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

Tatsuya Kawaoka? and Wataru Tanaka?
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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 O 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 (NDVD). 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
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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.
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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
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Summary

As one of the control methods for root rot caused by Fusarium oxysporum in Kustoma
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 F oxvsporum 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 K. grandiflorum.
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Production and Performance of an Inexpensive, Lightweight Force-Ventilated Radiation Shield
"KM-01" for Accurate Air Temperature Measurement
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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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9 IR LE. NA T ORPABEEILRRR
140 HH7-0 ETIIRAIETL 2ke & 7229, X
R 2 BRIDHZ Y MHLBBTET Uz, Rt pH
REREICE L Zeofn. iz, BEEEILRA% 120 B
bz 0 A HERIC ER L, IR ICiRE—
Er el o 3 IR AT L LEERTS

27z,

3) RMEDOLEK

BIRERTHROREEEER MEOELTE
LR ZK 1-10 (IR L., LMEDENRE W
PR=FATA, Cm R BLW =Y
g —2 TIRERIZLAZEHEL L, LHMED
EAUNEW T UTF N ThomTES
B L TREREN DRIz,

E3fi REICBITANEMLEEDLLE
T ISR E N BN E N B I T I LT
— RIS, et O— o TH S5

B e, RO EEIETAROEEL L
CTEER SN, e FETHESN TS (&
W, 2009). FHHDOFTH—EIRRHOGIER
{LBERIE S LTHER & TV 5 0RAC(Oxygen
Radical Absorbance Capacity : fEMEREZRILAE)
ERRAWNT, Fh—r OFEMrEeEsHE L 72

1 HHBLUAE
1) gtEaE

E1EBIUE 2 HERLT 8 mfERMREAL,
2012 fEICUNFE LT REX AV 2. SafROGE
AL, ‘FFa—nA" (B8ALWH), =7

74 (8F18H), ‘TaA—%." (8H20H),
‘r Fu—2x" (Q9ATH), ‘AZrLA 9
Ae1RH), ‘43— (0H2R), ‘Tv¥

For (10818 H) BEIW ‘wval—x’
(10 B 23 BH) ThY, &fESs RERETHN
7-.

2) RHOAR

I L7 BT R AR L ORAGREAIER,
Hakx, < LRIl Lz, S0 72 RETR
P& BRIC4T, 60 C CHIERIE L. BRASEL
% (FD—4BMS, BATFZ /¥ —E R () 14,
TRIEEZP TR CK I, 7h2y) Lcbd
PRIEZ V.

S X UEEEIE H-ORAC ST iEHERIEE

(20uM Trolox EHEM RIE) (MSIATEOENEE -
£ TSRS ST TCHS R LR AT SRR,
2013) [ZHERLL TIT - 7=, HEELIRE OBARSE
% 0.4~0. Tg TEREWCRY, A% /—)\: BEEE K

(90:0.5:9.5, LATMVA &9°3) T90 LR
L, —20°CT1 B~2 AREEL L.

3) BIEHE

B AR TRRIZEL, mOmEEHE, Lk
EXEUY L Assay buffer (75mM U /Ny 77
—, pH7.4) TI10mLIZERL, 10 FHRERE
Lz, 96 70vA 7a7L— AV, 10 EHFR
YRR & IR PEFAHE U 7 BITERREL 35 1 L, Fluorescein
working solution 115 uL #inz, 37CIZfR-7
FL— kU —&— (Wallac 1420 ARVO SX, /%—
Xl —t ) & AV, Fluorescein (HEIYE
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360 1 = 30 -o- FLAYEIEE
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. o WM%N% (n-A/0) WREA&K (0 - A/0)
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e L#/be rpE SE) kL —>Lx/bs arhe 450 A5 el —2
Sy 72 s RS
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- EE
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cesse sss2s g888 88888 - PR
e e g 93348 = === EEEIBELTER ZITIBTEINS
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BEHEORYIBIEL (20114) FEER L UBBE ORARIZEL (20114F)
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®1-10 7A—rHRREIZBT D EHERE
B ORE B AEHLEOZE (20114)
TR ERTO LMED L RBBREE O LMEZ W
Y BB SEICH Tukey DB EREIC X W SWKETHEED Y
*OHHBIERRE AR (n=9~10)



KM ET ST oREEYy 2—VEABRICE TR T - vEER IS L R RIBEEL
BEoRMERENISEICEE T TR

MAEE (FhiTiE 485nm, ARHIEE 530nm) ZHEIE
U 7. APH ¥R (2,2 -Azobis  (2-
amidinopropane) Dihydrochloride) (31.7nM,
Assay buffer) % 50ul Iz CTREFER, RN
Db 2 55 2 SREARRT 90 IR OF%
REZSIL A BIE UTs. SOETREE Ofh & FERE & 0

B ENT- RS (Area Under Curb : AUC) %
BH L%, Trolox (6-Hydroxy-2, 5, 7, 8-
tetramethylchroman—2—-carboxylic Acid) ZHZ#E
g L U CHRIEERY Trolox ¥ETHRL, 100g
HifkEH 2 Y O ORACE (umol TE/100g FW) & L
77

2 #R
1) F—I=$1T BERLRI ORAC {E

FN— L DREEB I UERIZEIT S ORAC HZ
1-11 2R L=, BAO ORAC fEIX ‘AF L
A7 BNV TRBE < 3,857umol TE/100gFW T
Hh, Tr—x , ‘ZRT-X | RS
7=,
1% 3, 000umol TE/100gFW AL Tdh - 7. ORAC fE
NELBEWVWDOE TFa—N" THY,
2, 101umol TE/100gFW TéHh -7z,

2RO RACEIE ‘=wVa ) —R" B\ Tk
1,75 < 9,496 pmol TE/100 gFW THY, ‘TA—
2y, ‘= RFy—X, ‘AT T
CFUR O BED ‘w¥a ) —RAT TiX
6, 000umol TE/100gFW 2L _ETdh -7z, ORAC A A%
HLAERVLDIE SFa— THY, 3,577 pmol
TE/100gFW T o 7z.

2) BEfLRRIZEITS ORAC HORMR
Bt ZERHE & 2RO ORAC EOBRZ X
1-12 1ZR L7z, Rz LER X b+E L ORAC
EOEIZITFNFRAOREBRIFED b
(r=—0.315 BL V' r=0.341). LiL, BEE
a*{H & ORAC ORI IFARRERIR AR b/ n:
27z,

xR
1 BftEIOSSR LEEDBER
WREKRDT N—VEMTHINY 7 41=
TN B I — 2 OBTESIE 3 BPahb

FUUFLR B w¥a)—x

FHTH AN (Norton * Kruger, 2007), IEE D
BB L 724 (Glozer « Niederholzer, 2007).
Fio, I—n v REEMIZBIT B T — 2 OB{E
#1323 A Tah b4 A LA THS Milosevic b,
2010 ; Sebek, 2013). % LT, BAEHIRF DR
OB, BEER, EOIRBBC Lo THRER
B L 72 AEADH S Mika b, 2012;Neumtil ler,
2011 ; Yao, 2011).

—%, HEMICBIT A7 A —ofEHix 3 A
FhIDH 4 ARATHY, BEHEERS. B
DR 3 ADFHRIBLBRELTBY, 34
OREBENEWEEEHNEL 2y, BEEEXZITD
et E < 2 5. E #1T o 72 3 FEMICBNT,
BETERRD i A AR, (BT R2 D
LOOEERE L (R1-2). 72, BADTE
T B REFELEATICET BT N— 2 OBAE
x4 A TAMS5 B EOTHY, HEN & FREk
B ERD.

ToE T, BEESA-VHIETT TR,
RIEO SN — VEHIICBWOTHRBELZHRT S

=02, BERXIREIT OMENDHD.

F1-, BT AHIK TIHFICROBRIC L 2 BAIE
MOWERL Y (DB, 2003). ZOHAR
B CITERoEUC L AREER R T BT 5720
& 2T -7z (K 1-1) . kOB ce+5

WZITH 2T, BRI AREERRFEREL .

2 THMSUOEAFEHEIZLHEEOHER
F— B EMAELE L BREAME S
ERHY, BRAEEREORREHRT D7
DI, B LETH S (Hartmann -Neuntil ler,
2009). F7-, SHEICREMSMHOH S ME
OIEERWEBENRD D, ARER TRV 8
FEOIHIAEIIR 1-1 0L B THY, BHET
AL THAESHMATETHD LEZ DN,
NS EEENT, BEETRA SRR TENHD
nNTRY, ~"TriA 7 (ks BT, I
SEETF) BFARLNTWS (45, 2005). 7V
—VERULAEETEROTV A (KD, 2004 ;
Yaegaki &, 2001), 73X (Burgos 5, 1998)
BrU=FrAe® (REDL, 2006) TH SE=
FRIAEH & AN ATV S, Yamane - Tao (2009)
i, A, TUoABI V=R AEEIT2EHET
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12, 000 12, 000

10, 000 10, 000

8, ooo. 8, 000 ﬂ d [ i,

ORACHE (umol TE/100gFW)

T i
6, 000 6, 000 { : l | '.i:
4,000 4, 000 - | |
= g i i h T { &7 ; |
2,000 1 1 } ' 1 2, 000 | BB
3

<
<

S N T S P T N
| A N R N [T N S R SR N
R R » S N R | NN 7 02 | B N N K o=
N R DN . N R D m
NN HOK RN NoJ o™ H X AN
< N < i
H1-11 7h— BEOHAFIH-ORACIE (20124F)
? HHEIEEREA TR T (n=h)
50 30 20
[ ]
40 | o o
20 @
=—(. 315*
30 ® s e o 10102 10 r==0. 341*
L ]
CRAICE I E y e m . o
¥ ¥ 10 ® o .. »* [ 3
a 20 © 7%1;\.. < ° .
. .:: .. 0 M
10 0 whe 3 . 3
0 -10 -10
0 10 20 0 10 20 0 10 20
ORAC{E (mmol TE/100gFW) ORAC{E (mmol TE/100gFW) ORAC{&E (mmol TE/100gFW)

H1-12 7A—rBEORKAEEFHE L H-ORACENELSR (20124F)
? ok I3E%KETHBEMESH Y (nm40)



KM ET VT oBREE Y RA-vRIBICE T B - v B B L L REEE L
REORBEFZREEICET 2R

BHED, T— X6 BB THDID, HER
FBMED 7 N—T 55 A TRV E LT
B, FOlH, TA— I REORMEIZ L -
THEEZHERL TN EELXDND.

3 BIEHNORLIZEOHASHEICKHHEE
DR

HZ RS EOREL MR T .DITI,
A S & LIRS ORBRLEETHD

(&)1, 2000a). BRAEEADITV LFERICRT DF

ERERICIE, BT XIC LA ANTEBRROI YT
72 PEHERBRARIATE 5. BIEHORVWBER
oAt SRE T, EB IR L AR & O
WRIAT&EALEZBNA. £, BIEHNEW
&L HICBRTEEIRIASE <, s FE L BITEI A E
RN N — BRI E R PR T E 5 W e
DBV DBEAZRET BRE THDN, AHRT
Az 8 EDOHIZIT R0 Tz,

ARERTHWZ AR A0 RARTEL R,
He BIRA TFa— E T—EY D
BHFEEIIIE & A FEARLARNWI &0, BmifEL
B ERD N—TNT A L OREPLE
THdD. LhL, 010FE0LE I “TA—2
DERFEIMNRL, BEMMbEVEEIE, BAES
SRFE DR 1) TIIAS A IR C & Ap VATBEME
B3 (®1-4). hboZ bk, BERNE
MR FEOREATRT 2720121, BIEHOE:
HEREVEATS L L HICATEE RN
P ERTAIVERDD. 2, B 74N=T T
FITHIE SN TWA T L— 4% ‘d’ Agen” FEE
I A 7 L F7N—2THY (Okie:Ramming,
1999), BFEMEHTH IR, HERELIER
WD, IV A AFR EIZL2BRET>TW
% (Vansell - Griggs, 1952).

4 REHERERGI OHTZEFEIR— UM
wIoEL-RE

B AL OBHREIER, BfER L ORI X
WRERAY (BES, 2010 ; /I, 2012 ; FESS,
2001 ; 77 + ZBF, 1993), UNEMEIZ HEET D
LEZ LNA. TA— BT bR
Rz L0 R o7- (F1-4, K1-5)., TFa—
IV RS, IEEDFLEND RN LD

INEHMELS ol & B LND., =TT
A, TA—EY BEY L RU—X 3
FEDFENRRLA L, MIBEERAIIT LAY R
TN EMBINEBEMEL o LR S
EFNVHK Th HHEMIZIBIT D8 S A il
Hi- v ONHEEY, BED TFa—n, N—
FNT A BIOY Th—F ([ZBWT 159~
775kg* 102, HFAED ‘x RU—X |2V T 469
~1,181kg-10a!, 4D ‘RE LA BLUW
Ep ‘RMF—", TLIFUE BLT =
Ta -2 [ZBWT, 1,092~1,97%g-10a? T
ol FED ‘RF LA BIXUBAD 3 &
FEOWNEIX, AEE2IT-R 3 FHEZELT
1,000kg:10a™ @M o7, EANIBWTHIH
HOSMEIINERENZ EAMESTWS. F
= aHFEIZBWT, A RS TO 5 4
RAS— BLIO TULITFR OIEN,
FHFR 1, 440kg- 10a LU 1, 680kg+ 102!, T
H Yy BRI OPAREOIE (580~1, 380kg:
10ah) LH#LEDo7 (BlaZek - Pistekova,
2009). F—F o FITEWT, HEEER O 8 4
NRAF— BEY TULUFN OINER
FHFH 2,900kg: 102 LY 1, 700kg-10a™ T
Hol-N, BAMER X UOHPASEONEITZN
2 1, 200~1, 800kg* 10a™ 33 L T} 1, 100kg- 10a™
T otz (Markuszewski * Kopytowski, 2013).
BAETICRBITE RE A7 OUED, TR
M SRR A% TIX 1, 333~5, 300kg - 10a™ TH Y
(Rakigevié &, 2008) , A" KV v iraftsr
TClE 1, 300~2, 100kg 102 TH Y, BAED A
23— OULE (400~1, 700 kg-10a™) LEHEL
TED o7 Milogevié *Milosevié, 2011). /—
T=TIBOTH, AT BIU CRA
LA BT B 1 T » OEIRRAR I U
A RFE S W LT 1. 2~1. 25 [ TdH -7 (Butac
B, 2012). ¥, HUTZAA=TREBITLHT NV
—OILEN, JERAR BTV TARSN—AT
3, 000~3, 750 kg 10a? TH Y (Norton * Kruger,
2007), FEHEERD SN — LR OILET 500
kg/10a ThHH T &H>5 (California Department
of Food and Agriculture (CDFA), 2016), AR
ICHAE G A L 1, 400~1, 750kg- 102 LHEE I
5. EbiT, &% (2016) IXMEAEENEL, R
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EHBEOBWT FY ‘T =27 OZNE
PEAELTIHE, REULAT BT ABEIEIR
B389 4, 600kg- 102 TH B & DIRGREILTTH
B, IO Lk, EFAHMRIZBWLWTHERE
iz REEmREEE cCeEsEbh D X 5 R
AEBHBICT B E TN — L ONHEREZE <
HisE A RTREMES RIR S iz, —0F, ARBRIZEW
TREASEDOINEIIK > 72 b 0D, #EF TR
BEOZWBAGRELHE XT3 (Enbree b,

1999 ;Blazek -Pistekova, 2009 ;Butac &, 2012).

EHLEELRELEIIRKRTH Y, HERESE
IZE - TRRDH, —IRINITBEE SRS B/ L
TV 5 (Neumtiller, 2011) . FAB L UHRED X
oA, RAT B TLUFT N
IEENEL, BRRMETHS. =TT
A IEENENLOO, B L EEFRMEN D
LD BRI 72, Tz, Crisosto (1994) 11,
PRI RESBICEBER L TR E LT
A, 2011 FFlzkBirs ‘REULA7, AT
-, TULTTFUR BIW eva)—X’
DOPERBLEIE 20.0~52.8 L @< (F—F 4R, =
NHLOSFEIIRBIRAELE 2 5.

INHDT EnD, BT R— 1 HERIZ BT
BTN I ENESE <, BIRO BV
ABIUBAEGETHS RAE LA, ‘(T
=, L YFUR BIW® ‘wval) -2 ®
EREMELTETSEEX DN, £z, ZThb
4 SFEIITEE OB LB N L DINESE
EBZEZ bz, —K, FH#L - /NE (2005) 1X, B
FEBEREOIMEEICBWT, WL iTHED

=TT A IXTHERERLD EWE LT
W5, EFAMKIZEBNT NN T A I
HEBLCRABENMEN -2 L 6ERH
& L TORIHTILES Zed> o 7203, INHER 0 8 A
IR AL, BWIREN °CLAEE K& WL
#E (3 1-2) I2BWT, RELEMEND L
Zzbhiz.

5 EREZTOHS CIGEAORR

=R AEEREERETE TREEDOEIRIZ
Lo TREAOTRBICHBMMNELET 22 LR
H5 (Neumiller, 2011). Z DT &b, SEER
R ‘TFa— , R—TTAa, T
M= ) eHERED ‘= FU—X" TRL

Ni-RAOEREAIIIRBEOREESE TH S &
Zz2 oA, £, 2B ORFETIE, Neumtiller

(2011) DEE L TWA Z & LEER, IERTOSE
BizbEiiz L 3MA03ELE (K1-13). =0
Z b, 9 A BAE CIDINERA DL B I b
O 4 BRI, EERERRAES B L LBE,
EFAMK Tl AIREE o A — i TRk
ZRm»RWEEZ SRz,

F77, EIEFEEL 35°CUL EDRETHRET S
EENTVWS (Neumiller, 2011). &5 L HIXIZ
BT 2MWATE 7 A ERaTHY, BRAT%
PN ANIBENR 3 CHE 2 5 AABEINT 5 (K
1-9). T OERIL, 7L— ATV T 100
AR CTHY, 9 A LAEClul#Erdz 52
b 4 SBETIL, RAMENKT LisD AT
HD (X1-9). 20X HIZABRRE R L RE
HNERRE DL T AIFHINERD Z £ b, Rl
BT AEEEESEET S L L EHICNERRE
EOREEARBEZLNS.

BRBOE,D, BIRIC L 5 RAOBZEILIX
EEANCRAET D Z EBRHALNE - (K 1-
7). RASBET ARNICIET S Z & bE 2 b
B0, REOFECHTHHTHY (K1-8), MHE
LERENEL, BEEAHSICERLTELT (™
1-9), BHRE-TWBHZ &H, ARAL LT
T AZ LIXTERNWEEB L DI,

TN— RO REIZBWTREREITHE
35 BT, BED S ORI R b DK
BAHIE LT3 (Kolattukudy, 1984). 7=,
EHESEESERBFICERZL TS L O
2% % (Numes - Emond, 2007) = &b, RE

—— U AREEKIE

=Y ANRIESE
O wwmmy ~AERESE
» + ~— S R RAE R

AARIERA NI R NI R RO R AR RRRRIRIRIAALRY]
b~ =] el el Lo
™ ~ - «N ~
~ [} ~~ ~ >
o~ [ea] 0

E1-13 F—UERNEER ZUSRIE
DOk (2010)

6/17 3

6/277
7

7/17



KM HT ST oEEE Yy 2— vy RIBRBT A — sRIER BB L - SEEE L
BEORAE AR BT 30T

REEOEBENBEDIEL RN ERFTL
7z, L L, BHhEOED L RROEEEIIE
JEERIRNTZ LR LN E R ST

6 Hadisiiz BB TIL—BiEOTREN L RiE
iR
HFE 2B, FREWIC R 2 BRIRD B2,
WD FF (Uematsu &, 1997) FAMLE (&
&5, 1979) IWERLZ ERHEIL TS, HH
ROTN— EEMB T UMEATT T, RS
(bR Tz 7 A~10 B) OBRIEOZEN 10°C
YU EThs (01-2). —F, HEMIZBITER
EOEIZEHETT A2 7.8°C, 8 AN 9.1C, 9
B3 9.0°C, 10 B2 10.5CTHD. T L
b, ANFERARTH OBBIRIED 7. 8°CLATF Chi
PHZBRED TFa—N , R=TNAT
A, ‘Tn—&2 BLUHED ‘mRU—-X
Tit, BRIBEEWN NS WD, BEESLEAET,
BHRNEBZEEX LN
b= H A H—DRER ST, BT V7
(FEERREL, EhrOFEHFOIE), TAUL
IR L EEES, BN, A—ANT U THEE, B
77U AR ¥ S HER &R DIRBEE KR
WZASEENTVWS (Peel B, 2007). ZALHIREE
IBESEOHIRIZIBO T, PEOFMN, BEOE
W, 7TAUBDOT vF &, a7 O)FrHEA
THhBE, T hNT &, JFTRE, EEHIRBH
TREBOBEEINI LAY DA TT.SCLULELE
fe ), EFVHIR L RARA A D DB MR
‘RELVA, AT, TUYTUN
BI® ‘w¥al—x" BELTWAEEZD
ni-. —F, BV o7 A VREICET A
MBIULRLTIE, ThEh8 AL I ARBIUT
A& 8 B TORKMDBEENT.8CLUTERD
T e, EFAMMRIZBOTAERREE YR T
AMpAERELIY L E HIOBVER LW EE X
LB, 2B, WThOFTIZEW T HERBK
ENHER & FEIZ 1200 mPA EE 2N Eh b,
TN— BT L TIINEATS 5.

7 TI—REORELEEETME
7 AU H B4 (United States Department of

Agriculture USDA ) @D F — # X — R

(Haytowitz - Bhagmat, 2010) (23T, Z/—
v (AE5) D ORACEIXIE & A E A3 ZKERIE D H-ORAC
ETHDZEBMbNTND, FZ TARRTIX
F— @ H-0RAC fli% ORACfE & L THBET 5.

ARERZ BT T — RO ORAC fEITMmTE
2L BT YRR T, ERO ORAC H
1% 3, 577~9, 496umol TE/100gFW &72Y, ShFEIC
L ARG URBRELL ot (M 1-11). KD

(2010) BN — BT D ORAC fEITMFEIZ K&
HENRKEVWI EEREL TS, 7, RO
ORAC {13 5P 0D ORAC 1 & LEBR LT 1. 7~2.9 fi%
Lipo T M, IA— TR HTER Y
BN D T LA AN, TR - RAIR (2000) b
FN— BT AHTEREEE (DPPH F U NVIEE
) I BT BN TEW I L 2HE LT
WA, 61z, ORACEIZXR A REOEENT, R
EOEERIOMBIZ LW EZ2Z ZENRHLD
LloTWA KRG, 2011).

BRICBIT AP Py, Vg, TR
RPITEENAT R T =R 7/ —
Mz o Tuv5 (Tamura - Yamagami, 1994 ; B4
5, 2007 ; Igarashi &, 1993). 7=, 1 FT7
OB EEIIRERORVRTRIZEEW T &3
HEXN TS (Solomon B, 2006). AHFZEIZE
W P — o DR AEEFHE LMER S U b*
& & ORAC EOMERESFEI -2 &b (K
1-12), BEEOBORETHEMLE S L
gxni. ¥, BAL R L THrALRIZRT
% ORAC EXEL RRBERABR LN Z &N

(K 1-11), BHORW ‘ZAFZ LA, NA
S5 FLUFUR BLIWY wVPa 2R
YRR LE L, IREE CEM THE LEZLD
niz.

IO END, T—iE R
LTHY, BITRBICEWEERH 5 2 & B0h
Str. LERST, IA— 3B EdThIE
BRAOBPRNEEZ LA, Ei, TN—rid
SR BT CHRMEEEN &L 72D (Kristl b,
2011) & & biZ, METHEEIC L TREIEE
NnNERY 7= ) —VEOEREBHLIRN L
6 UNED, 2005), MELTHIEHEICL>T
ERESNB T N—ATRERE T TR, ik
{EEet BE LT WA TAREMSE .
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=4

T N— IRRR R R i A, BERICBEKEOD
RNAY T N=T e SRS IR TERY,
BEEOKRNE < BAEDENET U7 DR
T AR— U HEEAR T N — RS O R E T
HB. AFRTIE NS ORI TO T N— i
JERE B L, HAARIALE T BRERHET %
FBFNMMIRE LT, FES 8 Ab 10 AD 8
i ( SFa—n , RN—TaTA, T
N—&’ T RU—X’ | RFVLAT
NG LT BLOY w¥s
U—R =KD 77 ) 2R, £RF#EES
B AMEOBRNEIT 7. HEMIZRIT 3 7
—OBfENE 3 A TENL 4 HPRATHY, B
EORBL 3 A DEHKIBDHELZZITHZ &
DS E Feo Tz, BIEBIOFEREBIRH D Z &
nh, BFEAREESEOREELFERT B 7012
i, BITERIOE L AN FEOREMSLETHSH Z
EREN. £, HERICBT I A—0D
BRI E B 27280, BEAROMET
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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 Tan’, ‘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)kitratable 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), (D) an increase after picking from trees at the mature
stage, and (ITT) 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
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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-methyleyclopropene (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.
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