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Development of Cucumber (Cucumis sativs L.) Parental Line
‘Kyuri Chukanbohon Nou 7 Go’ with Resistance to
Melon Yellow Spot Virus

Mitsuhiro Sugiyama, Yoichi Kawazu, Koichiro Shimomura, Yosuke Yoshioka,
Yoshiteru Sakata, Nobuko Fukino and Yuji Noguchi

I #

[

F 2V ZRIL, Ao B bR e A1V A (Melon
yellow spot virus, MYSV) ZWli&ET 2T A IV AR TH S
(Kato 5, 2000 ; fTH 5, 2001). BIfE, HAENTIEBRK,
Hig, AR KOTUNMIR (BE S, 2009), AT A,
BB, FEB XU 7 FILT MYSV ORENHE ST
v % (Chen 5, 2008 ; Chiemsombat 5, 2008 ; Gu 5,
2012 ; Quito-Avila 5, 2014). MYSV & Bunyaviridae ¥}
Tospovirus |BIZJET % 3 73 HiD 1 £{ RNA 7 A )L X T,
IFIFMuTYIv< (Thrips palmi Karny) 1Z& - Tk
felatanzd (Kato 5, 1999). MYSVIZEGE L2 2
Y (Cucumis sativus L) (3ZEIZEY 1 7, BREN, 1L
BLOZZIERG EERT. — ORI BRIELPE
PATREREEL, TS DRERICE B IR &R DK
TAREICE S, AFOBBRICRENRTHE IS IF 0
THIVTERRT S ENRGERETH LD, THREES
T,

F= b (Solanum lycopersicum L.) 8LV E—<
(Capsicum annuum L.) TIlZ, Tospovirus JBIZIET 5

< MEALZ £ 1 IV R (Tomato spotted yellow virus,

TSWV) %¥KE &4 % # bz 2K Itk 269 5 920
mFEAE RSN, FLZTHRICRAshThs, L
ML, Fa27VU TR, #(bZZREPESTEOE KD E
CRHBOENTWBIZE Db ST, REZTOFERKITIEE -
TR, KR, HRGIZS ARSYREE S,
W SIRPLIE S « RIEDBEANTE W7, 22T
FHOR, FALATHRIRIMEEGE T2+ 27 ) BIZER
DT EFT, FAFEDF 27 Y ZH 27028930 B &
G — 1 W L2 ZR ISP RO RN E2H I 5 2
LA ST L (Sugiyama 5, 2009), 27028930 =&
FEHFM E U TEILZ TR I REOIRIIEE AT 5 ‘&
S DHPMBAR 7S EHER L. I JIZEOFREE
ROV TGS B,

‘Ev ) DHEEAR 7S OBFBRICBILT, HEEEK
AR I 3 1 B e AR D FE I B 72 - TR
BRI R ERN & & — KBRS & > & — (BERG AR
Bb), BmREERikty s — EHEEE) L0
IR IR A BB (HIRB R oMM ERIMLIIZ K
TG, 7o, hREERGUIEE Y —HH
LI oY AV ZREFHELUTHO ., 3612, BEXR

T 514-2392 =HIBATIHENT RAE 360
WEER - &) LUFICHK
* B R AR R

T AWREO—EIE, HEFEYF ., 12, 255-261 (2013) ; Euphytica, 205, 615-625 (2015) 1B W THE L.
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EMTEHT - R v 7 — « ZBE 1RO 4, FHiC
PESCIAIR, MR s X OV I PR RICTIE Z RIS
BAEFOKL, JJIKRUTUERHOEEELT S, AMEOH
id, 2018 B XU 2014 FEFICIREMOKEZD [7 ) L
R A TE U 72 B35 PEW) O IR AR P BAR B Ak D BH S 7
oY =7 b (HOR-1001) 12Xk b 9ftiL 7.

o BkiE#

WAL Z Z W IEPLPE FE M & L T 27028930 % Al W 72
27028930 13 MEAEAE HEBMNIEFITIKR C, BiAks Rtk %+
29, RREIABT, [WEESHD TROWFEO RS E G
5. 2006 41T 27028930 £ O BE O EE MHE & &
DML, LA ZRETUEIT > O TR
e BEZROBRL, F,R#EMH (K- 1). 2008 4
IZZODOF, ZEF, & 7T ra—10 (ke &
SOWITEIT) 1ML, HRBUHERRE I & B AR AR o gk
I« BEEZ D, 2011 FITHFEHEM D 27028930 12X,
B2 RS R 3 L O RFIRE KB I b U 7o EE R &
B, ARMISEMHEM TH 5 27028930 1Tt~ 1L
A DBINTREK T 2R, EHEAEE 0, BRI
RO VE I AR S N 5 & &M S M
Hotel Ems (IS, 2013), KRMICF 27 VR

20064¢ 20084

7 a— 10—
LED 4\7 Fy—————
T
27028930

Ew ) DHEREAR 7S OBENRMKK

-1

20094

B4 5DORMAEMN LTz, 2013 B KU 2014 4EFICE 3
BRI BR A 2 0 U 7ok B, AR O HALZ 29K
Byt S N, 51T, KREMAHET 5 H(LZ ZHK
|k, BINGEIET 5 2 EnMRSNE. Zhoo
TEMS, FaUvVRBAFTIPEBALLTHEATS
5 EHMTL, 2015 4RI ‘w5 DPRBAR TS &L
T AR Bk B U 7o (O R 8 Bk IR RR 5 56 30332 7,
20154E 7 H 16 H).
m %

1 BRMICE T EHEBREE

B TIHE L 7o B OB E 2 K — 11TRT

a HE{LZZRIEMHE

FULZ IR IEIT R E 1L, 2013 4EED AR RIS K O]
Hhs, 2014 FEOMEHHREETHMLI. MBS ELT,
FERMED ‘L&D BIY Tra— 10, hREERRME
D 27028930 % i, TAINRIZF o hosrEEShz
MYSV-FuCu05P Z##t3k L, MYSV &Y+ o7 ) ity o 3E
1085 &E v/ w) ®100 mM ) VS MY U LRRER
(pH 7.0, 0.1% 2- ANHT 25 ) —IVER) THEEREL.
B UIOHI AT —BIZE Y, A—KF 5 L (600
Ayva) Z3ROMIFF 27 OFIECH—EEE

20114

Fy  Fav Uiy
(&9 9V PHEARTS)

-1 FHMIZEB T 2HBROBE

BRI - AR fER ERER BERER ERA AR M B ORMA% Ak e (kga)  BRBRELK
(em)  (em) (#k/a) N-P,05-K,0
WAL 2 ZAHHUE R E
2013 ERY 19 115 2/5 411 120 40 167 H R 1.2-1.2-1.2  10kx2f 18
2013 i 1072 10/7  10/17 12/10 120 40 167 H AR 1.2-1.2-1.2 10kkx2)¢ 18
2014 ) 9117 9/24 10/7 1123 120 40 167 H AR 1.2-1.2-1.2 10kkx2) 18
UL -
2010 Rk 11719 11726 12/8 2/4 120 40 167 B AR 1.2-1.2-1.2 3gkx4p18
2011 ik 913 9/30 10/6 1122 120 40 167 W H  1.2-12-1.2  3pkx4 i
— ()

SBARAEIT
2012 9/25 10/1  10/10 12/4 120 40 167 HiR 1.2-1.2-1.2
AR
2012 FLEL 3/6 4/2 - 120 45 148 HiR 1.2-1.2-1.2 208k 7z L
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‘o) DHIRAR TS OFBREE T ORI 3

5 ETHIRER AT > 7o, BB ORMAE RV ALV T 1 v
T A LN ZNITERE U, B8 1 ARANLTEL, 16
HiFEE THIO U7z, M SO RER A TR E L. fHk
EITHE 5~14 BEITH T 2R (0 @ T, 10 BEfgs
EHFA 7 BLUBRH, 2: =¥ 7B IOEREN, 3 8%
WA Z B XU GET LD 5L « 2 20 DHE~20%),
4: 2B XU (AmEE 20~50%), 5 LWL A ZR &
UL (rlfE 50% LI L), 6 #igE) ZiRAL, 5 5~14
WO TR RN U,

FIHRA R, 2014 FEOHIFIRIE £ R & ATOmME « %
T 100% 72 - 723, FEINFERIZ AR « R 2280
shic (F—2). BEHOMEREETHS ‘L&D B
LU T ra—i10 OFRRIFAIZ 4.8~5.6 £, B

#— 2 HEHICET A TR DT E AR OFS R
R () Gl - R FRREA BAERE (%)
201352485k X9 9 0 PRIREARRT S 1.6 ¢* 100
&b 51 a 100
7 v a—10 48 a 100
27028930 38 b 100
201344 &9 9 0 PRRARRETS 13 ¢ 100
LEb 50 a 100
7 v a—L10 49 a 100
27028930 36 b 100
20144:4mit) O AR TS 14 100
b 56 a 100
7 v a—L10 56 a 100
27028930 27 b 90

FRREA 1 BHOREY A 7 B L ONRRRBE, 2 BV A 7 I K UNBKEET,

3B ERB IO GECED LEL - 2 ZESOERMK~20%) |, 4: %
R IO (AHE20~50%) , 5: MLV 2B X0k (FRES0%LL
F) o, 6 RE3E.

PR—OT AT 7Ny b3, Tukey DL EBREIC L Y S%KUET, SFE - R

FICEEEN RN L &2RT.
L G

[
/

LW LER B o e, 7, PRERED
27028930 D FIHFE L 2.7~3.8 TRPEL, £ DI
TROELERNED o, —F, ‘Zv 5 D hREEAR
B75 ORFFLIT 1.3~1.6 TROKL, HWEIEIESR
WM - (K- 2).

b FHILZ ZREMMEDEEGREIT

HRTED ‘oS DPRHIAR 4T & ‘Ev 5 DR
BEAR 75 AWl LT L ElE O TbA =
RIKPT I D BILIT 252 L7c. 93 RIAD F,, 45 10 fEfk
ODBRMB LCF, 27z, 2012459 A 25 AT 6ecm
Ry MZEREL, 10 H1HIZYA V2 %EER L. 104
10 HIZR VALV T 4 T 4 v LN ZPRICEREL, 12 H 4
FIC RN AT 2 A U, BemATE, BREF ik L O
PEOHER, EiLoWALZ TRk & T - 7.
Fh, B EEbH & 27028930 @ F, R EH T2
QTL fi#tr o5 R, 27028930 KD EEL QTL 7% 1 8
KO 3 HIgHRE, 27028930 HIR DR DKL QTL 285
TG, L&D HEROMRDIE N QTL 35 4 SR
It Eh7z (Sugiyama 5, 2015). £2°T, ‘&w oD
PHBAR 45 & ‘T 0PHAR TS LOF, %
Mz T, 27028930 HK @ FE %72 QTL @ SSR < —
#7— (85 1 #8H#E - SSR13109, 5 3 ##EHAE : SSR31430)
EHGT, <= —B8IE 78 &R & OB A R~
7z, HAEEKRD < — 71 —BIa TR AF~B 79D, £9 DNeasy
96 Plant Kit (Qiagen) % 7zi% DNeasy Plant Mini Kit
(Qiagen) 2T, HEAKDOAKIEMN S S ) L DNA %
U7, KiZ, Shimizu 6 (2011) 2#iELIc1 Fo2—7

K—2 MYSV Z8MLF 7)) Ok
& e S 0 hEEARTE, £ &b

FEIT MYSV % #:M U 71,

49 H Ho®+ (2013 412 H 5 HilR
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%15 5

ZERZ T NViEE AN T PCR EW #H0b B3 L,
¥ —/r % — Applied Biosystems 3730x] DNA Analyzer
TUkEI L, GeneMapper (Applied Biosystems) /7 b™ =
7 TPCREYM DK =% L7z, PCR Ol ¥ %M,
95°C 5 43H, 195°C 20 ¥, 55°C 90 #fHl, 72°C 30 FbfH
% 33 %A 7V, 195°C 20 #[#], 49°C 90 ¥, 72°C 30 #
Ml #3417, 68°C54aM&ELT.

‘o) DA E4T & Fw ) DPRIREARRET
5 LD F, ORI, WBlOZIEh R OEERL,
F, B HI O FH 3 s i3l 72 3 &2 m Lie (M — 38).

&0 o Y PREARTS

55 :

DI ERS, FLA TR A E2BERICEEL, K
VB TI3ERERET 2 EHEllanr, Fi, HFH1d
BB L O 3D SSR Y — A —IZD T, ‘Fw
SDHHBARRE4T & ‘Xe) DHBEBARRTS &
O F, EHOBIZ TR APE L, BIE TR ORI %
RKdle LA, 200 —H—DBIZFENEBIT ‘Zw
5 D HRIREAR 75" K EHEGT QLM ORI R
bEML -7 (F—3). Zho 220 8SR<Y—/A—%H
WBIZET, “Eo) DPHHMEARTS CHEWN SR
& DR SIPUHE IR 2 BIK T E 5 2 MW S

&0 O YRR RAS

v

FEARE R

X— 3

‘Ew ) DPRIBARR 45

L ZFe ) VPHBARTS &

D Fy BENTH T 2 RHFER O 5310

#£—3 < A—BETEINHHULEF, (CEv 5 D PEEAR

475 X &) DRREAR 75 KOS
SR - R4 fE A% ~— 7 — R DAL R
SSR13109  SSR31430
x99 ) PERARTE A) 10 A A 1.6+0.1
& O Y AR N) 10 B B 58+0.2
F, (N x A) 10 H H 33+02
F, (N x A) 5 A A 25+0.7 ¢
7 A B 3.8+ 0.4 bd
12 A H 3.5+£0.5 cd
5 B A 3.1+0.5 de
5 B B 47+£0.4 ab
13 B H 3.9+ 0.7 be
11 H A 32+0.5 de
15 H B 48+0.1a
20 H H 4.1£0.6 bc

= —EET A

‘X)W PBARTE BREES, B

‘Fwohh

BIRARAS RReHa, H~Ta#a.

VOl R

=07 N7 7y b, Tukey DEEMEICL Y S%KETHEENRN L&

R



Bl @ Fav VEAZTRRINEA TS S D PHBAR TS OFRREE T DR 5

xK—4 EIHEPHO< - —BIEFHBHNICHTELULF, ("S5 DHH

AR 45 X "Eo D OWHBAR 7S EKOFERE
Fiis ~ s N h—h
CSN251 SSR7225 CSN161
F, (24 5-x 72 A 3.1 ¢ (26) 3.0 ¢ (23) 32 b (28)
B 46 a (22) 44 a (24) 42 a (23)
H 38 b (45) 3.8 b (46) 39 a (42)

e AT AL E 950 IR B AT, B &)U B R B ke

&, Hi~ngofg,

VA OT VT 7y, Tukey D% BEREICEY 5%k UETH BNV EETR T

712 N ORI A L.

#—5 4 SSR <v—#—THiEh 3 PCR HIEK FE&

THhOT—H—IZBWTH, AROEMDNFEFERES
MBROEM I ENMEER L, Ol EMhS, &

Sl - R4 ~—N—%

CSN251 SSR7225 CSN161 Noo<w—h—EBRik~—H—ELUTHHWRETH 5 &
igégwmﬁ%@ §$ ig i; Ezohtz, ZITRIZ, TheDw—hA—0liH%
X 9 0 PRIEA AR 290 208 215 w2720, HeliFav ) BFEEHNT, ‘w50
o e 2 AR TS LOMOSMOHNERE LR (F-
7 a—110 290 208 215 5). ZOR, £To<x—A—ItB\T, ENLERHK
S E 290 208 215 . . s o b 3 o
L MRS 20 208 a1s ("Zw ) DHPRREAR 75 B XU 27028930) LTh
pealien 290 208 215 VUNDFFEEDBIZZ NS -1 2 Eh o, Ei~—71—
55607 290 208 215 W A . .

S b HE 500 508 o1 ELTORAmEREWEEZ SRk,
sy —Fl 290 208 215
Lxb 290 208 215 e o
_ ¢ INEDFE®

A4 290 208 215
H i 290 208 215 A VA DBGIC & B IO FMNE, 2010 I
A 7Y 221 290 208 215 - . . '
;\%79 - 290 208 s Bk (HREED), 2011 SRR AR
V7 —F 290 208 215 THEMELUR (F—1D. ‘Tod 0 PRHBARTE, WH
JLRaKya 290 208 215 , - . ok e ,
Tnv=y bX 290 208 215 2RV, 2011 FEOHHFFETCEAERAMEE LT WS
© ke 290 208 215 . , '
I oo s oL W5~ (B A7) BRRLAAEREERL) %1
ZQ-7 290 208 215 Wiz, 74NV ZOERIE Lo b 2R IR &
ORI (0 S FIBRIZATU, L R HERR U 7 SERRIK & Y > WAl

1278 5 e, 7272, SSR13109 O < — 4 —iBIZ T RIDE N
DB TR EICEEENRD SN M- Tc &
mo (£-3), BR~—H7—&LTHEIHEPEFD
SSR31430 DA% HWWTH ‘Evw H hHMBEAR TS
EREIN TR « R D SHER AR S IRPUPEAEA % ik T
B EEBZ oM, I TRIZ, BRNEDSED - 125
3 HHBED QTL #HIHIZ >\ T, SO SR~ —H—%
BEL, K- —OBEPRNRERF Lic (F—4). 93
EikD F, %2, 3EEO~—/—BETH A% (‘%»
SOHMBARTS SEHES), BE (‘&v 5 0Pl
BAE 45 REHES), HH (NFoES)) 12480
ZNENOERIIOWTFE RN 2 RDI2ET A, L

D B0 AT ORI 2 308 Utc., BERtk o R iE
RYUF VT 4 T 4 VL ZRITEM L, BRI
M5 180cm DESIZH 5k 57 HHICE LB Tl Ui,
TR 6 ik TR Lkl KO RELRRL, 35
7L SR U2 IBIZ DWW TR TN THE 1 Hi T
U7z, 100g FEEOREZORFAINE L, #HEXE X
CEERX &, SR ERN Uz, £/, #REX
D15 KEITH 1 B 7 1L 2D EFR &R % DAS-ELISA
i (Sigiyama 5, 2009) 12Kk O HflE L7,
TANVZERXIZB TS e ) D PEAR TS
OIE (BINHERSEE) %, WHERREX T 79~88%1C
By, YA 7 RIEDONE M ST (- 6). —,
TR PES DI R L, HHEREX T 32~52% £ 72D,
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YA 7 RORESBED SN e D HPRIFEARR 7
5 OO AEIIBI AUV ZAOERRIL, R
E AR I NI E S 5 70 (R— 7). L Eo#R
&0, ‘EFed0PHBARTE I, MYSVICEGEL
THNEDOKF I 1~2FEETHO, KXRHENET S
R IR IR FE ISR TRECTH 5 LB A Shik.

d —REsHHE

—RRFE D FEMI 2012 A EEIC AR T M LA (3
—D. ‘T )0PHERARTS, ‘&b, Tra—
V10 B LT 27028930 A H v, 201243 A 2 HIC
9em Ry MIFEFEL, 4 H 2 HIZH T ZIREMNIZER L,
TR B & IR A AA Uc, BRI LTI
RO RINR OGN (AMRBRE) ERMkE L. 4k,
‘E v DWERAR TS OIEMEDHEIZE, BN
R D 7 — 5 &2 .

‘) DWBEAR TS 3o mFE « R & R
PR AR Ui (F— 8, M— 4). FHH X UEMNE,
LED BXU Tra—IiLb10 icHEL, Bk
BToRbo e, EHOEIWE L&D BV T
va—)b 10 LRBET, OB ERTRE N>, F
BRI HEAEER & MEAERIANRAE T 2RI TH 543, Tk
DOMEAERE RIS, MR OB B EZR Ui, B
FERMER &b BLY Tra—10 EREET,
27028930 & b & i - /e,

REOEIIF ‘&b BLU Trva—b10 &R

BET, RREIEL, BEINSD -7 (-9, B
MR ‘L& LU ‘7ra—ib10 LRBEET,
RABRREL -7z, RROAKROHEME (CIH) &
‘LED BXUY Tra—Il10 ITHRPREN - T2,
RIEHEIcEy HC ) R oni. REKRERET
W33, 4K« M@ voni (M—5). 77—
L CREEERIIZRAET 2 0B ROWE) OREZR &
XD BXU Tra—IL10 ITHNEEMN Tz

INE (EINERSEE) 13 1545~1890g T, ‘L& b’
BLU ‘Tra—Iib10 DU 1963~2494g B L U
2801~3180g IZl~EH - 72 (- 6).

2 HHRERABRISARTICE T B EHERKIE

BRI S B T T I U 7 R PO s O B &
&= 10139, MMk, A THER K AT
FEBHC B 1T 2 FFPERRAE AR & [ABRICAT - 72,

F—T7 UAINVREREXEBI STV RAOERE

s p%s % LB ees
w9 Y PR 0.53* b 0.88 b
Lxb 128 a 247 a
7 a—10 147 a 283 a

“DAS-ELISA (7 405nmil 3¢ & % 7753

ay ho—b b UCRE L EHERMR L & D OWKEE, 201 H4EERL
G L OIS T, #0238 L 1U0.09CTh 5 7.
YRE-OT T 7y ME, Tukey DL BEMEIC LV S%KET, SR
ICHBZENRN L ART (n=4) |

E—6 UAIVZHEREX EMERXICE T 3 EMES K UERXICE T 5 'Y A 7 RIELER

st - R4 AR X (i Rk B R
AU 2N A 7R A FHE 2 =T oR
REK REE FEAER RIEHK REE FEAR
(/1) (/1) (%) (/1) (8/¥F) (%)
xS 0 HREEARTE EREKX 13.1 1360 0.0 16.5 1485 0.0
SRR X 15.4 1545 21.4 1890
BRI R X 0.85 a' 0.88 a 0.77 a 0.79 a
t*ﬁﬁz *k k% *k *
LEb X 12.3 1231 24.0 11.3 1021 53.1
MR X 23.8 2494 19.5 1963
BEREX MR X 0.51 b 049 b 0.58 ab 0.52 b
t*ﬁﬁ:: *k ok * sk
7 a—110 B 10.3 1027 40.5 13.5 1377 76.2
R X 30.4 3180 27.9 2801
PR R X 034 ¢ 032 ¢ 0.48 b 0.49 b
e *% sk *k ok

B L UMHIURIEIC LD FRENI%E LUS%KET, B L EEREOMICAEEENH D Z L AR L, SIIHBEENRND

LEmRT (n=4) .

YH—DOT LT 7y bE, Tukey DL EMEIC L W S%KAET, BFE - REMICEELER RN L ERT (n=4) |



Blis @ F29 ) BAXDRIEGREE A2 ‘S5 VPRRBAR TS OHRRE L Z 0%k 7

K-8 HHMIIHTE ‘v d OHHERARR TS ORREE

dnflE - R4 THEORS THED FE FISHIETO 51 IRMELD 26 1 wAMELD
g/ &S THOES Hilf & FEAR
(mm) (cm) (cm) (%)
x5 O PR 50.0 0.56 P 80.6 8.7 100.0
Lxh 52.7 0.60 PR 95.3 10.0 100.0
7 a—110 48.7 0.60 AR (AR 98.6 8.1 98.8
27028930 436 0.55 PR 79.6 8.3 100.0

REA R4S SR RIS D S 20fA R AR A L 7-.

SRR - R4 EHORS EWFORS By pReEmT  EARERME FREME \ERY EO
(cm) (cm) ey o
w9 Y PREARTE 30.1 18.5 ok TR ] ALY e
LEb 31.1 22.2 3o TR W iP5l e
7 a— 10 30.4 21.4 Rtk IR ) FA AR T B
27028930 30.6 25.4 ORI TR 15 A e

PIRMER WL X M A RS AT D, MM - & COMICHEEE B AL, VRO FETS.
YIS DML AT D I & )\ TR & 5.

-

=3

L ETTTT TS P sy

on

-
-
-
-
=
-
-
-
-

M—4 ‘Ev50PEEARRETS MK
(2012 4 11 A 13 H#®)

K—5 ‘7ra—iv10 (K), ‘&xd (b)), Z»
S DHBARRE 7S () OIHER
(2015 4 4 H 16 A

a @®LZZFEHE B 24~48 B XU 1.4~4.8 ICH~EL, HMIZFH» -
‘w5 DPRIBEAE 75 OFERFELIZ 02~3.0 7 (FE—1D. WTHOBEAMIIB LTS ‘Zv 5 b
T, W L&D BLY ‘Tra—10 ORERNE BARTE ORIHIIEN S SHEINL.



8 BPEACEMI IR G 155
£—9 HRMIZBITE ‘T o 0hHBAR TS ORI
sufl - R4 REORE REOEHR REORIS RAORES JREOEE  REEE RRNEE  gpicr
i
(cm) (mm) (mm) (mm) (N) (N)

X 9 0 PEREA LT 225 26.6 8.5 92 56 8.0 92 13
Lxb 212 267 8.0 7.6 6.8 77 8.1 15
7 a—n10 23.4 247 95 74 5.8 8.1 7.2 1.7
27028930” — - — -

SRIERFET A R - RIS O E 20 R T AT AL

227028930014 L7270 7o h, ED T — 2 % BRI &7
YTk X (BAVHEAYY) | EOEE (ERHVESBOESRD) |

Sl - R4 REOKE cNro®E NFOEE A RO REOBR TA—A0 KEAMOR
DI DA TapE FEO M
W ) PRREARTS BHHY Tk H ik H it G 53
LEb HHY ok osic) L " H e 53
7 a—10 Bl ORI H E H i3 H ok
27028930 BHHY =] H ik H i — =]
#£— 10 RHBREAREIICE T 2R OB
MESAT  FE fFEBR PR RAR RS
REE R 2013 930 10/8 1129 104kx2)5 78
2014 10/6 10/15 11728 10fx25 18
EEEEYE 2013 45 413 6/10 10817 L
2014 41 410  6/13 10jkfa 7 L
TGS 2013 130 2/11 417 1083518
CRTEHL RS AT RS VR AR AR A RAT, R
TR N VR [ TR, B R R - B IR R E WA T T RN
8
F£— 11 FEBERREITIC B 2 WL A 2R IRPU R E R O 5 R
WRESHT FE S X990 HEBARRTS Lxb 72 a—110 27028930 "
RIRER  BWRER(%)  BIFEEE Rk RBRE RBFIE BWEE B
mo %) o %) s %)
BEEEEE 2013 1.0 100 438 100 48 100 2.7 100 O
2014 0.6 100 24 100 1.4 100 0.8 100 O
S 2013 14 70 3.8 100 35 100 0.6 20 O
2014 0.2 60 46 100 33 100 0.3 70 O
TR 2013 3.0 100 43 100 4.4 100 3.8 100 O
FOMEND, AR, X 5.

3 A% MRALOEERELUVEFOES
‘Ew ) DWPRREARR 75 13, LA ZWIRIUEF 2

TV mEEROIDDORAL UTHNSE I ENTE S,

KM DAL A 2R EPITE A E 2 EVEITEInT 5729,
‘Fw ) DPRHIBRAR TS CFEBEOEIIEER D F,
2 TR 5 7201Tid, WA OGRSt T
H5. Kz OISO RINTIE MYSV 28R il
RINT B, ZDWH, wmiEERBEOIITERE IS )

TN LRV ERE, SN LT TSah - 72|
WEEZBMEHB., "Ew ) DPHBARTS O
A3, BRARENET PO ATAETH 5.

v % =3

‘X ) OHPHERBARTE &, BEEMTH S
27028930 LV bW ikPiEE AT 5. COFRELT,



Zilis v LA TR E A T 5

‘S S DHRIBEAR 7S OFRRE &2 R 9

‘Lxp 27028930 £ F, M A ML ELZ FHE
LD QTL T ic s L T s hc R oK QTL
OEEMNRBEING, DFD, ‘Euv ) DHHEARRET
5T, B4 ESRRCR I S hic QTL B < — 71—
BIATAENZ, ‘&b REHEQRITH S I LRI N
TW3IENS, ‘T ) DHHBARTS I,
27028930 ik ® 2 2D QTL iZhZ, ‘&&b’ Hko
QTL ®B5HIZ & - T 27028930 & b i KHiEEH T %
LtEZoNh3. -7, %@5©¢%§$%7%’&
R DIRBUIE A 54 B 7cicid, 45 3 HiBifto QTL
@éfi$+ﬁf,%lﬁ%ﬁ®qm%&0%®m®
MRDOE N QTL 2RI B2 0B BH B EEZL N5,

FEBROMZ;TIE, MYSV i3EEfzgLic< <, I+3
FARTHITVITE - TKEEZERESN S, ‘ZwH 0

BREAER 75 PHT 2L SRR PRETH
Bic, HUMENT AV ZADORIERE D NS, Ko
T, MYSV DG L7 & o DHRIBEARE 75 Ofi
WK, IFIFM0THIVICLB YA RDOHER
BT BEs, APETE, 74 IVAOHHKRERIZLD
HEHUPEZHIE Uchs, MYSV #ff#ELcIi+IFra7

FIvrEHOEREARICBOTS, ‘v ) DR
KETS JIPREOIMIIMERT I EMERILTH
% (M5, 2013). /o, MYSVITERSL/: ‘& v )
DR 75 R, FERTESREICEN, v
WRAERND DTl &S (F—T), O
DHMIZE->T, IFIFAMBTH I Y ORKRYHEY
SOYAIVZEGRIKTAMEFINS., ZhiZ >0 TiE
IR BT L BTERDBLETH A .

‘) DHPRAR TS &, MAEEERSIEA M
RICHAEL, REEFICENRBD SN EOREEH
T5. APRBRARZEME U THAMEEBRT 2854,
MEfEAE R 2 E L, RIEPELZIN LEE 5 X5 0 mHH -
R ERHET BAED D B,

FLZ TR IEPIE A HIE T B 7coicid, BERfL 2 A FE
AL, RPHET S S LL. £, EKitko
%i@tbci$%®@il%%5hum XNALETH
5. ZOXH A RRT B fco 1T b IRPUkICH#HEE L
tDNAv—ﬁ—n;%ﬁ%%ﬁ&i@bfﬁﬁf%é
4%, DNA =—/A—0OFIcLD, ‘&wd 0 PRIFEARR
795 ERAL UEHMEO B RO LA SN 5.

V 1 3

D ‘e ) VHRERAR TS 3, WX ZWIRiPEZE

B9 5F 27 ) RH 27028930 LEEME ‘L&b %
RMELUIF,MRICF, WfE ‘7 oa—10 2K,
EYEREIC L 2K E AR ERR OB T I LTk D, &
(b2 Z Wit S L O R EIRE % BE S g h kAT
b5,

2) ‘Fe ) DHHERAR TS X, EREESREICERT
EIZET A, MYSV ICAR&GT 5 72D LA 2 IC
HUTHEEOIKITART 2. 351, FavURMK
27028930 & O iEWEGIHE IR,

3) ‘Fw)DHHBARTS LR Ee S 0
R 45 2%M LUK F, OSSR, WBlo3izd
MofizRd. £, £O F, EHITE T 2 WL 1308
ISR RT 2 EN S, BALZ THIRBUEIC IO
BIZTABEE L, PR BN ICEIZT 5 SHEE
N3, B3 HMEBDO3I<v—H—I1F, F27YDMYSV
EHEBEHICB T 2Bk~ —H—E LTHAITE 3.

4) SN MYSV IT&Ged 5 &, FmtkamiEE 5~7 F
BEOHIICEZ2DIIHLT, ‘&) 0HERARRT
5B I~ 2 HBREORINICIASNS. £, ‘Ew)
DHRAR 7S ORIHEITIE, MYSV OGRS
BEHFA 7 EDIERIRS I,

5) FREOEX ML, MO ERITE.
EHRT, HAKENEAT 5. RREEREAT,
HEIBICENH DE IR H OIS,

6) FALZ TR IRIIPE R A A BICEIZT 5700, ‘X
50 PHBARR 75 LRBEEOIRIMEER O F, M
EBKT 57201013, WHANOEIEMA GBS ETH 5.
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Development of Cucumber (Cucumis sativs L.) Parental Line
‘Kyuri Chukanbohon Nou 7 Go’ with Resistance to
Melon Yellow Spot Virus

Mitsuhiro Sugiyama, Yoichi Kawazu, Koichiro Shimomura, Yosuke Yoshioka,
Yoshiteru Sakata, Nobuko Fukino and Yuji Noguchi

Summary

‘Kyuri Chukanbohon Nou 7 Go’, a cucumber parental line with intermediate resistance to Melon yellow spot

virus (MYSV), was developed from crosses among 27028930, which has intermediate resistance, and susceptible

‘Tokiwa’ and ‘Encore 10’. ‘Kyuri Chukanbohon Nou 7 Go’ shows milder symptoms than susceptible cultivars. Its

resistance is controlled by polygenes with incomplete dominance. SSR markers on chromosome 3 allowed

selection for MYSV resistance in breeding. The yields of ‘Kyuri Chukanbohon Nou 7 Go’ inoculated with MYSV

were 79 to 88% of those of healthy controls, and mosaic fruits were not observed. On the other hand, the yields of

susceptible cultivars were only 32 to 52% of those of the controls, and mosaic fruits were observed. ‘Kyuri

Chukanbohon Nou 7 Go’ is monoecious and parthenocarpic. The fruits have dark green skin and a necked shape

at the stem end.

Accepted; August 25, 2015
Vegetable Breeding and Genome Division
360 Kusawa, Ano, Tsu, Mie, 514-2392 Japan
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Nitrate Ion Determination of Vegetables Using a
Portable ISFET-Nitrate Ion Sensor.

Hidekazu Ito and Shin-ichi Wakida

1 #&

TEIRA 4 i3 A PANEZ B E U IMAESS A & o B A
H I N B & HIT 5 /2 (Santamaria, 2006). E b as
BT B0 A v 0 5~9 BIIHEHRK L b (;
5, 1996), FERIHICZ WL (LT, 2002). iHEEA A @
ERERTICAA Y70 b7 57 40— (Tto 5, 2005),
hisEe A A Ak (P, 2009), /NGBS (Tto
5, 2003) 2H 5.

e, BEEAREHT B B EE A A v OMERICB LT
yﬁﬂ%%fﬁ/@@%ﬁh%ﬁ&@ﬁéﬁbﬂhfﬁ
H U7 (g, 2009). “FHRESRERE A A o ERE L 2
kO E LT, HRWEMNT, FREOAZSTH
BTORELWHEORMMARETH b, ERAIAESERE
AL, BRI H MK % A HE 3710 E & hE THHGR
NPT, HIOMEEA A R I 2 N EIR AT RE
ERB, Fil, AXVEBBREIR—ZT1 VNEET S
W, KEOEOHE I B ESRNDE SO, A
R A A MR TR EITIL U TS AROIRIEZ1TS &
EMTE D, ARSI« A B E O 7B E O
WEftiz ) YT vy A4+ ra< b7 574 — (1I0)
IZ X BHHEE A A R R A SRR & U THRET L 7ok R
JECEERHCTHEOERMITE —HL, #2405
WI EERLE.

SEARBURGIR 1 A AR A O I BAITE,  HE B G E
B S RMEMPME T I 25602 00w, fRRIEDN 75
MZEDL OB WROEEZANS Z ENEYTHE I L%

[l

BRI B LTS Lz (DY, 2009).

AR BIREEE A A TR E R U 72 B S8R O E Rk
BEDAY v b 5, JERMKERZIIIENMINE
BLLICRERRKERLZ YRI5 5. £ T, fon
DS PDITKE T B B EREORN 2T 2 & &
Utz, Y8k ERnicA A v o33, ko1 4

»EPPEEM (Ton selective electrode : ISE) 2%t L, 1
F UIEIBTEBEBRZE M5 Y X4 (Ton-Sensitive Field-
Effect Transistor : ISFET) &EFEEN 5. Wi 3 HAM
IBALESTIETH D, HKEREMASDYE TEIlZ
MRS TREEBENANET A LIk 4 ViRBE GF
) ZET S, ISFET I8 TA 4 V@R OEE
PR UG BETIRAOLD T pH I IBEMM B E LU THg
KOs v & VEREDbh TS, HugikbbEHIEL
HEHD RO D THERD ISE Il ik 72023, ISFET @
AT HBERE (3 (R %2 A U2 BB S SRR R
X2 BANBIAEETH D, HgA Tz
ERRREE 72 5. —MRIIC, A A4 RRIGHRIZ R b
72 ISFET & > 4 DILEERE RO A 4+ VEMmRL D b
HE (BHS, 1995). @ ISFET i & % pH FHiE
HREh T3
IHH S (1989) ZRVELE =V E TS5 XF v 7 Lk
LT DR A A VBREER R T v U2y o EHabE
B U7z, F7c, MH S 13 ISFET 2 FIH U7 hislig 1 A > &
U ERMEL, WKk (Wakida 5, 2007) LMERH Ok
v (S, 2010 2W5E U7z, RESTTE, Kbk
DOIEEHKS; (Gieling 5, 2001) ®13 (Artigas 5, 2001)

T 514-2392 =WIAATIRLHEENT R 360
TP o ST S AR
* [ENTRFIEBH i A e BT e & T

JEiT (BN AR HIAAAT 2217-14)
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ERE UTiRE 235 5 B3,
ﬂ«®ﬁ%uﬁ%t%aw

ZIT, EOMIERENRET S EnfFSh b
ISFET ZFH U7zhilig 1 A4 > & v 2L, BEHRK
WITE~ D %3 A 7e.

THEE 1 A B O E B

oI #MHEELUVAE

1 FREEAM

THROKBERL Z 2 (UTFLsR) 43k, F+xXV1
WL NTHa 3ERE, Frr vy 1L ALy
v lEBs X a<yF 1R U, AR (D,
2009) &IRERIC, PEITDSE S THITRO W EE Tt
Bl LZ2EMO =2, Fholbem) BV
FAER (=3, EER4O0OmMmOINVIK—F—%ffi-
TY kb)) B 7S F v 78— =78AL
WwEM - TTOBA LIctRiTm sl (P08 05
H-103N, 3000 [ml#5, 10 4D Uiz, F 47 41 T8
(n=1 BEHEAOmMMmODINI K= —%fi->TH Dk
WEbD) BIUF+RVE (=1 Bt53Iv 780
BALBE[M-TTOEA LKL, ®AULYYY (n=1)
BLUPa<YFrER (h=1 BEEH»SHK 5 mm OE
UMW, == 7D EREM S TP L, LR
A (n = 2) 13Y 2 —%— 3 F¥— (National MJ-C36)
DI FH —BEREE AL - THEWEE2, =058k (3000 oz, 10
D) LT ES . Bon e BRI ALE 0.2 um @
7 4 ZAR—=YT IV T 4 )V ¥ — (Advantec, DISMIC-25CS020)
BT BRIC— 20 C THAEIRIEL, #HFRR L THRIEIC
U7z,

2 ISFET ®HERA F v & Y DHE

Wt L¥MBELo ISFET pH 5 (Bx{ KS723) 1Tl
A T BARPERRZ IS O A THEIR A A > 2 3 alfEds (LUT,
[ISFET ilfedszo¥ | &95) Ui (KD, A4~
RO L, 1A VIEIEYE | bis (bathocuproin)-
copper ( I ) nitrate ([Cu(BCP),INO,) (Hara &, 1994)
5%, °] ¥ #| (9K B ¥5 15) ¢ 2-nitrophenyldodecylether
(NPDDE ([a{_Ab, BIfEIZFESEN)) (Wakida & , 2007)
65 %, 77 AF v EUTHET 570 0WH @ ke =)
R <— (PVC, AR 1020, F 7 LFH) 30 % DOl
JRTTh e Ra 77 08 1 mLICEM L. COREEA A
VHIER DA 7 TV ER IR AY =L ERy M
fHoTHFvy AT 407 L, —WBEIRTEZERICHE L2
(Wakida 5 , 2007). KE#E T RRICRZRZBLTT V5

142mm

M— 1 ISFET %R L7hEERA 4 > & v YadfEds
(ISFET #fEds & » ¥)

JFZ (WIvrallsFy<F v s F v 1),2CD-15CP)
EROBEEEZE UEER, £0.0Tmm Th -7, Mg
BRIET A R7 = b3 LERHE R2K712 A L7z,

3 ISFET&HfEzsz v Y EZRA W3 HEA 4+ Vv EE
FIDEAISE T 38 o FEiRhsg 7 U a3 % H O ThYER 1 A
VIEE 10 gL ORI A 1 L DA X7 5 XA %[N T
FREL, MEAHR L THEM L, ISFET ilfEds & v %
FAO I RE T ZE & 11219, R 2 B3R o Jl5E
HiZ, 7<)k 0.1 gL' QK E= € v HiiciRd 2 &
XD L, 4 BXU0.2 gL OAEEER &> T 2 54
BIE U, MREFRITIBEORZ 218K (n=9) £
% L Microsoft # Exel2013 % W TIERL L 7. HIE R
DOHEIAERIT 50 pL & U, #HEBKOARE < 72w,
RRHEDOF v v TEREFE Ui, BRIK 50 uL 2 &~
PIEICIR Uik, IR AR REDS 8 S HILE L 72D
HAERE GER) e L.

4 ICZRWSHERA T VESE

HPLC & ZHAMERE M L. /75 L3 Shodex
IC I-524A (7L 715 L Shodex IC IA-G %kt Bt
JHPGER), WREEIRIE 1 mM 7 2 ViR (pH4.3) » 1 mL/min, 7
7 LI 40 °C, BIZEIUREEMR A (Shodex IC
CD-4, M LH) ZEHL, MEEHTRELL. ?ﬁ%ﬁ
K% 100 F5AB%, 20 uL 27 AL, 1 SMEiREc
ERAEEEH U7z (Ito 5, 2005).

5 ISEZFW2HEEA A+ DE=
RYE LBV E R SO RIRS S A A TR C-141 OB HksHE



i « WHME : ISFET WA A4 » & v 3 O3ME &L S EOMIR & BE~DIGH 13

THBHALNT ME#EA A A—%— (twin NO;~, B-343)
ZROTHEBRIE IS 50 F7213 100pL &L, Bl 0.150 B
KO 2 gl OREE A U KIS AT - T 2 SIKIE U7, i
(DHEE, 2009) 12HE U CHIERHIIMBIR DA %R < Fowdic
HIBD A =% L, $RRMEDS T RILRE LI D% F A
W THlE (R &L, o HEBRARKITRT &
INEI/ RE AP

6 pH DRAIE

A7 bpHE (74 27 = b oL@ S2K922) %
FDTHBRIE R 50pL & U, JUE R I3HER IR D 255
ZRi e ItAKITHBO F v v T2 L, FDLHEE
T80 pHE.86 B XU 4.01 OFEHERE K & > T 2 45
BAE U7z, $R/REDS 2 53 € U 2 g D & HE A HL - T
WEME Lic, & o HEBIRARKICRT 2 LIk 0k
U, ABEE313 ISFET 2 FIH L7 pHENTH 5.

7 TRETERMT

PR (n = 10) 128135 IC Z MBI A
ERAEE ISFET 3AMER £ v 2 0 AR 1 A+ 8 &
MRERTOtRECH T2 (M r 55, 1988 ; Pk,
2009).

I #HRPIUER

1 ISFET HESE Y ERHWBZAEFIE

ISFET #fE#s & v O RS HICBI LT, MOEiH
(Dt 2009) RIARICZAERKEZMEN L Tu7ons, BHER
WEBIIN—ZF A v (FERE) BE0EFETITRD I
K HBMED & 2 REMDHE SIS - 72D THED B
BEBT LIz, X=X 54 UHNITITEDIT L WRERIZH
A4 v EBLAMICFA CAMICRIGT 244+ v EF A
Shb,. 2T, KEBRPTERAA VEEET S 7 <V
BRD 0.1 gL KIS A L7k H, R—254 %13

IZICOMIZIRT & ESAE & 72 0 FHBIMED & 2 JIE it A
BoNB LT o7z, R—=ZF A UHITITEDIZL b
BAEHEHE 2 SIEETT- 72, U Eo#E (1D
CHEEARIFICLIc & EZ 6N 5.

2 ISFET &z v Y DIREIEDIERK

ISFET iffEgst 4T 0.15 25 8. 5 gL Of#E (n =
9) ZWPEL, WEEEA A LIRE L ISFET RfEds & v 4 HIE
ICIRERE R = 0996 B LKA (B (M2 %
157z,

e O PIE =

0.97 X loge (FIARXIED (REEEA AV iE (gL 1)) — 1.14
B2 TR Uc kDT, BEEMNE L 12513 EiRRIRHN
INE A2 D ARSI BREE DMK S 72 5.

3 ISFET&H ez UB LU ISE #H W 31ERIED
R
ISFET #fEdst & O TIRRED 3 32T 5
F TORMEALB LU ISE 2 AW THRRED 7 43 W% E

8.0 r
7.0

6.0 |-

9.0 y=0.97n(x)-1.14
R?=10.996

4.0

BRI AE

3.0 i

20

2 4 6 8 10
FEHERR DR A A VIR (g TD)

1.0
0

K — 2 ISFET #fEss& > Ok A A BEiR

K— 1 ISFET lfFdst v ¥ 20 2 BRPHR A A » RENETIH

@0.1gL'7 R WVIRKISIR T » ¥ 6 L OHETEMR (K1) %22~35rHi2 L Tikd (20D
QR (gL ZiR U, fREM3HMEE LI oF vy ) TV -2 a v
®0.1gL"'7 < WVER/K IR T2~345 iR LTk (31mD)

@R (0.2gLY) ZiZ L. ML E Lo F v TV —v a3y
®0.1gL"'7 < VIRKIF IR T2~34 i LT ok (200)

@Bt ORE FRAEN3F B LRE LT S5

B Lo THE (ER) HET2)

@0.1gL'7 < )VER/KIAEIR T2 U T2~4MPeEr, M TIRHI S SR TR LTid (2D

* Z R IT50 L
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LSS P Ea

%15 5

T5F TORMGEMNAER 3 IZ7RT. [k (Gt 2009
T3 ISE MW 2 R F28k ER/R A 7 53 B &E L 7oy
DA REMEE UTRM Uictcw, fRRIEH 7 5 B2
T5FTORKBEAERL, T/, BEEEEZEEHD
TEIRWWc, FHZ ISE OMIERIGE %Ok b LT 5
oridBR 7o, ISFET M fEds & » ¥ TR ISE & MK
% EHEER A A VIR D & IR D IR E T
50T, MEHIZL ST ICIEHEHENPHEhE., —
75, ISE TIRAERG 3 4% % TITik bR EAZALL
9L, BEARO A S FTEERITEOTHRIENR
{1558, RETHETOMBNEL L 2MHMN1H 5.
ISE T3, WiEEHIER (2L ") LREOHEE TN
EADBEPPICKET 2HEDH - 1o, 37HEET
B RNTO I Y FEPRIKT 155, KU L~
VORI T 174y, VI RAE 2RI T TR EL,
AEMFEhENS1, 1, 0.2gL EF L7,

4 ISFET &zt v 2RV HEHAMOAE

ISFET #fEgs v 2 MO B HER 1 ikt d720 3 »
SASRETHY, AR A B E T 5 &
WEMEMSRPMIZEET S (JHEE, 2009).

FEHE (n=10) ITBFBICEMVSEREME
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Nitrate Ion Determination of Vegetables using a
Portable ISFET-Nitrate Ion Sensor

Hidekazu Ito and Shin-ichi Wakida*

Summary

We prepared a prototype of the ion sensitive field effect transistor (ISFET)-nitrate ion sensor for vegetables
using copper (1) complex as a nitrate ion-sensing material, 2-nitrophenyldodecyleher (NPDDE) as a liquid
membrane material (platicizer) and poly(vinyl chloride) (PVC) as a conventional membrane material. The above-
mentioned tetrahydrofran (THF) solution was casted onto the gate part of the ISFET- pH instrument, THF was
evaporated at room temperature. The water solution of fumarate was dropped on the gate and reference
electrode to wash. The water solution of potassium nitrate was measured and the calibration was developed.
Juice of vegetable samples was collected and filtrated with a disposable filter (pore size 0.2 pm). Measuring
times of the instrument were shorter than a conventional, card-shaped nitrate ions selective electrode (ISE). The
instrument showed almost identical accuracy with a commercialized nitrate ISE, a high correlation (n=10,

R=0.99**) with ion chromatography, and no correlation with pH.

Accepted;September 8, 2015
Vegetable Pest Management and Postharvest Division
360 Kusawa,Ano,Tsu,Mie,514-2392 Japan
* National Institute of Advanced Industrial Science and Technology (AIST)
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Change of Chemical Constituents in New Shoots of First Crop of
Tea Cultivars ‘Yabukita’, ‘Ryofu’ and ‘Fushun’ around Harvesting Time

Namiko Ikeda, Naomi Mizuno, Takuya Tanaka,
Shinichiro Arai and Kenshin Matsunobu
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72, 2014 ‘EORRE O G H RIT P/I&7T 45 19.4%,
DxH3D M19.2%, HILwA MH19.1%TH-
7z (K- 6).

— BRI DO AKRIZ, 2013 4E, 2014 4E & LIEH O
®ic bR aEmMSA SN (K— 7). &/KEDOHEAL
LT 570, fitk 3 HMoOBEIrEE 2 Rkn 2 (K
— 8). 2013 FFHERE F T 80% IR THERS L, R
WA ME D D Lz, 201450 ‘D x5 &
OB TH - 72, 2014 D D31&i’ DEHEKEHE,
SORHRIBAIAR: 13 78% T, £D% LA U THiR#M % T
13 79~80% T, fHREAEEE S LD L7z, 2014 4¢



24 PPRACEVIUTIIEmRSE 155

100

100
. 80 80 |
€
£ 60 60
i}
X 40 a0 |
Ry
20 20 +
ol-ollll
84
20134 84 20144
83 s3 |
82
8 r —— 5
81
8L r —-U 5555
£30
W 80 —o=55L1A
*
79
41 79
78 78
q
77 77
76 76
75 + 75
" M
X qF > R WY X o RO N DN e N R e
WO P VP PANEAMEPARGPA) AN RAGNY PARERAREPALSPAREIPAL PN A
ifeg=!

R—7 “03Ef, Dx353, 59 Led 108135 —BARMENOF + 350 4KE & Kk
RO <= —EFb O THW U 7o fiERE .

84 84

87 20134 8 r 20144

o | e | —.— O SES
a1 | e | - 5555
gso | 0 | =053l A
{i-

9 79 +
4

78 t 78 ¢

77 77

76 76

75 L 75

74 T T T T T T T T T T T ] 74 T T i T T ’ T r ’ '

A® N B B A N LS 8 A

b‘\’\‘b b‘\‘LQ b«\{ﬂ/ v\‘tb‘ b(\‘l‘:o b\\’\3’ &\"bg (3\'1/ (,)\v @\% @\Q’ @\\Q ‘o\\q, b‘\q’ b‘\q’ PANEAMEARIEARIRA o,\\ o,\\ o,\\ @\\

®ERe

K—8 ‘DX, DrIHs5s9, $29LvA ILBIFZ2—FAENOEG/KEOBEI Y
FAaD < — 71 —1ZF-Zb 0 THMW U 7 R,

D ‘39 LwA’ OFKRIE, ARG 79% T, £ ED OEKRIT 79~80%, HET I —Y = v MEHEE
DB LTz, AT 19~20%Th -7 (FE— 2).
TRAED, B L7, B, ‘BLA



S ¢ FEREMRICBIEF v B PR,

‘Dx DA,

3 UwA O—FRAWFOLER S EHROLE) 25

N % =

F v IR H B O Z SRS L, SVE, S
IR T3 %, APEFITE O TR IS H_EAS 5 1k
DRFERETH 5, MHKOKTEIAR, A, ko
ST A TRUERTS ED HARKED X 5 Sk 2B
bBAERZ By, HMTH B, T, WERENOE
HEIROMEIZ L > TERIT 2, BEOUEE TEHIFMH
HTELE, HRAPKRD, HABRLGLEBELOT, H
ROFR X O FHFEMSFLL TH SRS S5 (B, 2009).
HADRKATO TARRBHZFHANS 40 HU ERHE L T
FFEPRALTHh MRS 2 ks 1995). KilBT
(R ICBE U2 A c BB R & KT 9 5 BT
EREREN LR U, ARBRICIBAD EESHD
l&T EWEARERTY (B8 THERINT, &
A, WNEESBIFCREEZFICL, BFEIERLT
WATEAERFED ' D x5 35 EMAERED 35 Lw
A ROV

2013 413 3 HOoKmME <, WiZFREh-7h, 4 H
ICA - TR 7o, BRSOl 0 F + Hifid,
BRI UBH-70, KEICE > THEOEEMEIE L.
g1 0 O BAR T — IS REE AR < 75 > THEEFE O Bk
0, 1EKH720 DFFOREBERMMELLE - TRERSE
ARPEWERT I BAERMAEZ S5 GH 5, 2006).
LU, 2013 FEORERGFROAERHT I/ BAaA R
i, PAEREO RI&S, PEAERFEDO D55
220124k 07K, 4 H12 8,5 4 A 13 HOKIR
DBEZ I L oM. 59 LeA’ ODREES
HRPAERET I MBREARIT 2012F L0 Zh -1,

PET S — U« v MRS AR 2012 4F, 2013 4F,
2014 D 3 HFETRTIZE O THEREL O R 128N
MRELIBY, MFRENOEHEN 19% K TH - /2.
2012 F—/ABRDOPYI O DB LRI 12h - T2,

2 (1925), HP S (1989) &AE &MLk, #HFo
AKRIBENORBEEZ 5 LE2RELTNSE. I
S OWMETIRHRBREIUT 2, 3HIZ1HITH 505, Al
BCRBHENET > TBEITFEZRD 2 2 EI2L- T,
— AW D LR i % D B IK R ORI AL 1] 5
MIZT B ENTET,

AR TIE, 2014 D R3EK OHFEOEKEIZ
FEERE I 0% 1 BT A 7K R DRI & 0 (K - 72,
2 (1925) I HEEREH O 10 H Y LR O RESHHF TR
BIKREFRRDE L, BB THIINL, = o%ED

THEHMELTWS, KFHES (1987) BRI X UEH
DFFHZ DT, RPEDGI/KENEAL & BN C
EERHRELTHE, HPS (1989) 13, F+#HFOEK
RIERELEBICEFA LR, BPTsLEHMELTHS.
2014 AED PxE DAKEIL, hoOHE LR
DT, $RECEBALG U7 BN B3R R T H - 72
EEZ o RAEHHOEKEBMECDIE, EKE
DEOWEDEEBEN D EELONS (2, 1925 K
S, 1987). —F, 201340 FTXTO MM, 2014 4
D ‘DxH3d, 3ILwA BRAPHRIBAERIZ X
BN H BFEERA L TNT, AKENENZDOHSLH D
HEM 2014 FED Ry EI X EBhoTzed, Bk
RS BOWHIBTH -1 EEZ SN,
LERGAR, 2T I BEER 171V, 5
v v EbRABENMPITTNTOREIIBLTEEREN
WY rEmBRD s, HP S (1989), BAES
(2006) %, FEEEEAE 10 AU LBEX3 L, 28K &
WEET IV BOGHERNMKRECBMP T L2HELT
Wa, UL, XABRO L5 i@l 1 "l HF T
FRVEE RO B0 T, &5 HHERZEPEKREZE S
AHoh sl (S, 2006), ThoDKSGHE
& - THREBOHEEZTO> DRELHEEZ SN
2014 4F ‘XZAED, LD K, BLIWkh, B
AED OffRENORET - = v Ml R E
BIKRIZ, KRBT OMITR -l L BB L2 —%
LTwbEBZohnik, GKRRIMENFSTHY, K
BT TI L, EEFITBONTS, BHAELT, &
IKRDHER THREREI ZHEE TE 2 2 ENH S NI -
fo. T 4 — v = U MiHEA B B bR
Frat2AunEE RS Thd 5. IhE THREINEH
BHEPOIRIEE U TR SN TE MBI 70% 0 3L HE13,
FEEAEOEAEYTH DY, THILOBED LS 1
BARBEHATERNIEND S, FriFohtkrs—y =
v MlHES AR 19%, A/K#E 80% 3 HBAE 70% (R
5, 1960 ; 5, 1993) L& big, FRITMT T 58
BORFREPORIELE LTHWAZIENTEEEEZLS
hic, ‘LewArd oFRRBRO XS, HBETH
T ORI &5 b 28548 TH, B LR
ERELTONT 52 &Ik - T, FROBIE A KT
X5 ELEZ N

KB ORER, HFoLEHT I/ BOGHERDO LS
AR DOWRETEKT 2L ERH SRR E N 2B E T H 0
DELBENTOB I ENPSNITE 72, LL, i
PR 2 1 8 IE &t & 7 F0R & I O THUT O R RS
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A v EMOCTEEET - A, WHERDIHEIRAR
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RETHODBROTARTIRAR X DFEFMSEAL TH S
B9 5. BUToRRBE R I RRET O R Z T3 %
2O LT 528, fERE 28 & Fphz 3@ L
TWIEWEEZ 5N, CTC #AMEL (FFgE, 2012) ©
LMK ETMT T2 &2k -T, FEAZHET
DI, BUTORAKEL ) RESRANEETE 2 L%
Z b,

vV # =

HBAEE I D B, &5 WIHBE L0 T % 2 %EIN
ARG A RIZ K 5 F + SN o ek 2 S
5 EEHMELT, 2012405 2014 FRIT, F v W
REIT, DEHD, BIHILvwA ITODNWT, —
FAROMBE W OWih 2 BHEOFFOLER, b7
)R, W T Ay, oy, BETFY—U 2 v Ml
HEARBLOAKEOMEEIT-72. PHETI—V 2
v NS AR, FREORE% THEMEA K E D -
fo. WBREORET 4 — 2 = v MiHEAHRIZ 19% 8]
BTh -7, AKRE, FEPRAZEHIDE L, fhER
HIAMETIERI80% T— T, MRENAHRE S &
80% L DA Ta ot MiHDEER, RT3 /I,
NI AV, = UEAREIFEREETIC 500
WY Ute, RIS 2545 0fMREH o & LT,
PET Y — 0 2 v MlHES AR 19%, B7KE 80% A
B 70% & EBITHNB I EMTEBZ EEZ SN,

5| R 3Rk
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Change of Chemical Constituents in New Shoots of First Crop
of Tea Cultivars ‘Yabukita’, ‘Ryofu’” and ‘Fushun’
around Harvesting Time

Namiko Ikeda, Naomi Mizuno, Takuya Tanaka, Shinichiro Arai and Kenshin Matsunobu

Summary

To indicators of the best quality time to harvest tea (Camellia sinensis), we investigated chemical constituents
in new shoots of the first crop in cultivars ‘Yabukita’, ‘Ryofu’, and ‘Fushun’ from 2012 to 2014. Contents of total
nitrogen, total amino acids, caffeine, and tannin decreased slowly during the growth of the first crop. The
neutral detergent fiber contents in shoots was about 19% at the timing of best quality, then increased rapidly.
The moisture contents was under <80% in immature shoots, about 80% a few days before the timing of best

quality time, and subsequently decreased to 75%.

Accepted: September 10, 2015
Tea Research Division
2769 Shishidoi, Kanaya, Shimada, 428-8501 Japan






PRI EHRE 15 @ 29~ 33 (2016)

HZEHNIy

K OHES

YA aUEEIIE

29

DFAE V) R 7 G

S

CERk 27 4£ 9 H 18 H3ZH)

A New Seed Testing Method for Evaluating the Risk
of Blue Internal Discoloration in Daikon-Japanese
Radish (Raphanus sativus L..) -Roots

Masayasu Nagata and Katsunori Teranishi

I #&

%14 3 (Raphanus sativus L.) 13, HRATHEEI L
EWEORTHEHF v+ RNV ICIROTINEENZ (1,452
Tt), HEHESF + X VITROTIEW, (33,300ha) B
¥Thb RMKES, 2015). £/, F1a2F, ¥
SyPfEDOE, KBALELTERTZLZITE
{, BYriEdmi ERHOMELZHETHE. ¥4
COENAEFEREDOR 60% NINT. « EHHELTHAHS
M, AMEEOEEZMIER &L > TS (RBEEE
IRELEERE, 2014).

INHERE I I3 B ISR DD 5 72 771 3 > D JE KR
(LIF, MEEid) oWy, Hfitk s HRETHE
EATIBEENMON TS TS, 201D, 20
KO BIgE, HAKHMTHRELTED, F1avEHE
iE (BONAL &) EFFEhTHs (K- 1),

BEEARIE LS A 3 v 2 RO B HEPHEEL
MoiE, ReETlET 2B 0EbE R AR SICHFE S
ha, AMEEZCBOTIE, T 8RB RE T AL
MEREI NS &, M H OGN KR 22 %2 R <
ENB. ¥4 a3 ERIER, AAZMTHRIEMICRE L
TWWB 7w, FEHISHEIEZI S N TN, FHEZEOM
Mo AATIE, FIZEANRO2REOWRGEHYSYE~D
7 V= LEBIIEIC K > TEH L, DIRVIETHED S

[l

T+, ZOAE (2009 4R) ICBEHHED 7 L — L0FE S
NTHWa, ETHRAER 7 L—LBFESATHE D
D EfEING. HHERHETIE, BALHEMTHE
KEDFERE U TR ] & 72 B H108 3 H Z ulaic R RE s
FHEL, BEIIRE275r—2Abdb b, HEENRET S &,
W U2c KARAS AN « BB S Nz D, S SITi3E &%
TWHEMETWEMEILICEE A bHE. IhET, F¥13
¥ EENE O TR R A B D] S TR WD,
RARPISRDNLTIZL K, 71 TV EEREDORAER, ¥
Iz B BIEN S Z WIS > Tz,

WK, ¥4 3 U ELIEORIEREE DML, 20°CREE
DIRETYT A 3 & L, 5~7 HZITHESZ YK LT
HRORELBRAL T, TS (201D FiFEER
12 & BRIEFEAM T, SFICK > TRIEOREMRL S
L EERPHoMT Ui, U UlralBRic & 2 50, 1
BFEITE o> EnRE <, HEL TICREMNNNE Z &
MO, ¥4 3 UHEREO R P BLE; ToxtRIC
s 2 izl Tdh - 72,

M1 543 HEHEOP (B o U

T 514-2392 =HIBATIHENT RAE 360
TP o SRS AR
* ERIPRERS & S A A P SE T & 5 Lo 9 A
* ok ZHREREGAEYE SR
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A3 yEEEOBKRE, MEPEREMEL 2 ERE
FZDID, R T MY T o THBEEEZSNTH
7ohs, WE E UTHEINIFIZHEDN - 72, FEHOLE
EREAFIE LIcF 4 3V IZa T 5 HalEo R
XS 2 IR pH BB 7S & BRI 13 AL 2R 2 AT
U7, ERMERIBE-T, F1a v FEETRT
VYT = RN BRI H AR ERL T
WAHIZ EERWR L GKHS, 2012). ZhoDHIR
EMRBMET, ¥4 3 HLEERIEL TOAIREOY]
RABTYETH AT AIIVE VBTG 5 &HEan
BOTEZELFER L 22T, ZOFEGELT, H
EREAFIEL TR WS A 3 YR 2k 4 B (bE T
WUER U T A7k, iRtk RK (1~3%) TUET %
L, B LIcHRaENERT 2 R0 LK
FFPE S, 2013b). 25T, BEEERIEL TRV
1 3RO YIFAHWT, ZokEicky, F1av
TN ZFEAE L9 L b fE & FE LT < Lt % g U
feE A, BIELPTWS A 3 RETE, BIbKkE
WLz X DB SR FEOERSRShZ oIt L, R
FELIZS WA 3y ETREFOMEKRLEL -,
DO EF, FA UM, B BRTTEYE S
FNTEY, ZOUPBILERTT v by T2 v &idel
BB TEOARIIESIIEARLTNS., F1 1O
VIR E WIS A O VEEIEY X7 FHlE R, BRIk
IRFBWRIIZ LD 1~10 PRRETRIEDY X7 2/ 5 Z &
MTE B, TEROIFEGGBRIC X 5 FEAEFEE D F#AllIC
HARTHMET, MEEMEG SN, REPREoBS T
bEibhsbDEWFELTL S,

Lo, Bk LIy 1 arobizHnicEEhE
U R 7 FHEE (FPE S, 2013b) 1, FEiocdicy A
IV RT3 08NS -, 22T, WEEOK
HFEH A FITGHT 522 & T, M ToREELTEE
¥, FA A UHLIEORIE ) X7 %2 flig) « B I HE
TXBMEEDHRERA T

KRR EITHITHIb, ¥4 avikktzfbuniciin
7o, ARG AIE v & — BRI foh 22
W v 5 —, BIHARHIKS KO, w5 R
v & — =i BT, BRI &0
LT,

I #MEELUVHE

B L 18 D 5 1 3 v o %, Wseonofl
St ERE A K — 11T

-1 I3 R LM FOFLIEY X 7 Gl
Mg 4 aymiE, MEaRttsiUos a8

RO ks Hh
S i ek
s B E R Fal[I=N
BAHEDEE RS Fayl[l=
Ho5F U EAOT S AR
HALEY5E TR Fal[l=N
=g N—sk 2 e
2% B E R Folll=s
i p—rkZ HE[=
AT B EHR HESTIIER
YRS HUFE s I
HoE D2 TR b1
5763 RS FESTIIEN
HRIRS RS %)
YRE4:BTA AR b1
RIAMZT 4T F b —aEE
B 5 F A Kl SR
IRk 5 A Hhil SN
K DOIFER D A% a =
B2y N) 5 A F S

AR ERREUITE € v & — RS it 23
WrE > & — CANRME <D

RIS BB £ v 7 — il R X F BT (R
SN =)

CZENFWIERY, (ZERAN

A3 vOEREE LU, 743 4158 2Huik
FEMIC I, )RR G v 7 — REXBRS T
HERZEMTE 2 v & — CANEZ D, #has )RS
it v & — =ZJiE B AT (231 IR =0, =&
REWIEES (ZERHET) T 2012 F0MAMIC, <
NEN ORISR THREE Uic s 1 o VBB E b7,
ILHER, 4ACTHRIEL72S A a Y A RKDER%E e TH
3mm JEICHEEID 251 2L, 1% @RIk EKE SR L
THERT 10 MRICHFEHGE U, @i LKFEOUH TH
BERMER LR o U IE, HRokbiBLEDE
5, mbITULbDE 1 & LT 5 BREGHMG L 7.

A a VRO, £hZh 10mL REO
% 50mL 75 2 F v 7 @I E ITH > TIKEKEZH
40mL AN, HEFWHIEEEE TR DR UkiR L TR
WA —7 4 V7 EWM O ErE, 5 COMmEETT
16 FEBERKES e/, ThooBTIM565 V7 LT 10
W AEBAT, BEO—E%E GGRE Yy bE# > TY)
PIL, B2 L, ZhooBRKE L% 10mL
TIAF v 7 RBREICH L, 3% @Bk EK 1mL =0
ZTHERTUHL, HROAROERPEEDETREE
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LB IR, O RERRE & & SITBIEZE Lz, 3% Mg bk
FAKE, ¥ F—=b (HAERH, 2.5~3.5w/v%) O
S 7o, BIRALKRLETHAAL L7 10 BLOHE
T3, HONELSEEMLLEEFERZ b DE S, H
ZADE OB b D% 1 & LT 5 BRE TREBIINICEN
Lz (K- 2).

SOMLTSRAFYIRIEE

FAaVFEFHI0MLEERS

KE4omLERYIRLESE L TRREFI—T1U T 2B %K)

5°CTC16B5ER/KEE S

ErtybEFE->TRETS

108 Z 10MLT SR F YRR EICHET

3%BELIE K F K ImLE N Z T2EEMEI 2 I ZSEXREEEM T 5

K—2 H{FERAWY A3 EERE) R FHEEDOFIR

I #ERELUEBR

74 a VR E RO ARG P, REO TR 2 v

TBEBEKFEURI Lz chEcoRkBickd, % 13
WS EESTE LT 0 mETH D, MTHERD’

FHIRIOEERESRE LT WRFEEZZ Sh T (b
TS, 2011). ARIOFERTHIN 16 MfED 5 A 3 4R
e, BEKFEOEIC X 2 HFOAEREEE, wE &
MHEAE R D" ORIZH Lic (K- 3).

TR ORFMEEC >0V TR, BELEETIC 3%
WERALK S U721, 75 S—EoEMIckD, B
KOWMEZ L FE L, 0%, BTIZaEhsRY 7=
J —=IVEIZ X B INEAE & & b ICH B O LR
TTU7hs, 2 2 RHRE cEn#@ Ry, Hhos
DAL THERELPLIA B 7122 &0 5, BERLKEL
PG 2 RERIRICH ORI E2TTS S & & L, WE
DHEFTRIFEAEDHE FITHROEDERLAD SN
7ehs, BOBLUERET->TH 1I0MOE DS B 1L
BREIFOOEOERSED NV DD - (K

—4), TMHEBRKY oFETrTERWIhbFRARITIE
EAEEBLEN -T2, THODEERNLS, ¥4 a U iR

HTHLEEERIELPT O mATIE, €O ICE0T
b, WL RO HEOORABMEEZTATHS DL
s hi.

FA 3 ARBO Y R E O TEBBLKELIIC X 2 F

T3

5 BXT 18

4 =B 2E
HRIF2S i
=g YREZB2 S
YRELHTA |HIFY25

RIACRTAvY [AHEYSS

BYFOFREREE

2D

s .
zomery  [EnSF

itm#AY

1 2 3 4 5
FAAVREBE A OB BERERE

K—3 A4 a3 WET A a3 FBFERHOICELEIEY
27 FHmET & B H AR R O b
54 3 R EERkE (1%) B 10 5% 0 H AR
(3
S 3 kA IRk E (3%) WLEL 2 KR o F R
FLRE

AR E, 54 3 U2 OTT - 7o AR R
EEbLETToy bLickl A, WEERETO 5 BEREDO X
ITEREICRE b DM 8 mfE, RITIHDEMN1 T
HoTcbDWIMETH 7. THhHoDRATHEAERNT
Kotr v F =V o NEALAHBARSIZ 0.516 (p < 0.01) T,
R & Fl -0 A R I I3 PR O IED B A 5 5
N, 228, HRERAE O 2 T i o fif
LT TE3bDEEZ SN (K- 3).

TSI, ZOHFEERIGALT, &1 a3 REH sk
BB E = LW &2 MR LT, EHBIRAXT b
W (UV), AR Z 2 MV (AR), #lgK I 27
MV (NMR), < Z A7 kL (MS) KD X7 b
JUIRRT 3 K O, FERD 72T LB & o iRz &
o, BRAEBWEX, 1 K=V 7NVav /) L—1rD1
FiTdH 5 4-hydroxy glucobrassicin (4-OHGB) & [FI&E
hiz., ThooREZIT, 714 a3 v BEREOBRIT
TUNYT U ERRE S ENHEEL GRS,
2014).

West 5 (2004) 1, 775 FRBEEOE-Icaxh
B2MEDOA L K= Nvay ) L—rOEGEANEL,
T4 a3 FEFIC40HGB B EENE T EERLTNS,
F 72, Ishida 5 (2012) i, 28 WD & 1 3 % H
T, iz aEhs7vay /) v—1r05 5, 3HEED
A4 R=7ay ) v—ro&giHitRky, &7
V) V= MIHTBEENSQEEMMEIC K > THHFIC
BHELZNI EERELTHS, BEORXTIE, M
oA > K= 7 Ivay ) b— hOERMEIZRENTH
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M—4 FA4a fETE2HOICEHEEREY X7 iR &
5 H oA R
BERbkE (3%) THLEL 2 IR DAL
BB LIy Ao afE 75, A’ T
BKRD’

A, HPLC 7 u< b5 L5, 4 3 UREITIE
4-OHGB BWEEN T B LRI N, HLIENRIET 5
BRiZi3, 4-OHGB gt h THBBRIZLI b0 EE
Zoht. 1L, FAar@ErhemEof v K-
yvay ) v— MEEEFEEOREREIC DN TIIH
BTl Lo TREB WD, 5%, S5O
REZERICX L8P, Mooy MNEEELED TR
HTEIENBEEEZOSNS.

A3 OB A 60 Hfl & T3 &, Ekolr
WaRBRETE, NELTLSE5IT5~T HBBETH
5. ZhUTHL, &4 3 oY A O TR K
FUET 2845120, 10 HRETHEIE Y 27 OFEliAs
WHETH B, ¥ A 3 UFE ORI, Bokh o,
Rl & B U Tl Ik RLEL A2 & T 1 HUMIZHE
TX 572, VA7l 5 R REE 2R TIT
RERD 1/60 ICEKETE 5.

CMEFTOREBEHOERHIZLD, FEEORKIEY X
IEOMETH - T, FEHERPERHE &0k -
T, HEMEORIEMEPRIEREICEEPH 5 LENT
B, W, B, KK, IS EREEEESELRED
RIELPT EICHBELTWEIELELSNS. 11
VHEREOYAITE, IR OB P EREA N b
FRAE BN H O, BRkTiE, S &5 RE 3>
DERFFICO N THRAIICHZIE DR Z 0 2 ShENH
3. 5432 OMEE R W EHEE &, ARIBIR LR
TRV X7 MR, IR TREFINBZ 1T - 70 Gf
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A New Seed Testing Method for Evaluating the Risk
of Blue Internal Discoloration in Daikon-Japanese
Radish (Raphanus sativus L.) -Roots

Masayasu Nagata and Katsunori Teranishi

Summary

We developed a new seed testing method for evaluating the risk of blue internal discoloration in daikon
(Japanese radish roots), and assessed it against the roots. Seeds of 18 cultivars of daikon were washed and
soaked in water about 16 h, then the seed coat was removed with tweezers. The seeds were treated with 3%
hydrogen peroxide at room temperature for 2 h and examined for blue pigmentation which indicates the
presence of a precursor to the pigment. 'Fukuhomare' was used as a positive control and 'Taibyousoubutori' as a
negative control. Rankings of seed bluing and root bluing were positively correlated (Kendall's rank-correlation
coefficient=0.516, p<0.01). To avoid the risk of blue discoloration in daikon roots, this seed testing method will be

useful for farmers and breeders.
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360 Kusawa, Ano, Tsu, Mie, 514-2392 Japan






PSRRI FE RS 15 @ 35 ~ 47 (2016)

35

] 35 BEFE AR IC K B F v ol o SRR D ARBER BEDTEFIE

HH A

CERk 27 4£ 9 H 30 H3ZHD)

Assay of Bacterial Shoot Blight Resistance among Tea Cultivars
and Breeding Lines using a Field Inoculation Test

Katsuyuki Yoshida
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B, ‘WihAED 1F 5] SHESh.
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B n A & v B A SR O AR IRPTPE (3 L an fE & D



HH o BSEERRRIC LS F ¢ W o RO REHFIRTLIEHE 41

£— 4 BHBEEABRICBIT ST v 0 - ZEICE T 3 RERTIROAERMBZED 7 5 XA IV« 7 5 U ZRE

WET — 4 « ¥

BET—4 « hRfEk

K HE 20114F

20124F 20134 20154F

sk HE 20114F 20124F 20134F 20154F

n 156 160 160 160

n 156 160 160 160

SENENL 228.76  271.28 451.33 320.38  FHJJEAL  315.37 342.38 307.54 308.63
A ZFME  BRE P ol H OE A ZFME BHE P OfE H OE

131. 4266 3 0.0000 sk 3. 7798 3 0.2862  —

a)¥  1WHE, —HAEZEkL.
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2 7 UHhEFIBHEOBESEERR

2013 - OB T, MR D AR BER O FEIRIEEIE
‘TRZAHED O6ATH I dBIRETH >, < ¥ Uil
FLAIZ B U756, F89W O B RIS 728 s ] 2208
Avont (KM—4). £— 6 TR TR ~ Rl &
HESNI ‘B, ZIF, Nohh', ‘EvF
MED, LeAHLY B NIHHE OV Uil
FLAIEA T & B TR ERUT 21 Ko/ of AT, RBBIER
iz, BLAED 3 55.8 K/ od 1T EERH M
L, 92AED’ 13203.3 ¥/ m &3 U < FIEERABEM
Ufe, —J, =¥ v ilFlsdn Lotk T o ‘A7
HIPN L EAHED FMUILOK) 5 TR R
BmU7z, chucxtl, ik (] o ‘bx-ow’, [%
R D PRER, EZAED BLU W] O
MNIERAHED’ 13 300 K/ nf UL IS IR ERSHIN L 7z
2014 OB TIE, HAI D FRBER O FIH SERIE
(HRFH] O DIEPHED’ BRZ T4/ M TH O,
2013 fFEE DS X 0 RIFEHMNZ VHFTH » 72 (K-
4). < ¥ UMAK ARG UGS, K THig | 72
3R @ ‘dhi’, RZIE, NOhD', &
IhBD, NI E OFRERI, 50 K/ LT

#£—5 BEEERRICET BT v E « SRR O AR
RRIBIER D 7 5 AHIV o W 4 1) ZKE
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JEQL TR - SRS ke HEEUE RGBT - R4 ke HEEUE ORGSR - R4 ke $RpUE

1 AHHRAEES 0027 55  FLiRF27 5 0. 726 109 #7132 1. 800
2 RzF 0. 040 56 fAFF 0. 757 110 #HE1E 1. 809
3 Hrh 0. 049 57 =77l L 0.769 11 @A ED 1. 849
4 FOobHT 0. 082 58 FriRF14% 0.776 12 &5 1. 867 55
5 ~NIhHHE 0. 084 59 BteXL 0. 777 113 §#7E16 1.887
6 i3l 0. 087 60 HUHF283 0. 781 114 7 1.941
T A4S 0.125 61 LHRET 0. 807 115 71 1.999
8  fhik2%5 0.131 gR 62 XZAHED 0. 832 116 ZHfkH1S 2.003
9 Xz 0.131 63 1399 x< 0.884 %055 117 KLIkF18%E 2.014
10 B&17T5 0.145 64 REpH 0. 894 118 I5 b2 & 2.028
11 2O 0. 155 65 ZXlCL 0. 902 119 ZE»nS 2. 046
12 ZRHHIRARE3S  0.156 66 THbbd 0. 908 120 S6 2. 089
13 7Z2oREY 0.172 67 EIRF1TH 0.913 121 7=7vbiF 2.117
14 WAYE 0.193 68 BRI 0.921 122 & e 2.121
15 ~_ZhBY 0.195 69 HLAHED 0.939 123 AN3 2.205
16 BLAHED 0.223 70 EiR215 0.970 124 FRiRF175 2.278
17 KEIRF297% 0.232 1229 0.976 125 ®»WY x< 2. 281
18 Rzl=bbht 0. 237 2 T=hihby 0.979 126 B Wiz 2.318
19 ALig55- 0. 238 73 K28 0.993 127 HRENEY 2.328
20 XY 0.272 74 1EF OV 1. 006 128 Fk 2.346
21 BB\WbE 0.277 Gid 75 X LkY 1.034 129 » kL 2.353
22 IRENBY 0. 282 76 Z“HHIZLE 1.036 130 OB LD 2. 369
23 HhR45 0. 287 T XEREDY 1. 036 131 5 HEDY 2.371
24 BRIRF32% 0. 288 78 RRHETY 1. 056 132 ZRnEy 2.377
25 ZRHHBEARES S 0.318 79 EVWDOHRED 1. 143 133 Ebh&HFn 2.474
26 LR35 0.336 80 KLIT S 1.171 134 2N 2.477 HR55
27 MHART 0. 358 81 HE9H 1.173 135 EOFEART 2. 489
28 Lwp AU 0.375 82 WiznAH LD 1. 220 136 Wi<hH 2.519
29 ZRHEEEARRE2S 0.420 83 A 1. 250 137 £hiRF3645 2.525
30 AApA IR 0. 427 84 Tk 1.261 138 5 A 2.725
31 HIHOW 0.438 85 1XHD7RTH 1.262 139 =& 9 bH 2.747
32 NiZiFEh 0. 439 86 HLIFF10+5 1.278 140 NpeA D 2.792
33 XxORLEY 0. 445 87T HIV 1.322 141 BLltr675 2.819
3 IHEY 0. 450 88 SLALEDY 1. 357 142 FLiér265 2. 869
35 U115 0. 457 89 W bnE 1. 365 143 (Lo Bk 2.907
36 &R15% 0. 457 ey 90 HEDMh 1. 392 59 144 WF A 2.951
37 BIHAED 0. 475 91 AL A9 1. 426 145 Ly Atz’b9 3.061
38 59 LA 0. 476 92 1X2HLEDY 1.471 146 fhiR16+5 3.159
39 VxXHED 0. 479 93 Frir125 1.524 147 RLIRy25+ 3.182
10 7=FHED 0. 479 94 &R13% 1. 556 148 NN27 3.200
41 Bol 0.534 95 959 1.595 149 fhiRr21% 3.333
42 [ZOHRED 0. 564 96 H45 1.611 150 $24 3.364
43 KRR 155 0.571 97  Kulki1 1.619 151 #LlRF23%5 3. 456
44 @ 0.577 98 ~NIsHL 1.627 152 FLlér24-5 3.530
45 5 LUOMY 0.617 99 ME52 1. 628 153 £ L 3.943
16 KRIESHE 0. 626 100 < 5 &b 1. 636 154 NN8 4.136
47 KLF,67480 0. 648 101 RFENWV 1. 643 155 F#FMEL31 4.343
48 BIRHMNEY 0. 654 102 W2k Y 1. 646 156 B UMD 4.501
49 HIF8H 0.664 5 103 T H3bHE 1. 666 157 B 4.554
50 IRFEHLLED 0.674 104 FEF 10123 1.724 158 KA# 5. 720
51 FhiRF33% 0. 683 105 FhikF34%5 1.733 159 JHEIRMEA 6.719
52 FEXOIEHbE 0.704 106 [EECA278 1.751 160 HLlRy85 6.975
53 < Yib¥ 0. 720 107 TR777 1. 774

54 BLigF20% 0.725 108 RFEHED 1.776

1

a) FYLAFEL0. 2490 « 815, 0. 204 0. 4R : B8R, 0.4L4 R0, 6K3 « 1, 0.6L4 L1, ORI : %085, 1. 0L E2. 04 : 95, 2. 0BLE :
b) R 2 R IR (Fe/nf) IR L7248, 0.20%14.9, 0.41329.0, 0.6(3%44.7, .0.8(%59.6, 1.00%74.5, 2.0/%148.9&72%.
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SRENBY %ii};;fis) 3.3 5.0 42 3
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345 iﬁgg t;SDXXS)é = 6.0 21.0 13.5 i

a) R&EE, BLAEY, ¥50317 [X20054E3 H IZER,
CERENBY, BR33, EIRF3475 132008453 A I ER L7z,

X— 8 HronfEOIRBERIRIUIE & < > > B RO Y
FIHIT BT TR

AL
wiemwn PR (/) %ﬁjﬁ’;k""i
2013 2014 P /i) HE
RHET ﬁ%wgi%*&jﬁ 46.8 216.0 131.4 55 481.5  figy
BLHEDY %J’S:é%? HHELS 4.7 13.2 9.0 IR 29.0 i
2 BT ﬁ’T(ffs)X fis 16.7 3.0 4.9 i 91.5 5
SxHmY leiiggv 17.3 12.3 14.8 26.5 I
BB fﬁfﬁoiiﬁig 0.7 6.0 6.9 B 1103 5

a) A FIZ20104210 4 12 EhE L7z,

F— 9 BERIEAOHEMET< & dhFLALEE A3 B &
PRIEIN D FEIR I K1

. FRBERAE (mm)
BRARE PHE A (o)
ER B PRI IR
REET MEALFR  16.310.89 % 7.910.82 *
~ 0 17.010.57 % 7.7%+0.56 *
NRIZEHHE O MEAFE 3.3+.0.05%% 4.6+0.13 #k

~ Ul 3,740,201 kk 4,30, 27 ®%

a) PO IFEMERFELR L, 2258 TTukey 2 BEIRE
TI%KETHEENH L Z L7 T (0=14) .

THo7eh, ‘LAY & ‘BLAED ORFFEH
657/ mE 111/ mMThD, PPEh-7. Fh
\HLE TR | © 722A LD’ 13 293 M/ nf 12 FKLE
HsimL, £— 6 THELHE M) M EHEsh4
TOMMET, 250 Ko/ f Dl FICSR SR L7z, &
7o, Ok T UFo8s, < v vilFIABAmIc L0,
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TRHED K & S Z WL DY G ERERIC, Nah o7 (K
— 5, X—6).
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M — 4 HEFERTO< Y »MILAIEAG R B 5O FREE
3 R B R T R 1F
/N — SRR A TR T,

3 v VIHEAFNENGRRE & RERORERICKE
&
BAHIR EMRBPER ICRBR D PisEi kbt ‘~
1289 & OBAIEII< Y VIMALKIA QBRI WHEEE
CIRFFREAZ L, BRI TRELME L. W
DU & W AR ICHERE L7235 G, P37 TIRDEM
PER U, “NIT8H & TIHIRHEOREBEILAR ZHNH S
N, SEEOFEHOKRE SICHEENED SN, &5
oMW E <> ViAFNE DR DO K& JITHEEIR
Do 7o (F—9). T/, BRI Z W SR B L7
BaEb, WBRE AR LSS ERBORENE S
(£—9), < ¥ VihFLALER IR 2B E Uit - 7.

N % =

F v il o RO IRBEF RGO s 2212 B 9 5 )
B, oM D F v BT O BRI & HAE R T
B U7ciis AT G, 1985, 1989 ; b WA 5Bk
B, 1988), HIEMNHE T LICRA B, £/, BGEME
BRI (1956) OWELTT, FrLLF v MmFEICD
WT, SRR AR T AR B IR E & AT - 72 FSE R
M, 7o, FEHRIEIIEO ENMREESBRET ST D
50 (i 5 2009 ; Ml S, 2012), FHEOEHTEL
HEPEIN TS, AL T 165 Wfd « RO ARGE
RIPLPE A B ERRBRIC X D HE L, ZhicideT
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K—5 < FLALEL G T B U 7o A O IRBER 7
55 O i R ] 22
AR PAE W', BiR ‘S2AED (RPH) E5

U, Mo ERENGHEEEAERT. 2015 45 3 A 24 HIZH#ik,
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O EHFEESTE, 2015 £ TIZMEE R S NI FFIRE K
Ol FEZREE R, KT » G TSI
HHINZBERENEEN S, B O R IBREER
PRic K& S A S, BRI D S WiZF 0 & TIsiese
HEZIIGET, RESROERET 2 2 Lok nT
W5 (KR, 1988 ; Tomihama 5, 2009). B3I
TR R TE LS 13 7 v Y LA OB IR & B A
THEFTRE SR T, WL IC R 2 2 B
SERHAENM GFHS, 2010), AWHFFRILHEH 1< FHHEE
ORAFED SNEh -1, - T, KWUIFRITFTEEED
WBAPERE UL T T, F v i - RO IRBER
‘2 HE L EELONS.

AR B R AR D 72, FeIk DAEIRIEIZE DD
Shic. 22T, ZulBRAERE D RHIEL D Pz B
LT, HoEIs 3 5 455 AE « RO e fifl b & B %
ICHREHRNT 21T - 72, T DR, RIBOFEKMZEOHE
EDPWENT ERFERSNIDT, 4 EMOPRAEED

:

Bl—6 < il IC MBS U756 OJREE
J55 D I3 BE O i il ] 22
Ens hiseasr L ), BLAEL GR), ‘H
R (iR OWRIEERL, Kb aRMIZHRIERY.
2015 4E 3 A 14 HITEREL « B,

BT i o SR O ARBE EPLTE A HE U A, BT
FIWFEAEE LT, ikt 0.4 KiiE MR & L7 4%
RO RAELE 0.4 & SR SERITHRE U 7o PR 29
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T/, KWL S IRBER KBTI D @ ER O g
BT 2R NEoNT. ‘T2 HD FEHM
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DUERBURSIS 5 72, —J, KPUME 8] 0 ‘a0 hE
D’ XKEIE 13 5 O R MR T H 5 Rl 31 513 [R5k,
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WginAl & LT, itk Mg o ‘S9EhB0’, ‘B

(AHED BXU [$o5] @O P&l 2HHT 5
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REIC B EEZ oND. £, RS ICENEERE
FEEMNT, FREEREYUE O BT 2 2R iIc it 5
T EITKD, Fr ORBEEIEDITEICBIT 2 A AER &
N5 Enfians,

v # E

T v ikl o RROIRBEF RIS REATH 5. 4l
F v dhEE « R 165 AV, ZIICRESREZ BT
AR L, FONFEE DRI & nfE « RHIZD T — 4
KD &, JRBEE BT HIE Uic, 2~4 AR o [l 53
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aEN. Shiextl, 135 @EE - R EELE T4
UFThD, ZhiTi3mBHE & RIER O i ittt T
HBIENZ, Tyt LA PEEA RO R MR
RbaEhi, Kic< v VilFH % F » Bho itk
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Assay of Bacterial Shoot Blight Resistance among Tea Cultivars
and Breeding Lines using a Field Inoculation Test

Katsuyuki Yoshida

Summary

Bacterial shoot blight (BSB) caused by Pseudomonas syringae pv. theae is one of the most serious diseases of
tea (Camellia sinensis L.) in Japan. BSB is epidemic from late autumn to early spring, and an outbreak can
significantly reduce the yield of the first crop. However, little is known about the variations in BSB resistance
among tea cultivars. This study assayed BSB resistance among tea cultivars and breeding lines in a field
inoculation test. Small hedge (about 1.0 m long by 1.5 m wide) of 165 cultivars and breeding lines were
inoculated with a suspension of P. syringae pv. theae (1 X 10° cfu/mL, 100mL/m® in late December. Infected
leaves were counted in a 50-cm-square frame (4 replicates per tested plant) in late March of the next year. The
inoculation tests were performed at least twice. The number of infected leaves per m® was calculated. Median
value of the number of infected leaves in all tested plants was calculated by statistical assay at each tested
years. BSB resistance of tested plants was classified by the average of the ratio to median value (ARM) of each
years. It was classified into highly resistant (HR, ARM < 0.2), resistant (R, 0.2 < ARM < 0.4), moderately
resistant (MR, 0.4 < ARM < 0.6), slightly susceptible (SS, 0.6 < ARM< 1.0), susceptible (S, 1.0 < ARM < 2.0), or
extremely susceptible (ES, 2.0 < ARM). The assay identified 17 HR or R cultivars (9 green tea and 8 black tea)
and 13 HR or R breeding lines. The degree of resistance in the other 135 accessions was MR or lower. Pre-
spraying the hedges with petroleum emulsifiable concentrate before inoculation enhanced the disease severity.
These results indicate that the assay can screen for cultivars that are highly resistant to BSB for use in tea

breeding.

Accepted; September 30, 2015
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Effects of Cultivation Conditions and Tea Processing
on Flavonol Glycoside Levels in Tea Leaves of Tea Cultivar ‘Sofu’

Akiko Matsunaga, Manami Monobe, Sachiko Nomura,
Kaori Ema, Katsuyuki Yoshida and Hideki Horie

1 #&

[l

A 29597 BEREAEMNMTENT P&
70 AME, FREIME 1317 AAEMEE L TKBLE
RS NIFFH OO B REA T 5 A DRA B LUk
RMAHmETH B GIES, 2003 ; K 15, 2012). i
I DOWHFET, Monobe 5 (2015) (XEFEARZEMIEHT DS
B ARMED 75K ) — VEHREFEEZIEL, »
Ve F UEHE RSO MRS IR L 25897 1T,
(EENTWBZ EAH Sz L.

TR —WVETSR A FO—HTHD, 7ivkF
v, IVkRFU, Fu7u—VBERD B, WK
FFEICERE AL UTHAEL, BOBE(R O BELISL O #1545
ET7 70 a v EMES Kb, AT IR A FhE
FhTED, "IVEFUREDTSE) —ILEHEERD
ETHAET S (EHF S, 1962). 77K/ —I)VidkiM %
ENEP ST AME LB Z SN TSN, KOMHE
HCB O TRBICBS T 20 & LTFERIThh & 72
R, 1970 ; #EM S, 1986 ; Ujihara 5, 2009). %
72, Monobe 5 (2015) $f&fm& LToieticidERH L
TeWH9E%ETT > T 3.

INETOWEIZELD, “£9359 TR/ —IE
Pk GARPER, AW, EATEHT 5 2 LR
SN (Monobe 5, 2015), FIGSKMPHIR TN

7 7R — VARG A RN TRETIHS M-
Tko7, 77K/ —IVEHKkOEREHNE LT S
R — VEKEIR R & O DFeEs L -ARTTEZ W S i
THEZENBETHS., 22T, ‘€959 OFEEME
& U THEERRT O B R H 3 O BE D LS, REEH D 7
7R ) — VB RS A RICKIZITRBIC OV THRET L 7.
Fio, WAFRII OO TEEARICE T 22 LRHIZO WL
TR L. &51T, ‘29459 BRADATIRE L
KBERAELTEBEREINALRTETH 5720, & LUEE
FUANDIMT4bBE L, T8 bbEREBEHMN
E U BREDOREBINIE, X 51280 RPFLA~DOIT.
N7 TR —VEBASERICKIZTTREC OV TR
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%, AWFEOMEFEM, WAKRICEOLTHREAE
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1 HEEH#E
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2 BEZEICLZIRERFOTISKR/ —IVEEGKER
ENEWICET EHER
WEHOBFWLHFORMEITLEREID TSR ) —

A S A ROENERFT 5720, WHBX, BifHE

HX, WEK, WEEMAEEX (CHRE0H) EHY
AN 3 IIEHRE L (—X 1.8 X 5m. ZHFKDE

MAMLEXIE 1.8 X 2.5m. ). #7813 EEH 75% Dk

BH Nz =2 # 1600) 1Tk BEATHEEE—

FARIG O HM, “HKE, WEXIE S HM, WEERMS

WEEX 1 183 HIETT » 72, S XOHEF % £ h 2 hobhids

U, 2NN GrHEIET) T40 BBARL (C

A D B A REZEIX & PR A EEEIX 1T 50 BPRED, 2
KBRS (774381 20l S P

%, RO TREERTEE L.

3 BEZREILIBIREFDTISKR/ —IVERKER
ENEWCET IR

KW, ZURHZEORETHROZE, EH0RK
DHEREOFHEN T SR ) —VEHERESHEREICKIZT
WOV T AL FRTHBR L

BRI DRMICB T 2 BB SRR AL I a5
BEEEZ RO U B RED. MHXIE, Rz T
40 EIZEZ L, 2 KA @B AE O THEE, B2
iR, REKR O TREARCRIE Uic, ZPLEIT 8 R G R
B4 30°CT 1 BRATY, 2 DO%RIBIRIX & FREIZH
BL, B U7, ZLUKMOBER, HHXEFEELK
TH U, 2 UKL &K T 180 AR L, X
HEIX & [RlRk I B U 7z,

ARICBT 2B b RERBRICFEE R ST B K
). ZW o RoBE I VRS BRI (SFH R

-1 KHehicBi3 375K —IVigkko kS

WE I 5

e Myricetin-3-0 -galactoside M-gal
Myricetin-3-O -glucoside M-glu
Quercetin-3-0 -glucosyl-(1-3)-rhamnosyl-(1-6)-galactoside Q-glu-rham-gal
Quercetin-3-0 -glucosyl-(1-3)-rhamnosyl-(1-6)-glucoside Q-glu-rham-glu

T VEF > Quercetin-3-O -rutinoside rutin
Quercetin-3-0 -galactoside hyperoside
Quercetin-3-0 -glucoside isoquercitrin

o7 e —

Kaempferol-3-O -rutinoside

Kaempferol-3-0 -glucosyl-(1-3)- rhamnosyl-(1-6)-galactoside
o Kaempferol-3-O -glucosyl-(1-3)-rhamnosyl-(1-6)-glucoside

K-glu-rham-gal
K-glu-rham-glu
K-rut

x—2 RUEZRMHOENCXBRRMNEFTOT 7K — VKSR

pg/ml

SRHED RSET WpTeIR LD
4°C  100°C  4C 100°C  4C 100°C

1R 54y 1RFRE 55y 1R 5%»

Myricetin-3-O -galactoside 22.1 29.8 22.7 31.8 15.7 22.0
Myricetin-3-O -glucoside 16.5 21.0 7.9 10.9 7.7 11.4
Quercetin-3-0 -glucosyl-(1-3)-thamnosyl-(1-6)-galactoside 131 13.7 60.1 65.5 1.2 1.5
Quercetin-3-O-glucosyl-(1-3)-thamnosyl-(1-6)-glucoside  348.9 353.9 111.5 1244 974  103.1
Quercetin-3-O -rutinoside 22,1 252 9.6 12.3 7.7 10.0
Quercetin-3-0 -galactoside 17.7 245 19.9 273 11.4 16.7
Quercetin-3-0 -glucoside 8.3 11.8 2.9 4.1 1.5 2.9
Belompetol3-0 glucosyl-(1-3)- thamnosyl-(1-6)- 165 143 1228 1257 70 84
Kaempferol-3-0 -glucosyl-(1-3)-rhamnosyl-(1-6)-glucoside 121.4  121.9 70.2 74.1 78.9 82.7
Kaempferol-3-0O -rutinoside 10.2 11.0 6.1 7.0 10.7 10.3

RIET—FKRK
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D EROTH03E, iR ke, o TRTEEL
fo. FLAROBIEIIHIH X 0 BNZER L, LR HEIEE (O
FHRTHD 2HOTHEERL, 25CT—FRIT 1 RS
1 K[ 80 4, ZF/AF 30 530 5 50 5 DRBELIED
HRRARBE A O TRBEIE Uit 21T - ClRlE L2,
BRIHARTIEOFEM BT 28 & R MICB 3 235
Z [l H R 0 3% O T BR T, i G20,
UL, FIZRRLE I LT o AELERBR AT - 72,

4 ERSSHT

75 AR — VEHER O G A RO E X, Monobe 5
(2015) DAHBFEIZHEY, IV F VEBEHAIL myricetin-3-
O-galactoside (M-gal), myricetin- 3-O-glucoside
M-glw), 7 )Vt F ELkERIL quercetin-3-O-glucosyl-(1-
3)-rhamnosyl-(1-6)-galactoside (Q-glu-rham-gal),
quercetin-3-0O-glucosyl-(1-3)-rhamnosyl-(1-6)-glucoside
(Q-glu-rham-glu), quercetin-3-O-rutinoside (rutin),
quercetin-3-O-galactoside (hyperoside), quercetin-3-O-
glucoside (isoquercitrin), 7 ~ 7 = v — )L g # 1K &
kaempferol-3-0O-glucosyl-(1-3)-rhamnosyl-(1-6)-
galactoside (K-glu-rham-gal), kaempferol-3-O-
glucosyl-(1-3)- rhamnosyl-(1-6)-glucoside (K- glu-

rham-glu) kaempferol-3-O-rutinoside (K-rut) %434 L

. BT TR —IVIEHER DA X HIC B T BT R

1~mbto77$/—wmﬁW®&ﬁ%#uﬁEu

X BE IR MR O RIS SN P> DT (FE— 2).
ZByRIT 40 5RO A KEMA 10°CT 1 Ryl fl i %,
AWML, WK o< 757 4 —ErHME Liquid
Chromatography Mass Spectrometry, LC/MS) %
T

m &% g

1 HERHCLIREFOT SR/ —IVEREEKER

BEDENICET R

a HEOXE

&K= 3ITHHERMOE OIS —FKD 7 TR ) —IVEKE
HWEARICKITHEER L., WHOAKICLE 75

J VKBRS A REE LR 5 &, —FARIPEETT
95 & M-gal, M-glu?t ED Y & F VEEHE& & Qglu-
rham-gal, Q-glu-rham-glu, rutin, hyperoside,
isoquercitrin 7% ED )L & F VAN K & A Uz,
IV T UEHEA L TV F R AD B IC X B
ORERRZNZThOSHKIZ L DRI, 75K —)b

F— 3 BERUDOECH—FLD T IR — VEHHASHRIZRIZT R

. AR 7

R WeE i

s ypg, Mgl 25.0 @ 16.5 ° 24.1 @

M-glu 8.9 *° 43 ° 104 *

Q-glu-rham-gal 527 ° 284 ° 56.3 °

Q-glu-rtham-glu ~ 184.5 ® 119.5 © 207.1 @

reF L rutin 77 ° 40 ° 83 *®

hyperoside 8.1 2 48 ° 73 °

isoquercitrin 1.3 02 ° 1.5 %

K-glu-rham-gal 70.2 2 66.5 * 524 *

77 = v —)L K-glu-tham-glu 95.8 @ 85.0 ? 73.7 ®

K-rut 7.1 ° 6.0 ° 6.1 °
wWIVweFLT YA 17.0 10.4 17.2
worneFrrsyay 102.6 63.0 112.6
Wy T7ea—LT Y ay 66.6 60.5 50.9
WISR)—AT 7Y ar 186.1 133.9 180.8
W7 IR —VEHEA 461.4 335.3 447.1

KPR & BB ORERIT20144E4 A26 0, ERHAMEEISAIA. HET4A 17N LMHMERE TITo 7.

ZEFREETOEE (ugml).

BT 7 aiIfEREREN SR,

FATICBWTER DT AT 7y MiTukey DL EMEDRER, SUKETHEEHY .
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E— 4 BEZUEOHENDBFLDO T SR — VEEEKGHEBICRIT TS

% 1A 77 werE
N EE 1 = Shis N g hie
A1 B WA RS
a b a b
S ypg. Ml 452 24.3 : 40.0 20.3
M-glu 31.6 ° 13.2 309 @ 103 ©
Q-glu-rham-gal 86.4 ° 54.6 © 68.9 ° 40.8 9
Q-glu-tham-glu ~ 342.7 @ 216.6 ° 319.6 ° 1954 °
rEFY rutin 14.6 @ 56° 134 @ 40 °
hyperoside 8.1 % 34 ¢ 57° 23 ¢
isoquercitrin 39 ? 1.0 °© 26° 02 °
K-glu-rham-gal 452 ? 48.0 * 299 ¢ 36.4 °
yrv7 = m—) K-glu-tham-glu 66.2 ° 66.6 ° 477 ° 523 °
K-rut 6.5 ° 50° 5.8 ® 40 ©
WIVEFrTrY 38.4 18.7 35.5 15.3
woratFrr sy ay 182.6 111.5 163.7 95.8
W Tea—LT Y ay 45.5 46.0 323 35.7
WIIR ) —AT Y 3 266.5 176.3 231.5 146.8
W7 IR ) — LR 650.3 438.4 564.5 366.1

KPR E W OTEIT20144E6 A 18 H, EIEAELE L B ERAEIEII6A 238, WEIZ6H10B Ok E TITo 7.
HEIXRHEEFTOERE (ug/ml) .

W77 a i IEEREEENDEH.

BERHBMOBITICBWTRR LT L7 7y MITukey DL EREDRE R, 5% KETHEEZHY.

x5 BRTHOFMHDENNT IR —IVEHKREAREIIRITTRE (—FD)

pIgiis Z TRA L
NE R M-gal 242 24.4 24.5

M-glu 8.1 1% 79 ¢ 7.7 °

Q-glu-rham-gal 52.7 @ 543 ¢ 514 ¢

Q-glu-rham-glu 178.0 @ 183.0 * 174.8 *#

Nt F L rutin 7.8 ¢ 811 79 ¢

hyperoside 89 ° 84 ° 85 °

isoquercitrin 14 * 13 12

K-glu-rham-gal 76.8 ° 83.6 ° 772 °

7 v —/)v K-glu-tham-glu 943 ? 101.9 ® 958 ®

K-rut 8.7 ¢ 9.0 ? 8.7 ¢
wIVeFr7rsYar 16.2 16.2 16.1
wornkwFroT sy ay 100.6 103.0 98.6
Wy 7xa—nT7 7Y ay 69.3 74.9 70.0
W7 IR =T 7Y ar 186.1 194.0 184.7
W7 IR —/VELHER 460.9 481.8 457.8

R 1320144E4 H24 8 .

HEITEHETOEE (ug/ml) .

BT 7V IR E R B DR,

BATICBWTER LT LT 7 Xy MITukey DL EREDFEER, SN KETHEZEDHY.
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-6 WEATEHOFMEERMOENNT A/ - VIEERSARICKZTZE (CFR

% R %A e
3. oL /IA
(BEK) (FEAK) "
a a b
Oy M-gal 42.5 47.1 20.2 .
M-glu 299 *® 36.5 12.3
Q-glu-rham-gal 83.6 ? 95.8 @ 77.6
Q-glu-rham-glu 3547 @ 402.4 *® 321.1 @
JEF L rutin 14.4 16.7 * 124 °
hyperoside 8.0 ® 92 @ 6.0 °
isoquercitrin 3.7 @ 4.6 ° 29°
K-glu-rham-gal 43.1 2 48.1 * 395 2
r v 7 = v —/)L K-glu-tham-glu 65.1 ° 75.0 ® 58.6 *
K-rut 6.3 ® 7.0 * 6.0 °
BIVEFrTI7Y)a v 36.2 41.8 16.2
worneFrrrsY)ay 185.9 211.7 167.5
wrryzza—nAT 7Y ay 442 50.2 40.2
WMIZIR ) —nNT 7Y ar 266.3 303.7 224.0
W7 IR ) — VBRI 651.3 742.3 556.4

HEL1320144E6 H19H .
HETRHETOERE (ng/ml) .
T 7V NIERE R E R & DR .

BATICBWTER DTNV T7 7 Xy MITukeyD S EMEDFREE, 5% KETHEXED.

BBEED S B ‘2555 L AEN S Qglurham-
glu 1235 % 72 & 4 L 7. K-glurham-gal, K-glu-
rham-glu, K-rut 72 &4 > 7 z o= VidHiAO&H &I

BREYEOLEIL L -1,

CHEAR, AEX EFH IR L cpEX TR, Y
£ F VECHEA & v F VORI D S AT IR X & L
BLUTEML - (- 4. rv 7 zo—IVEfEKOEH
i3 Krut O#FERXATRX & 0 b FMITED - 7228, 4t
TBX S B X TR EIENIED - 7o, BB R A1
XTiZ, EEAEDT IR — VEHER A RII X
PHEX K D ED - 72Dy, 7V 7 zo— VB S b,
K-glu-rtham-gal I3xf{IEX X 0 K<, WEX X O FEICH
WEARER s, —FARALFBRIC I Y B F VA L
vk F CREEROKEIC X AP oBEIRThEhO
BBiARIZ & D 72 5 72 h3, rutin % isoquercitrin (Vg
NOWENIITE T HRMPBEENRE WE D - Fo.

b REICLKZER
—FBRIGERA TR 5 &, Q-glurham-glu I+
P LUIc, o 7 5K — IVECHER D B A E X DO

BAHRBHEX KR UABRGRERZ L L -7 (- 3).

ZRBROBHAIELEX T Q-glu-tham-gal, hyperoside,
isoquercitrin, K-glu-rham-gal, K-glu-tham-glu &#H &
WHHEX SR LD L (F—4). Zokeoigr 7K
J =T 7Y a oI Ly v am— T a
Y ORRDIEENKE D - Tz,

2 BRRHICLBRERDTISKR/ —IEEREE
ENENICEET HHE

a ERORE

Z— Il BROBEETHOEZMENT 5K ) — VIEdhE
EREHRITKIZTHEE R Uz, —FRBIEBWNC 30°C
T 1 HOERUEAZT->ThH, WThOT TR —b
AAROMNI S UABICE LD -1, ZR/E
EMUBIT X B 75K ) — IVEHEA S G RO H E 50
WD ohishote (FE—6).

b #ZLUKEOZE
—HARDOFRELRACTH LRSS K —IVEFE
IChIF B AW L7c. 2 ORR, A LKHZ 180
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LA LSS

D7 U & i LA RIS shidip- 70 (E— 5).

¢ REICLZER

W—O—FRFEELEHTREEED O R EREL
75K —IVEHEREARAELKE L. (- 7). TOH
B, BREREELO RO T SR —IVEHRICEELER
A ohisio iz,

X 51T, A—DFETHE LR REALRXDT SR ) —
IVECHIA S G RAZ KT 5 &, —HBAIE, FREHED
BAEL O EHRMEL B2 EHAARED SH, FFTI V&
F U EBER DB NIEE TH - 7o, “FF b RARITEL

RITBET 5 &7 5K ) —)VECHER IS 0, FF
*‘Uﬁ%/m%%Aﬁiﬂﬁ§<ﬁ9bt(§ 6).

v % =

ARBTIE, ‘2959 ORTEHDT 5K — Uk
WEA BRI OWE LHFORE DO E L E DN

-7 HKEOEWDET IR —IVEHAESERICKITRE (—FEF)
el IS S
a a b
NEE S M-gal 233 23.3 6.7 .
M-glu 94 *° 9.6 * 0.6
Q-glu-rham-gal 52.1 @ 522 @ 375°
Q-glu-tham-glu ~ 205.4 ® 201.8 @ 1559 °
7EF Y rutin 74 ° 6.8 * 47 °
hyperoside 6.3 ° 6.2 *° 3.8°
isoquercitrin 1.1° 1.2 02 °
K-glu-rham-gal 543 ° 549 * 447 *®
47 xm—)L K-glu-tham-glu 773 @ 81.9 @ 63.5 °
K-rut 59 ¢ 6.0 ° 4.7 ¢
wIVkEFrT77Y v 16.4 16.4 3.7
worneFr 7T sy ay 109.0 107.3 80.4
Wry7xu—7 s Y)ay 52.9 54.9 43.4
WTZIR)—NT TV ar 178.3 178.7 127.5
W7 F R ) — VB 442.5 4439 3224
FERIT20144E5 H3H .
BEITEHRFOERE (pg/ml) .
BT 7V NTEAER S BB,
FATICBWTEARDL T A7 7Ny MiTukey DS EREDFER, 5% KETHEEDH .
b7 IR —VERBRNOEEZ 40 FHPRERCE T 278 URH, ABGTOZMHQH, &

VAP SASE IR SNOY | NIRANIOE 20 S Uy S aEdem 2 2
B L.

BRI RMORBRIT BT, FEERIT OB LI X 0
FWEL I ) v F VEBEA S r Ve F UECHEAO A AR
BARECWA L, ¥v 7 co—VEHEKOWEIZL 24
HRADEEBINE M-t Fi, —FREFLDT
SR —IVEERERKT 2L, ~BROMBX O T
SR =T 7Y aEERII 186.1ug/ml T (F— 3),
T/ARIE 266.5ng/ml TH D (F—4), RO HFMNT
SR —IVEHEREEN . By T zua—T Y
IR —FBRDITINEN -T2, ZThid, Monobe 5
(2015) ORBHFER EFBOHRETH 7. T7IR ) —
WIZENB D SHMERZDIET 5 LEZ 5N TNEDT,
3 F A & VR F OB A O A AR %
%iDB%E®§PQ§$TaﬁEﬁW<,W%=
%ﬁﬂ%u%%ﬁﬁ@5h5:tf%ﬁ%ﬁﬁybt&
ZZohi, Wk (1953) bHEIZK D KEFD 7 5K
)= VORERBMHIENE Z EERE LTS, o7
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o — VR A i?BZEOJ?ﬁ%%% o tcted, 7z

0 —I)VOEEIZED B EZ 1T WiREMEAHEE =
iz, ‘29559 ©OI5K) —}bﬁﬂﬁﬁi@ﬁ’ﬁ%ﬂib‘lb
Y F VEHEANRBZ WY, 75K —IIVOEREH
W& LieRahpET 25460, #EEREITLmOITMN
BhwEEzonr,

fzEIci2 5L, —FRiE Qglurham-glu & mITPPBEM
L, %X 1¥ Qglurham-gal, hyperoside, isoquercitrin,
aHERMEY L, B v
Ta—=VT 7V arnkKE s L. Monobe 5
(2015) OWETIE, —FRHFOEMMNO T FH ) —
wm%W®ﬁﬁEu,iUt%/Mﬁ%&7wt%/E
BEAIT B 2L U722 G E N EDPRATIFIC

K-glurham-gal, K-glurham-glu

3K, v T o— VECHERIE _EALO AL 3P 3E
2L aEhAAITH-7. ZHhH6DIENS, v

7 = o — )VECHER I EE TR 3 5 08, o A O
BHRR, ELEOHAGOEARIIHET LI DS, #

Bz 2 ¥ h oA BOHMII—RkTRLWEEZ 6N
7.

BREZMIT OO THET LSS, 30°CT 1 BRI E D
NP UK O 7 5K ) — VB A~ O R8I35
BoNEMD Tz, FRICOVTHRI LS, 00K
ICELE LA 3RARAEE L 75K ) — VECHIA S A &

IR > 18, KR E L CHE LB A D Lk,

RT3 ) & F VEHR b 7 5 K ) — VECKEA & X
THWPRBREMNKE D -7z, Roberts 5 (1951) dRHED
BRLBERICE D IV F U bE s Z EA2MRE LT
W5, 75%/—»M%W%§mﬁkbfﬂﬁbtm%

Ald, ARSI, BRAELTMLT 2139 05
EEZONS.

FTAE, ARBWEIES & LT TR S HsREME 2Rk
THRHESNIZBELZ L -TW0W5, ‘295597 3fEkk
DELXPHEOMEE L TINETEAINTEIN, 4
%iZ7 SR —VOBEIHE LTHRANEZL SN, 4
OB W T, AmEiEtER S0 r Ve F v ‘2
939 ITBULEARE, FIVeFUTIY a T
HisE, GHRBOEO—FBFOWEHENKXDOEH R 63.0
©gml THO (£—3), EARDOH N _FHLOMBXT

13182 1 g/ml TH -7 (F— 4). LML RLIC &
DIrveF vEaFEM 2HBUEEAT B0, FileF
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Effects of Cultivation Conditions and Tea Processing
on Flavonol Glycoside Levels in Tea Leaves of Tea Cultivar ‘Sofu’

Akiko Matsunaga, Manami Monobe, Sachiko Nomura, Kaori Ema,
Katsuyuki Yoshida and Hideki Horie

Summary

We evaluated the effect of preharvest shading, the degree of new shoot maturity, withering and degree of
steaming during green tea processing, and tea types (pan-fired tea and black tea) on flavonol glycoside levels in
tea leaves of tea cultivar ‘Sofu’. Preharvest shading largely decreased the content of myricetin glycoside and
quercetin glycoside. With shoots maturing, kaempferol content decreased. Withering and degree of steaming did
not effect on the flavonol glycoside levels. Pan-fired tea processing did not change the content of the flavonol
glycoside, and black tea processing decreased the flavonol glycoside levels, especially myricetin glycoside

decreased significantly.

Accepted; October 19, 2015
Tea Research Division
2769 Shishidoi, Kanaya, Shimada, Shizuoka, 428-8501 Japan
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Examination of Irradiation Conditions Using LED Light
for the Growth of Tomato Seedlings

Yasumasa Watanabe, Takaki Yasuda, Tadashi Yoneda and Akimasa Nakano
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5 EDBZNL. UL, "NTREWZESNIEREITR
RIChEAEIN B &P, NIBBRENAE—Z/HICH D
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7L (NIRRT 28ALTED, 2014 £
3,630 HADH Z4EELTW5 (F, 2015). b= FTiE
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EO, BREHIIHT A= —XNEELIbDEMbN 3B,
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Ao M E IR B ARETED H 2 BRI & LT
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® RGBFr RGBFr — 168 33 168 21.3 30.0
%= 3¢ A(RGFrB|RGFr— B — 230 33 175 12.6 30.0
> ¥ O) RB RB — 200 200 230
3 @3¢ ARB R B — 230 200 12.4
© BEARAT — 154 217 132 29.0 264
@ RGB RGB — 200 62 200 26.6
= @ A(RGB | RG B — 200 62 200 13.3
B @ RB RB — 300 300 346
4 @ ARB R B — 300 300 17.3
@ AT AT — 154 217 132 29.0 264
a: LEDEBBAIER G, B, Fre&bHT. TNZIOE—VKKIZR(660nm), G(525nm), B(450nm), Fr(740nm).
b: #¥ATIER;601-700nm, G;501-600nm, B;401-500nm (24 [+ TPPFDEE H.
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WTIE R IR AGIEE B GHR PPFD O fiflic Otzh R t
I UM% G OO GHE PPFD & U, IRk
IZ PPFD Y47 b o il#E I 2 KD 7. KRicgHBRX D
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Examination of Irradiation Conditions Using LED Light
for the Growth of Tomato Seedlings

Yasumasa Watanabe, Takaki Yasuda, Tadashi Yoneda and Akimasa Nakano

Summary

To study the growth of tomato seedlings, we used LED light at different wavelengths under various irradiation
conditions such as different combinations of LED light, light intensity, and lighting time schedule. For the
experiments, we used the ‘Momotaro-York’ and ‘Rinka 409’ cultivars of tomato. We examined LED irradiation
conditions suitable for the growth of tomato seedlings, and compared the growth results to those obtained using
fluorescent light. In addition, we calculated and evaluated the electricity consumption and efficacy of LED light
per dry weight of tomato seedlings produced. To culture the seedlings, we used the “Nae terrace” system, and we
changed the light source from fluorescent light to red, blue, green, and far-red LED light. A comparison of the dry
weight of the seedlings per daily light integral under each light condition for ‘Momotaro-York’ suggested that
irradiating tomatoes with far-red light in addition to red and blue light, or irradiating with blue and red light
alternately, yields similar or better results as compared to those obtained using fluorescent light. Moreover, the
electricity consumption when using alternating blue and red light irradiation was 62-79% of that when
fluorescent light was used. This suggests that alternating blue and red light irradiation could contribute to
electrical cost saving in tomato seedling production.

We obtained similar results for ‘Rinka 409’; however, we obtained different results for ‘Momotaro-York’ under
some irradiation conditions, which could be attributed to the varietal differences between the two tomato

cultivars.

Accepted; October 23, 2015
Vegetable Production Technology Division
3-1-1 Kannondai,Tsukuba,Ibaraki,305-8666 Japan
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Development of a Growth Model for Prediction of Top Dry Weight,

Head Dry Weight and Head Fresh Weight of Cabbage
Grown in Winter Season

Kunihiko Okada and Hidekazu Sasaki
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He 5.
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0 EFIEERT—IHE

AEHETIVHEORRSH R CAFEMES) &

Ufe. EBETIVOBFIZIE, 2002 4FE, 2005 4FE, 2006
HEOZ NI NS (ZHIBHTLRT) TiT -
TeRERR D 7 — & B L O = IR —EET 0 23
A B ORFERIEETIT > TO B[ S Dk &
WoAET—7 M7z, Tablel, Table 2 iZZN<Hh
DF =%ty b ORIER & BB, A ERERE %
AUt s E &, Bl E L & 128 REEHE
Vb LA ZROCTITWO, ERERE O Hil 3 A 4E 3~4 B210]
TH - fo, BIHERIPIENATRET D, PHETTNR
BRTid, M 60cm kM 35ecm1 Az CRRAEZE 4762
K /10a) TH > 7cDTH L, Hili—E0T O EEF RS T
(&, HRM 30cm THAM 150cm A TH 4 ] 60cm @ 2 %Al
Z GBRAE#E 4444 K /10a) TH - 72,

RN E S, MR « BiRR I HISIZ B 1 B IEIFIC#E L T
1T-72. Anou2005 TiIERAZDORMMMEMNR SH, W
fii ] BE7S FEEREIZI3E R 9, Ichishi2005-1 Tld, FEERAE
KRITHELENBE Shih, Chollhor—5ty
b TORRREMILINEFN T H - 72 (Table 1.

HERE, FEERER g ~Ht g ORSERBAIG I~ F5 5k

Table 1 Dates of transplanting and investigation, and growth of cabbage in the nine datasets.

Initial investigation (head growth initiation stage)

Dataset name Date of

Investigation at harvest (after head fresh weight exceeds 1500 g)

Dates of destructive

transplanting

growth investigation

Date Top FW Top DW Head FW Head DW
NIVTS field (T'su-City, Ano, Mie Pref.)
Ano2002 2002.9.3 2002.10.25 1146 + 68 87.1 + 5.7 63 + 7 50 + 05 2002.11.22, 12.16,
2003.2.25 2632 + 163 278.0 + 185 1706 + 114 157.5 + 10.7 2003.1.21
Ano2005 2005.9.13 2005. 10. 27 419 + 47 42.4 + 4.0 8 + 2 1.0 £+ 0.2 2005.11.20, 12.14,
2006.2.3 1926 + 149 2286 + 16.7 869 + 79 98.8 + 8.6 12.26, 2006.1.12
Ano2006 2006. 8. 21 2006. 10. 3 678 + 117 62.8 + 10.9 29 + 13 25+ 09 2006.11.8
2006.11.29 2587 + 226 213.3 +£ 22.1 1527 + 161 117.6 + 13.7 o
Farmer’s field (Tsu-City, Ichishi, Mie Pref.)
Ichishi2003 2003.9.5 2003. 10. 31 826 + 113 76.1 + 11.1 66 + 14 6.3 + 1.9
2004.1.13 2588 + 167 281.5 + 21.5 1553 + 107 166.8 + 12.8 2003.11.12, 12.5, 12.26
Ichishi2005-1 2005. 8.25 2005. 10. 13 696 + 168 56.0 + 13.1 21 + 168 1.9 + 13.1 2005.11.25, 12.9,
2006.1.26 2456 + 300 320.0 + 34.1 1605 + 249 192.1 + 26.9 12.21, 2006.1.12
Ichishi2005-2 2005. 9. 20 2005. 11. 8 710 + 43 685 + 4.8 65 + 9 6.6 £ 0.7 2005.11.25, 12.9,
2006.2.28 3172 + 288 3458 + 29.0 2115 + 209 207.8 + 185 12.21, 2006.1.12, 1.26
Ichishi2006-1 2006. 8. 18 2006. 10. 4 900 + 109 754 + 7.3 35 + 9 29 £ 06 2006.11.10
2006.12.1 3262 + 629 2455 + 47.1 2020 + 466 125.6 + 30.2 o
Ichishi2006-2 2006. 8. 19 2006. 10. 4 639 + 170 54.0 + 13.0 27 + 4 23+ 04 2006.11.10
2006.12.1 2647 + 476 2253 + 37.0 1554 + 365 1154 + 26.7 o
Ichishi 2006-3 2006. 8. 25  2006. 10. 12 625 + 102 59.7 + 8.8 25 + 7 28 £ 0.6 2006.11.13
2006.12.1 2458 + 601 2259 + 47.3 1560 + 463 128.2 + 36.0 o

FW: fresh weight (g/plant); DW: dry weight (g/plant)
Values are means *+ 95% confidence interval (n= 8-12).



FH - e R 0 FEIF v XY OFEERERNE 7V O FH% 69
Table 2 Daily air temperature after first sampling in the nine datasets.
Temperature (°C; mean for 10 days)
h h Dry matter
Days after 0 10 2 30 40 50 60 70 80 90 100 110 120 haﬁi‘;it content of head
first sampling -9 <19 29 -39 49 59 69 79 -89 99 109 -119 -120 . at harvest (%)
Ano2002 12.3 9.5 9.2 9.4 7.1 7.1 5.0 3.4 4.0 3.5 5.4 5.0 6.5 6.7 9.2
Ano2005 14.5 13.3 9.5 8.3 5.3 3.1 4.0 2.9 4.1 4.7 6.9 114
Ano2006 19.7 185 177 139 112 16.2 7.7
Ichishi2003 16.0 12.3 11.8 10.0 6.3 5.2 6.2 4.2 9.0 10.7
Ichishi2005-1 19.2 16.1 153 114 11.1 74 4.4 4.3 3.6 5.9 3.6 9.3 12.0
Ichishi2005-2 13.1 10.8 8.6 5.8 4.1 4.3 5.1 4.0 4.9 5.3 6.9 6.6 9.8
Ichishi2006-1 194 179 16.6 13.2 11.3 105 14.8 6.2
Ichishi2006-2 194 179 166 132 11.3 105 14.8 7.4
Ichishi2006-3 18.4 17.1 139 111 114 14.4 8.2

JERFICBE L7 (UUF, CoRgs&T—5 &y b
PALA R EMP3Y). £k, IR S X OREERIE K& 1
~5OEFEREET -7z, o7V U703, fRimisd
BARZRET, ho, BEEEMEK & Rk S A EA
BTRAWV 8~12 HikZ B, S UM L TIT - 72, 4>
T Tk, KBRS ENITE &L, EREEN R
%, 80°CTHEL, #WMELE L THELAL Tk, &%
T—%7 %y MEIGET, SREBEEREF L. Bk
BCiE, SERRE LTS TR B L,
20cm & % W (3 25cm DEEHER T NV EIRZ T, fEIARE
k&0 ATz, 20%, AIET 07 S LEH
W, RGB D SAIMEE S HE S hicmHR B E G L
AATRERER: 5 XV O O R S THRE Ui Ok
R»o, shEBGEmEZR Lz, 72720, ~"v—v s
VRO, RGB D S ORI E A3 L&l
220V TR, —RIERA VbV 7 Mk, RETR
% iR IE A Jifi U 72,

%72, Anou2005, Ichishi2005-1 8 XU Ichishi2005-2
TOTF—%ty MHIGEA T, Y7V 7 Uicfik
D55, H EESTEOZAZN 4 BEKIZONT, S
WA G« FERBICHIPELT, N-C T+ 54 %— (R
HALTE >~ 7 —8, SUMIGRAPH, NC-22F) %l
TEEREAREZWE Lz, ZOFE, Anou2005 T 4.26
+0.03, Ichishi2005-1 T 2.83 * 0.44, Ichishi2005-2
T4.77£0.20 (WWThd, EHPEHDY (gg), B

fEE t BEIC K B 95% M IEHEXE, n=4) Th -7z,

ZDZ EMS, Ichishi2005-1 TH SN - BHE IS ASBRIE K
DOENIZ, EERIERPICBIFAEREEBRZICEE LD
EEZohi:.

M £BEFIEZHE

1. £EBBREOETIVE

a HEYHEEBRE

P REIZ DT, fEWRDS3 13 7 H 4 & 1 RUE
(radiation utilization efficiency ; H & %% (g/MJ))
ERUICHD, THbDB,

ATDW = DIR X RUE (D
(ATDW (daily increase of top dry weight) : Hii_I-#8ez 4
HE4n#& (g/plant/day), DIR (daily amount of intercepted
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O A2t SR & SRR OB TIEET 3
EVO VL, FIOARENEERET I B72DIs, EHFET IV
PRSI S LIELIZAHL SN TS (Shibles 5, 1966,
Sinclair 5, 1989, 1992, Stockle &, 1990, Wilson, 1981).
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52 EMHB (MHS, 1997). ARTHO NS D42
TOTF—F &y MIBOLTE, KAYOEBEMER B
TR, EBGEmMED T K& <, SEENRY 2 m %
Tt - T B I EEMER LD T, DIR DFHEIZE,
BHEEOWH & UG SO 2 RS R %2 AT,

DIR = S X AA (2
S: HH4t& (MJ/m*day), AA (allocated area to each
plant) : fEAZI2M R (m*plant) = 1/density G
£ (plants/m®)) & L7z,

b EHDEERIBADHEIBIE

ATDW 5, EH SN AEHRITIG U T, EEKIBIZa
lEhasl EEli, §48bDH,

AHDW = ATDW X DDH (3
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(AHDW (daily increase of head dry weight) : %&BkiEzZ
YEH¥ME (g/day), DDH (distribution factor of dry
matter to head) : FEERIN DM ILR (glg)) & U7z,

c EHEOEKREEMETRR

FEEREB D ARSI A S 72T, BEEHEMOTY
EHIMCHd A (LUTF, FD ) L0 H#&iHizic
Fil - HAL,

AHFW = AHDW X FDH (4)
(AHFW (daily increase of head fresh weight) : SBR[
{REH¥IE, FDH (ratio of fresh-weight increase to dry-
weight increase of head) : #5EKED FD . (g/g)) &L

2 EFBREICHTIREEAHPHOETERIKIZ
HEERTEFTINNSGA—Y
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Hijik U7c & 9 12 Anou2005 ¥ £ U Ichishi2005-1 Tl
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o
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o
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P REERARME U TV, 22T, UTOEFILAS
FSA—F OB L TIE, ZDO22FKB0kT5F—%
ty MEHANWAEI EE LK., ZhiTEy, B S RkEER
AEPBERIN TR EBETFT VOB L5,
EMEEICEHLBZ /IS XA—%
KT — 7ty MRS LIREO M Y RN &
DIR BB OGS L MEL2 DT — 5 &y ML, B
MR B EARTY TR Ao MR E Fig.1 IR L
7o, M SR R O R B SRR R 69 A Bl
OB IIZOMB O RUE TH 5 (Tei F. 5 1996).
SEfEH LT —% &y TR, FERIEKUMF o FY
RUE % 0.966~1.301 (g/MJ) OHipTH » 7z, F7z, #
Bed % 2 [0 AR T O " b o 1R B =
% WM © DIR OFEAE TR LTk 72 RUE D
S fE &I O PR & DT, FHBEMR%L 0.2757

a

OFWIEOMHMMN R SNz, £, EERPFICERICE
<o
O
o> O
0¢ T
O (
é ® Ano2002
B Ano2005
A Ano2006
O1Ichishi2003

DOIchichi2005-1
<©Ichishi2005-2
Alchishi2006-1
+Ichishi2006-2
X Ichishi2006-3

Top dry weight increase from start of head formation
on each investigation date (g/plant)

=
o &

50 100

150 200 250 300

Amount of solar radiation intercepted per plant from head
formation till each investigation date (MdJ/plant)

Fig. 1 Relationship between top dry weight increase of cabbage and intercepted solar
radiation per plant from start of head formation to harvest in each dataset.
Approximate lines passing through the origin and coefficients of determination for each dataset

are as follows:

Ano2002 : y=0.966x
Ano2005 : y=1.074x
Ano2006 : y=1.187x
Ichishi2003 : y=1.301x
Ichishi2005-1 : y=1.033x
Ichishi2005-2 : y=1.154x
Ichishi2006-1 : y=1.126x
Ichishi2006-2 : y=1.124x

Ichishi2006-3 : y=1.197x

R*=0.8885
R*=0.9264
R*=0.9943
R2=0.9906
R?*=0.9746
R*=0.9446
R2=0.9954
R?=0.9977
R?=0.9959
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hicZ & s, RUE 2 HFEHKRO Y 71 NEH,
RUE temp.top

RUE temp.mid — temp (5)
RUE temp.range

RUE =

1+exp(

(temp : HF#HKIHE (°C), RUE.temp.top, RUE.temp.
mid, RUE.temp.range (3’35 X —%) THET I L& L1,

ZThZEND/3F A —FfHiE Microsoft Excel @/ )L N—
BHE (GRG BB A T av) ZHNT, T —F &y
MR AR E Ui B EDO Y I b —v g v
il &4 B FAR SIS B 5 LR E O FENIME E O
RS RIDMR/IN & 75 B AR AR U7z,

ZD#ER, RUE BHPFHEKIR S5 CETHAH72 005,
BEITIKT 5 &5 B sHE S0 (Fig2). —H
5°CLL E® RUE IZIREEAKIFEMIZEA LM LiZo0
T, Olesen J.E. 5 (1997) &, F+ XYV LD T
Oya)—BXUHYT757—T, 13.8CULTIE—E
THHIEERHE LTS, O, F+XYTH, #
% & T R LR 2 R EHIPH T, RUE 21213 —E &
LTS S ERABEYITRIENEEZ S,

b EEREANDEYHEERICEEHB/INT A —F
FEERIE KW 13 DDH 3/ & &, FEERIE A DL s
IZiF, ATDW @ KEB4H AHDW I 5 on b, 34b

2.0 5
o o
= 15 F o o
g ) o O
] 5 o
= 1.0 |
5 8 o
a s | oo RMSE = 0.4502
: ) Predicted RUE
© O Observed RUE
0.0 L !
0 10 20

Air temperature ¢ C)

Fig. 2 Predicted and observed radiation-use efficiencies
(RUEs) versus daily mean air temperature.
Observed RUEs are calculated from data of 2
adjacent growth investigations (e.g, on 2006.1.12
and 2006.1.29), and plotted against periodic mean
air temperature. RMSE = root-mean-square error.

B, DDH W 1ICEL BB I EMTREN, 22T, #
RIEH D720 O DDH MK, £, SuicHm
L, REERIER#EETE, —@IEWEEREET 5, S0
Iy — v &2FEL, HLN (Head Leaf Number ; #&Bk
W) OV EA NEBELT,

DDH .HLN .top — DDH.HLN .base + DDH HLN base

14 ex DDH .HLN .mid — HLN (6)
DDH .HLN range

DDH =

TYHTRERDBI EE LT

723, HLN &, HE¥Ms (AHLN) 23H P55
B35 & LTHRDI.

AHLN = HLN.temp X temp @)

(HLN.temp (3735 A — %)

DDH 124 %/85 1 —% &, RUE ® £ h & kI
Microsoft Excel @/ )L N—§hE (GRG FEREIA 7 3
V) BEHOT, EEREEMEDO Y I VY g VEEE
AME DR BRNE TR B XS ITED I,
v a OB, RUEIZDWTIE, LR TREITRD 72 BI%
X NXFA—FERT, BohiRIA—512&3
DDH & HLN & 0% % & Ol 2 2 [0l 4 F A
] T DAL BRI R o SRR N % 2434 T o M R
Y o BN & TR LTk o 72 DDH o A1 %
LMo HLN icxt LT ey M L7 D% Fig.3
INZ N OY

‘/i:l_l/‘_

1.2
1.0
o o 0
B 0.8 o o O
jus
0.6 0 o
A © %0 ©
0.4 ©
RMSE = 0.1660
0.2 ——Predicted DDH
O Observed DDH
0.0
0 10 20 30 40

HLN (leaves/plant)

Fig. 3 Predicted (___) and observed ( O ) distributions
of dry matter to head (DDHs) versus head leaf
number (HLN). Observed DDHs are calculated
from data of 2 adjacent growth investigations
and plotted against periodic mean HLN. RMSE

= root-mean-square error..
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c WEHEEAREEMCEHLZ/II5X—%

FDH IZ2W\C, #ifid % 2 [0 0L H AR T OH5ER
FRAE AR TE o JUTFRI I 8 2 24 54 T[] D Al BR R A 7 D JO ]
BTk U TR 72 FDH @ WF-E1E % 434 B o
PRSI O I, S5O IEOFIBIRIfR (FHBEMR % 0.228) A%
Roht., &7z, EARBIME %@ U To Bk 1-% FDH ©
T & & 2 UHERF DFEERETFEYRZ, BRNZE O FLI
ENR SN 72 Anou2005 %k &, FEERIEAINIE O S A
FULMEENEino 7z (Table 2). ThoD I &Eh 5, FDH
% B SRIRIToo 2 BB B %L & L T,

FDH temp.top — FDH temp.base + FDH temp base

1+ exp FDH temp.mid — temp (8)
FDH temp.range

FDH =

ThTiEFDBHI ELEL.
FDH iCBid %5/¥5 A —% &, RUE® DDHDZh &

Table 3 Values of parameters used for determination

of RUE, DDH, HLN and FDH.

RUE.temp.top 1.21 HLN.temp 0.04

RUE.temp.mid 1.98

RUE.temp.range 0.70 FDH.temp.top 12.78
FDH.temp.base 8.96

DDH.HLN.top 0.72 FDH.temp.mid 10.00

DDH.HLN.base 0.45 FDH.temp.range 0.50

DDH HLN.mid 10.00

DDH HLN.range 4.00

Determined with all datasets except Anou2005 and Ichishi2005-1.

20
15 @) O
) o 00 o
En e)
o 10 o ©
a
M O
~ 5 1) O RMSE = 7.626
Predicted FDH
O Observed FDH
0 @)
0 5 10 15 20 25

Air temperature (°C)

Fig. 4 Predicted and observed ratios of fresh-weight
increase to dry-weight increase of head (FDHs)
versus daily mean air temperature. Observed
FDHs are calculated from data of 2 adjacent
growth investigations and plotted against
periodic mean air temperature. RMSE = root-
mean-square error.

FI#EIC Microsoft Excel @ /LN —#fE (GRG FEf A A4
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DB, RUE & DDH 1220\ Tid, FETRETR® 2B
KRS A—FEHI, BohlRXFTA—FITkB
FDH & H Pk & O BRI, Fig.4 IR L,

Ubicks, EFLLKOMAN% Figs 12, Kbl
&85 A — 4% % Table 3 1Z/n L7z,

IV EBEFINDOYIalb—2 3 VIEREIREE

1 BEHEREREESRETIETINVZab—2ay

zhEhoT—7+ty MlGS (Table 1) Z#&SEL
T, ZOREATOFEAEEYNMEE LTy Iab—v g
v %217, Anou2005 & Ichishi2005-1 2 &7 — %
oy MTBIT BINHER S F AR (Table 1) TOHE

Solar radiation zAA Daily mean air
(MJ/m?) (m“/plant) temperature (°C)
O X —e—
Th
leq =
&2 Eq. (), /|
e [
DIR £ ;!
(MI/plant) Eq.[(1)1
[r———————————— III :
Dry matter -7 i
production Eq. (D) HLN E
- 1
' Eq.(6)) !
ATDW v !
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G CD)
Eq. 3) (g/?) ’,'
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e m F D/H
Eq. (4) (g/e)
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g ’
| External Auxiliary  Flow of Flow of .
\ variable Constant variable  materials information 1
1
- —e— —_— =3

Fig. 5 Schematic of the model describing the increase
in top dry weight (TDW), head dry weight
(HDW), and head fresh weight (HFW) of winter
cabbage ,where, AA : Allocated area to each
plant, DIR: Daily intercepted solar radiation,
RUE: Radiation-use efficiency, HLN: Head leaf
number, DDH: Distribution of dry matter to
head and FDH: Ratio of fresh-weight increase
to dry-weight increase of head.
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Fig. 6 Relationship between observed and predicted
top dry weights of all datasets in Table 1 except
Anou 2005 and Ichishi 2005-1. MRE = mean
relative error.
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Fig. 7 Relationship between observed and predicted
head dry weights of all datasets in Table 1
except Anou 2005 and Ichishi 2005-1. MRE =
mean relative error.

R,

ZDFER, Hi FEREMEIC O WD TIRH S O il
NS L, 4.2% (Zm2ANY F—3 5 v TOM®EED
SEEIME 4.8%) THY, BOBETY I ab—va Vil
MIEHEIZHE LT (Fig.6).

R E IOV TS, M IR EIC N D &5
2500, HMBREDFEEEIREEL, 98% (/v
AN F = g v TOMXREDFEE 10.9%) THD,
BIFEHEETY I 2 b—y a VESEEIZHES Lk
(Fig.D).

FEEREAEREIC >0V TIE, HNBRZED M 15.4%
(7 ZNY F— g TOMIRZEDFEE 16.5%) T
HUO, FEEIBEE L HAMKL D 5 70, —EDKET
VIalb—va VENEITES L (Figs).

2 EROEAETEELIET N Ialb—Yay

VIialb—vavETNEHOCTEETFNZET S BHE,
Yial—vary@&PhT, EMEEANTAIEICKD
HeEREE I g5 2 EMF SN 5 (B, 2014). %
T, 7=ty MplREEESELTYIab—V s
VEBMMUZE, zoRhThEERET -5 EEXA
NETBMIEY I ab—y a v EFEMU, HEREBAERRETE
EAHDMGET ZAT - 72,

HE T~ Tc kST, R OLA, MR EO#A
ENH - T, FHEE AT EES - PRFEEER

2500

>

=]

=

(=}

& 2000 f

p

<

on

g

B 1500 f

=

n

9]

H

= 1000 |

Q

s

ki

® 500

2 0 MRE= 15.4%
<

)

O L 1 1 1 1 ]
0 500 1000 1500 2000 2500

Predicted head fresh weight (g/plant)

Fig. 8 Relationship between observed and predicted
head fresh weights of all datasets in Table 1
except Anou 2005 and Ichishi 2005-1. MRE =
mean relative error.
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Fig. 9 Predicted and observed head fresh weights (FW) and dry weights (DW) in the Ichishi2005-2 dataset.

— Head FW predicted from simulation initiated on first investigation date

@® Observed head FW with 95% CI

Head FW predicted from model simulation initiated 47 days before harvest with measured head FWs

Head DW predicted from simulation initiated on first investigation date

O Observed head DW with 95% CI

Plain percentages are observed DM contents; underlined percentages are DM contents calculated from predicted head FWs

and DWs.
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Development of a Growth Model for Prediction of Top Dry Weight,

Head Dry Weight and Head Fresh Weight of Cabbage
Grown in Winter Season

Kunihiko Okada and Hidekazu Sasaki

Summary

We developed a growth model to predict the increase in top dry weight (DW), head DW, and head fresh weight
(FW) of winter cabbage. Daily dry matter production is derived from the product of daily intercepted solar
radiation and radiation-use efficiency and photosynthate is distributed to the head according to head maturity
(head leaf number). Head FW is calculated by assuming that the ratio of FW increase to DW increase of the head
is a function of the daily mean air temperature. In simulations from the head formation stage (>2 months before
harvest), the model predicted top DW, head DW and head FW with low mean relative errors of 4.2%, 9.8%, and
15.4% respectively.
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