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Single-Laboratory Validation Evaluation of Analysis of Total Vitamin C
in Kumquat (Fortune]la crassifolia Swingle)by LC-MS/MS

Miwa SATO, Rika MATSUMOTO, Miho SAKAI, Takashi ANDO, Takeshi YATSUSHIRO
Summary

In order to introduce the LC-MS/MS method as Kumquat(Fortunella crassifolia Swingle) vitamin C
analytical method, equivalence confirmation with official analysis method and a single laboratory
validation were examined.

The recovery rates of total vitamin C was 94 % , the relative standard deviation of repeatability was
2.7 % for total vitamin C and the relative standard deviations of within-laboratory reproducibility was
3.1 % for total vitamin C. In addition, the quantitative value of total vitamin C of the official method
and the LC-MS / MS method were compared in the same kumquat sample, and it was confirmed that
there were no significant difference between them. The analytical method using LC-MS / MS in
kumquat was comparable to the official method.

Keywords[kumquat, vitamin C, LC-MS/MS, validation]

The Miyazaki Agricultural Research Institute, 5805 Shimonaka, Sadowara, Miyazaki, 880-0212, Japan.
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A New Sweet Pea Cultivar, ‘Musica Purple’,

With the Tendril-less Trait as Labor—saving Characteristic

Kaoru NAKAMURA, Norio HATTANDA and Koichi FUKUMOTO

Summary

Tendrils must be continuously removed until the end of growing period in Japanese
sweet pea growing method. This operation markedly increases the amount of labor cost
So, tendril-less trait of  ‘Musica Purple’ is an expected trait as labor-saving
characteristic

A new sweet pea cultivar ‘Musica Purple’ with the tendril—-less trait, which is a
labor—-saving characteristic, was derived from a cross between ‘Ceremony lavender’  (with
tendril-less trait) and ‘Rosé’ (with the tendril trait) in a greenhouse at the Floriculture
Division, Miyazaki Agricultural Research Institute, Japan in spring 2003. The F; was
selfed in spring 2004 to produce F, seeds. In the F; population, plants were segregated
tendril and tendril-less traits. Tendril-less trait F; plants were selected and selfed in
spring 2005 to produce F3; seeds. Pedigree selection was made from F3 to Fs. A fixed line
raised in 2008 and named ‘ Musica Purple’ with tendril-less as labor—saving

characteristic.

The characteristics of ‘Musica Purple’ are as follows.

1. Tendril-less.

2. Plant type is relatively tall. Pigmentation of petiole base is present.

3. Flower form is wave. Flower diameter is medium. Flower color at the center of
standard is vivid reddish purple (JHS color chart No. 8906). Flower color at the
center of wing is vivid purple (JHS color chart No. 8605). Flower color at the center
of keel is pinkish grey (JHS color chart No. 0119). The number of florets per
inflorescence is 4. 6.

4. When unrefrigerated seeds are sowed in early September, the time of first bud
appearance is early December. Although Musica Purple’ is a winter—flowering cultivar,
it is possible to cultivate it as a spring—flowering type cultivar on forced culture
A suitable cold storage period for seed is 28days.

Keywords [Sweet pea, cultivar, tendril-less, labor saving, winter—flowering]

The Miyazaki Agricultural Research Institute, 5805 Shimonaka, Sadowara, Miyazaki, 880-0212, Japan.

_14_



IR VAR B B SEBRI IT JE s H55 3% (

o

4.

3)

&L AT T =TV OF I S L OWE I O 5 3
A g 2002 2003 2004 2005 2006 2007 2008  HLFTE
A& O O O O O O O  HHANFERMKIRIE
J\ B A O O O O B U f S IR LN AL
f@ox F— O O O B

BAEFE T4 ~3H

_15_



PHS - EEXOFBETHY, FINEENEINMETEDAAL— P E—HTE AV U= DOFRR

_‘I 6_



o

IR IR B B R T RS 5 3% (4. 3)

BAEASOITHRETHY, HBIEENENMTED
A — b E—FRE ‘LI —X" OFR

A Y - \HEEAEY - fmnFE—Y

=7

)

HI RS EERRGIE X THER LT, BRXOTHE CHIIEENE ML TE 200 LA
AA—FE—FNE ‘AU —X" OEREMNIITROEBY THS.
1. #HENHET SLLETHY, EDOREITES T NEN,

2. EHRNI0EM T, ERAEATOMITH.

3. BRIV =—7 . MERITR. RO REOAITHEY 7 (A ARREZEEATE 0204). ®

FoORIEROMAITER Y 7 (A 9211). S dsEgo @i (A 2501).

BT 4.9 TORNE TH S,
4. BAfEEMEIIER X MET,
5. Mm% 28 HFITW,

1AEREHT-0 D/

9 H BRI AR 2 B L7256 0 E L 3 A LUTH 5.
9 H EAILAIZFERE 9 D IR p s OERUZIE 5.

F—U—F[AS—E—, ffl, BEZOT, &5, FKE]

&

il

A A — b ¥— (Lathyrus odoratus L.) XIS
EZ2RFTHUVIELHOOESTHY, BRI
TIIRK D B BRI T TRBGREE 3B AV I T i
TW5.

AL —=RFE—IX, {EEXEFEDORNTHL-E LY
BENTLOME ESTEBY Y, 1024720 11E
OFBRENL 4, 423 FE Y TH D, ThiT R v K
W2k HAO L PEREONT ) EERNOHMET S TH
I ERETHEELE, XEBLIMHE L THEIX
v PO ESIZET 2 EXETEZEE LT VE
SIZFTFHESILIET, 22 FITFEEICE K9
EETLHEDTHD.

A — M E—ITIE, FEDIIHDEE N H/NEE
Wb LT s E O (LT TONFIEL ) &9°%)
WEZE-oMmTENH 5. Nakamura B )%, ZOJF
BHIXPEZOT 2RET 20BN W=, H IR
TEEE LTz, ILICHRDS 9, BEXONTHRIE
ENTNE IR EAEREE ~ DO AHBE) R 2
HHZEEHALMNZIL TS,

F72, TS NE, TUor— FREEICBWT,
ZA — FE—AEPERFEORE D 6 FILLENTD
T LUSFEOE IR L TS & LTE
D, TOBFEMRITEELREEALL LTS,

Z T, NWELEEEZEFOMFEO B Z B
BEICHWE LAY ha—X" ZFRLEZDT, £
DEFHEIZ SN THET 5.

I BREE

1. BRIBRE

T LEEEZFED, BREMHEOTY B
DERE BRI Z T2, " AY e —X’
DERBREZK 1IZTRLT.

‘AT a—X7 0%, Yl fEAREE LD BEOLMK
WIEHE AT GRAME COTE L EE 2615
CR—R—ZAX— = DY OEEOEK
(LT TR2A—=R—=2X—t—E 2’| &¢75)
ZREBIC, ACBUTIXE IR RN O AL FE D38k F L
LizBEONT (LT TONFHEDL ) L95) BEE
H45 ‘v 2HOTKREEZIT-T-.

A= R—AX—E =7 [ IENEEMT,
BN 6~ Tem EREL, ‘B8 ITEEKEMHED
B0 fEs R Tl Rl & b AEAIRRERE Y 7 (AR
R AR EAZE (LR TJHS Fv — R &9 %)
9205) TH 5. 2003 AEFIZ KL & 1T > C F, i+
A REIC L > THE L B #HERIET T
T AV IEE T, {ERIFHRE (JIS v — b
9206) Tho7-. D HMKNRD F #ALTIE, O
FAE Y 2365 fEIRT, 0L I8k TH 7.

DE ERRRAFERRERE 2) 3 BRREERRAML 3) Rk
A E IR OR ZEFHFE 14 %:211~220 (2015) ZMFEOERK « FEOHIZOWTMELZLOTHS.

(2022. 1. 26 =¥H)

_‘I 7_



TR EEXOTWETHY, FIUEEPEIMELTE DAL

— =R AV —X DFK

Fo BT 2B OITOREICLZEED
SEELCOHRMA 3 1 & L THAMOBRE
EAT ST & ZTAREREWVITIALN RN ST
(p = 0.748) (F1). Zod F AR TIL, 10.5
em AR U BKIZRAE L7- W &2 EREERTO 12 A LA
WICEXOTOFEICIY 0N LEKD %
i L7e. EMZITEROMLA, U0 BRI
FO@EE AT, RERTEKLEZOTEL
fE R DL IT 2 TREERE > 27 (JHS T — b 9204)
Tholo. F R TIEIT X TOEEIROITEL
FEE bt b REAZR L. RO PE
B, EELZEEBEZONTZ. S HICEDHE
RTHLEENRLEL, YO LAERT THES
HEREDLNTZO TR R THEREZKT L.

2. HEAZIBELUVERAE
BRBIMICB T 2T E R RS EE
B NICB W TR IC LI VITo 2.
I3 EIFE 2 CREESM T T4 EM A
L7-ZICHERE S S L7z,

2002 A= O BIARIL 9 H 24~27 HIZEM L,
10 A 11~15 BICHEL Lz, Zo%MmEST 20

i

B REEIZLDY
DAABL T AR L 7=
FEIIMEICEEICEELZEIN 2 no
Fy MR IZSHREHWCHESI L. #5ltk
X, ZIEHAHELTHESI Ry O EmICET S
L, DD FIFERIC I XTHHZ BB LY 1.5
~ 1.7 mOFEIIZHEIILE L. FEERIZ
2002 FED A—/8—2AX—E—¥ 7 [TEk
135 cm, BEM 12 cm, £:f 20 em D 2 SAfz,
‘b’ ZEAE 100 cm, BRI 12 cm D 1 SoHE
Z & U, b AR TR O B R A ERAEEZ v
N, Py0s, K:0 £1LEIASTT 1.0 kera™ &72
HE O L.
9HMBLEE 6 A TCORBHYIM P IR
5N O RARKIEIX 5 Cx BEIChiEZ1T
ST P %252 7-0DKZEIE 4 AI2iTWV,
ZTNHOERMEX 5 HITiT- 7=,

2003 4= F AT 9 A 11 HIZEM L, 9 H
25 HIZHE L L7z, 2004 4E D Fo AL 9 A 17
HIZ 10.5 cm AU EKIZRE L, ONT 4 LK
I, 120 THICEML, 12 9 BIZHE
L 72.2005 AELARERIT 9 H 9~10 HIC/ERE L,

9 H 23~25 HIZHHL L7z,
BREAR AT, 2003 ELIKEIX

1 RlZ®ELEZEZLEL, M

)

-
—

AR WABE 100 cm, KER 12 cm
P A/ AR —E— L7 () % 2 (5 1Mzt Lz, a2
DT L WMFEY 7O BFIL 4 AIiTwn,
FTNOHORMIL 5~ 6 AT
F, OFHDY ﬁi’) 7%_. ﬂ'l_”i 2002 ﬂi CE E,l C
‘ EH L.
| |
F, ONFHE L 18R CFHEY 65k
|
Fs ONTFIEL
|
F, ONFIEL
|
Fs O L
(LAY Ha—X)

X1 ‘ATHu—XOFRKX

R1 AV HO—X OB BRI BIT AR, BIOF O NTHYIE

HEOTBUPE MR HBES

HEEK Hlam o0 B Lt

ARMERA T N % y
ki B AR =y oomL ogaw ogml P

A= A== 7 () x  m¥ () F, 6 6 0 1 0
(ONF i) (ONFAD) F, 83 65 18 3 1 0.748

?20034F2AZHEL, Fi1320034F, Fol3200445 (282 L 7=
YA —YDMEERLI- A T RMEICLS

_18_



HiR RS BRI AWE 535 (44,
#2 CAVHE—R OF T
. - ik AVHE—R Az R P
A H -
o WHEE 213Xy ENE Ehr REFREXKSY ERE REFEKS ENE
y X a R i i
*[E‘f"/)ﬂg E)L a '?D%DIHI 81.0 cm ‘,%‘ 93.1 %} 88.0
EDR /IR b K 5.4 mm x 4.2 K 52
HDFRE b x 14.1 mm N 11.4 K 12.8
v EOTUNTURBOLE c Ei i3 EiS
T XxoRn%d c th A i
VR OFE R T c o h %
i E b E 7.6 cm E 8.0 E 7.1
(oSS b 3Lk 1 1
HET b NI |57 L[5 7
BT HRERE b i o
EIES B c # FEl L
WE b i 7.8 cm i 73 o 8.0
1 HER b e 59 cm e 5.8 8 7.0
FeLBEORES b th rh th
DO b b3 % h
SN HEDA I b e e Eis
B RO & b H H e
EWOES b PRXE 6.0 cm D0 5.7 i 6.7
EDFE LR c o i i
F(A2l0k] c e e e
b3 c z—7 Y r— Ve
e c K i 6.1 cm iy 5.4 gy 5.8
R c th 4.5 cm th 43 8 4.4
HEFR IR c S 6.2 cm 5 52 IR 5.7
BHAR c R 4.0 cm &8 4.0 [&8] 4.0
HLIPIR c IS /A 3.4 cm th 1.5 th 3.1
iiecs c =] 2.8 cm =8| 2.8 [&8] 29
FiFFpE c =] 1.5 cm =] 1.5 &8 1.5
S OBER DA 1 c i i i
HeF B ot c fiEke s (9204) fik4ke" 7 (9205) 3% (2503)
SR Pt ¢ fitgker s (9204) fiEsEe 27 (9204) 3% (2503)
i AR c K (2515) WEEE L7 (9202) 3% (2503)
HIp oM, c  fEgEY 7 (9505) fik4ke 7 (9205) 3% (2503)
AP ROE c  Hvrrz o (9211) fiEsEe 27 (9204) 3% (2503)
HIp TFEOMA, ¢ Er 7K (0119) WEEE 7 (9202) 3% (2503)
F(S o: 724 1) c #HE (2902) 2 1 (9201) 3% (2503)
Jit I e £, c HE o (2501) v 7 F(9201) 3 (2503)
it Fr FER O, c HE(2902) v 7 1(9201) 3% (2503)
SO c 2% 2% 2%
ROV IR c i G Ex
oK c 1 e 1 1~2
IO c 2 # 2 2
O c PR FL BN PR
MOKEE c i H el
L) c 4 i i
e NOF i c H H H
HET VD% c 10 10 10
TEDORE c th 3.9 mm b 33 h 3.6
INMER DR E c 2l 1.4 mm =2l 1.5 LK 1.6
WD REX c RRE 43.0 cm i 37.4 i 40.1
IMEFRDES c h 1.1 cm R 1.2 h 1.1
1EEHT-0 D/ MESK c DR 4.9 i b 3.2 D 3.4
HEDOEY c i i f
BAAE D I R = M A FRpeEME
AWM BRAE I o FLp: - - -
pra—” FRIEZMEDBRAE I 0> Fft B 1t Ly
prae [RESER B i L
[TE=RER B i L
P E AU i L L
R H i +

#20064E9 A 10 A 4§l

YBLZAIREIY) ) ISTAT AR SEIRBAY b) S 1IEIAT A L0 1 T ¢)20074724

MRS R OIS B IRRE F 72 I K A3 R B A Y S S I B DS E 2L L TG THE ) & kT, SRl O 8 o 1= TERR DR S | MBI O RS |, Tt 5 ), Tt
e, DR SEHEHE ), R RTIE) 2N 72 B VO Ky

YORT T OIEICBI HDIRIEEIE Ko R D O#E LY

_‘Ig_



TA S EEXOTRECTHY, FIUEENE N TELIAL—PE—FE LV —X" OFAK

X2 HEIEOWKRK A7 77 (), ‘Lyiin—X" (F)

K3 ‘APHu—2" OEYIE

_20_



EY IR VR AR B SE AR T SR

o

¥$53%5 (4. 3)

3. MEERFLIUVEEBHELER
Jee AR K E A8 T i R B ek HR R A AT WO o R R

G L7, (HERERERE & 19404 5 X
$RAEH B 20104 3 H 1T H). AEZHE~D

B 58 R o B Gl X A M VR N (M BE) B I
B4 AT 7 /ury—Fu#EMt s ¥ —7T
TV, BRERERANO A A — M E—4AEHIC
2011 =B HRAE L 72

I HMESE

1. ®HEAE

MR EICIE RS A e —X7
ETEANFEL “A—R—u—X" 2z, &
RN TR LB ZELSRESN TV D EENAG
(JHS F ¥ — b 2503) @ ‘2757’ ZHW
oo THROHXBHEEINFELOTHE
BECTHRXEMHOLETH D.
EEREIIES FEsEAERSEE Yo
HEE SR AR BRICEE L TiTo 2. i
Hix 2006 4 11 HAICEICXEOREME
Z, 2007 £ 2 A ORIEHICIEDOEEIZ S
WT 1K 9~10 KD NEMEL TIT o 7=,
FFRED 9 6, BHEMAEREIZOWVTIE ‘A
Chna—XOHT 2006 I FEF 5 EE T
H3 FEFAROGER LD A 0 — R DR R IT T

wigms () ECSEWETO s )
0 3HS5H 178+ 2 * 70 £ 2
4 10H16H 37 £ 1 13 £ 0

p— : !

Lo EEEHE YR (n=9~19)
Y : Mann-Whitney URREIZ X 0 *[X5% K ETHEZEDH Y

CHEEL-EAMX 2%, BEIEHE
L, 1K 9~19¥DOKE®EL TIT-7-.
I EHAIL, B oEAEREE Y
WIEEEENRZVRN, A COTELEE A
CHN—=T N L OTFHED DO CA—R—3
vy R7—" | ‘ZA—=R—p—X" | ‘AT
7 EXRMAEE L, 2006 4E & 2007 4F
D 2 INFEAT o = AREBR B IX, 2006 i 1
X 15 BRI 1E 7e L, 2007 4E1% 1 X 20 ¥k o
SKEE L. WAL 9H 10 BICEM,
9 H 24 HIZHL L7z, #AEAESITE 100
em, BRM 12 em® 152 & L, fixard
DI FHIEE L.

2. MERRIENK
EERREAR 210, HELDV LK
2B LUK 3L,

1) IR

EANISLEmME T, BLEeemn.
2) %

EDOR/MNEE, RRBIEKR. X207 T
VEBIIE. XOEOLZDET. FH 1 RDH
OREREITT. HEEITLE.

3 E

EDOREORET OTF RN/ NEICTEL LT
mLUIEE CHEENKIT 3 ULk, ERITILIN
B, WITHRERT. FEAZEIMNE EER
W, BT, ALK EoRT I I, ED
BT, ERNEABOBIZE. EROE ST
DR E.

4) Tt

WEOEALBEETPRE. ffom sk 16

F4 LVH—XBIORREEOY Y FEINE (200645 35 & UN20074E) ~ (AR /HE)

. 20064 20074

Yl TEAREL o5 AR AEY SH4P2LY BIVIEA%K o5 AR AEY 9H4P2LY

AT Ha—R 37.8 ab” 312 b a 31.7 a 294 a 23 ¢
A — R 393 a 37.0 a b 317 a 28.7 ab 6.8 ab
D HIR—TF 355b 30.7 b a 28.0 ab 24.0 be 3.6 be
Z—R—3IyRF7L—  319¢ 252 ¢ b 239 b 179 d 22 ¢
AT 38.4 ab 29.6 be b 249 b 21.1 cd 83 a
HEME HxV ok sk Hok sk
PO OB CIRE BT T4 I OFE T o LR 19 A 10 7R, E4E3 A 31 FHINHERE T

YT ATREZR BIVAE - VAR DNIES, FEREE 720/ ME3 WL b, BBV IMEETOIERE 2320 cm PA_EOYIVAE
Y BAROUIVAERE: AERES -0/ MEATRLL B, FE1/INMEETOAERE R 2335 emLL_EOYIVAE

Y Tukey?D % B EIZ LD 1% K YE TR FRICH BEE=HY
VIO E ST Tl % K HE T B Y

_21_



TH S EEXOTRETHY, FIUEEREIMETELIAL—PE—FME LV a—X" OFK

BT o = —7 . HRII K. EREITh. K
FOMRITIA., BREIZCOCE. ERIEEFTCC
. FEFREEH. AFREIEER. B OB RUE
. RO OT BB X ORISR e
7 (JHS F % — k 9204) . F@IxHEK (A
2515) . ®Ap O LEITEESE 2 (R 9505) .
X e > 7 (9211) . FEpIZE L 27K
([70119) . A EE2®mE (R 2902) .

R E e A (A 2501) . FEBIXEE A (A 2902).

A3 LN

R OFIT R, BAeOWITMR. EHRok
X 1, BAROHEIL 2. B OBITMIR
T, W<ORZIEFH, B o@TmE, #
VIZHE S, BET VoI 10 K. TERO K S
B, NMERO KRS EFR. EHOE JIEC0E
T, MNEWOESIZH. 1HEEH-Y O/NE
B 4.98TOR%. EOF D I

3. FATEHEHMH

#* SICHHIERF O EM R EZ R L 2. &
WEOBAEDOREIX 3 58T, BAED
ﬂim%%%éf%ot.

4. =™

OB EIL, £ 4R FRIZED
ABDOETIHHLDOD ‘AP Hua—X" %1
o 7= 0 fIRIEARE K 29 KL ETH D,

2006 FFiE A — —um— X’ LIS %} R TE,
2007 AR X2 COXMRBE LD Z 0o 7.

5. FELHESHEDER

AKWFTIX, EEXEDAAL —FE—IZB W
TUIVAEACTIAK A AN ATEEREREZED
ONT LS FEA2 R L 7.

MEORKME LT, OFELEETHY,
BRSNS, AHhBERICHOVTIE
ARG QX s THLNZENRTEY, Y
IR E OE M AEEAH OB T TR
<, BRI HOHRIZE S K= 2 MEIZH K
SL<EHEMWMTDIIEEZLDND.

— I A A — b E—D )Y EE R FHE T
WX B D B 7 B AL A 0§ DY [R] — it %
HEINLTWS., 2070, EBEOAE 1L -
Kz x MeiZiZfh oL 2 > O 8 L&
FOBEANLETHY, OTELIEY %2 FF
DEZERYVIENEOFERNRD LD .

B B 3 S s K OMERL TR L IZ B W T,

@% Mz 28 A T~ 72%, 9 H LALL
(CHETE I 280 0 el B TH 5. Hik

_22_

FOEERE LT, EMEHO 9 H I3k
WA EIBIC bR VnWE I ET D LI

BATEHALIRR T BB DR ICEE D D 2 L n %
Fons.

oI =z
‘A?ﬁm%f’®ﬁﬁ i, BECOT
BxH9 5EHBEARESLE “A—
/\»—xxv—b»—’ DY 7 OB OfEEK, R
Bl iﬁ%%ﬁ@iﬁ%ﬁ%ﬁﬁﬁbt 53

HOIRED ‘a¥’ ZHWT 2003 E£FICAKH
%TTO?Z. RBEIZ L > TE LI F 3T
RTCTOTHEYIEE T, EAFHRE (JHS 5

%~%9m®f@ot.%®ah%ﬁ@nﬁ
T, T H Y A 65 KT, OV LA 18
R TH-7-. BIHRLEZOTELBEKOIER
X RTHEEE 27 (JHS F v — bk 9204) T

Hotz. FaOOTELOFEENSESNT Fs

AT TR TOTELEE THEA D ERES

ZaLlo. RS EE R fV, BE L&

Zzobhlz. SHIZFORKRTHLEENE

EL, UIDMAERTTLESELRD L

NIl TFRMRTEREZKT L7, 20064,

2007 FIZHENMEL L ORHEREEZIT - 2

%, HHCco#EIGERREZITVL, AHELERD

bNTZOTEREZTL, AV hu—X’
m4 Lz,
FHERREEETIULTOEEY THD.

1. HENEIT 3LLETHY, BE TN E
W, BRSO | T, EMAELETO G
A, BRI =—7 . BRI K. HER
D JE O IR Y 7 (A 9204) 3
FOHRRTOEITEY T (F 9211).
fit o R o X E A (A 2501). 1 (B
HT-Y O/NEEIT 4.9 FTORL TH
5.

2. BAfEFsEITER M. 9 H EAKET
Mo OLA, ¥EIX SALATHS.

3. FEr®mEAE 28 HREITW, 9 A LA LIk

IR DR o ER I 5 .

HEE OAMEZEETDITHLD
T2 & o o AE & BRIk B o B Ak
L BT ET.

T
(TR < R



EY IR VR AR B SE AR T SR

o

¥$53%5 (4. 3)

51 A STk

1) F FEIBE(2007) : AL — FE—%22< D Z
729, p.15-28. ECH. EAL.

2) {FERRKK - H EE - moA Wl P&
e 28 (1991) « A A — b =gk 2 4F
FEEFFME RS E. ((h) BARE Hs.
3) EIR IR BUKEER (2010) ¢ B IR R LR E
BELRR L. ER IR

4) Nakamura, K., K. Fukumoto and R. Akashi
(2010) :

phological and cultural characteristics

Genetic variability of mor-
in Sweetpea (Lathyrus odoratus L.). J.
Japan. Soc. Hort. Sci. 79: 179- 191.

5) R - morFE— - BEIEMR - HAe R
(2012) : BRI DA A — b E—AEFEHIZB T

HLAEFEE, EEB LA NIBEICHT 5 EH
THA. BESEAF. 11 : 439- 447.

6) AT E - AR E c NHEHEE - EmoLF
— < BREIEHE - A R (2015) (R X N B
HDOAAL — R E—U D EBFEDORMEZ D
BN ROIEERFR B X OEBEITIC K D
FEAG. BRSEAF. 140 211- 220.

)RR - BEPEAE - SRHENE - RS -
BREIERE - HFHSERK - Bk T - SfFEAE -
I\ & A (20165) : A — P E—H M ¥
W OFERK. Bk, 49. 1- 8.

8) HAT - HEFZIE - LEHANE - RAJLY] -
BREIEME - MHZFR - BEK H - @fEsE -
N HEA (2015) : A A — M E—Frdbfll A%
I OFERK. B AR 49. 9-16.

_23_



PAS  ERXOTBECTHY, FIMEENPEIMETEDAAL— FE—HE AP r—X" OFHK

A New Sweet Pea Cultivar, ‘Musica Rose’,

With the Tendril-less Trait as Labor—saving Characteristic

Kaoru NAKAMURA, Norio HATTANDA and Koichi FUKUMOTO

Summary

Tendrils must be continuously removed until the end of growing period in Japanese
sweet pea growing method. This operation markedly increases the amount of labor hours.
So, tendril-less trait of “‘Musica Rose’ is an expected trait as labor—saving

characteristic.

A new sweet pea cultivar ‘Musica Rose’ with the tendril-less trait, which is a labor-
saving characteristic, was derived from a cross between ‘Super Snoopea Pink’ (with the
tendril-less trait) and ‘Rosé’  (with the tendril trait) in a greenhouse at the
Floriculture Division, Miyazaki Agricultural Research Institute, Japan in spring 2003.

The F, was selfed in spring 2004 to produce F; seeds. In the F; population, plants were
segregated tendril and tendril-less traits. Tendril-less trait F; plants were selected
and selfed in spring 2005 to produce F3; seeds. Pedigree selection was made from F; to
Fs. A fixed line raised in 2008 and named ‘Musica Rose’ with tendril-less as labor-

saving characteristic.

The characteristics of ‘Musica Rose’ are as follows.

1. Tendril-less.

2. Plant type is relatively tall. Pigmentation of petiole base is present.

3. Flower form is wave. Flower diameter is large. Flower color at the center of standard
is strong purplish pink (JHS color chart No. 9204). Flower color at the center of
wing is purplish pink (JHS color chart No. 9211). Flower color at the center of keel
is yellowish white (JHS color chart No. 2501). The number of florets per inflorescence
is 4.9.

4. Flowering habit is spring—flowering. When unrefrigerated seeds are sowed in early
September, the time of first bud appearance is early March.

5. Suitable cold storage period for seed is 28 days.

Keywords [Sweet pea, cultivar, tendril-less, labor saving, spring—-flowering]

The Miyazaki Agricultural Research Institute, 5805 Shimonaka, Sadowara, Miyazaki, 880-0212, Japan.
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New Sweet Pea Cultivar ‘Musica Crimson’

Naoshi NAKAOKA, Kaoru NAKAMURA, Sadao GUNJI, Koichi FUKUMOTO
Summary

A new sweet pea cultivar, ‘Musica Crimson’ ,was derived from a cross between

‘Super Snoopy Red’ and ‘Rose’ in a greenhouse at the Floriculture Division, Miyazaki
Agricultural Research Institute, Japan, in spring 2002. In the spring of 2003, the F. was
selfed to produce the F: seeds.Selected the F. was tendril-less and flower color is light
purple pink.Selected the F: was selfed to produce the F: seeds. Pedigree selection was perf
ormed made from F; to Fr In 2010,a fixed line was grown and was named ‘Musica Crimson’ .

The characteristics of ‘Musica Crimson’ are as follows:

1. The plant type is a relatively tall. The number of compound leaf is more than three
and tendril-less.

2. The flower form is waved, and the flower diameter is relatively medium. Flower color at
the center of the standard is dark red(JHS color chart No.0409).Flower color at the
center of the wing is dark red (JHS color chart No.0409).Flower color at the center of
the keel is purplish red (JHS color chart No.9708). The number of florets per inflores-
cence is 4.b.

3. The flowering habit is spring—flowering. When seeds are sown in early September, the
first buds appear in middle March.

4. A suitable period for the cold storage of seeds for forcing culture is 28 days.

Keywords [Sweetpea, cultivar, tendril-less, labor saving, spring flowering]

The Miyazaki Agricultural Reserch Institute, 5805 Shimonaka, Sadowara, Miyazaki, 880—0212, Japan.
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New Sweet Pea Cultivar ‘Musica Lavender’

Naoshi NAKAOKA, Kaoru NAKAMURA, Sadao GUNJI, Koichi FUKUMOTO
Summary

A new sweet pea cultivar, ‘Musica Lavender’ ,was derived from a cross between ‘Roze’
and ‘Ceremony Lavender’ in a greenhouse at the Floriculture Division, Miyazaki
Agricultural Research Institute, Japan, in spring 2002. In the spring of 2003, the F. was
selfed to produce the F: seeds.Selected the F: was tendril-less and flower color is brightp
urple. Selected the F: was selfed to produce the F: seeds.Pedigree selection was performed m

ade from F: to Fr In 2010,a fixed line was grown and named ‘Musica Lavender’

The characteristics of Musica Lavender’ are as follows:

1. The plant type is a relatively tall.The number of compound leaves is more than three
and tendril-less.

2. The flower form is waved, and the flower diameter is relatively medium. Flower color at
the center of the standard is bright purple (JHS color chart No.8604).Flower color at
the center of the wing is little bluish purple (JHS color chart No.8303).Flower color

at the center of the keel is purplish white(JHS color chart No.8301). The number of
florets per inflorescence is 4.5

3. The flowering habit is spring flowering. When seeds are sown in early September, the
first buds appear in early March.

4. A suitable period for the cold storage of seeds for forcing culture is 28 days.

Keywords[Sweetpea, cultivar, tendril-less, labor saving, spring flowering]

The Miyazaki Agricultural Reserch Institute, 5805 Shimonaka, Sadowara, Miyazaki, 880—0212, Japan.
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TeAY LVEN THEORAER LNEH D
Hm2ndH 5 (F£20).

4. Mo st
I H1 oD L H /K R BB P IS0 5 5

5. RELDIE
W BIFIZTRVDS, FEEBIERITI IR 5 .

6. mADHEX

KL THIMHEA =D =050, BERBHE
MR & LT ERMMHE L XBIMED S 54 mi 5
Bl LH Y, BICHMSCHEREIZILE
STV RBAICHET S.

I #HE
“EIR52757 1%, ‘HMEE 1665 (BTALZE
726) &7 Wik 19557 AR L7-MEEn

LERSNT-BREOHETH .

‘ave U’ XD ZRT, W BIEESGK
P s - “Pis9” RO LHEESIN VL LI
(ZHR. R IRV DS, FEREL S Vo T
R 72 26 I IERE VT D . BERTEEE TN S & <, BE
BHEEIN T A E L TEATE 5.

b2 i1 oD B KR ARG M AT (23 5

IV Bt

“BIG52E OFRICEL, ZWHAOni=iEwn
- BB R S AT ICIRS B A ET D,

51 A3

1) ‘B REERAERES (2020) 5 240
PE BT e VN T K 2B PE it 1 5 &

2) WWARZER S (2020) : HFrLWImTHX (F
B525) & W72 EheptaliriE s (55 29).
B IR A LB v H — IR

3) BEMIE X —E (1995) : A X B~
A 1%

4) FEWOKFERREIFEER (2018) : BEIRKE
TR DI SR A R e TG A
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BIS WH BIRICTRVIN T KROKFER il EIR625-° D FHRR

£ 1 EpE e B HHEEE (B Rkh)

RS (kg/a- k40 &) X
IR R ki PEEERS LIRS Xl mAE AEEREC
(A/B) (A/H) N p K N P K (m*)  BA/ER)
2013 2/22 3/22 0.75 0.8 1.1 1 5.9 3015 cm
2014 2/21 3/25 0.75 0.8 1.1 3 5.9 30X15 cm
2015 2/20 3/25 0.75 0.8 1.1 3 5.9 3015 cm
2016 2/23 3/25 0.75 0.8 1.1 0.95 1.12 1.42 3 5.9 30X15 cm
2017 2/24 3/23 0.75 0.8 1.1 0.95 1.12 1.42 3 5.9 30X15 cm
2018 2/23 3/25 0.75 0.8 1.1 0.95 1.12 1.42 3 5.9 30X15 cm
2019 2/22 3/22 0.75 0.8 1.1 3 5.9 30X15 cm

2 “EIG52E OFEBIEGHA G (FhR) v

Y e FEhEF 1% s [ W gt ik YA b
mol BEE ENE RE MK Rk %/ RH S 0 ks A S ol
B IE52-5 eI 5 3 ST Hh W W i 5 H A W oEE O
avH Y R e O ek W 55l H #A o HA M
DL Bk ST Hh HH HH i 55l H e % W O
1) 2013~20194F 0 4= PE J1 b 12 Bk C 0D H 48 7 2 it

* 3 EIGS2E LHENGTEOLEEBRAERE (B - EAREE)
ShFE4 IR MR pkEdl BEY BEY B ARy
(H/8 (H/RH) (cm) cm) (A/m*)  FEAE

B IR 5275 2013 6/22 7/29 60. 8 18.7 464 0.0
2014 6/24 7/30 58.5 17.1 481 0.0
2015 6/22 8/ 2 63. 5 17. 4 468 0.0
2016 6/21 7/28 61.2 18.9 431 0.0
2017 6/23 7/29 59.1 16. 8 514 0.0
2018 6/17 7/22 57.2 17.7 434 0.0
2019 6/21 8/ 4 58.7 17.2 456 0.0

a el 2013 6/19 7/25 77.

FH) O 8/19  7/25 76,4 16.7 498 0.5
Ho%xR 2013 6/25 8/ 4 61.8  17.1 532 0.0
2014  6/29 8/ 5 586 16,0 495 0.0
2015 6/25 8/ 5  59.9  17.0 492 0.3
2016  6/24 8/ 1 643 17.5 443 0.0
2017 6/30 8/ 6  65.1 16.4 591 0.2
2018 6/22  7/30  57.8  17.2 463 0.0
2019  6/26 8/ 9  59.2 17.2 530 1.2
¥ /25 8/ 4 61.0  16.8 506 0.2

D BE, R, B3 1IX106HE
2) EMREREE © 0(ME) ~ 5($L) > 6B YA
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£ 4 “HIR525’

]

RAAAARRRRgRRRRERERT

X 3

[ETIRF527 ) DRREEA
(/£ : BIR52%, W BED%ER, . avehl)
20194 8H 7H
iy Bk

R A

270

N /N HE,
L=

Em SR O A TR A G (B - 2L

EBRY

fnfE 44 FIR MR R RRY RRY R s
(H/B (H/B)  (cm) cm) (A/m’) FLEE
E %525 2016 6/22 7/31 67.0 18.7 497 0.0
2017 6/23 7/29 59.6 17.1 513 0.5
L2018 619 /24 586 11.9 481 0.0
1) 6/21 7/28 61.7 17.9 497 0.2
ave B 2016 6/21 7/27 85.6 17.7 515 2.5
2017 6/23 /27 77.0 16. 2 575 2.5
2018 6/19 7/22 76. 2 16. 6 522 1.3
W e s Tree Ties sy mal
B DR 2016 6/26 8/ 3 68. 4 18.1 522 0.0
2017 6/30 8/ 1 63. 8 16.9 564 0.0
2018 6/23 7/31 59.3 16.9 515 0.0
W e s/ Tess ins s o

D R, R, BT 1IXK108HA
0 (%) ~ 5(3&) > 6B PERHAfl

2) HEURIREE -
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BIS WH BIRICTRVIN T KROKFER il EIR625-° D FHRR

# 5 HIK52E OREERE
SR 2 R R R
HHREE Ml A AEMR CFRME AEVE AR R AENE AR
(cm) W2 %) (cm) WA %O0) R/ WaE W)

BEIR 525 —1 6/18 58.0 1.9 3.2 17.2 1.2 6.7 18.0 3.8 21.0
525 —2 6/18 58.2 2.1 3.7 17.5 1.1 6.3 18.3 3.3  18.2
%525 —3 6/18 58.2 1.6 2.7 17.3 0.8 4.7 18.1 3.2 17.4
BIR 525 —4 6/18 58.0 1.5 2.5 17.3 0.9 5.2 17.5 3.6 20.4
%525 —5 6/18 57.6 1.8 3.2 17.1 0.8 4.5 18.0 3.2 17.5
avke Bl 6/17 80.0 3.8 4.8 16.9 1.0 5.9 23.9 4.5 19.0
HD%EH 6/23 62.2 1.6 2.6 17.1 0.7 4.4 26.5 5.1 19.4
1) 20184FFAAE.  &AALfE - RABOMKFAA. “Eik525 1% 5B A AL

£ 6 525 LSO R X OV E AR (B A - IR AR

gk AEY OBXRY OIE XK K EY
fnfE 44 KE WY FRE L K O OE T ORX O M BAE
(kg/a) (kg/a) (%) (g A A BH BH B XK R H %k
=R 525 2013 146 60.9 114 21.4 00 00 05 1.5 24 00 50 4.0 2.5
2014 140 62.9 110 22.2 00 00 25 08 00 00 50 4.3 4.0
2015 138 60. 3 118 22.1 o0 00 04 15 o1 00 50 4.0 4.5
2016 141 60. 9 108 22.4 o5 00 1.3 o5 o0 1.3 50 4.7 5.0
2017 160 65. 1 103 22.4 o6 02 04 23 05 1.6 50 3.3 2.3
2018 127 53.4 109 23.0 o1 02 04 01 02 06 50 2.3 1.0
2019 143 62. 3 115 22.8 07 1.1 1.3 04 o5 07 50 4.5 3.0
EF 142 608 111 22.3 03 02 1o Lo 05 06 50 3.9 3.2
ave U 2013 137 53.5 100 20.9 0.3 03 03 00 07 00 50 3.5 2.3
2014 136 57.0 100 21.3 o1 o1 19 o0 o2 00 50 3.3 3.7
2015 127 51.0 100 21.0 o1 1.1 08 00 00 00 50 3.6 3.8
2016 136 56.5 100 21.4 o5 03 23 03 00 1.3 50 6.3 7.0
2017 157 63. 1 100 20.3 23 07 1.2 o5 03 09 50 4.5 4.5
2018 124 49.0 100 21.9 04 02 06 00 03 1.2 50 3.0 1.3
2019 126 543 100 221 2» 20 1s o0 o1 04 50 43 45
Sy 135 54.9 100 21.3 o8 07 13 01 02 05 50 4.1 3.9
RO /23 2013 144 64. 8 121 21.4 09 o7 1.5 01 33 o0 50 4.3 2.3
2014 151 66. 7 117 21.7 o0 02 1.4 o1 1o 00 50 3.4 4.5
2015 142 61.3 120 21.3 03 1.0 1.4 09 09 05 47 5.7 7.3
2016 149 62. 2 110 21.2 o7 00 1.5 00 00 15 50 b.7 6.3
2017 169 74.0 117 21.9 14 08 221 21 07 09 50 b.0 3.3
2018 134 59.6 122 23.3 o5 04 05 03 06 05 50 3.0 2.0
2019 142 61.7 114 22.3 09 07 32 02 03 06 50 4.3 3.0
SEF) 147 643 117 219 07 05 1.7 06 1o o6 50 4.5 4.1

1) £, BXKEIT 1IX60HKHEE
2) INELIE ‘asbeh )’ OTKNEL 1008 LTEH

3) LA, A, 1A, A, FA, AoKE o () ~ 9 (), T 3 O ~ 7 (R), @WEIE 1 (BR) ~ 9

(%), MESERL 1% L (1) ~ 3% T (9), B 10)
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IR IR A BRI I SRR 5 3F (h4.3)
F T HEIRS2ET LSO RS L O E R A RET (B - ZIREET)
FEx 2R B O NE £ X ZKAEY
fn 44 KE Y TRIE L M OF O£ W R Ok W BRE
(kg/a) (kg/a) (%) (g A A BH BH B XK R H %
=R 525 2016 159 67.3 107 21.2 0.2 06 05 05 00 05 50 3.0 3.3
2017 167 70.4 109 22.2 o6 01 06 25 o5 08 50 4.0 2.0
(2008 135 58.7 105 22.9 o2 o0 07 o1 03 05 50 2.3 1.3
Sy 154  65.5 107 22.1 03 02 06 1.0 03 06 50 3.1 2.2
ae U 2016 161 62.9 100 20.8 0.7 03 33 02 00 10 50 87 9.0
2017 162 64. 7 100 20.7 15 o6 1.8 11 03 08 50 4.5 4.0
2018 142 96,0 100 217 os o3 1t oz 05 08 50 33 LT
Sy 155 61.2 100 21.1 1o 04 21 05 03 09 50 b.5 4.9
B DR 2016 162  66.5 106 21.2 o5 03 o8 00 00 1.5 50 4.0 5.0
2017 174 76. 6 118 21.7 18 1.1 22 1o o6 07 50 4.7 4.0
2018 143 648 116 23.2 o5 o6 06 03 05 05 50 3T 2.7
Sy 160 69. 3 113 22.0 1o 07 12 04 04 09 50 4.1 3.9
1) &, BXKEIL 1XK608HA
2) INEIX ‘aveh )’ OLKNEEZ 1008 L THME
o

3) .olE, A, A, XA, FA, KT 0 () ~ 9 (), iR 3 () ~ 7 (R),
(45), MAEEHRIT 1% L (1) ~ 3% T (9), #kEsk10)

Hix o (BR) ~ 9

[2]8)

#* 8  HIF52ET OV HLIFEMEKEIE RS TR OHEEY
(20174 K OR20194F, AULIAER TR - & —)
i L4 ) L—2 (HE4) HeE
S Bisr14 007.0 033. 1 035. 1 BT
L o (f886-137) | (TH68-126) | (TH68-140)

________________ e i Al S R R
=R 525 S S S Pia, Pii
oro2e S S R Pik-s
R S R S Pia
e 55 R S S Pii
BH 515 R S S Pik
VT R R R Pik—m
T =% R R R Piz
YoaEF R R R Pita
PiNO. 4 R R R Pita-2
LT 1E R R R Piz—t
BL 1 R R R Pib
K 599 Pit

1) EHPEREIC L DO REE. S BIRMELUG, R ERPUERIS
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BAPS - Wb BFIC AN TR KFE BT dnfE “ E 525" 0 F kL

=y
N.C P.C 5')-.5 M NC PC gr=
Mz lﬂt}bp!adder marker M:100bp ladder marker
N.C:negative control (3> EH 1Y) N.C:negative control (23 £ A4 Y)
P.C:positive control L%*mnet a7 P.C:positive control (#4135 )

X 4  “EIR5257 OWH BIFEGIERSIEERR T “Pi39 O~ — 1 —RE
2B DIKEN G E (20184, B A (VE¥ TFE))

£ 9 EIRS2ET OV HEGEEUE (FEUh) Y
i FE4 HerE FEREEY - )
a5 20134F 20144 2015%4F 20164 20174F 20184F 20194 CHIE

=525 Pia,Pii 2.00 2.30 3.50 1.5© 2.00 2.30 0.50 ©
avehY + 6.5X X 8.9X X 8.8X X 6.8X 7.8X 8.3XX 4.8A X
H DR Pii_ 550 8.1 X 1.7 X 654 500  9.0XX 430 A
W) bEmoh @ - f, Pia 4.1A 4.30 6.60 3.10 4.50 2.30 3.30
L) BARE () +,Pia 5.1X 7.5X 7.7A 450 6.2A 2.70 3.70
)= A BV 3) +,Pia  6.5X X 9.3X X 9.3X X 7.6X X 8.3XX 4.4X X 5.9A
) EA L Z v (o) Pii, Piati 4.6/ 7.0/ 7.5/ 5.60 4.90 3.10 4.9/
) S < W I (e0mm) P11, Piati 4.9/ 6.8A 6.60 5.60 5.10 2.50 4.60
AN EIET ) Pii, Piati 6.1 X X 8.5X X 8.1X 7.2X 5.6/ 3.5/ 6.0A
) I x 7% e Pii, Pia+i 6.8X X 9.2X X 8.2X T7.7XX 6.5/A 4.3X X 6.9X X
)b e B (5 Pii, Pia+i 7.2X X 9.2X X 9.1X X 7.7X X 7.3X  4.2X  6.8X X
) & Sh (o083 Pil, Pia+ti 6.1 X X 8.5X X 8.5X 6.90 7.7X 3.9X 6.6 X

1) SHMEE, ‘A "Uk’ (Pii) ZRHWIRE T 25 HRFEIH.
2) FIRFEE ¢ 0 (ERIHR) ~10 (&KL IE)
3) HE: O O A X000 X X5, HETHEGEORFRES S Z|C

#£10  “HIR525 OZENG B ESGEGIUE (DU R EM e 2 —)

FEIRFEAEY - HE”
fin FHAS 20164 20184F
HIRb2 AGt/a)BE . 0.8 xr _ l4r
HEHDY "A(+/a) BE, 2.1 r 1.5 r
H A "A(+/a) B, 55 3.3 m 2.6 m
A HY CA(+/a)BE, 3.8 ms 3.6 s

1) ZEIRFEEE . 0 (ESEHH) ~ 9 (&IEALID)
2) HE : rrfsR r9® mH s55 L OLLFIXEMEERGIME (R). 20184 |3MR L L
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Bl N N
= P/Erflil

%3

b

R ZE ey #9535 (174.3)

mﬁ

K11 HIES2E OEWG HEIGIHUE GEHREERERY, 20184) 7

i R4 BT FEIF R Rl
Blgs25 a, i 000 ).
AR i 0.0 95
FREXUE i 0.0 5
e 55 i 0.0 H
A F U i 1.5 53
ha=v% a 0.0 GiH
bE7-ZFbH a 0.0 h

1) JEBeEEaRER, 67 L RRERE, BRIR
2) FEHRREL ¢ 0 (TEFEHT) ~10 (L2ERLIE)
3) A : =) R HIEARRE (Wb BRETMMERE T 2RO L Ebh )

#F12 EIE52E OFWG BB (B

20164 20174F 20184F wa?

A 2 R R CEEY R R CEEY R R e e
R R R

o EWs2s o FF 914 3.0  © 915 L5 © 9/13 23 © O
= ehy @) BB 9/10 7.5 9/ 6 6.5 9/5 8.3
W) A F TR (59) HE  9/6 8.0 9/11 6.5 9/ 6 8.8
H) AR LE (30) HE  9/12 6.5 9/17 5.5 9/ 7 8.8
e/ EDY (R0R05) e 9/11 0 9.0 9/10 7.5 9/8 7.0
= AeHh U (F) e 9/17 4.5 9/18 6.3 9/17 1.5
b HARKE () F¥r 9/6 5.5 9/ 7 5.5 8/31 8.0
)7 TVay (RR00R) R 9/ 8 4.0 9/8 5.5 9/14 6.0
) IFI =% eeim B 9/16 3.5 9/17 6.5 9/5 5.5

1) FEHRREE ¢ 0 (EFH) ~10 (RS E WD B IR
2) HE : O ORI A X055 X X85, HEIT LB FEORHIRE 2 2 EITIRIE

F£13  HIRS25 O \{EREEGUE (B

JEEEE (em)®  « HEY waY

i i 44 A 20144 20154 20164 20184F  CHIE

o Egh2s o RR 3.9 O_____ 2240 3.1 A 2.5 A AN
W) HEHAD Y (3R) 2.7 1.7 1.3 2.1
) T R T (RR0) 3.6 2.3 2.2 2.5
) HARHKE (4) FLih 4.0 2.6 2.8 2.4
) HARE () 4.8 3.0 2.9 3.5
)7 P ar (RoX5) H L 6.2 4.6 3.4 5.7
b)) A R (59) 6.9 4.9 3.4 5.6

1) TH LA, WMEIRT%IC I #4575 HE
2) R (em) @ 2RE O THIE
3) HIE : O O Af X005 X X5
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BAPO  Wb BRI AN TR KFE BT onfl “E IR 525" 0 B kL

Fl4  “HIRE2ST ORMIERIRPUER R A HE
(RAARIEBR M SE 2 > & —)

i FRA B E?
(ST71)
B I7 525 1 S

oo (k) 2
ave B (FREHE) 1
Hodt (Huek) 2
HAR (FTE) 1
1) ST7TLEMEIER P S R+ Stvb- I FERICH D~ —h —
2) HE R: B, S REME, H:~Ta

#15  “HEIE52%5 ORI IR E S
(V5 B AR o & —)

in 4 IR KA b )
K (%)
RS2 32.6 76.8 WMk
) PR AR L5 0.0 0.0 Kyt
) StNo. 1 0.0 0.0 B o
b)) ARS8 0.0 0.0 Kyt
) R 42. 4 100. 0 IR TE
) H A 31. 4 74. 1 FRIR M

1) fREFHRPEREIZIIME
2) FIETEF = (100 X A +80 X B+ 60 X Bt +40 X Cr +20 X C+5 X D) / {H&wEL
3) B HIPUEHIEIIAL R 0~29 % & HRPiME, 30~59 % & HEEEPIME, 60 %Ll EARFEMELE Lz

#16  “HI52E OB L OZ KDY

R gl zoK
i P 44 ES MW TRE ES E R/ BEXIE
(mm)  (mm) (g) (mm)  (mm)
B IE525 2017 7.6 3.3 25.7 5.4 2.8 1.91 15.0
2018 7.5 3.2 26. 8 5.4 2.8 1.91 15.3
2019 7.6 3.1 27.3 5.4 2.7 1.98 14.6
¥ 7.6 3.2 26.6 5.4 2.8 1.93 1.50
e B Y 2017 7.0 3.4 24.1 5.0 2.8 1.75 14.2
2018 6.7 3.4 25.4 4.8 2.8 1.70 13.7
2019 7.0 3.3 26.5 5.0 2.9 1.7 14.2
P 6.9 3.4 253 4.9 2.8 1.73 14.0
BE D% 2017 7.1 3.3 24.9 5.0 2.9 1.76 14.5
2018 6.9 3.4 23.5 5.0 2.9 1.70 14.7
2019 6.8 3.3 244 48 29 169 138
RS 6.9 3.3 24.3 4.9 2.9 1.72 14.3

1) 1. 8mmDfifi & 18 L T L K20k & JH4 ( 3XEH)
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aNWeY o
‘-I.-s\ SPI8 S

X5  “EIE5257 O K& ONZE A
(£ : BR525, W BED%R, fF:avehl)
EAEHH 20194 8H TH
s s P B IR R A S R

K17 “EIRG25 ORI (ki) "

FEIE SEFEEE (%) - HEY wnaer

R4 20134 20144 20154 20164F 20174  20184F  20194F &

RS2 42.0X X T72.1X X 32.1 X 29.6 X 74.5X X 10.50 18. 7 X X
a3 b HhY 14.3A  14.0A 2.20 21.5A  9.30 3.50 0.00 ©
B DR 65.2X X 21.7A 18.3/A 18.8A 71.9X X 17.5A 11. 2/ X

1) INHER, H T ARTHAZ SHRBIRKIERIFPWREZFE, & 1KH ( 3FFEY)
2) HE : O 0~ 5 % O 5~10 %, AF10~25 %, XORFH25~40 %, X X 545 %~

#18  “HIR52S OmiREAE (F ki)

wh fH 4 HIEMED - HEY wa?
20134F 20144F 20154F 20164 20174 20184 20194 HIE
EMB2E 20503100 1880 _14.00_ 39.50 48.10_21.50 O
)2 ) 59.7 81.0 82.8 68. 3 92.8 93.3 82.4
) I RTHE (08 1.7 74. 3 78.8 71.8 94.0 58.3 81.0
yave sy op 50. 2 59. 5 65. 3 67.3 69.5 84. 7 64. 2
) O EDIER () 47.0 73.8 58. 3 44. 8 75.0 77.3 61.8
) NFZTF B (em) 29.3 37.0 34.5 26.5 63. 3 71.3 50. 8
) EAE T (ox0mm) 26.9 44, 3 39. 3 46. 0 55.3 79.4 50.7
) Sk ED Ga) 17.5 6.3 11.5 9.3 22.3 42.9 9.2
) 7eoD7=Xk 0 @r) 19. 5 19.0 17.8 21.0 22.0 51.2 27.17

1) HEME - PR+ ERARE) (R —ERE) X 100
2) HE : O O A XRRegs X X85, BRSO RIRE 2B F ITIRE

_53_



BHO 0 b B

(SR T R OK AR BT d fl B IR 525 D F K

19  “EIg52E7 OEiRERmYE OuN iR E IS v ¥ —, 20164FE)
o HEER%20R [ & e N3] wae?
i T 44 ) EHRES O+ R+ D fi & ) E
(°C) H H Ny
o EW52% /20 29.2 . Lo 0.3 . 9.9 ] ro_.
) 7223 oh (r) 7/26 30.0 0.0 1.5 4.5
) 230 5 H (m) 7/21 29.3 1.3 0.0 5.3
) 12 (ms) 7/20 29. 2 5.0 2.0 7.5
1) 1IXIZ>&E GRRNHEEL, 1.80 mmD 5D WH TXAKZE)]. EBICT IK®HZY 50060 L KRN IE & i
2) HGE iR mrRRRRiE P msRHy 5y
720 HIRE2 5" D EREE (5 k)
FEPERE b2 GBI S P S AR S 75 SR/ S = b S =7 AR
Iz A A g’ aaE) kS HE A RS
(%) (%) %) O MR KL RE
2012 52 5 6.4 - 13.7 22.4 42.2 89.2 0.20 0.20 0.20
TR 2o e B ) (%) 6.9 - 13.8 22.5 44.0 89.7 0.00 0.00 0.00
2013 525 6.4 176 13.6 21.4 39.9 89.6 0.24 0.35 0.76™*
TR =2 b U (FETE) 6.6 18.2 13.2 20.6 42.0 90.1 0.00 0.00 0.00
2014 52 5 6.5 15.8 14.9 20.1 40.5 89.1 0.19 0.31 0.38
TR = sv b U (FE%E) 6.8 17.3  15.1 20.3 39.5 90.4 0.00 0.00 0.00
2015 525 7.9 18.7 12.5 20.3 39.7 88.7 0.23 0.46 0.62
TR AEAE = b b U (FETE) 8.1 20.2 124 19.3 39.6 90.0 0.00 0.00 0.00
2016 525 7.3 21.5 13.7 21.7 41.6 88.8 0.09 0.18 0.18
AR 2o v A ) (FLUE) 7.4 18.6  13.7 21.5 43.4 89.5 0.00 0.00 0.00
2016 52 5 6.9 19.1  13.8 21.5 41.7 88.9 0.27 0.09 0.27
K- 208 %A () 6.2 19.5 13.9 20.7 41.8 89.1 0.00 0.00 0.00
2017 52 5 6.8 13.6 1.2 22,0 41.5 - 0.18 -0.09 0.18
AHG - FEAE DK 6.0 13.4  11.3 22.2 41.6 - 0.09 0.55 0.55
aeR) (G 6.8 13.0 12,2 22,0 42.1 - 0.00 0.00 0.00
2017 52 5 6.0 12.4  11.3 22,7 41.1 - 0.00 0.00 0.00
Ak 2R HDOEH. 6.0 13.8  11.5 22,4 42.2 - 0.00 0.50% 0.33
ave ) (e 6.9 12.7  11.6 225 429 - 0.00 0.00 0.00
2018 52 5 6.7 13.7  14.8 19.5 38.8 89.3 0.18 0.82"* 0.18
ARG A DR 6.1 4.2 14.4  20.2 40.9 88.7 0.27 0.36 0.73**
ave ) () 6.7 13.6  14.2  19.8 40.0 89.6 0.00 0.00 0.00
2018 525 6.9 17.6  14.1 21.5 39.0 89.8 0.11 0.22 0.22
Ak 20 HOEI 6.5 15.8 140 21.6 40.3 89.6 -0.22 0.56 0.44
ave ) (EN) 7.1 15.3 140 21.7 40.6 89.9 0.00 0.00 0.00
1) 2012, 2013@@%%%%%%%&%%*}?5%872000 20 144 LA R U3 ) SR R LR A3 W BHAG-RDIC K 5 I E
2) TT R A— T T T A P X DREE ORIy 15 % BB AE)
3) FiIAMEL, KEY, RAFHEARWE &%‘rrb —ZFDOWETRT. NRT—(13~18%) D, *+KVelL, %
FAERFLE OZEN 5 WL 1 WKETHEE THD Z L ERT
#21  HW52E CEEE L ERER ORI (HREEMBEES X —)
tn FE 44 pH  BERT & ARTV FHEY = AL R
FRE 2055 (%) WA
525 5.0 0.7 14.2 2.0 JFEHMEMERSH D, HW, FIELW, §408d 5, a7 K
B D% 4.9 0.9 4.1 2.0  HUW FEWN
1) BReRAE : 480k (1: 5, 2:#, 3: R, 4:7), x7— TA

2) :l% VMNEIASRT— 34U EOE A
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A New Rice Cultivar for Shochu brewing material 'MiyazakiS2gou'
with high yielding and resistances to blast

Yoshiyuki YABUOSHI, Yoshifumi NAGAYOSHI, Takesi AKAGI, Mitsuhiro KAJISA,
Ayumi MORIYAMA, Satoshi MATSUURA, Hiroki MITSUEDA, Mitsuru KAWAGUCHI,
Junji OSHIKAWA, Ryoichi IBA,Tomohiko SUMI, Yasuo KITAZAKI, Hiroshi KAWAGOE,

Takahiro NAKAHARA, Satoshi KUROGI and Aoi NAKANISHI(SAITOH),

Summary

A new nonglutinous rice cultivar 'Miyazaki52gou' was developed at Miyazaki Agricultural research Institute
in 2015. It was selected from the progeny of a cross combination of 'Nankail66' and 'Touhokul95'.
'Nankail66' is a line with high yielding, and "Touhokul95' is a line that possesses the rice blast field resistance
gene “Pi39”.

The characteristics of 'Miyazaki52gou' are as follows:

1.The heading date is 2 days later than 'Koshihikari' also 2 days faster than 'Natsunoemi' .The day of maturity
is 4 days late than 'Koshihikari' also 6 days faster than 'Natsunoemi'.

2. Compared with 'Koshihikari' and 'Natsunoemi', the plant culm length is shorter and the panicle number is
smaller than those plant. The plant is unbalanced numbe type.

3. The brown rice yield is lower than 'Natsunoemi', but higher than 'Koshihikari' .

4. The resistance to lodging is strong same as 'Natunoemi'.

5. It is presumed that 'Miyazaki52gou' possesses the rice blast field resistance gene “Pi39”. The field resistance
to leaf blast and panicle blast is strong.

6. It belongs to the very fast maturation group, it can be grown in the plains of warm region.

Key words: Rice, Shochu Brewing Material, High blast-resistance, High yielding, Lodging resistance

The Miyazaki Agricultural Reserch Institute, 5805 Shimonaka, Sadowara, Miyazaki, 880—0212, Japan.
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B W BRIV CA KRR K525 O F K
PR 1 “EIR525T O REPE
HFEmRE BRI xtHEmMmIE2
i Bi525 BEE |[fHE |(3ieh) AIEE |EEE | EOXH BIEE [BRE
. 2013-2019% (— HFERELFELC HEE |HERELRLC EiRE
BHREEE 5. BEWIZEA) ™ -
1 [L&SEDTUI T |01 & 01 #& 01 #
DEBDTHET
2 |EBEOELLSOE |01 # 01 #% 01 #%
3 |E0RBEOIR 05 h 05 th 05 05 th 05
4 BTN TUBRBD(0T & 01 # 01 # 01
HE
5 |EQTUNTUERD
Xt
6 |ELLSDFTURIT=Y |01 & 01 #& 01 #&
EREOEE
7 |BLIOSDTURT=Y
EE DR
8 EEXREODELOHEE (01 E~1EH 01 |~15 01 |~15H
9 [EEOT7UNT=UERB|0T & 01 #& 01 # 01
NEE
10 |EOBDOTUN 7ZUE[01 & 01 #& 01 #&
BOHE
1 |EFOR 03 03 s 03 s
12 [EFOE 01 & 01 #&f 01 #&f
13 |ZE5nEE 05 30.7cm gffjﬂ 05 27.7cm 05 27.0cm[05
20204
14 |EH DR 05 1.1cm gffjﬁ 05 0.9cm 05 th 1.0cm[05
20205
15 [#HADIEHED RS 01 I 02 31 01 3L 01
16 |[REDIEDEDES 01 3L 03 331 01 3L 01
17 |ROmAE 01 3L 01 3L 01 3L 01
18 [ROUSETENHE
(FHRMATEICRS,)
19 |HiFEHA 02 AHYER 682180 02 MHEYER 6819802 03 B 6H25H(03
20 | 01 #& 01 & 01 4 01
21 [N BEOF—ILOT (01 & 01 #& 01 #&
VMNTZUBERBDRS
22 |DHDONEEHTOT|01 01 4 01 4
rT7=UERDES
23 |MEADHNEETHOTUS (01 £ 01 #& 01 & 01
LT ZUBEBOET
24 HEOE 01 8 01 B 01 8
25 |[FBoOKXE 05 & 3.7mm gffji 05 & 36mm |05 06 ®OPKX 42mm |05
26 |RORS(EMAEEER (03 & 59cm 07 £ 76cm 07 03 & 61cm 03
<)
27 |BROEHOTUI TZUE0T £ 01 #& 01 #& 01
BNEE
28 |BROEHOTUNT=UE
BDET
29 |RBROHHEOT7U R T=U01 & 01 #& 01 #&
EREOEE
30 |EoOF#HoRS 06 VP& 17.7cm 05 th 16.7c¢m|05 05 th 16.9cm|05
31 |FEH 05 th 46474 /m’ 05 = 4984 /m?|05 05 5064/m?/05
32 |EDHE 09 H 09 B 09 B 09
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IR RO E R BR EJE ey 535 (44.3)
HFEMRTE xTHE I T HR miE2
H ElE525 BEE |FE |3iehy BIEB |BEE |BEOXEH BIEE |S&KiE
33 |MHoEDE 01 #H 01 #H 01 #QH 01
3 [EOs 02 E1/4 mEn 02 E1/4 03 L4 b1
3B |RREORS 02 58 7.6mm gff;ﬂ 02 5@ 15.2mm [02 03 22.3mm [01
20204
36 [SMEEOELOHEE 05 05 05
37 [SFEEHROE 01 B 01 B 01 B
38 |RHOEDE 01 #H 01 #H 01 #QH
39 |RDEXEDEHE 03 Ehd 03 EhD 03 END 05 Eh
%)
40 |BO_RBZEOHE 09 H 09 H 09 H
41 |OZRBHIEDE 02 2% 02 2% 02 2%
42 |fEE 02 #htER: 02 &R 02 fHEER 02
43 |FEOHmEE 09 K<t 09 K< 09 K<HH
44 |FKEAEA 02 NMEYR 78298 02 NMGEYR 7H258(02 03 B 8H4H|03
45 |EDHN ENYDER (07 B 07 B 07 B
46 |FEDE 01 #H 01 #H 01 #A 01
47 |FEOER 01 #& 01 4 01 & 01
48 |BREIOAEOF—ILOT|01 & 01 4 01 &
VMNTZUERDBRE
49 |BEAONEIERBRTOT |01 # 01 & 01 &
FT7oUEBDES
50 |&EIDSFETEEDOTL |01 & 01 & 01 & 01
LTZUBERBDIES
51 |#EHEORSE 05 th 05 05 05
52 |EFEOE 01 #H 01 #H 01 #A 01
53 ([HOTFHE 05 26.6g gfﬁ;ﬂ 05 25.3g 05 03 4 243g 03
20194
54 HOES 05 7.5mm gfﬁ;ﬂ 05 6.9mm 05 6.9mm
20194
55 | DIE 05 th 3.2mm gfﬁ;’i 05 th 3.4mm 05 3.4mm
20194
56 [FEDT7/—ILRIGDEAE |01 £ mE2017- |01 4% 01 4 01
e 20194
57 |SBOI7z/—ILRISIZED
EBDER
58 [RKDTHE 05 223g 05 21.3g 05 & 21.7g
59 |LKKDES 05 5.4mm ;”fff 05 49mm |05 05 50mm |05
20194
60 |KAKDIF 05 2.8mm ;”fff 05 28mm |05 05 29mm |04
20194
61 |ZXKDR 02 AR 02 KA 02 KMA# 02
62 |ZXDE 02 %18 02 %18 02 %18 01
63 (FEEOE 03 #& 03 #& 03 & 03
64 [FELOF7IO—XEE |05 5 17.0 gfﬁ:’i 05 5% 16.2{05
2016,
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HFEmTE A iE xR g2
A Bl525 AEE |BE  |[avehy AEE |[BEE BO%A AEE |[BRE
65 [FFELOE 02 BE}HEH 02 BE}BEH 02 AE}HER
66 |FEKDOTILAH)EEIEE |05 R 35 gff;” 05 F1fE 36 05 HfE 38
20194
67 |ZARDEFY 01 #& 01 #& 01 01 £ 01
68 |{ERFIFME (ETRMIEIC
fR%.)
69 [EEEM A
70 |RERFMH 03 5 07 & 07 04 PPFH 04
71 |WHEMRE 07 06 *>Adi% 03 07 & 07
72 |RRAItE 07 & 07 & 07 07 % 07
73 |WEBREREHEERER Pia, Pii + Pii
74 |EWEEIZISERME 07 i 03 33 03 05 04
75 [BULLEBERE |07 & =103 55 03 04 o8 04
76 |BEMFERERERE |- - -
bill
77 |BREREBERE |05 @ el (I 03 5 03
20185
78 |LEEHFIENMRIES |01 BARKER 01 BAKIEE 01 BAKIEE 01
bill
79 WS O3angERE
aniE R
80 |rEAOYUHIEIMEHEE
BEiEFER
81 [BRAXDLBEDHRBECE
KRFEIZRD,)
82 |TILTUVEE
83 |ARZY LIRINHE
Mt 2 FREMEE MR R RICHEE S CEIR52E o SRR R R LY
H
PO Dmn | mg | weel | R | W | BHEKKE| VOB | A
KA - =H ~ . -
= =] i D S i o gil MET
swses | B | gy | REOW mEE | i | R
KD e e
% EoEE
CYNPENoA Mt
L OB RIS AT O T, BEAE S R 7
D THMIBFRICER DD
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IR IR B B SRR T RS 5 3% (4. 3)

KEDOX I UHnmfE il EHR 1B 5
RERETIEED T DIEER L & F R E OREt
J %A - W EER?  AILZE D - SEEAES 2 - R Y - SR Y

£ #

XM U CCEIRER X, BEESMELDLRETHY, BE LY LBOERETHINES
RKERZ(2LU )M ENRRIADLMFEE LTSN TS, &2 CRERA AEDILENE
WA HEE LT, ERLEMELEORMNEZITo 2. ERLOBEINL, R T H o DIBITE
WTHD10, TNEVHLDBRVWHERERTHD 5 KN 70 3 OORBXTHREH L7z, TORE, %
R 5 TIHNAERD 2L R ERIGAMELS, BERE 10 THBAMOH - OIEMES 2D, 2
LU EOKRERAEPELINER EO7=OIZITIERE 70358 Th-o 7.

AR CHOIETH TX 2 fMEEEIC OV TOMFIZ21To 7. FERL 6.8 OHFREDOHRIT-
TR X E R 9.5 OEITHEX CTHE 21TV, BEEH =0 O EITHMEX T 2.6 ke-
m>?ThHY, EITHEXD 1.9 kem® L0 @< oz, WHERD 2L RLLEEIE K OREN,
BliR%ETH o7,

INHOZ END, “BIRER FERE TEEOHMBEOAORHMETEENENMETT S
< 2L R EDOINHERF N B LUK EREENATRETHD. £72, MEROBRENE -,
TS N2 HIR U7 D e EE NI S D .

[F—U—F:xFohr, KE, fHE]

& T 2T, REREBENWEED O ORI ILME

il

XUl U CEIR A X, RENKX
<, WHER D 2L (IR 32 mbl ) Lk
DEEERILERREmNY SHETHD. BHHE
O, BIFERSRERRLG BT xR A
N v v’ ( Fortunella  crassifolia
Swingle) DERODIRFELENS BRI 7-H RO M
FEOTHY, 2011 FFIC MBS N-%, i
FERERER A 2T, 2013 D D = IR IR PN A& i
TZ DO RN, TND.

MR HEE: Sl oo o R3L, k
MR 7 Z > KM &, THICB W TEWEE
iz 7 CW\Wb., —JFT, TOHMREEILEL
<, Bl bR T1-Fi-Fz /7L b I
2L DL ECHEEE Brix) 18 Lt o THY,
W T gz s Lo b ORI
BOEWIZEEEF-TWNAS.

CEHIETEI IRENRKRETH D0, HIED
ThHE ‘AT UhT L THRN
FRET I ERORFEAENATRETHD L H
2O, EOREHITOMSINEENLTWND.

TERRZ BRI L LT, BEREB X OWRREREDE
WL R ENE I KIET BV THRA
L7=DT, wET5.

I HERAZX

1. AR 1 EREO®&EE

1) HESRE

PR IR IR B R T Rk S X oD B M A pE
EGORBAP AT A 2 5B AT 2 (Hf &
2.45m, lIA 6.0~ 6.3 m) T 2015~2016 4FIZ
FEhi L, £ 1.5 m, FE 3.0 m®D 25
Sz 2016 T 6 FE4ARB O CHIRFEA’
kS DY

FERMEIEEIL 10 a H7- Y N 30 kg, P20s5 24
kg, K20 15 kg T, BIEK THD 3 A LAIZE
D30 %, 8 H FAINZ25 %, 97 EAJIZ 15 %,
10 A FHIZ 30 %% Li-.
AIEDOINHEZ 2 AT L, 3 H L~
WICHIEEIT->7=. 4 A LA BEIE 13 CT
IR L, BFEOMEICHDOETIT CET

DB R R EEARER  2) 1B 3) Bl HIRIRSIERIERTE OB HiRRe S RSB AR S

(2022.2.1 =Z#1)
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B/ %0 KEOF A “HIRENR BT 2 RERENEED D OHER & HREE DG

FE L7, 5 A EAoFERFFEZBIZIE =L 2R
£ L, 6 H AL E= LAmE L CEIELM

B2 U7, BAJEEIIMETX, XK K&k V= KK
(G L, &I 20 °C, BIRITE EHOKkZ1T
WRNHHEDERINDET33 C, HEM®
R~PATEE TIIKIR 20 °C, BIR 25 CAHHE
ICEH L 7.

2MEE Y 1 FHAEBERMIX 6 A 20 HAT
%, 2F/ACEIEREINIL TH 10 HETE TH -7,
BRAET: 7 & AP NI IE 17~18 °C, BIE
25CTHEHL, 2FBMERMBEELDO THTA
WCIEHEE = AREEZITOVEMIREL Lz, 10
AL HRE = AEm ATV, 2 A OULHE
FCIFKIR 2 CLLE, BRI 28 CULTF % BHIEIC
BTz,

72%, 2015 AT 1 &HAEHL, 2016 1T 2 3F
EHRLDOERE ST,

2) AEAHE

BRI L, 2015 X BEERLL 5, 7R ILO10
D 3 XA, 2016 FFITTERL T L1002 X
T, REREEIL, 20154F1F 1 X 1B 3%
#, 2016 1L T 1 X 1M 4~ 5 iEE LT,

AL, 1B 0RER K ORI O
ATV, FRAMOERLEZRNEZ, XOHKE
IS CCTHRE L.

2015 1%, 9 A 7T HICERERLOREHD
TEEITV, MRIMOERLEZFHL, fis
To7o. 1RPY7-0 ORESIL, ERE 5 X T
0fH, BERE 7XT 48.7 ff, TR 10 XT
2100 TH -7 (F 1). TNFNDXDFEE
DOFERILITHERE 5 XN 5.3, R 7RXN0N
7.2, ERE10XN 10.0 THoT- (F 1).

2016 4F1X 9 A 15 HICHIE L R U< RIEH K
OREBHORFEZIT, MEMOER L Z RN
L, MiRZiTo7-. 1RY%7-0 ORMEHIL, E
Rt TIXT39.4 8, FEHRE 10X T 382.3T
bHolz (F 2). TNETNOXDOEEEOER X
BERM 7 XA 7.0, R 10 KA 10.0 TH o
7= (& 2).

BFWIREI RO BRFEZEROHERZ 2016 FEOHH
HEFT~INERETD 9 A~ 1 HAPaISHKH
10 AT HOWTRREFRJICFRAE L 7.

IVFEIX, 2016 4RI 2 H 16 BT, 2017 AE1T 2
A 9 BIZATW, IUE, IUHE SR E N OV Rk &
A LT,

Tz, BOBBERBIIOWTHAE LEAREY -
D K QMRS S A R LTz
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REMZICONTIE, INHEBERZIZEE 2L 8%
DML 10 Y, MR, 1382HE, F
Refh, BytoREER KON = U BRIEEE, Bk
B, T ERVICOWTHAELE. BEAK £
FEREHOREOE T —F v— b ?ZHNT
FHEIL 7=.

WEITREBmTH Y PLTT BB EE L
RBLTt, = =7V MTRIZHEY, B
4344 & (HORIBA:NH-2000) CHEEE (Brix), 7 =
VEEEBIE LT EAR0IE, (T BN ML),
PR=E 1~ 20T ERY), HEREDOFS
BEOCT END), ZH X0 ZFERBOT
N0, HERERENERICT END)D 5B
BT REEZITo 72 (BE1).

T EN YRR, T B0 R/ TR REK
X 100(%), ZAEEE, [(Wx 1)+ (Hx 3)
+(ZX 5+ FEEX 7)) /FAEMEEX 7)] X
100 TR L., FEPEEITRIERZ#E AT

A4 AL TCH#EWH LT Y% VR P BEE
(ATAGO:DIGITALREFRACTOMETER PR-1) Z A\ T
HIE L=,

GE 1V EAVRE
e M) Ty, T8

2. AR 2 MEEEDOEEH

1) HESE

ATV 2017 HEIZFEm L, 1T THEARO E
s EH 2R U7z, RERG AT, hEsk, FhE
BE, AR E, ESEEIIEER 1 LR E L.
kB, BET—HZLLTHEANT U DIE
TR ZRITFAE L2, AT D 0E 20
AR T, HEEEHITEBRX O “EIREAN &
L& L. 1EAEBMEELIL 6 H24H, 2
FACBIERE T TH 14 B Tho7-. BB D
BHLRER 1 EEUE L. AP, 1L &EMLD
DOER LIS,

2) AEEEHLEAFE

AR, PRRX EBITHREX DO 2 XA
2 REBREAT TIX 1R S IIEE LT
RXOBREIL, 20174 9 H 11 B 1T &D
EIEH R ORELORELAITV, FRATORER
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d

EHEE L. DREEXIE, BITOMEE (1
2 Bk 0 CEORREDOEENRE KR 2 FELIE
D/NFEORGR) D% EhE L, EITHEXIE, 8
ITORGRILAEL 2> TWBFERAE 10 em47-0
1 REERTHECTHEZITo 2. MROABKT
BT RS REGRAE 21TV, RO Z OER
EHEH L., DPREXOIERIT 6.8, 1HIT
FRMHXOERIL 9.5 THho72 (F 7).

R STIEOE T L DRERAL Y 72 0 I~
DI HSWNTIE, 20184 2 A 7 HIC&HRIH
7o i R A 10 ARIEAE 25 |23 O, A AR R &
BEAPFEL, 10 cm G720 OFEREEFEH L
7=,

ABFBIR S o BERKROHERIL, 2017 D
RER~INERTETDO 9 H~ 1 HFAaIcKH
10 oo BB 2 RFICTHE L.

INFEIZ DN TIE, 20184F 2 H 7 HITATWY,
U B K VRN HOWCIRE L7, F2, #
DREBEIZ OV THE LBARBE Y- OIEIC
DWTHH L.

RIEMEL, DNHEEZICREIEZSHTZIT, &
B2 LA 5 E\IEAIC 20 5'&@0\ N
FERORHEEE M OHIETEM L. 72720
FERRIEFH L 722 o 7.

I # B
1. ERE oS

1) ¥Rt

2015 RIS U DRI O, RFEMH, E
RUEERORHERORERREEE 1ITRLE.

HEHT 3239. 7T~4059. 3 KL DHIPH T - 7-. §i§
HAETOREHIT 602. T~ 614.3 HO#HPHTH
v, MR 5.3 ~ 6.7 Th-o7-. R
BERE 5XT 0, FEREZ TXT 48.7, EHRK
10 XC 210.0 775 7-.

2016 FlZH T D EAIZOFEMFEELR 2
W L7z, ERIIERE 7 X T 6580.8, TR
10 X T 5800.3 Th-o7=. HEATOREHIX
HERL 7 X T 975.4, #EFH 10 X T 962.3 T
by, ERIT 6.0~ 6.7 Th o7~ HEIIT
WERYG TXT 39.4, R 10X T 382.3 T
i,

2) EEHMPORERKDHER

2016 FITHB T2 EFHMF OREMEDONE
KIKMER 1R LE. 9 oA BRI
25.3 mm &Y 25.4 mm Cilj [ XEIZZERN 2o
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722, 1 AICIEERE 10 X285 32.6 mm ﬁx%%
F7XO 31.0 mm 2% L 1.6 mm FREA =T
XL lpotz.

3) WERUVREERK

2015 AFITH T DU E & BERLR] 1 B aE e
IZDOWTH 3ITRLT.

I MBI ZE R L 5 R OEER L 7 X2 10.9
kg 2 TN 10.8 kg & [A1% T, BER L 10 XX 8. 2kg
EHBIKLS eo Tz,

IVHE R BT E R S R OVERE 7 KR
547. 7 fE J OV 508. 3 il & [AIZEC, Ziulx LEE
R 10 X T 370. 7T & HEICD 2o 7.

MEARIZEERE 10 X238 3.5 m, R 7K
2% 2.9 m, FERIE 5K 2.5 mThoi-.

RIARFE Y 72 0 I E R OB H 72 0 DU R 5
X, ERE 5 KICBWT 4.4 kg m? KON
229.9M8 - mP TR b® <, FERE TXIX 3.7
kgem™ KON 175.3 - m™, BEHRL 10 XT 2.3
kg * m P KON 105.9M8 - m® &7, FERL 10
Knftho 2 XX FEICD R T,

2 L OFEHAN 1B & (FE&A] 1 I & =)
%, TR 7TXICEWT 8.8 kg ( 81.8 %)
Ehwbm<, BERE 10 XA 6.7 kg ( 77.9 %),
TR SXN 6.4 kg (61.9 %) E7po7=.

2016 FITH 1T DL E & BB 1 R & b 3R
IZDWTER 41T LT,

1 B ST ZE R 7 XA 17.6 kg C, ERE
I0XD 12.4 kg LV b AREICEN-TZ.

UV FE SR T, TR 7 XA 906. 0 8T, BER
10 XKD 562.3 &0 b HEICEN-T-.

BIARFEITIERLL T XK EERIEL 10X T 6.8 m
KON T7.5 mEFEEITRN-T-.

RIARFE Y 72 0 & OB & 7 0 IUHE R4k
Wk, R 7TXT 2.6 kg m K& 133.2 kg/
e, HERE 10 XD 1.7 kg mP KON 75.0
- m? X FERICELS eolz.

2 LRLL EOREM 1 I & K OB RE] 1
IR, ZERLE 7T KIZBWT 5.9 kg &
W 33.6 %, R 10 KIZBWT 5.5 kg KL
44.2 % ThH-o7-.

4) BEH
2015 HE(ZBIT D2 RELEIZHOWVWTE 5 IR
L7=. BN 1 BREE, ERE 5 KB\ T

20.4 mm N 24.7 g Lo 2R LV B HEEIC
INE otz BEEOT T —F v — MElX 7.2
~ 7.4, BrBEE Brix) KOV7 = fE (wt%) 1%



B/ %0 RKEOX Vil

CHIREA (SR D RERENEEDT O DRERIL &R FEE OBES

16.1~ 17.4 K% 0.53~ 0.76, R ppEE
(Brix) 1% 20.2~ 20.9, T LNV IRAERIAT
DOXA 100 % T, T E23VEX 51.4~ 59.0
THHEXBTCEITALNE ST,

2016 FFIZBITHREMLEIZONTE 6 TR
L7-. BEFRIX 33.9~ 34.0 mm, 1 HFHE[T 25.3

~ 25.2 g, BEOAONT—F ¥ — MEIZWT
NOX Y 8.9, RyFHEE Brix) KN 7 = Vg
(wt%) 1% 17.6~ 18.5 & T% 0.59~ 0.64, FJz
FEEE Brix) 1% 19.0~ 20.4, < 230 FgA4 2%
WY 100 %, T EMADET 67.1~ T71.4
Thy, MERETEITALNRNST.

F1 TEBRER OFRBRXITR T D MRFTERORER, RIFE, BRI L O R (201548)

AR X A %%g%l%m %%%ﬁj%i%tb ik
(#0) f#) (- @) f#) B~ ()
e L5 3239.7 614.3 5.3 614.3 5.3 0.0
HER LT 4059.3  610.0 6.7 561.3 7.2 48.7
HERL10 3926.0  602.7 6.5 392.7 10.0  210.0

#2  TEET ORISR T D MR ORER, REL, FERE LU R (20164)

s e 1 1% —_—
EM BEH ERL REHK R
(¥r) H) O - f#) G- ®#H ()
LT 6580. 8 975. 4 6.7 936 7.0 39.4
K10 5800. 3 962. 3 6.0 580. 0 10.0 382. 3
Ml ——————— -
32.0
30.0
E
2
24
28.0
26.0
24.0
9H 10H 11H 12H 15
FHEH
1 “EIFFER ICBITAEREOFEWVDEEIRRKOHERIC RIE T2 (2016 4F)

LB ORHEAICBODTLREICEY 5 %RETHIAEEHY . NSITAEERL

LEtH7=0 10 BIZHOWTHA
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#3 CEIEA RBRIKOER OB - L (20154)
I=h N s B‘wﬁﬁff_@ B‘Wﬁﬁfi 4 =7 v =N %2 (0

e OO s praen UERRTY MR mesi s o PERBIENURICE 00

(kg) (f#) () (kg-m?)  (H-m® MIF L 2LBAE MBAF L 2Lk

BERLLIES 10.9a” 547.7 a 2.5 a 4.4 a 229.9a 0.4a 3.7a 6.7b 3.8 34.3 6L.9
HERLERT 10.8 a 508.3 a 2.9 ab 3.7 a 175.3a 0.1a 1.8a 8.8a 1.3 16.8 81.8
HERLEE10 8.2b 370.7 b 3.5b 2.3b 1056.9b 0.1a 1.7b 6.4b 1.6 20.5 77.9

TukeyDZEMREIZ L Y Bie 25/ UFMICWKETHEZD D
TR BT X3

-

BERRIESE MEATF @ 28mufdm, L@ 28mmlh E32mmRd, 2LDAE @ 32mmll B (A& & 7T o RIEEHERIK)

F£4 EIGEERL ABRXOUNER OPERAIIE - b (20164)

=) 3 %, s HREHT-D BEREHZY v ” = v EL L sk
e MR wem PERRTT WERREY mesnpna’ o BEOIBIORICE 0)

(kg) (1) (n) kg -m™> @@ -m®  MELF L 2L E MBLTF L 218k
LT 17.6 906. 0 6.8 2.6 133.2 1.2 10.5 5.9 6.8 59.8  33.6
HEELE10 12.4 562. 3 7.5 1.7 75.0 0.4 6.6 5.5 2.9 52,9 44.2
BEZE * * N.S. * * * * N.S. -
PORERREEEE S MELT : 28mmASdiE, Lo: 28mmPh E32mmAd, 2LLAE : 32mmPh B (ARX & T T 2 NIEHERK)
VORI EIC5% K HETEEED VNS T AEER L.
WA HOL IR L 7 (K ASSH, EILLE10BK AN AR
#5 CEIREI RBX O RESE (20154F)

Bie RE REE it ot s 0 R (fH) B R
X i

ok N
(mm) (@ e PEECIEVEE gLy om0 o omw)
(Brix) (wt%)

WS  29.4b °  24.7b 7.4a 16.1a 0.54a 20.9a 0 0 7 4.3 0 100.0 58.6
WHRT  31.8a 26.2 a 7.2a 17.4a 0.53a 20.7a 0 1.3 0 4.3 1.3 100.0 59.0
R0  30.2a 26.1a 7.2a 16.3a 0.76a 20.2a 0 1.7 7 4.0 0.7 100.0 51.4
” TukeyDEEMTEIT K 0 F72 % 3/ N SCFRIC S ME CH B35 0
TR 2 L 5 L0fE 2 5047
#6 CHEIRTEHL REBREKORLELE (20164F)

B LR REE ot e A% 0 R (1) SN RE T
éﬂ%lz Gl

ks S iR
) () b R ZEUBE g owm o g £ k%)
(Brix) (wt%)

ERET 340 25.3 8.9 17.6 0. 64 19.0 0 0.2 1.0 8.8 0 100.0 67.1
R0 33.9 25.2 8.9 18.5 0.59 20. 4 0 0 0 10.0 0 100.0 71.4
FE#E NS N.S N.S N.S N. S N.S - -

POKItIREICO% AKETHEZD D N SUTAEER L.
AT B I TIPSR 2 Lo S 1018 & 4
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2. HMREEDKRE

1) HERAEDEVCKDIEREADEE

DA RK ORERIE 5861. 7T H, FFEHLIL 10010
A, FRpTERIE 5.9 T, HEP%OIER
tix 6.8 Tho7o. BEIATHRXOEHKIL 6191
R, BSEEE 1090.3 8, HERATERLKIT 5.7

T, MR OERIT 9.5 Tho7-(F 7).

2) FWREAEDEVIZEIERFEU-VYHERRK
~DEE

FERAL Y 720 O REHIT DR RX A 2.9 A,
EITRRXN 2.1 ECTHEENRD 72, #EREL
10 em M¥7-0 THE T2 L DRRKIE, “EHiEE
BT R OK 1. A0 RIER L o7 (R
8).

3) AEFHMPDEEIERDHET

2017 FFITBIT 2 EBEHME T OREMEOLK
ZX 2R LT, 9 HOREBRLBERICE VT,
MRIE 271 mm &Y 27.2 mm EREIFEETH -
7. 1 AIFETHEXIZEBWT 33.8 mm &4
FRXD 33, 4mm L0 H00KE L o2, A
BATRD N2 o Tz

4) RERUVRERRK
FERERICONWTERIIC T L. TBINE,
DRIRIXAY 19.7 kg THEATHEX D 15.2 kg &
DHHREICELS ol

BIAMRIL 7.6 m&kO 8.1 mCR%TH-o7-.

BIARY 20 &L, DRIRXT 2.6 kg m™
CHEATHRERIXD 1.9 kg  m*P LV bAEICEL

o T.
2L RUL BRI 1 I E S OFERRA 1 48t
IR, DREEXICBWT 16.1 kg KX

81.6 %, EITHEXIZB VT 14.1 kg KON
84.5 % Th-o71-.

5) BEH
FAERERIZOWVWTHE 10T R L. 1 BREIT 26.

~ 27.2, REEAIFIREHON T —F ¥ — MA
23 8.0~ 8.1, RETHDH 7 —F v — MEN
8.0~ 8.2, HyIPEEE (Brix) i, 14.8~ 15.2,
7 W (wt%) 1k, 0.57~ 0.62, FpzkEE
(Brix) X 17.9~ 18.4 Th v WX [H THEILH
HAILIED o T,

6) RANFUHLEDHRE
BEBET—HELTHRANT I OEITHE
XaExIT-., “BiFERL & ‘A hy’
%, M e AN R0, 1 BIEICD
WCHIZ BEBIE T & A2, IBITRER O “E iR
A T, BER] 1 BN ERERO 2 LI W T
84.5 % & ‘XA NF I U IBITHED 68.9 %
FOEELSKRELRST=b0O0, BIREY -0 I
BIL 1.9 kg TRANF U DD 2.3 kg XD B
<ol (R9). REHEIT ‘AT UD
Vol YEIREA L CREHIZBWTHEZIX
RO LN Tz,
REIMKOHER L, HEHMZEL T “FA
XFony 0 BRERL O 2KXEVEH-STEH
D, HEFHEAD 1 ABFET 32.7 mm TH o 7=
(2 2).

RT O EIREA ARBRKIC T D HRATE ORR I, BER R OB (201 74F)

_— S EN] SNl
FRER X I ERL REH ERK
(B0 () B/ (&) (/)
EATES 5861.7 1001.0 5.9 861. 3 6.8
IEATHE R 6191.0 1090.3 5.7 653. 3 9.5
COMMBIHEE (B%) 142743 2559.0 5.6 1548.7 9.2

#8 HHRTIEDENC L DR D20 REHA~DRE (20174)

(cm) (fi#) (f#l -+ em™
RS 16.3 2.9 8
TEAT 4 16.8 2.1 .3
HEA N.S. * *
MARNABATRR (B5) 16.5 1.9 2

y DR R X S EA TR R XIS W CR ITUREIC L W BKETHEED V. NS ITaESR L
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EIR RS R EE F53%F (h4. 3)

34.0

3z.0

30.0

FEEE ()

28.0

26.0

24.0
9H 10H 115 12H 14

HEH
X2 CEIGEA ICBITARMBEITIEOENDRERROHERIZ KT T A (2017 )
P R OR—FAEA BN Tt REICEY 5 %/KET, BITHREX L DREXMEIC, I XAEEH Y. NSIFAEERL
VRANR D NISE T2 L LT
Lf#H=0 10 RIZHOWTHAE

#9 WMERFEOBEWVIZEDWNEL MR 1B E - LRA~DOEE (20174)

sty

S X RSy T AT I P 1) LA U A (k) o e 1) AT U e = (%)

(kg) (m) (kg + i H MELF L 2LCLE MBATF L 2LLL 1

R ES 19.7 7.6 2.6 0.3 3.3 16. 1 1.7 16.7 81.6

L=ERETES 15.2 8.1 1.9 0.2 2.1 14.1 1.4 14.1  84.5
HEAE * N. S. * N. S. N.S. * -

N (B%) 27,8 2.1 2.3 1.1 7.6 19.1 3.8 27.3 68.9

~

MEFREESE ML @ 28mmaASiii, L: 28mmPA B32mmsRi, 2LPA L : 32mlh B (A0S & 7T o REEUEMIHS)
HIUREICE % AKETHEZEDL D NS ITHEEZR L.
A K145 X 3

10 FRITIEOENMNT XD REME~DE (20174F)

. R Rt A o .
.- W e e —— o o+ LAY R (1) LAY R
(g) 07— Ml (Brix) (wt%) (Brix) 4t L h % b5 (%) 53
A ES 26.7 8.0 8.2 15.2 0.57 18. 4 0 0.7 17.0 2.3 0 100 45.2
AT 27.2 8.1 8.0 14.8 0. 62 17.9 0 0 18.0 1.7 0 100 44.9
A N.S. N. S. N.S. N.S. N.S. N.S. - -
MR (BE) 241 8.4 8 154 0.51 &2 o o 18 2 o 100 45.7

PNCSEtREIC L V5% KETHEER L
AR FITBERR 2 Lo 52018 & o Hr
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B %0 KEOX 0 “HikER 12

B B KERENEFED - DRI & i AR OBiE

m % %

RANFUH Y T, MREEATO LR
EOREWKREDEENMTIZDEIITEZBN
ZOIS, RO HENSHEEICT N EET D R,
REDOIKPHEE T, EALFERREDOEE DML T
T 5. ZHUE, WRPIERTED LHT-REESCE
B ORAEIZEDZNG EREICER LI REL
D TESDOHEENKZ D20 THD Y. £z,
RELEZIERSEBED &, /NEROEIENE
FO, REKLEZL b=, WHEHT HELLE
T53. LENTEY, ZRLOMEMEND
WERITI0NEE LWV LE&nTn5D,

AR TIE “BFEEAN AW TEREORE
EITo720, 2015 FEORBRTIL “FA T b
VI ERAWEEREY ORELFRLL, ERREZO

BERE 5 K CTITREMEN/ NS L oz (F 5).

— 7 CHEATHME L FIRRIC Lo BER L 10 XTI
1&%&Fﬁvﬁ&w#ﬁﬁt7zktﬂ&bf,2L%

DOREFLR] 1 B E R CERITB W TERH Y
FOREDNPNEDLROERIRELS o7 (F
3). 7o, 1 EEKROEAREYT- 0 INE DK
{lpol= (£ 3).

A 24FEHD 2016 1%, FERE TR EHER
10 XD 2 XE LR, b5 T, MEED
ZUNEERL 10 X E DR EER TXD 2 LD
PEALA 1 BN EITEERE T XN E o2 DD,
Mot 1IN B R CITERIL 0 K TREL A2
S (4., 2602 Eent, WROBEN
Z%A%/ﬁ/®%%®ﬂg%ﬁ&%4 RIE
TREL HIR T BV THLEHEROWES &
H*ﬂ%‘f%éc‘:%z%ht.

S5, “BIRENL TIE ‘AT HL]
IZBWTIEY & SR 10 KXV LR
D IRNERE TIXO 1 RHIE, BAREHT
DIRENZ L, FALFEREIES bE (R 3, 4),
WO R IERIE T EEIONE. ZDE
R TXITRREDERL 10X LD 0700
D, WEVERICET 595 oL I N5 1
FEIER~DEBIZ O T, HREDOLWVERL
10 K EFFRBEDDINEERIE 7 KIZBWT,
11 AR KEIICAEZDN A, HERLE 10
KAKRESHEB LK 1), HFEOHRE Y TIL,
FANT T T & SN HERKE 10 XK X
D HRENDIRNKIZBWTETFRTOREZIK
NEoTZELTEY, ZORICHOVWTHLEETH
HEEBEZ L.

T2, REFEED 1 REIZHOWVWTE, 1T

I ERERE Lirro T ZER T 5 KIFHERE TX
KO0 RED /&L o7y, TR TR &
10 KR TIEENRD bnT, REflc e
ﬂ&%ﬂﬁﬂot(%B) INHDOZ EnD,

CEIREN ICEBWTHRIREN DI NEERE 7

1,%%%1m:&H£®%%EFﬂﬂbf&
HEEZD.

WIZAERRAS I 0T mfﬁ%@%&ﬁf
(Brix) 1Z2oWTIX, 22MFEOWVWTILOXIT
WTH 19 BEDL ECANEELS (£ 5, m,%L%
W -1 b OKUE 18 FEA LA
Sl ek, REME HFAFUHLT IZBND
THEERMEL DI, REZF DT EHEST-R
H I <, REDOH The b HEEE D B O R TEH R
e OWERE 2 E LI REHEECH D, £z, Fit
FEREIZOWT B 16 ELL EDFERTH - 7=,
ZDEHNT, FIHERE, RHPEEIZB W TIEREL
DT &)Eﬂfaﬁﬁ‘o 7.

ﬁﬁﬂ WZOWTIH, F b azds s LTH|
BT 2546, MOMEBEE TEREVWERIZTS.
—WICT B0 OFAE, WEOBILEHED, 7E
%ﬁ@®ﬁ?&@ﬁﬁ&ﬁékm@ﬂéh&w
EPEED—DSThD. LrL, b 0s
X, ZRHTT ERYDORWREZT I RO
BNEL R BRAELS Y I L AL
TEDERW NS BRAR LD, [H)
FREOT ERYRNEE L, KREBRICEBWT,
ERNVEEIIWTRORY T ~ 1% ik
720 (F 5, 6), WROBEBWNZKLDEIELE~

DB I 2o T,

WIZ, ZOERKOKRE 2B E 2 T, AESRY
f%%%f%é%%%ﬁ_ow1®ﬁﬁ%ﬁo

TEATHEE CIT 1 2 Bk 2R OENSEH
%@@d%w%%%%%?éﬁ%%%ﬁot%
%%Hmm%tb1%%%ﬁﬁﬁiﬁﬁ%ﬁa
23, MR OB O DHFRIPEE N ATRE T H AL, fiF
RIFRICETDIH N EZREBEMTE D EEZ,
DR K GG R D Z) & BA T 5L K CRILG 2R + 1
R &g L.

DRER X ORRSLE OFERIIX, 6.8 T, 1HITH
RXIL 9.5 Thotz (R 7). MiFbl7-0 RHE
ﬁﬁi@%%&lOm%twﬁiﬁ?@,w%%

KITEITRREX O 145 L eo7- (3 8).
MulﬁW%,ﬁ@ﬁéhDWE,ﬁﬁﬁlﬁ
INETIE 2L L EOREFRIE S DR 2METT
RMEXEIVAEICES (R 9), REMEITXH
ZITRO LN oTe (F10). FRFEDEN
IZ XD RFERRA~DEINZ OV T, EITH R X
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5

E IR RS 5 R SRR DTSR S5 3% (4. 3)

e

EDRRRIZB W TEITRHAER TOR0KE <
BLTWELOOAEETIRD N R oT

(M 2). £/, EEORBIZITEZRWA, 2016
EN 2FBRFPLOFERTHST-Z LlTx L 2017
FIZ 1L BERPLOEBERTH - 7=, BIEE OB W
RENL N DB KD A B — R2% 2017 4ED
FREL o T, ERREREROHEL~D
BITHR 4L £ 9D 2L U EOFREMRRILRICEK
nTns &2 HNT-.

ZOEHIT EREMN DRI, BT
KEDEmWIRENRRD b, 2L EORE
PRI ENEE D, RELELFETH Y, bk
21%, R 1 OFERZEAMNT, EBEOBY TOHf
HREORENERY TRETHLZ LE2RT
R Lo,

MR 2 T EIRENL O 2Kz, &%
F—=H L LTRANT T DIBITHRX & 8%
T, “BIBEN & A XUHLT X, K
B E B REN R D720, 1 BIEICHOWTH
PRI TE RV, BITHRD “EIREA’
TIE ‘RANFUHY BITHRL VL 2 LU E
Pa b RITEm L KEL o2 00, BIEE Y -
DIREIMEL 2 0 INEMEITEL 2ot (3R 9).
SRR L O B0 22 4 SRR EE AMEATHRE IR L 0 M
W TREETH D BERIIARBR TIIA LTS
EBDOBERDLBANNPVE LD . B2ET —X
LEbETEXD &, “BFEEN OAPEREN%
T HIET D ITITEIT L 0 WR O 7D fi
BER#ETEEZ LN,

55 O VA2 WD CARRBR Tl dia L
IR TS, IR R R E R RO 2BV T,
BAERITHME R A LT E A S DY T 92,1
RER (1000 nd, 5@/ 24) &> Tk, U
TEREICHENCTH@BR R 2 E3 21E¥¢Th 5. M
ROBOFMENEETHNIE, 52.2 FFfE L 720
BATO 56.7 %D EREH CTHRRIEENTE S
ZEERy, “EIFEENI BV TR RO A
DOFFFRT, 2LFEU EONHEREOM LR TE,
BIENTRKRERAENTE DL Z LBHEREIND.

AT TIE, BTN OREREIEED
FEHEERZ B & LT, R & RO KRG
EAToT0. TORER, ‘RANF I’ OBEAT
FOBANERTH D, RO A TRIEZLE 2%
ESTITEWINEREOND Z ENHAL NI
STa. BB, MRBENERWD, fREEN
B S, B HONRAEENFIND.

B, KRBRICHW: “BEIEEI 1XERED
EENERELS, SRITERICB T 2R B R T

bot-. 5%, BAREICOWT B EfxFE %
ML L CTITO MER S 5.

BRI FOFEFE L LT, RS
DHTHY, BHE LY L ORIELFBERIED
720, fERENTEL, REICBESEOLT E
LB EEGSTEDIZBITLY b TETHES
D EATH &RV

vV f =

XN CEIE AL X, BEFEARE LY
LRETHY, BH LD BBOFHETHIESK
EREB( 2L E) M ENRAD L MAEE L TH
HENTWD. Z 2 TRERE NARED AR
ZHME LT, ERLEMREEDORT EIT -T2
EERIEOBREFHL, A NT U D U DIBITHEETH
%510, ZNXE 0 LD RHETHD 5 KN TD
3ODRBRXAZRIT -, TORE, ERE 5 Tl
IWHER D 2 L R LI EEIG G, BERE 10 TlX
BIAEFEH =0 OWENMEL 720, 2L R EOK
ERARELINEN EO-OITIXEER 7 230
THoT-.

FIZAEERSG THIEATE 2 MEELEIZON
TOMRFT AT - T2 HIE R O B DD fg F X & BT
FIRX T 21T, A H 72 0 O EIT
BXT 2.6 kg m?*THY, BITRHEXD 1.9
kg mP L0 bEmL otz IWERD 2L R L E
WESE U< DREX I E, RENEILFRZET
HoT=.

IO Enn, RO THRE DI 1%
HIE L7223 s, BREFEMETT 52 E72< 2L
L EOIWFER RO ERTE, BN KER
EFENTTRETH D.

B ARBRAEITOICYY, BLHRRIC W
NETAENTF 2 b A FEEGZ O I HERAF N
TR T S TE N T BB R S B - F T4
BIBICREHOEERT H.

51 FSCHR

) PEEFESE (2014) : HdbFE O3B HAT (vol
240) X o “EIRENT “EREAT CRIFEA
A 69(5). 85-89. HARZ=EEWMIFMAEHSS
2) REDNT—Fv—bF DUoXVHEH ALY
R (1980). JEMIKPES Frstilbris.

3) HAE (2009) : SERAN U U OER - A RE
EAEPERN. AR ETR.
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B %0 KEQX L 0 il ElEA 1250 5K ERE IO O & i R Ot

4) $oREH - WER— « BORESC - [hpfnt -
T ENS - &N - BAER - AT - EH
it - B - R HEERER - BT — - ITEA
#(2020) 1 KEOX B UHMFE EIRFEHR
DEK. BiFERE RBERBRGICHRE 5 52
5. 17-23.
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BRI BRI mE 535 (4. 3)

Examination of leaf/fruit ratio and fruit thinning degree
for laborsaving production of large fruit
in new large fruit kumquat cultivar ‘Miyazaki Oumaru’

Sho HARANOUSHIRO, Shigeharu MUTAGAMI, Hiroshi MOTOYAMA, Sukehumi HIRAGA,
Toshiaki 1T0 and Yuichi HIRAHARA.

Summary

The new kumquat (Foutunella crassifolia Swingle) variety  Miyazaki Oumaru’ has a larger
fruit than large round kumquat and is expected more yield and higher large fruit rate (2L
or more) by doing less fruit thinning. We have investigated the leaf/fruit ratio and the
fruit-thinning degree to make the manual for large fruits production with laborsaving
about 'Miyazaki Oumaru’ . First, we examined three leaf/fruit ratios, 5, 7 and 10. 10 is
conventional level. Although the leaf/fruit ratios 7 got medium yield, it got the highest
large fruit rate. So, we judged leaf/fruit ratios 7 was appropriate to get large fruits
with high yield. Then, we examined two fruit-thinning degrees, conventional degree and
lesser degree, to use as standard in production area. The lesser degree did only once
coarse fruit—-thinning. Otherwise, the conventional degree had to do fruit—thinning twice,
coarse and additional. The yield per tree volume were 1. 9 kg'm™® in the conventional
degree and 2. 6 kg'm™® in the lesser degree. The proportion of harvested fruits of large
fruit rate (2L or more) of the lesser degree was higher than the conventional degree.
There were no differences of fruit quality between both degrees. In conclusion, ‘Miyazaki
Oumaru’ 1is able to get high yield and higher large fruit rate (2L or more) by doing
coarse fruit thinning with fruit quality. This coarse fruit thinning is also laborsaving
production technique.

Key words : Fortunella, kumquat, large fruit, thinning

The Miyazaki Agricultural Research Institute, 5805 Shimonaka, Sadowara, Miyazaki, 880-0212, Japan.
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