDOBER EFHE 39
283-383.

EEFFRRRERE. 2006, 77 AL T N—1

Neumtiller, M. 2011. Fundamental and applied
aspects of plum (Prunus domestica)
breeding. Fruit, Veg. Cereal Sci
Biotech. 5: 139-156.

Norton, M. V. and W. H. Kruger. 2007.
Growing prunes (dried plums) in
California: an overview. UCANR
Publications. California

AR — N 2 EEE 2016, BIET
BERT —H A
<http://www. gene. affrc. go. jp/databases. ph
p>.

BEtkEEE. 2013, RRRERHEEEIRREHA.
<http://www. maff. go. jp/
j/tokei/kouhyou/tokusan_kazyu/index. html
>,

Nunes, M. C. N. and J. P. Emond. 2007.
Relationship between weight loss and
visual quality of fruit and vegetables.
Proc. Fla. State Hort. Soc. 120: 235-245.

INIZEER. 2012, AEERELEES DDRA
b p. 15-26. A EEDIEEFEAE. BICE.
BOR.

Okie, W. R. and D. W. Ramming. 1999. Plum
breeding worldwide. Hort. Technol. 9:
162-176.

Peel, M. C., B. L. Finlayson and T. A.
McMahon. 2007. Updated world map of the
Képpen—Geiger climate classification.
Hydrol. Earth Syst. Sci. 11: 1633-1644.

Plich, H. 2006. Ethylene production and
storage potential in’ Cacanska
Najbolja plums. J. Fruit Ornam. Plant
Res. 14: 229-236.

Ponce, N. M., V. H Ziegler, C. A. Stortz
and G. 0. Sozzi. 2010. Compositional

changes in cell wall polysaccharides from
Japanese plum (Prunus salicina Lindl.)
during growth and on—tree ripening. J
Agric. Food Chem. 58: 2562-2570.

Rakizeviec M., R. Miletid and M. Pesakovi&.
2008. Productive properties of some major
plum cultivars grown in the region of
Central Serbia. p. 83-91. Proc. Inter
Sci. Conference Sustainable Fruit
Growing: from plant to product. Latvia.

Ramming, D. W. and V. Cociu. 1991. Plums
(Prunus). In: J. N. Moore and J.R.
Ballington Jr. (eds), p.235-290. Genetic
resources of temperate fruit and nut
crops Inter. Soc. Hort. Sci., Wageningen.

Rato, A. E. 2003. Ethylene production and
respiration rate in ’Green Gage' plums
(Prunus domestica L.). Biology and
Biotechnology of the Plant Hormone
Ethylene III. 349: 449-450. IOS Press.
Amsterdam.

WHEE - B 8 KEfRR. 1979, =F L
VARMERBICL 2T Ny EgO BB IE
DENFIT DT, BERFFE. 561 217-223.

PEPTIEAT « REFFNS. 1993, HEfZ - BiE. p. 15-
45. 47 U OIEEERIR. R0, B

VErREAT- - M - EEEA - A)lItEF. 2010
Oxygen radical absorbance capacity #&IZ &
A AT OTEMEIENEHE. AR, 57 44-
48,

teiEsE - ILNED - ¥ 6. £ A - &H
REET - (AR - B RAE. 2006, REET
B A ZVBIBRIZET A REREEE RO
FRE v =7 b, fEERE. 22 101-113.

Sebek, G. 2013. Morphogenic variability of
some autochthonous plum cultivars in the
region of north Montenegro. J. Agr. Sci.
Tech. B3: 414.

Sekse, L. 1988. Respiration of plum (Prunus
domestica L.) and sweet cherry (P. avium
L.) fruits during growth and ripening
Acta Agricul. Scand. 38: 317-320.

Sekse, L. 1995. Fruit cracking in sweet



94 EiREEEE A v X I EEESE 52 5 (2025)

cherries (Prunus avium L.). Some
physiological aspects-a mini review. Sci.
Hort. 63: 135-141.

EREA - BEET - SNAKRTIR - AR
2011, =RVFTUCHT D 1-AFAT T
aAEOMR. BERIUE=. 86:
789-797.

BRI - JA £RBIRRAHEL. 2001 FREHREEE
#t. p. 137-143.

Slimestad, R., E. Vangdal and C. Brede.
2009. Analysis of phenolic compounds in
six Norwegian plum cultivars (Prunus
domestica L.). J. Agr. Food Chem. 57:
11370-11375.

Smock, R. M. and A. M. Neubert. 1950.
Apples and apple products. p. 141-142.
Interscience Publisher. New York and
London.

Solomon, A., S. Golubowicz, Z. Yablowicz,
S. Grossman, M. Bergman, H. E. Gottlieb,
A. Altman, Z. Kerem and M. A. Flaishman
2006. Antioxidant activities and
anthocyanin content of fresh fruits of
common fig (Ficus carica L.). J. Agric.
Food Chem 54: 7717-7723.

gaAE - )1 A% - HBFREM. 2014, 1-MCP
WEB IR = F L GIZ LD X K
® OBBEREEANORRE. EHFEH. 13
275-282.

FKE - B B HEEET - HEEE - 1#
FERD. 1997, U 2 IEGREOREENC T
%t ERFERS L OUHERED = F L o AERD
bk BEEME 660 495-503.

A 20132, REOHEF LR REERZ=D
g p. 118-125. EXCHH. FE.

4. 2013b. IEEEREORV . REE
LOERE p. 137, B B

E et 1967. AXBIV b~ PREOCEF
72 B N BT 5 FERE DAL, BFHE
36: 357-362.

EIEER. 2016, HHNEDOEZ T L LNED
B, p. 95-108. KM= MESINOBIE L T A
E. B BUR.

Tamura, H. and A. Yamagami. 1994.

Antioxidative activity of monoacylated
anthocyanins isolated from Muscat Bailey
A grape. J. Agric. Food Chem. 42: 1612-
1615.

RO - HHEE - MABFE. 2010 HrdnfED
etk &ohge. p.15-26. T &D VIR
9. B A

HOEZ - BACE - EFF B - BIUEL - K
MEER. 1991, BREOZF L AR X
LR T aEOER. BRE A ASREE
EBRE. 50 21-54.

S —. 2001. BPROERE. p. 3-10D 2. &
EFWRGR RERS. BN, AR
& OFH.

Tatsuki, M., A. Endo and H. Ohkawa. 2007.
Influence of time from harvest to 1-MCP
treatment on apple fruit quality and
expression of genes for ethylene
biosynthesis enzymes and ethylene
receptors. Postharvest Biol. Technol. 43:
28-35.

REMRR - HANAL - HFHER. 1981, v UF
REDRRREE L RELBI A O DA 4
IR DWT. FFRE 500 114-119.

Thurow, T and S-0. Lee. 2012. Effect of
chlorogenic acid and neochlorogenic acid
on human colon cancer cells. Disc. J. 13:
86-93.

WA FE . OTHECEEA - FRAREE 1979, R
REOKBIKIETTRERROEZE (B2
). EFHE 48 : 261-266.

MBFHIK - fEEEET - KAEE - NE-
1 - KHtha - AR - JEETES. 2010
(IR EAR DE ANERT DA I Vv
Do LIF ) ORERMICRITTRE.
EZAF. 9: 235-241.

Trinchero, G. D., G. 0. Sozzi, F. Covatta
and A. A. Fraschina, 2004. Inhibition of
ethylene action by l-methylcyclopropene
extends postharvest life
of’ 'Bartlett’ pears. Postharvest Biol.
Technol. 2: 193-204.

B OBEEE - KB o - MUETT. 1984 RED
BRY, BRI FERR O F L ORAE L



K ET T OEEE Y RA—VRECETE A vREFHIEL 2 SEEE L 95
B DR AEH SRR B T 25T

T TV VEBEOERICOWT. FFHE 52
458-463,

Uematsu, H., S. Kuboi, Y. Tkeda, T.
Ohtsubo, Y. Masumizu, and U. Kiyoto.
1997. Comparison of the quality of the
Japanese pear ‘Nijisseiki’ (Pyrus
serotina Rehd. var. culta) grown in Japan
and California (USA). Food Pres. Sci. 23:
185-192.

43R, 2005. /3T EHESIO HEAMAEE
Do THEE. TILRRNRE 94 © 85-90.

Uthaibutra, J.and H Genma. 1992. Influence
of storage temperatures on
ultrastructural changes and water loss of
hassaku fruit. J. Japan. Soc. Cold
Preserv. Food. 17: 58-64.

Valero, D., D. Marti, J. M. Valverde, F.
Guillen and M. Serrano. 2003. Quality
improvement and extension of shelf life
by 1-methylcyclopropene in plum as
affected by ripening stage at harvest.
Inn. Food Sci. Emerging Techno. 4:@ 339—
343,

Vansell G. H. and W. H Griggs. 1952. Honey
bees as agents of pollination. US
Department of Agriculture Yearbook 88-
107.

O - SRR - RIEEEE. 1988, FL KT
RERICRIT A A EEREQ LR, —

F L AR ORREEICOWT. BRER
35 14: 89-94.

o e Bz - LEDEE] - B
AEMBETAR. 2009. RAOFIEMEREREED
H—ibZ BI5 LT ORACIEDA AL thodRl
EEE OHEE (L&A, 47 @ 237-243.

Yaegaki, H., T. Shimada, T.Moriguchi,
H.Hayama, T. Haji and M. Yamaguchi. 2001.
Molecular characterization of S—RNase
genes and S—genotypes in the Japanese
apricot (Prunus mume Sieb. et Zucc.).
Sexual Plant Reproduction. 13: 251-257.

Yamane H. and R. Tao. 2009. Molecular basis
of self-(in) compatibility and current
status of S—genotyping in Rosaceous fruit
trees. J. Japan. Soc. Hort. Science, 78:
137-157.

IINERT. 2007, (RIBREE. (LAEETiRE.
B p. 272-276. SUKEHK. HUR.

Yao, S. 2011. Winter 2011 Low-temperature
injury to stone fruit flower buds in New
Mexico. Hort. Tech. 21: 767-772

FHFER. 2003, F—r F—TySREE
O, BHLE=. 58 29-32.

HMEA - FEEL - fEooE. 1989, U=
BEOITRICH ) WEROERREL L RE
DOFRE & ORE BT 581 31-36.



96 EIRBESEHIN € v & —HERES 52 5(2025)

A

ARFEEOFITE & 0 FE L OERITIVT, #KiE 5 TS & TR % 5o o BIR KRB SS
WoE-ic#EA CESEBSOBEELET. £, FMRXOERICHEY, TRHEOY AR T
EREXE L7, LUOKPLEEELUNESEL, BERFEERMATEE L, BIRAEESIETE
B, (L0 RFEEFILATEZELE, BRAFEENAR IR BILE LHiITET.

AELOE N ELDICEEL, BIETE LB W20, RIEREEERE & —HE0H5
R LAEZTR, BREBEENNTE ¥ SIS ENTEAmERE L, FIRBIEII IR sRE
HNHEEREK, FEEEREsERELREERIIES BILE L LT ET.

KFEOFTICEEL, BERT—F ORMEEALE2 ZHEL VWV BRBEREEN v &7 —F
BERFSein AR S BT R SRR, PSR Ze s BRI E B LS, O FEEIC ST T# R
W TN BARBPERER B o & — B A AR SR B B IR ST o L E
3. HEEIBEOHIEEE L U CIE - RIEIEH 7 R sE IR I E < LA U BT E T

ABIXOLVELHITEEL, TERIE TBE R WV BARREER TR L & — ST ZEE RAS
I EARET R TIC, FIETFERER M LA LB R BRI T L, FIEIRERE I
B PER R EMIEEZIL D BRICES BILBE L HiFET.

ARFFEDFITIC 7= 0 BB D ZHLUE & TR A O TR & RIS T o X — TR R
K, FFrESBBIERICES BEe L BT ET.

B\ CATRIR /TR VT BAR LR R R i o & — SRS R DR, £ L THEERICERS

FERTR L BT
(201743 A)

FRFORMILY A T
g1z

Kazuya Ohata, Yasuyuki Togano, Toshikazu Matsumoto, Yoshinori Uchida, Takao Kurahashi and
Hiroyuki Itamura. 2017. Selection of Prune (Prunus domestica L.) Cultivars Suitable for
the East Asian Temperate Monsoon Climate: Ripening Characteristics and Fruit Qualities
of Certain Prunes in a Warm Southwest Region of Japan. Hort. J. 86(4), 437-446.

EoE
FeHEFI, - ERREISES - NETEE - BRARZ. 2016, F— U BREORRRUIMES BEEB IO mF L
ERRBEOE. HRMHEREEE 42 : 99-110.



Sl HT ST OEEE VRV RIBEICEBITE - v B L A amEEE L 97
RO RAEERRHEICEE T 2 DT

Summary

The purpose of this study was to investigate prune (Prunus domestica L.) cultivars that are ideal
for the East Asian temperate monsoon zone, where is not well suited for cultivating prune trees, to
expand the possibility of production. We evaluated the performance of 8 prune cultivars, ‘Puchull’,
‘Purple Ais’, ‘Blue Tar’, ‘Edwards’, ‘Stanley’, ‘Valor’, ‘President’, and ‘Marjorie’s Seedling’, by
harvesting fruits from August to October to identify optimal cultivars in Izumo, western Japan, as
a model area in the temperate climate monsoon zone. And the characteristics of prune fruit
physiology and shelf life were investigated for the purpose of marketing the flesh prune while

keeping freshness.

Chapterl. The characteristics of prune fruit maturity and quality

Results showed that the flowering period of prune trees was from late March to mid-April, and
varied by year. Therefore, companion planting with other cultivars that have overlapping flowering
periods is necessary for self-incompatible cultivars. With these management approaches, two mid-
ripening types, ‘Stanley’ and ‘Valor’, and two late-ripening types, President’ and ‘Marjorie’s
Seedling’, yielded over 1,000 kg/10 a/canopy area and produced high-quality fruit with over 20
soluble solids content (SSC)/titratable acid (TA). However, three early-ripening types, ‘Puchull’,
‘Purple Ais’, and ‘Blue Tan’, and the mid-ripening ‘Edwards’, showed relatively low yields and
produced fruit with low SSC/TA. Moreover, flesh darkening before harvest was observed as a result
of high-temperature injury in these cultivars. We observed the tendency that strong antioxidant
activity of prune fruit increased in late ripening cultivars. In summary, we consider mid- to late-
ripening cultivars suitable for table use in Izumo, and they have high antioxidant activity.

Chapter2. The changes in respiration and ethylene production of prune fruit

To determine the ripening characteristics of prune fruits, we investigated, using eight different
prune cultivars, whether there was (I) an increase of respiration and ethylene production on trees
at the mature stage (except in ‘Puchull), (II) an increase after picking from trees at the mature
stage, and (IT) autocatalytic ethylene production or a respiration increase in mature fruit after
exogenous ethylene treatment. All cultivars showed a gradual decrease of estimated respiration on
trees from the early immature to late immature stages, reaching their lowest respiration levels.
Then, six cultivars (except ‘Edwards’), exhibited a climacteric rise at the mature stage. Ethylene
production on trees was low at the immature stage in all cultivars, and exhibited a climacteric rise
at the mature stage in six cultivars (except ‘Edwards). ‘Stanley’ and ‘Valor’ showed increases of both
respiration and ethylene production after exposure to 500 ppm exogenous ethylene for 48 hours.
From these results, ‘Puchull’ and ‘Edwards’ were categorized as suppressed-climacteric types, while
the other six cultivars, ‘Purple Ais’, ‘Blue Tan’, ‘Stanley’, ‘Valor’, President’ and ‘Marjorie’s Seedling’,

were categorized as climacteric types.

Chapter 3. Shelf life of fresh prune fruit and changes in fruit quality during storage
The storage quality of mature fruit of eight prune cultivars stored at 2 and 10 °C was investigated
and compared. During storage, the flesh firmness of all cultivars decreased earlier at 2 °C than at



98 SRR BRI v v & — &S 52 5(2025)

10 °C. Development of flesh injury with softening and translucency was observed in all prune
cultivars, but this was delayed at 2 °C compared with that at 10 °C. The eating quality of the prune
fruit was maintained for longer at 2 °C than at 10 °C, and was maintained for longer than 35 days
at 2 °C in the ‘Stanley’, ‘Valor’, ‘President’ and ‘Marjorie’s Seedling’ cultivars. No relationship was
found between ion leakage and flesh injury in storage. The ‘Valor’ fruits were harvested at a mature
stage and then treated with 1-methylcyclopropene (1-MCP) at 500 ppb. With this treatment, fruit
softening was inhibited compared with that of non-treated controls, and the shelf life of the treated
fruit was prolonged for 1 week at 10 °C. In addition, the respiration and ethylene production of 1-
MCP-treated fruits were limited compared with those of non-treated fruits. These results show that
the storage quality of fresh prune fruit is good at temperatures of about 2 °C, and good storage
quality can also be observed in late-harvested cultivars. Treatment of fresh prune fruit with 1-MCP
prolonged its longevity.



