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LA BIBICETHAREBROT v E= 7L EERESDETE

B2 0 - EE 4R - /NBE Y - SF R - B 5R
(RIRRIER B o & — ISR SET)

Z1
L2 a USRI D AIRER D BRI DN T, ROSHEERIVEIT S FRE T V) | e T AR D —IR X
JERUC LY MR T — 2 O RIKER DT =T bOBBRZ I CE 5 Z L 2 LM Uiz, £z, AIKEFEE
AR O T B = TR 90%IZ T A /ML, 2 H~4 AliHOEAIL41 H~58 H, 9 H~11 HliHOEA
1£22 H~46 H EHEE L2, ZOHEEMIZOWT, 4 AICAIKERZhH L7z L2 2 VEGICERWCEEGRE Lok
R A Uiz, £, Ly a BB BT 2 ERICHA Lo AIKEROZRINL, BT 50%7F2
AT Z LN TEL T EEHILMNT L,

Uk Lray, AIKER, EREG, B, TUE=TE

1. [FL®HIC

L2 (Nelumbo nucifera) (3RO FEIREFEM D—D>TH Y | £ OFEMITER 7B FIZEF L TWD,
D, Lora VBN OEFEMGT OB 7T OERBICET 5 LRSI TWD, Lo gk
IZBIT 2 IE R, M50 OERRH AL, B~ OERAMEMICHF S TE5EE 60
%6

IR D L o 2 UAREHARIZIBW T, /NEER - R (2018) 13, Lo = ORISR D RO 2 T 7 <
HI DR EGEPCERBESME N R E B L COBARENH D Z L AR L, BHINEKDOE 2 5 %0 L CEESE
HRFHLHT LV 3 VIEIDS U T OESG O EZ RET D HEELZ B Lz, ZOEL, FEGORE 3
FEFRE DI EKELRFEIE L L CZOBBOIEEEZRETE 52 b, HEMEO TR e < fiffe Fik
Th D RIS R EER G ' Z—, 2016) (ZHf STVEER T3 2 HAMESICTEH S
TWb, 72720, ZOHFET, IWEOZ/IE U Chll&EzmE (LT 25 2 LN TE 50, KIS OERITRES
FEAELIAN DLy O BEZE L B LT, EHRMIEED S L5 cBO TEREOAMAEER L T D,

— KRB O L a U ERICBWT, Ly a RSB Fa v OMEICL > TL Yy ar OERGICEEE
DBERRMIMEOER 24 U o8%E (Lo a BEE) PRELIEE 2> TnD (%L, 2011), ZoOfthm
FEAOIALRE LT, KR TIIAIRER 2 M AT D27 —ANRE0, ZO L ICHRIREO L > a U EICE N
T, ARERITEERLE LTHOLBN TV DN, ARERICEENDIEZND ORI ERIIIEE A EEE LT
RODONRBURTH 5,

HROAIREROTALAWL, WL T LY TF I RTHY | KK TITMIRICESR & L ORIREND £
TIZVT IR, JRHE, ToE=T EBEER D, £z, KEIEOZERZMFNL, HEK, HERBOBRLE,
ZNLLTOERITEO 3 g THIEME L TR Y | BZERCEE L - AR EMHAEIZBERE L TV TS (B
th, 1996), ZD XL HIZ, FWRREASEO Ly a VEGICHH S - faIKEROERBEIIEMETHY . 2R
NI 43T ST o TR,

TIEFTOREE YO BRTHEEM O OERMIGICE LT, FOSHEERRIIZRIT NG ) &5 2 i,
AERERROIEBIRFE 2 O < OFFTHIRH Y (ARES. 1992 5 FRK D, 2009 ; HTE., 2010), MR E
VB HIREFE DR OFATIZ S AN DLW D (AHE, 2017) 23, KHESMCOAIKEEFRIZE LTI
DS S TUVR N,

Z T, Lra s D AIKREFROERIN A HNIT D720, AL TIE, AREFRICONT, K

D B RBIRROKPERS PE R BER
2) B RBIRMOKPERS R SERE TR



PEHEERRIIIRITIC £ 5 7 2 = TACRR M R0 B = L 12 Lz, ZOBE, ZOMITC LD BIREROT v E=7
EFHEDHEE ISV T, Lo a VB TORME L bk LTz, £72, Lo = RIS EERBRIC RO T, TR
BHOZRIES) & DU T, AIREROERI ORI ATz,

2. MEBLUVAE
2. 1 BKEHIZBITBARRER (AILPOLLTFHIR) OF7 EZT7EEE
2. 1. 1 BEFHENRRZBZRDT VEZTILIZRIZTEE ([BERFIEEHER)

P EES, Bt L Yy (RIRIR T AT, HoLRIR 2 7 A 1) 22 HERER L7 /K B8 V2,
THEEHE, 2mm BHA ORI L WHKAE A T FrE . BIERED £ £ EZBBIGRFE TR 2CTRIFELED
DERWZ, Fiz, BELE 105CICRE LT Bl Tl S, KaERDT,

Tt 60g & ZRB4K 12ml A 2% 23— NME (B 30mm, &S 120mm) (IMZ, & SICHKEFRXITHIR
DARESR RRAL, LT LT3 R 55%, 58488 20%) % 20mg (FKZE 5% 100kg/10a FH4 &) Nz,
KPR AR EHRIERINE Uiz, A ¥ 23— MENOMEZ LR L THERNDZERZ B L, 791
LETHEM LIz, Zhg 10C, 20°C, 30°CICRRE LIz fHiRARN CREE AR LTz, HERTPICIA LIZENO T A
IXEIC N, BRI T 3 MKIETITo 7,

BEABAAA7 5 0. 3, 7. 14, 28, 56, 84 HE&IT, 10%ME(bH U 7 AR CIEMEE R AL, A1 R7 =/
—L 7=k (A, 1981) ZHEH Lo KUasm EihEGeiiti oS (BLTEC #1484, SwAAt) TV U E=THE
BREREFTE LT, AKEZFEMLEHED T e TREZENOHBROT v E=THEREEEL =LY
WEEFRBEET VBT LR E L, A LI-AKREEOLEZBITED DR E[IREEDOT =T R L
L7

B BRORERIT. RS (1986) DBA%E L7 SUNEEEIRAVIITIEIC L o T, R CR O VIR SR 55
7 B =TACHIRROERE DR ATV, 7 B =T LOREZ S, 7eds, Z ORI, B, B TR,
B - IR EI TR 3 DAL STV D, D (1986) (3AE R 1-HECII AT ST CX 5 L HliE L
TWHDT, A EMAET LA AL UTHT LT,

2. 1. 2 BESBFHICETLRKREZERDT VEZTRIZET HHROHTE

W 2.1 THELONETARICL Y, BEREICBT 2 AKERZOT =T BT DM OHEE 217>
Too HEBICHE R NT A—=2ThD L a @GoRIX, RINOTER L a FER S 2P (T HAT,
WNEERFER, TH &S, 175 ILHE, fEehmeE) [CB80 T, 2014 451 H~2016 45 12 A £ T, HEOR
X 15cm ONLE % HRHEEFCHE L, EOVEHEE Az, #EEICHW-AIRERZOMA R IX, LY 2 e
MZEMAELZ2A 18, 3A1H, 471 HE, AKERICKDBABLBRIREOEVIEHREHZEE L9 A 1
A, 10 H1H, 11 H1B& Lz, Bonzer v RICAIKREZOMH AL OMET —% 20 L, AIKER
DT =TI 90% L7 HBEH & Ul ET D B R T-,

2. 1. 38 LYaOVESBIZEITARRZEZRDT7 DE-T7L4EHH (TIEFEBOEISERGER)
kLo a vl (Bl EAR) Ok 7 T A £ Ch o, RS SEHEL, 2mm HA ORI
K OHKREMZT RN =B E DL T AT F 2 RkdE (2% 19.78%) 4.96g (fJKZEE 100kg/10a 1
WE) ZRML, KON T AMMEARR CE - 72 AR (P 25mm, £ & 500mm) ([ZFEH L7z, *IHg
& LT, [AEOFIE T O H % Fedll UT-ikBRfE 2 1Bk L7, Zh o OfBRE L, fEL v = B o R
BRI EEAFE U@ SR 5 K912, 2016464 A 6 RICHRE L=, RBREITVTFHE 3ELE LT,
HIERFHAAN G, 0, 7, 14, 28, 42, 70, 98, 126, 154, 182 HEAIC[EML L, #EREINO 1HE% 10%M8E/ Y &
DRI THIE L, A > R7 =/ —/L 7 b—iE (4, 1981) 28 LI=SKias Siihaseiii ofriE (BLTEC
Hl SwAAt) TT U E=TRREZEATE L, IV ULYTF I RERML-HEOT =T HEERE)N
DRIMBEDOT BT HREZELZELIWEEBEZRBLZ TV E=TbEE L, BHLEZILS LTI RO
REFBEICHEDDUERE NNV T LT FI ROT B TERE L,



2. 2 L2aVvHEEIZETH5R8REZDEZRIES)

R HTTREIT O L a Ul (PR 7 A 1) 12360 T, 2018 4REE & 2019 4R 2 AEREI M L 7=,
BRSO HEFY LA R 1 IR, L ar oL, RNOFESEDO —>THDH U—" L L
77

HE L a VRO BIE R OB (7S 0.6m) 2 AW T 1 XHE 6.72m* IZKU)Y . ZOMWNICHEE 7
BHlrark 2 AR ZATT -, EREIE. 2018 4E 4 H 11 H & 2019454 H 9 HIT T 7=, it OHFSE FRITAK
BRIREP SRR AR (RIS 2 —, 2016) ([ZHEU /-, #EVELV IE, 2018 4FA3 10 A 9 H22H 10 A 11
H. 20194E23 10 A 29 HA5 10 A 30 BIZ50 L7,

EHRMICICRI LT, IEEOMESERMILEDR 25 4 SO 2T, EFIEITO L o BE
AERE (Lo v OFRIREICIG U SRR E 72 D KOG, TV BE=TEFE 5%, 7 TA NE

PRFAEEL 60 H X A 7 36%., 7 FA REPERIRFEAEL 100 HZ A 7 35%, v 7 EA REGFEIRFNEL 130 A
B A7 24%) % AEFSY T 20kg/10a S CIESTAEE 20kgN [X) 33 KO8 10kg/10a i FH (IEFTAEEL 10kgN [X) &
TR EEHR 2 EHFSY T 20kg/10a i (FIREHRX) L Lz, /o, BERREHITT-, FR2XEE Lz, &
WX DO AKX EZHT—T 5720, AKREZXUNOUBEXIITAIKERX ET V) SRREEE D LD
AR E G Uiz, F7-. U Uk & MEITIET TARE 20kgN X OfiEhl & (U > F# 11kg/10a, JIE 27kg/10a) % Kk
L L, TRTOLEXOIEEENFEE 705 L 92, U U mIEeHIEEE, IEIEEHISEE S U &2 V- CdE
L7z,

0 B AT, B CHEY) S o sN D Lo 3 OREIRZ R Y P C X <KBEL 2%, IBRZE (Bt
THERLIZHTE) &2NLS CEIERZELS O TE) (1255 L, TENENOHEZHIE LT, D%,
BENLD—ERZ KA > T v & Uz, 28T 77 1% 80°C T 48 LA b mizg: L7-%., ML <42
EHFEE% CN 2—% — (Elementar £18, Vario Max) THIE L 7=,

#1 vrar@lyy (LA TR o LB b

QRS SN A : i -
- -N  T-C b
pH EC NH.-N P40 0 o Vg0 CEC W A Gk EL5 i bt T
(H:0) (dS/m) (mg/100gH#z 1) (meq/100g#z 1) (%) (cm) (g/cm®)
6.2 0.21 4.9 46 30 583 77 34 0.35 6.1 1.2 48 0.43

3. ERPLUER
3. 1 BKEHIZBITBARRZER (WILPOLLTFHIR) O7 EZT7EHEE
3. 1. 1 ARBROT7UVEZTIENZ—2DHE

fIREEFR (VT LT F I R) R Uz B AR K LR 2 X 1 IR T, AREEZDOT
CE=TACRIT, BRI 30°COBA. B 7 HHIZ 54% Th W 2 DO%EEE 28 H HIZ 90% AT & 22 I L
To. BERIRFE 20CO%A, B8 7 HAN 30% TH VD . DRI 30°C & LT ME THER L7,
FAARIRFE 10COLGA, 28 HEN 51%, K538 84 HAN 76% Th-T-, 2D X HIZ, ARERDOT LV E=T
(CITRERIRE OB 2T, BRI N BT E B LRENH < 72 o Te, £z, ;®@W%_@*P%Ltar
EHEOT E=TERMEL, W LEERE NS MR OSTET NV (£2) THEH LHEEE S X
<AL,

ZDOEINT, AIRERZOT = TACRIFIGET VRIZ) EKHETUIED Z Enn, MISHERIZIES R
FEEBRBBIRC I DT =TI FHINAI THDL L EZOND, Thbb, AIKEHRDT =T /2 —
133 2 OFFEEIC L 2 —RBOG T TE, iRT — 0L AalkEROT =T {bORREZFMITE 5 2
ELEHLMNI LT,



1 HKREFCRT 2RERRENORIKEFR DT =T LROHER & BT T /W X 5Tl sk

2 KRR LT AR EHZO T =T DO ST IV & FrE

, a)
s RS E R FHEIE
Ea NO k b
B fefi Y T =T AEER (%) =Ny(1-exp(—kt))+b 49765 91.282 0.0938 -3.38

a) Ea: WLNTOIEMEL=2 L — (Tmol!) | No: S RZ(LER, k : S EE (day ™) | t: IBEZHLHEL, b EEL

3. 1. 2 ESEHICBTH2RREBZRDT D EZTILIZEY SHRDHEE

BN D L2 2 G OERS 15em O HEEHIR OHER 2 [X] 2 (Z~d, B R HRROFER OEEENT 16.7°C,
BeEfElE 25.9C, HAMEIZ 7.0°CTHoT-, ZOHIET — X 2K 2 OISET ARUTRA L, HEE LIz aIREHR
i BRI OAIREFZRDT =T AGICE T DM 2K 3 1 ORT, Lo o EEpiEMEE Lz 2 H~4 ICAIRE
FREMMA LIS E, AIKERZOT =T 90% L 725 E TOFTEAHUL 41 H~58 H &HEE S, HifRE
D RNZ EHI P O HREME S . FTE BN EL ool —J5. 9 A~11 AICHIREFR A MM L%
G AREFROT E|=TAEE 90% & 725 £ TORTEHENT 22 H~46 H EHEE S, SeHAREH FuE S8
R ONEAHRAED ® < . FTE B e o7z,



X2 WAL oo @BSo AESE (RS 15em, 2014 45 1 4 ~2016 45 12 H OEfE) oS

#£3 [IREHEMTANORIKEZOT T =TI A OHEE

RIREF TrE=TER TrE=7{E  HEFO

Jie F 90% DHEEH  90%E TOFE  SEEIHIE
(J1H) (A H) B (R) (‘C)
2H1H 3H31H 58 10. 4
3A1H 4H20H 50 12.3
47 1H 5H12H 41 15. 1
9A1H 9H23H 22 24.0
104 1H 1031 H 30 19.3
11A1H 12H17H 46 13.4

3. 1. 3 ESBFBICETHIRIREBZRDT VE=TILIZEY SHARHEEDEE

HEER B R U= RER AN HEDOAIKEZ DT = TEROWEBIZOWTH 3 IR T, AKEEZDT vV
F=TAERIL, HERZ 20 BHD 4 A 20 A1Z49%, HMaki% 42 AHD 5 H 18 HIZ63% & 72 VIR LTz,
AIREFEDT =TT, FEEREN OB TIEL 90% LTI L7=Dizxt L, lBRiE 2 H5% L7 [#
BB ClE 63%AZIC £ o7, ARBROERD THHLHINT T AT F I RIFKICELBETLVTFHIR
ZHEEE L, > 7 RIIMKIR SV CTRFBICEL L, SBIZRBIIEMO T LT —BIZL > TT VE=TIC
35 (EFERSUEm SR, 2007), F7o, KHIHEHRICBT 5 BERESR OFREA X RO LR ok
RElCsdilEns Old, 1978), 372bb, K FTOKBELORE 5% B8 580 TIET o E=7 138k s
AVTLEIAAET D05, HE/KSLHE AR BRI SN L bE Tl =T BERITMEN 2327
TR & 72 I HRNIE & 72 D, F 7o, AERK U7oiNEE - HASERIE, —HRBK & LIRS 228, KER TR D
Bahic L 0iEIckEH 5 WITERRLENICH 2 i@ e BB U, MEMER 250, S8 0 A £k



TEER LY RKPICHECT D, EBRENOREERBRIL, A v FaX— MEEZFIZEMIREBICLTRBY ., BBED
BAIGD Thleh otz bE 2 b, £-, ENITEESROKBEEIN < | IEBIEAIC L > TRAE LA T
DEEFN AETIT B " BRENT ARE OBICRIMNTH SN E 2 b5, ThHDZ EnD, Eaiki
DT T =TAERD 90 %R CUNH U7z EIRE i L7222 HE D 10%FRE 2 B B EOBRE CRERIC L 0 40,
0 D 90%FREDERPAIKERND T BT IR Lz B2 6D, —J7, BSOHEEKIIK
KEFBELTEY, HAKDBEREZA > FaX—MEID LEPoT2EELZOND, TDOs, BHGHITHEEL
TR D AIKEHE DS L DT B =T RREHITA X 2 — ML bIEEHO#EEZ KX < 51T,
TYERCHERNIR DA R B EHRBR L 0 b Z o2 2 EX OND, F7o, ST, Bk SN gia-CHingie ) &
EFMOKBENC LV RITBICEE L CREER 22, HETKRUCER L ZBRENEERBR L0 20
Sl BEZLND, IHIT, BEAIEEY HILTHNRN D, Eﬁ%:ﬁftﬁ%MWiﬁmarﬁiim@%
BNCE > THEBR L, b= ATREME RN E 2 b s, 2R HDOEEIC LV | B ClIZmER ORI FEERR X
D%%<ﬁ@ﬁﬁ%Cﬁ%”ﬁ®%$®%%#ﬁ&bttb\ﬁﬁTL\EF$$®7/%f7m+#6wmu
BRIEE -T2 EEZBND,

PR 2 (B35 | MR ( H6H)Lt%\EW%%@?V%:TM%%Wﬁ?éiTK42H%%Ebto:

U, 32 ORFHEIC — R THEE L7277 =703 90% & 725 F TORTE H L & fired TV UE
Thole, Thbb, ﬁf@; GHINTIEZ W CRAIREZ DT =T — o OHEE R AT T4 R T, 7
BROBIGIZHBIT DT =T 2 —r L I —BL, Ly a MR OAIRERDOT =T {LEDE
BANHARNCHEE T HZ N TEHLEEZLND,

B3 MR LImAIREZOT =T (2016 48)

3. 2 L2arvHEBICET5RRERODEZRIES

AIREEFIX B TAEEL 20kgN K43 X OMET TAEEF 10kgN X, EZE 32 X ORIV E3S L OBUE I B4 3% 4 1R T,
A, EITAEEE 20kgN XD 4.05Mg/10a 23 625 < | HEZEFEXD 2.79Mg/10a 23 b 7o 1o, AIKEFRIX

ORI ET 3.45Mg/10a TH Y | EITAE 10kgN XD 3.52Mg/10a & [FIFRE CThHh -7z, L2 OHMEHIEIA T
FIRZEFIX IS L OMEITAEE} 20kgN XIZHWUN T L iR OFAEN S MER TH > 72,

H BRI DR RN G, FEAnEE RS JONEITAEE & Bl L - AIRER O &R 5 1T, 2RI
HIE, EITIEEL 20kgN (XD 17.1kg/10a D3 b2 < | MEZERX D 10.7kg/10a 23 b 7eh o7z, AIKEFRIXOEE
FINELT 14.7kg/10a TV . 1EFTAEEF 10kgN [X 14.3kg/10a & [FFE CTH o712, KkBRIX DOZE RN E 5 M
EREOEFWIEZ 7 L5 TR TR aE R ET, A1 K EE 5 X 4.0kg/10a, 1B TAEEL 20kgN X 6.4kg/10a,

767



TEATAEEE 10kgN [X. 3.6kg/10a Tl o7, F 7o, MfZEBFIHZRIL, AIKEFEIX 19.8%. HITAE 20kgN X 31.8%,
TEATIERE 10kgN X 36.4% T o7z, EITIEEIOFIFE & il Lo AIREROFIAE L L CROIZAIKREROIE
2. AEATAEER 10kgN X EE 54.2%., 1BITAEE 20kgN X 62.1% Tdh o7z,

F B OfEARZEEFHRIL, 19.8%~364%D&EHTH 7=, T7obb, Loy arPRInd 528 1E, fuit
EHRLL R HEAE Bk OB RGO FHERB @, KGRV TR ROt U 72356
DIAREEROFIHZIL 32.8% (D, 1991) E@ERH D, RERIKIERESZOWT, BRI (1992) 1%, 4
MOREARZERED 5 B, 38% D KFRIZRIL S 41, 29% 728 THEIZFAT L, 20%FREE A LA L, 13% 285 & HE
E LTz, AKETEE, BEEIER & AR EIER DX TN T T 2R BREREL /A L T D, Lurar bk
FECEENRZRY | Fiob v a  AANERAREAI R LKRRITAER FEIOKEERIC L0 BRI B b
THEARDH, JEY & bz LT, KRR & RERIC L o 2 U A SR O BHRMFE O T RN BN T & 132
ThidEEZLND,

Ly ay OIESRERZRWINEIZ OV T, RO F CEITIEE 20kgN K23 E 4.05Mg/10a, 2RI &
6.4kgN/10a & e bl o7z, AU, TEITAEEIOERBANN U o 2 OB RIERE CINEES - 8k, 2015) (2
JE U TGS TR Y . SERYZRMEIEE CINEES - ok, 2018) (1T & BRI b CE 7B L 5 &5
2B,

F 2, FIREFRIKITUE 3.45Mg/10a, ZEHEWILE 4.0kgN/10a T 0 | 1EITAEEL 10kgN [XOULE: 3.52Mg/10a <2
RN E: 3.6kgN/10a LIZIFFRIEDETH -T2, ZDZ LIk, AIRERXOERHAR 20kgN/10a 2MMEFTAEE
10kgN/10a & RO AR LT LB BiD, T, AIKEHRX O fEfnEE E M 24 18 TAREHX O fifr a3
R TER U7z MEATIER & bl U 7o AR RO I RETTIEE} 10kg FLT 54.2%. 1EATIEEL 20kg 6T 62.1%
Thole, TNHDOZ LD, Lyra BT 28R LT AIKEROEFZINL, BT 50%
BEZ AL Z LR TEDLLEEZLND,

4 ERNEE O REEEOBEA L 3 o ORBIUE: & BIFERIEIS I R F T R

. AU LR RIELA (%)
ﬁit.w X Yi =Ml
B (Mg/10a) L M S 25
K2 FE X 3. 45 16.5 52.7 21.2 9.6
TEAT IR 20kgN[X. 4. 05 14.1 54. 4 20. 3 11.2
TEAT IR 0kgN X 3.52 7.3 63.5 18.6 10. 7
e 22 5 X 2.79 9.9 60. 3 19. 1 10. 7

a) JRMEBINEIX, LB - 1400g LB, MBS - 400g LA 1 1400g A,
S Bik% 1 200g LA 400g A, 28 i : 70g LAE 200g A,

#5 ERIHOMERERMLEOME 1 Lo oo ORI R IRE TR A I R
THAT AR & b L 7=

BH WifE  MEEE EEER  grEzors”
HER X W ESHRE WUREY AR e mi e
10kgkt 20kgtt
(kgN/10a) (%)
LIREFK 14.7 20. 0 4.0 19. 8 54. 2 62. 1
TEATAEEF20kgN X 17.1 20. 0 6. 4 31.8 - -
TEAT IR 10kgNX 14.3 10.0 3.6 36. 4 - -
JiE 28 2 X 10. 7 0.0 - - - -

a) MIfEZEFRRI T, HlBRX OERWINED D EER X OERWINEZ LG\ TRDT,

b) It EE EH =R = aE SR R i % 5 X 100 & 975,

o) TEATAEE & il U 7oA K EE 3R DL = A K %2 38 X D i 28 S8 == ABA T AR BHX O AL 2 S8R =X 100 &3
2o



4. BHYIC
PWIR T, BINARDWIVEKRE SRR G 8 W) (AR, 2022) IZHBWT, Rt Y a & LT
KT 28 i) (B OWKBEICE Do TOTHEFN 40 FRTH-ORM, COD Smg/L HRE) 2 T&5
RO BN CE A5 L) HIEL T D,

FIKRERORFNZONWTIE, BIEROL: O T+ BRI RN D 5 2 & B EEFRIZ L -0 & EK
TAHVENRDD, L arMICBWTAIKERDOERIN 2 3HME L Ui U CEEmIEE L2 ER X i, 4
PEFNZ & o TR EFHIRIC L D IEEE = A MER RAAE 1, AR E > CUIERMARZ IR TEXH 2
EDD, HMHIZAY » "ML bT I ERHIFTE 5, £72, 4%IT. BALV Y a v HENENOERILRE %
X5 AL FHl U CHEARIC R S 5 HiEEA L L, Lo a s HADEFER AR E VBRI &2 E(T 5
VERB D,

5| FA3AR

BT « BT - BEETEL (2011) Lo ar X7 U F 2 v Hirschmanniella diversa \Zx13 5 A %A
DAYV —=7. HAARFRTRE 19 BIRSHHEEE 41 : 52.

FA)E (1992) /K HIZE T 5 25 OENFE & BREi~0 BN BI9- 2 WF50. 1 s R B I TE 3 171 1-164.

PR - HAR - THER (2022) B HICFR HIHEKE RAEFHE (55 8 #).
https://www.pref.ibaraki.jp/seikatsukankyo/kantai/kasumigaura/lake/documents/8ki_honbun.pdf (2022 4% 8 A 31 H7
7B R).

PIRZER A 2 — (2016) ZRUIREFSREALYE (MEFH, 10 L =) 1 167-170.

ORETE T« B - AR (1992) BUSHEE R FIEIC L D a—T ¢ v 7SRRI OVEHRHE. B AR R
BFHEE 63 : 664-668.

FREH T (2017) AIREFRDO VT F I RODHEEE BLOY v~ 2 X~OBRE. AIKEHRTZLY 152 79.

JIAE=RR (1978) 7K HH 885 s, B, p.229.

HRE— - ARETE T - RKFHE 2009) KROBBFIEEZ BB L= /B4 NaHAWEREO®RTE. AAL
HEHERFFHERS 80 : 49-53.

HE = (1981) 7 oE=7EEFE (NHS-N). HARGHHbFSA0E SR KO3 3 hk-. (PRI 37
#B. pp.210-214.

FrEI (2010) =2 A X & AT T OWIKEEEE COER B LRFEART & B COERHBROHEE. BAL
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Estimation of Ammonification Characteristics and Nitrogen Fertilization Effect of

Lime Nitrogen in Lotus Cultivation

Tetsuro KARIYA, Yutaka FUJITA!, Hiroshi OTABE, Iwao TERAKADO and Tsuyoshi IMURA

Summary
As a result of submerged culture of lime-nitrogen-mixed soil, it was suggested that ammonification of lime nitrogen was
affected by culture temperature. In addition, the ammonification rate values of the lime nitrogen cultured in water well matched
the values estimated by the simple reaction model formula derived kinetically. When lime nitrogen was applied in lotus field
from February to April, it was estimated that it took 41 to 58 days for the ammonification rate of lime nitrogen to reach 90%.
Moreover, it was estimated to be 22 to 46 days when lime nitrogen was applied from September to November. It was evaluated
that the nitrogen fertilizer effect of lime nitrogen applied in spring in lotus root cultivation was expected to be about 50% of

the conventional chemical fertilizer.

Keywords: Lotus root, lime nitrogen, nitrogen fertilization, Kasumigaura, ammonification

1 Address: Horticultural Research Institute, Ibaraki Agricultural Center,3165-1 Ago, Kasama,Ibaraki 319-0292, Japan
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VT, KRRELFEAY 7T v Rk & U CRIHIE S D 72 9D1iE, PRI 1T T2 < L IRECKOAMEL bR D Z & A
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A : Harris F05. B : Eigen FH0R. C : FBEMEAE, D : L, E: a*fil, F: b*fi,

LT — S RAE (0=3) . :mrﬁm BT 5%KRHET, *HF 1%KHET,
AveHYT L TREeNY OMICHEERDHD Z L&, nsTHEEN RN LETT,

3. 1. 2 F— U L—TTKRERL = KERDEEEENE & BEREEHEDR %

ALK DY ¥ & ASORRENR2 D 12 SR EA— N7 L—7THRER L., Egfiir s, Vv ASOERE
ATV, W OFBIREE KD T, T OFER, Y Y ITEREE R X O Harris £FH#0 & A5 22 1EOFHRIRR
75% Y. Eigen FHER D HETITRWEDD (p=0.06) IEOMHBERIRA R IHAFBO bz GE6, K5, H

T b & AR R ADOHEBIRIRAGED Bz,



#£6 A — b7 L—7 THRE L TORERO BB & B REHTO Y Y LOA & & OMBIRE

B P PR A
Harrisf#8%8  Bigenfun GG L*fi a*fi b*fiE
BRE VY 0.73 * 0.55 n.s. 0.91 * 0.14 n.s. 0.14 n.s. -0.40 n.s.
RAEES 0.37 n.s. 0.43 n.s. 0.45ns. 020n.s. 0.44n.s. -090*

a) n=12, *|IHERENS%KETHE THDHZ &%, nslTAE TRV L E2RT,
b) W AENTIZ4AE T, BREREmIX 2518 THEhE L7,
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5 A= b7 LT TRER LIKRERO BT & BRERHliO Y Y B L OR S L OBk (kY
A : VY & Harris FH#U, B : -7 & Bigen FUR, C: Vv EFEFEHEEE, D: X & b,
n=12, *IAHBARES SYKETHETHD Z L 2T,

GRS 4 RAEC. ERERHIMI 2 IRIE CFElE L7z,

3. 1. 3 BHKEBEFHHICK S VY. BSDOFHME & FERE & D%

BIREREHIC T 5 v & A S OFHIED . BHEFEATIH-SZ OMOTEE & £ L 9 72BRIZH 2 DhE B
ONTT D70, FEBMREE RO T-,

VY OBWEREFHIEIZ DV Tl BT IE O H Tl b AHBIBIR MW DIFFERIEEE CTH 0 | 3 24 1E
U CHERIEOMBIBIRIGRD bz (7)., 7=, Harris K805, Eigen FH¥um & OMICITA B2 IEOFARIRE
223, b & OICITA B2 AOHBIBIRN RS vz, LMEITAHBMREDY NS < | aEITFIC K > THR R
ol BWERERHMEOER TIE, 2019 4E& 2021 4EICY ¥ L RATHIOMICA B2 IEOFBERAERD S
T2o VY LBHEHBIOWE L OICIE, 3 2EZ2 LT —EDMBILR ST,

H S ORMEBEFHMMEIZ OV, BRI EO Tl b FHBEIBIRAS BV DIL bMETH D . 3 IMFEEE LT
HE L AOFBERIRNFEO D7z, Harris FHEUS, Eigen FHEUR, FEFEEME, LHE & O OMEBHREII/ &<,
AT K o THR R e o7z, BRWERERHEOIEE O TIE, 3 M HFA41E L THS ERAFHN & ORI ER
IEOMBIBMRAGRD BTz, £z, 3 2MEH 2 METHA S LROMICA ZE 2 EOMBERGRARO bz, 4,
TRFEBEFRE A RO B & A& EBROMICHBIRMRIZZR < . A S LREFHE, RGO B/ EDFER
BRRO bz (M6), 3 20MFEZE U T, A & RKGFHOMIC —EDMAN RN o723, WED S HE



RABG SIFIED, ZKAE EDV/NSWIEEREDMEN D) & ITROAEAREBIRAEE0 i, BREEH S
<V ZKEBMEN D i&&ﬁ&ﬂﬁ@ﬁé%%ﬂé@ﬁﬂﬁ@é:&ﬁiﬁéﬂt (2 7). LKEERIOHAKAE
Lid, —EDOBRB AN o1,

HERORIR TIIH L5, WEEE Y YR IR S ORI, AEZRIEOMBMEZRO SN (X 8), FF
(20 Y EREEOHBIREIE, 2021 FHTHHE LT RN TOHBOP TRb&E<, BSIZHOWTH, BhRE
(RO THBIERE Hi - 72,

KT BWERHEICR T 5 Y Y LIOA S E#PE L OMBIGREK

B RERE A
vy HE
2019 2020 2021 2019 2020 2021
HarrisFF#R 0.43 * 0.45 * 0.37 * 0.07 n.s. 0.06 n.s. -0.09 n.s. JL#I
Eigen§{# 0.41 * 0.40 * 0.38 * 0.02 n.s. -0.03 n.s. -0.10 n.s. | 1.0
W ek R 0.49 * 0.61 * 0.41 * 0.05n.s. 0.05n.s. -0.13ns. | 0.8
L*HE -0.01 n.s. -0.18 n.s. 0.05n.s.| 0.22 n.s. 0.21 n.s. 0.07 n.s. 0.6
a*fE 0.0l n.s. 0.37n.s. 0.36* -0.0l n.s. 0.35n.s. 0.38* 0.4
b* (i -0.42 * -0.48 * -0.32 * -0.54 * -0.49 * -0.41 * 0.2
D2 — — — 0.69 * 0.30 n.s. 0.08 n.s. 0.0
Sl 0.69 * 0.30 n.s. 0.08n.s.| — — — -0.2
BRERE % 0.48 * 0.24 n.s. 0.05n.s.| 061 * 0.34 n.s. 0.24 * -0.4

B FED 0.39 * 0.04 n.s. 0.21 * 0.36 * -0.23 n.s. 0.07 n.s. -0.6
il & -0.14 n.s. 0.00 n.s. -0.11ns.| 0.05ns. 018 n.s. -0.24 * .
o a ] 0.67 * 0.19 n.s. 0.23 * 0.79 * 0.49 * 0.36 *

A A 0.60 * -0.04 n.s. 0.07 n.s.| 0.56 * 0.11 n.s. 0.03 n.s.
P BN B -0.51 * 0.07 n.s. -0.02 n.s. | -0.50 * -0.11 n.s. -0.02 n.s.
g TIn—AEGE | -0.60 * 0.11 n.s. -0.06 n.s. | -0.55 n.s. 0.01 n.s. -0.04 n.s.
iRl -0.43 * 0.05 n.s. 0.30 * -0.47 * -0.13 n.s. -0.11 n.s.
e A— 4 — | — — 0.36 * — — 0.29 *
B R 0.52 * -0.10 n.s. 0.04 n.s. | 0.63 * 0.40 * 0.31 *
ZKAE -0.46 * 0.19 n.s. -0.09 n.s. | -0.60 * -0.48 * -0.22 *

e VKT hIE -0.08 n.s. 0.37n.s. 0.26n.s.| 0.03n.s. 0.07n.s. -0.17 n.s.
YKAE -0.46 * 0.07 n.s. -0.21 * -0.38 * -0.12 n.s. -0.04 n.s.
i%%{%lélfﬁ 0.0l ns. 032ns._-0.16ns.| 0.06 ns. 0.38n.s. -0.03 ns.

a) FEIRERBRICHER LIZSBHERHKO S B, ‘av e VEEHEL L CARWRRABREIT > 2 « BiAED SR D

T AL B A IR Lz, SRR ()L, 2019460345, 202047335, 202142397, 3METEH1TITH 5,
b) *ITHHREMRE D% K YETHEBE THH L&, nslTFETRVWI L 2RT,
o) BWEHCIZZ kA M LT,

2019 : 0.64***

2020 : 0.36% HX
2021 : 0.30%*

— 2o oINS W6 AMKEHERHION S, W R URATHIOM
WA RHm C n.8. AR ER

2021 : -0.09n.s.

9019 : 0.69%%* n=45 (2019 4F). 35(2020 /). 97 (2021 4F),
2020 : 0.81%** 7S #30.1%., T 1%, *1E 5% KUE TR
2021 : 0.77%%* BREDPHECTHDHZ & EmRT,
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| IFARREL r 23 SUKETHE THDH Z & n=97 (2021)., *FZFABIFREL r 23 5% /K HUE
T, THETODLZ LT T,

3. 2 YYLBEIDQTL Mt
(a) DHLs DEEE
‘TXeHY S ave BV’ O DHLs (T DB IE OB A &K 9 1R Lz, BHGFFHTIEIZ DT,
—ERINT=T—E DD b DD, KT & 2o Tz, £, OAORITEFEIC L Bir o7, mElcE
H9 2% &, -PICBhE#T 2 Harris F7805. Eigen FHUR, FEEMEEIX, FEFICEDLT ‘ave )’ oFn
TXeHV LVKREDoT, ASICEET S bHMEIL, 4 0MEEZEL T ‘ave )’ OFR ‘Txeh )’
K V/hEhotz,

HIFEHAZ DU i, BN R AR A THER L 72 2019 4236 KTV 2020 4RI OIEASL 7o o7, F7=,
2018 B LN 2021 HFHZHWTIE, BAD “Txe )’ LiRWERlICRE e —2 08, H4ED ‘e’
K OBON NS — RN H o T2,

YKAEIZOWTIE 2021 FOAME L, ZAMEOEND ‘a2’ WAORMIIMD Th7ehoT-,
—F T, ARBRCAEK T EOMBERIE 2 B, ZTARMEDNZEH LT DR 18 Kt o7,

(b) EFHH#E]

BEAID 171 JEOZBUERIZ, #7212 SSR ~— 1 —42 JiE, CAPS ~—H—4 JEOSZHUER & Nz CagiHhx %
ER L7 (B10), Fi7-loMz 7e~—h—0 5 6, 36 JEFBEM O~ —H —ORIfE L, BERD~— 7 — T
DR DR WA T 5 S DIX 10 & Do Tz, O &6, AHFZETHE BB I D Y
BARIZRTT 2 N3, b & OB & [FFEEE D 60%FEEE (Takeuchi etal., 2001) & HEE X417,
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(c) UXIZET HEEZEMED QTL

Y RIZRE LI 17 [E OB QTL 2SR &z (E ), &= QTL X, T ‘ave sV’
BOT VIVISEGFATEZ RN S S, Y Y2 @D 2R N b Tohy, FERIL 5% 00 1T%REEHFEY KX
Tpinodz, 552 YR Tl 4 7438 U C Harris F¥{80, Eigen FH#UR. FERBEEED QTL 2% 96~127c¢M O
fEECCRRt S (K1), 209 H Y & b FHBERIRA SR E D QTL 1%, NIAS_Os_ac02000855 3
JLTOYNIAS_Os_aa02003577 3% C 3 A 7z, 5 6 Yufafkod> HvSSR6-26 115 Tl 2021 4FIZ Harris FFEUR
& Eigen RS0 QTL 23 H Shu7-, 85 7 YetfRo HvSSR7-50 VT35 Tl 2021 4FICAERBEEE O QTL 25 &
lzo 5510 YetafRod> HvSSR10-45 1% Tl 2018 4T Eigen FrBUm & FEEIHEED QTL 23 47z,

(d) B (B#&) ICET HEGEMED QTL

H B LTI 7180 QTL 23 7=’ BEUEICIE Y it Sz QTL 1372 < . FHHE D 4%05 13.5%
EINED T (8, 2D THD QTL @ H H 5L 2018 DOV 7L THHEINTEY | 2019 FITHRHE
NI=bDIF2 o1z, RECKD A S EABERZ T3 bHED QTL 1L, 2018 4REI255 3 Yetfhod C668 Vs, %57
Yeta ko> HvSSR7-37 U1, 55 9 YetafRod HvSSR9-56 415 C, 2021 FIE 6 YLtk HvSSR6-19 1% TR <
L, Wiy ‘e U BT U AR bMEERED SRS o7 (K 11), LHED QTL I%, 2018 4FiZ
55 3 Yeta ko> C393 U5 TR &7z, a*Ed QTL 1%, 2018 4FIZ5S 2 Yeta ko> NIAS Os aa02003532 ITf%., 2020
HE\ZES 8 Yefh ko> OPHISH T TR S 7=,

() TAXMBEH L UHTEHD QTL

VRSN O TIE 2021 FEOHGHA L, 5 6 Yt /R HvSSR6-19 iTf5C QTL 23S &, ‘v ey’ Al
DT YNPNZARWE Z @D 2R3 -7 & 8, XM 11), oo QTL L DOREfRE RS &, [F U AARE TIX
2021 R bHMED QTL M S, ‘2 U’ BOT VAR bMELHD I, ASZ2E00ERH -7,

HIFHIZ OV TR, 56 6 Yotk V19 355G, fEF O KR E 2 QTL 2% 4 pMEIChiz it S, ‘aved
U BIDOT U IVBAIIVER T 25003 b o7z, 5 3 Yotk C393 U155 Tid, 2018 4= & 2021 451 QTL A3k
i, ‘maveh ) BoT VARRAMHERT 208035 -7, tho QTL & DEMRA /LD & 5 6 Yetafk
D V19 I Ti& 2021 412 Harris 80535 K O Bigen FHEUR D QTL 23 Sz,



#8 ‘TxvHVU’  ‘mireHV’ ODHLsTHH S 7-QTL
— — —
I e T AT
DA Harris#if#5 2 NIAS_Os_aa02003532 2018 116.0  3.58 10.2 11 2.80
NIAS_Os_ab02000638 2019 108.0  5.92 17.3 20 2.89
NIAS_Os_ab02000638 2020 100.0  5.71 17.1 17 2.75
NIAS_Os_aa02003532 2021 115.7  8.94 16.2 14 2.77
6 HvSSR6-26 2021 69.7 3.22 4.9 8 277
Eigen### % 2 NIAS_Os_aa02003532 2018 116.0  3.18 9.1 53 2.68
NIAS_Os_ab02000638 2019 108.0  4.38 13.3 77 2.76
NIAS_Os_ab02000638 2020 96.0  4.32 13.0 68 2.86
NIAS_Os_aa02003532 2021 115.7  5.93 10.5 52 2.77
6 HvSSR6-26 2021 69.7  4.38 7.4 43 2.77
10 HvSSR10-45 2018 110.0  3.39 9.7 54 2.68
FE TR i 2 NIAS_Os_ac02000855 2018 127.0  5.41 14.6 8,231 2.81
NIAS_Os_aa02003577 2019 124.0  5.18 14.9 11,283 2.83
NIAS_Os_ac02000855 2020 127.0  1.68 5.3 18,556 1.32
NIAS_Os_aa02003532 2021 114.0 8.88 16.3 14,361  2.72
7% HvSSR7-50 2021 66.0 412 6.8 9,698 2.72
10 HvSSR10-45 2018 110.0  3.78 104 6918 2.81
& L*fi 3* (393 2018 740  3.52 9.9 0.60 2.79
()  a*f| 2 NIAS_Os_aa02003532 2018 116.0  3.44 9.8 0.08 261
8 OPHI18H 2020 440  2.13 6.1 -0.12 213
b*fiE 3* (668 2018 20.0 3.06 55 -0.40 2.65
7% HvSSR7-37 2018 16.0 2.83 55 -0.33 2.65
9 HvSSR9-56 2018 142.0  3.26 4.4 -0.29 265
6 HvSSR6-19 2021 36.0 6.10 135 -0.68 2.77
LK AE 6 HvSSR6-19 2021 360 6.10 135 -0.68 2.77
HHEEHA 3* (393 2018 70.0 11.90 25.7 21 2.77
393 2021 720  9.73 20.9 -12 2.83
6 V19 2018 76.0 19.10 36.2 24 277
V19 2019 78.0 16.70 33.2 5 2.62
V19 2020 78.0 20.10 39.0 7 281
V19 2021 76.0 29.61 47.0 17  2.83

a) WEHHOR T IREKE ST LR—Th 2,

b) 438k L CHQTLAIA 545D E &,
o ‘TxeAY BMFTUNMIHTD ‘avehl BT UALOE,

d) B EAKYEE%,

[ ) 1%, Seggetlk Eo 128 B o) HEEEEE BRT 5,
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Evaluation of Glossiness and Whiteness of Cooked Rice by Image Analysis and

Detection of Quantitative Trait Loci

Kazunori AKITA!, Haruka ISHIKAWA, Masakata HIRAYAMA,
Kazuyuki OKAMOTO and Katsunori OKANO

Summary

In this study, we carried out to develop an image analysis method to evaluate the glossiness and whiteness of cooked rice
with an autoclave and detect quantitative trait loci (QTLs) for these appearance traits with this method.

The number of feature points and integrated luminance value of the images were significantly correlated to the values of
glossiness of cooked rice evaluated by sensory tests. Also, b* values of the images were significantly correlated to the values
of whiteness. Evaluated whiteness values of cooked rice by sensory tests were correlated to the quality of appearance.

Detection of QTLs for glossiness and whiteness was performed using doubled haploid lines derived from crosses between
two japonica rice cultivars, ‘Koshihikari’ and ‘Akihikari’. Glossiness and whiteness were estimated based on the value
obtained by image analysis. Putative QTLs for glossiness based on image analysis were detected on chromosome 2, 6, 7 and
10. ‘Koshihikari’ alleles increased the value of glossiness at these QTLs. Putative QTLs for b* value correlated with whiteness
based on image analysis were detected on chromosome 3, 6, 7 and 9. ‘Koshihikari’ alleles increased the value of whiteness at
these QTLs.

Keywords: Oryza sativa L., cooked rice, glossiness, whiteness, image analysis, QTL

1 Address: Plant Biotechnology Institute, Ibaraki Agricultural Center, 3165-1 Ago, Kasama, Ibaraki 319-0292, Japan



FURBIEVA O4 MERE/NTY REORIERMORRES K URKER

FEFSFT. FHET O, BER—V, HEHH?, FHAE Y, BN R
(KIRSEHERR B v & — W TSR

EH

XL A nA K (CSVA) 1XF 7 BbREs & L, AR T2 OENEIMERCH 5, CSVd ~D
EHPEIITRFERIZELR H O | ARAR RO T2 DRI ERFEO BTN EE TH D, £ 2T, BHEOBRET
W b 70 2 CSVA YDA T2 BT 5 ShRI 7B BT IE O & | BT EB TR O R L OME ERFED
BRRAEIT -T2, BEHATE U Lo, B WS BaAREERIL, EIEOR v MERBEREE L I
RCEEOHEREDFE T, OB AN—ATEY T VOBV IAFREE 220 | B2 RIETICEMTE 5,
51T, Wk L% 7z direct RT-PCR BREIZ AW DAEMIROENIIE, HAEERS JOZENHE L TR Y . B
DOEFECTY 2> Fa—T D 2 & CERERNE L rolz, Flo, UFTOR(FinfER L OBUHIE b
Fl 131 S0fE O BREEM & 7 2P 23Rk 5o L L bz, TNHEHE L TEERRFMRHTHD 8
HBeX 2Pk 1827 B LTz,

F—U— N HEEMR, T M, BT A mA R (CSVd), BT

1. [FL®HIC

X7 (Chrysanthemum morifolium Ramat.) 1%, REEHTAEEINTEBY , HTAEOL) Y FEFEOH CHIt & -
VRS & HIEE 1AL (EBMOKIER KE B Bsts A e il B s R =6 T UE, 2021) OEEMLH TH
%o KW TIEL, FH/NE 7 OEFEEIENE L, 2019 F(SITER AT A 2140 A, HE5HEAE)S 101 ha TH
0. BRANOUIY xR 7 HTED 5B 710%% 5D 5 (RMOKER KREE Bits A E T H R R = ha
BE, 2020), ARBEO/NEZAPEIL, T HOF A, 8 ADIA%. 9 HOMEOW A EERIT AR THY . Hit
ARHREIZETI S O/NE 7 TR (2020 A55E) D5 B, 6 AD 10 AN TIIRIRIEPEDK) 40% % 5D,
EEFE N TH D GRIRILE ZEREH BSNR R PE IR TR T— A, 2021),

X7t A 1A R (Chrysanthemum stunt viroid, AT [CSVd)) 1&, F 7Bzl L, RERETIX
2005 T FEFE/RPEHNZ I TRMEIR 30D THERR SALTLLSKR, #EESIMERICH Y . ZOXPRNBIE & 72>
TWD, R E LTE, BYROREE CMEEREOWEENHIT O D (BRI RN A RABRIGE 5
B AEXHFSE=E. 2013) 23, BRI O T2 DI REO BRIV ETH D,

ZIVETOWNEND, EX 7 BLOR T L—F 728\ T CSVA 12k AP i ER = RN b5 2 &
MIRE I TS (Omori et al., 2009 ; Nabeshima ef al., 2012 ; )15, 2016) 7. /NFXFZIZBWTIL. $1RAY
PRSP FRED A 7 ) —= 2 7 IR RTZHENL ST TR U,

ORI, BEXRT SR OB A PR EBRITEEARBERE L, fli~0 CSVA OBATH L ORI A ET 5
VBN S5, BRiEE L UIEIETHHR v MERBEFRENHAVOILD D, BARDEME FFO7- O EMERE
[RoisZ e, 2V TNAVONBIIAR—RAEZET 5 ENFETH D, & CRIFETIE, Ry MEAEE
i & RSO T, WEEMTRE T, S HITEAR—ATELY L AL O A AR L T 57, 5
% =877 e AR EIC OV TR LT, S DICEMHEM L 2 2Pt A&k T 5 & b
W2, FNHEBLE U TERRIRIIMERMAZEH T2 2 & 2l AT,

2. MHERVHE
D) B REIEMOKPERPEMRBIER

2) Bl PIRIVEZERG o —EEIIET
3) Bl ZIRREERG Ty — R RRE R =




2. 1 hEFEMA CSVA IR E A iEDREL

CSVd B2y e 7 bl R &2V ZfEinfE (BEAR) & LT, CSVA TR L7z “THiO ZHAARE LT
HE LT,

Ry MEARBRRETIE, AARE3 ZRY ARy b (EE9om) (JEM LB Lo, FIAETEZ < STWRIC
L. BEZFREL T2 om ([ZF#EL, AARD B 5 mm OUIRGARIICE 0 $28 Uiz, BRI T 7 0V A
THEE LT,

RERE NEBEAERE TIL, BARITIER S THEEF L7258 OB 249 2 om (SR U7, BRI 2 R
v MEABERRE L FRRICTRIE L, AARD LS mm OURUARIRICE W 828 Uiz, BEREDIET L BTy
YarFa—7TEEL, BERLUIEWEEZ MS K51 (pH 5.8) 1ZEK L7,

BEARPIT20C « 16 FEE H BEDO N TRBEE - I13MMEERE TR L-, BRI D 1, 2, 3. 4. SHEM%E
FO2 W A%BIC, EATIE, X, TEgEZY 7 ) 7 L, JTWekgE% AV 7= direct RT-PCR #:%E  (Hosokawa et
al.,2006) 12XV &SI 5 CSVAd DA IEZ A Lo, £7o. ENENDOHIEOBFINREZ kT 5
7ol RN (1 RS 72 0 OBARARED) | HEARIGAE R, mfagh s (mfEX7= 0 OB #MERE) 2
L7
2. 2 IHMBIZAWACSVAdERMEREORY Y —=5

UEATOLRAFLFE « AR KL OVRINO/NE 7 pERL X 0 IEE U725 131 Sl « RFEIC OV TC, CSVd IZRER L7

TEOBE ABAAL Loy MERBEFREES JORBE NEEAEREEIC LY CSVd 285 L=, TWskk
% F\V 7z direct RT-PCR ME IS L 0 B DA 2 FE UTe, HRPUMESEOFEE L LC ‘11" (Matsushita et
al,2012) R, Ry MERBEARETIIHER 1 DABB L3 A%, RS NEABREA CIIEEAR 20 H
#%3B L TN30 HIZIZIBUWT CSVA AR AUV ERFE - Rl A m BEHRETME, BRIHBEE DS 20% L0 R O fnfd - Rft
% W EEHSHTME & ) E L7-, direct RT -PCR | One Step SYBR® PrimeScript" PLUS RT-PCR Kit (¥ 5 7 /31 %)
ZRW2 Y TV A A RT-PCR T, E{7#E% 3 RIZEEH| LGS VR RS 6 52 INRIC 1 ofiRE L=
DaTrTL—hEL, 2T (547) —95C (10F) — (95C 5#) —60C (B0F)) X40 A 7 /1—95C
(15%) —60C (14y) Tiiolzy 7I7A~—OHERINIIFR 1 OLEBY (IR TFH, 2006),

#1 direct R-PCR IZFHWV= 7T A ~— LIFHES] AT 5. 2006)

TTA <=4 HEHRS
CSVd-Real 1 5’- tccgacgagatcgegge -3’
CSVd-Real 2 5’- gaagaccgggctagggcaga -3’

2. 3 FEREEHL DO CSVEHE/NY Y RIFED:ER

FROFETA 7 Y —=7 LTz CSVA mEEHEHUESFE (CSVA-R1, R2, R3) A4ZBlHle L CAHEZTT,
DIV FAERATE 2 B R LT, B0, fEf, EEBIURZIEND bOE 0%k LTz, —IkiEK
LT RBANT DN T, ZRIRIAE & BEF AR EICHE U TS BTV B R OBRERFS], UIfER, BEREORHE
TR Uiz, Bl L UM 0 BRI EN D RIS OWT, CSVA IR L. “THOE ZHaAk, ME
RBRFEEFEARE LT, Ny MEABRIAC LY CSVd DA T 72, BFE 3 D H RIS A7 REIEE 2 £
L. JIWGEL L% V= direct RT-PCR ARTEIZ L W A7 U —= 2 J I L [AERIZ CSVA B DO AR LT-, &5
(2, CSVd ZHHl L= &R A Bk (B 225800 B L7 % OMK L Y . RNeasy Plant Mini Kit

(QIAGEN) 7% IV T RNA ZH#hiti L. One Step SYBR® PrimeScript™ PLUS RT-PCR Kit (% 57 /34 4) % Hu»
72V 7 V% A 5 RT-PCR T CSVd B4 D A A ezl L7z,

3. R
3. 1 hFTEAL CSVA IR E R EDHEL
EETH LRy MEREARE (M 1a) 1TBWT MACEEE 72133 ClIdefitz 3 o CSVd 3 Z2E L TR
ENTeoizxt L, BEWE AWTRBE AL (K 1b) 1L, ZEL TRINSN D ETIZ48fZZE L
(X12), JTWsHEEE V= direct RT-PCR ARE I 2EALIT RS & H 12 HEER JOZENHE L TR,



TEEFEMIMOBEREIC L > THOLE LIREDSED T, MEICILE S eho7z (K2),

Fio. ENENOBERIEONEZTIA L-FES, 1 RS20 OBEARARE (B 138 > MEAREFEE
2329.0 K THo7=DITxt L, BERFRO T /L I JEFEIEIC X 23 BRE NEEARBERED 9.0 RED 7oz, »U
o F 2 —TEET & DR NEEARBERELED 20.6 A& 7L L SEEEICEARTERN M b Un, #EATEERIT
W MEARBRRIEN 97.6% LI bEN, VU arFa—T A U BRE NBERRERRED 87.5%, TV
ZAl ] U 723k NEEAREETRTE DS 73.3% Chh o 7o, BERBE D A HFE 2 3 i fE R TliRig NHEOREAE]E)
771.6 R & Ry MEAEEREED 123.5 KM (2T 6 0V 72RO W ERETH -7 (382),

(@) Ay MEAEREE () RIS
(&)
I CSVd BEABREOR T

MR A R L

o PEARTEETL

X2 ARy MEREEES L OBERE NEABRNEIC X D CSVd RS (2015 42)
IW~8W : B 1~8 Jl[#&, N : @tk P HEhikk

K2 HAREAREEOBEWO L DEERFEOLE (2015 £F)

FRATEH [(E3HES PEATEAE R AR
PR (A& IR5) (%) (& m?)
RNy MNERRHE 29.0 97.6 123.5
AERE N (7 V) 9.0 73.3 771.6
B ENEAERE () 2T a—7) 20.6 87.5 771.6




3. 2 RMEBICHWS CSVdERMEREORY)—=25

METOLRAFGLTE « RIS X OBIHIEE SREDOFE 131 S0 « BHEICOW T, AR OBEREER L OWETEIC &
V. CSVAdIEHMNFED A 7 ) —=0 7 % Effi LT,

RNy MERIETIZ 129 M2 L, 91 SRS HEARRERE 1 2> A 2 ITHRHBEEEDY 100% 27~ L, CSVd 1T/
PER LT (F—2AM) . &3 ITHARERE | ARSI 100% A0 Th - 72 38 ffld 5 6 28 §hfiis
AT, CTILERT 2Ry MEABFREICS T AP ESFEOFE & U TR A HIE LRSS, ‘CSVd-
R3’, ‘CSVA-RI’, ‘CSVA-R2’ 7% ‘[[LrFfn & [FSELL Eom G2~ L,

AR NEEARSEREE CIE, Ny MERBEREICHG U — 5O MR SH 7212 2 S 2 I 2 725 18 S fE 2 i
L7z (F4d), 3 MMFESEEAEERE 20 HZICHRHBEEN 100%% 7~ L, CSVA (A2 /R LTz, HRPTPESFED
Tl (LSRR 12381 D EERET 20 H35 L UN30 HIZ ORIV 0% CTh o7, M - Rt
HREDRER, ‘CSVA-R3’ AEEHEHTME. ‘CSVA-R4’, ‘CSVA-RS™ MHERPMEZ/ R LTZ, $£7-. ‘CSVd-
R3’ IRy MMEABFEER L USRS NEAEREO W T IUCBW TS EEEFEZ < L-—F, S L,

SR Z 13y NEEAEERRE & BBE NBEARRERENS & T CSVA TR D UG ED AR o 72,

PLEOFERNS, ‘CSVA-R1™ (6 AMEXx Af), ‘CSVA-R2’ (11~12 ABEX3E) . ‘CSVA-R3’ (8 HmeE R
) ZEEEPTESL R, ‘CSVA-R4™ (7 AWCEJRA), ‘CSVA-RS’ (8 AmcEiRta) A rpEfpiihinfE s L.

3. 3 BHERHISD CSVd EIRMED/N Y REFDFER

R PIE S HE L ‘CSVA-RI’, ‘CSVA-R2® BXLON ‘CSVA-R3’ 3 fnfEia Al LCaeEL., 1342
B L6 RO 2B (325), ZHBDFEAEITHOWTEIEIZIIT B ErERAIC L v BIfES], g L OYE
BIEND 10 Rkt E —RIEE L2 (5, 6), ZILHO—IKIEBHRHTIZ OV T CSVA #PTHERE 21T - 724
HFREE SR C WV T CSVA YA IS A O LT L2~ L, OIERSCEEDME
BRTEREHINEEEHICA 9 8 ABCXLEHkEZMD 18c27” (X3, 4) ZHLRME L TRIKLZ (£, 7
I AEPERTLROBUE TR L L THRbN DB TH 5,



#£3 Ry MEAEREIZ XD CSV UM SRR O®ETE

2016 4

rufE - PEfE 1 7N A PEFE 3 DA% PERE 1 7N A PERE 3 /A% RN
P e R RSSO BRI BRSSO RIMBEE R B P

MK (%) MK (%) MRS (%) MK (%)

CSVd-R3 0/5 0 0/5 0 T

S FE A 4/5 80 0/5 0

fufiE B 2/5 40 2/5 40 0/5 0 2/8 25

fnfl C 3/7 43 2/4 50 2/4 50 1/4 25

ffE D 2/4 50 3/5 60 5/5 100

il E 4/5 80 4/5 80 6/10 60 0/5 0

fufE F 0/5 0 5/5 100 5/5 100

iR G 1/4 25 33 100

nfE H 2/5 40 5/5 100

CnE 1 3/5 60 5/5 100 6/6 100

GnfE J 3/5 60 5/5 100

i K 3/5 60 5/5 100

nFE L 3/5 60 5/5 100 9/10 90 4/5 75

S M 3/5 60 5/5 100

AnfE N 3/5 60 5/5 100

s O 4/5 80 5/5 100 1/5 20 1/4 25

nfE P 5/6 83 5/5 100

i fE X 3/5 60 4/5 80 0/5 0 0/5 0

il Z 3/4 75 5/5 100

sufE Q 3/4 75

CSVd-R1 0/4 0 0/4 0 T

anfl R 4/5 80

fnfl S 3/4 75 22 100

CSVd-R2 0/5 0 0/4 0 e U

pnfE T 3/5 60 6/6 100

fnflE U 3/4 75

SufE V 3/4 75 4/4 100

e W 2/4 50 3/4 75

[l (LA 0/5 0 1/5 20 0/3 0 0/7 0 PR




F 4 AEBRENEEARERLC X 5 CSVd SR OREE (2017 4F)

BE 20 A% BfE 30 A%

EIDIII *i * -
. IIARE~' RRESEE T L AR . PR UEREA
RE e on PUREY e o DUREY

CSVd-R3 0/5 0 — 0/5 0 — R R
CSVd-R4 1/5 20 TS 0/5 0 — HH IR
CSVd-R5 0/5 0 — 1/5 20 {159 Fh R IR
fuf L 0/5 0 — 0/5 0 — b)
Ao fE A 6/6 100 = 6/6 100 =
fuflE B 2/5 40 & - 3/5 60 H e
il E 0/5 0 — 5/5 100 =
fifd F 3/5 60 K- 4/5 80 =
il G 0/2 0 — 212 100 H
il H 0/5 0 — 5/5 100 FeE
S I 2/4 50 ND 3/4 75 ND
S T 5/5 100 =] —
il K 2/4 50 I 4/4 100 =
fnfE O 3/6 50 ik« 2/6 33 K-
SnfE P 4/5 80 ND —
il X 0/5 0 — 2/5 40 {159
Anfl Y 33 100 = 3/3 100 =
ufE Z 0/4 0 — 2/4 50 {159
fi] (LR 0/3 0 — 0/3 0 — PR SR

a) JREEL PCRIZEIT D Ct (U1 7V MEICITFEBINH D . & - Ct<23, W1 : 23=Ct<26, 1K : 26=Ct<<29, MR : 29=
Ct EE LT,
b) SRR LRy MEAEESEIC I TR R & S 7,

5 CSVd BHIME X7 BFVEH O 7= D OAIRREIE o & — KGR (2018 4F)
Fl 1%k TR TEREEL P

u -
R e (k) (%) (k) ()
CSVd-R3 LR B 1272 70.1 834 6
CSVd-R3 HhEA— % L) H O 1 0 0 0
CSVd-R3 15¢78 42 262 8 1
fufE B CSVd-R3 60 283 17 0
HhEA— & LdH O CSVd-R3 26 0 0 0
CSVd-R1 nfE C 26 53.8 13 2
fnfl C CSVd-R1 17 47.1 7 0
HhEtr~—2 /7 CSVd-R1 28 89.3 22 0
CSVd-R2 WA —2 2 5 31 355 8 0
CSVd-R2 15¢78 1 0 0
CSVd-R2 tufE F 3 66.7 1 0
whEd—4 5 5O CSVd-R2 148 80.4 105 1
15¢78 CSVd-R2 18 88.9 14 0
& 7t 1,673 66.6 1,029 10




K6 MNEH LIORFEORAETARR (2019 )
o L I OV e

fRRLY Rbe e A Y ht #%  (cm) (2) % % ‘ ff)ﬁ B
e 1802  JR¥ 612 715 729 1234 1164 45 56 3 fii;
18¢23 = 6/11  7/17 731 1116 95.8 48 73 4 5

1827 %8k 777 8/9 9/4 95.6 74.6 43 44 2 Ze) O
¢ 18c29 %8k 777 726 8/14  106.0 82.8 47 40 2 5
18c47 = 6/24 731 823 932 79.6 35 37 2~3 H
18c106 &Mk —9  9/15 923 1442 1292 42 72 3~4 H
18c52 &Pk 724 823  9/9 81.0 87.4 43 18 2 fiiz
94 1861  #Bk  7/29 915  9/25  89.0 1026 31 62 2~3 Fil3
18¢c62 K 7126 9/9 920  70.8 88.4 31 54 2 G

10 H 18¢75 S 9/13  10/16 1025 744 58.6 46 42 2~3 IR

a) 7 AVEERNE 3 A TR, 8 AMERE 4 A TA), 9 AERNT 5 A TR, 10 AT 6 A TRICEM L, W h B S 7~10
AL EITV, 3 ARSI TE LT,

b) EIRD 50% LA EAEEFE LT H,

) TRAEDEARAEASIMAID B 2~3 JEIBATE L7202 BRFE & L. BRAEABD EIRD 5% L= B % [4h1, 95%IZE LT~ H % [#4)

L7

d) 79 U—Tx—RX—L a0 (FTRERE),

e) PEABHIIEIC KD CSVA IRPHEREIZIHW T, T3] 138 3 A BRI W TRIERRD LR TR, T4 (3R
3 i ATRITBGESTRD BIVTRIRBS KD 172 LT Th o 7554, T 138 3 70 A %ISR0 LT EIR R &R0
34 L ETH -T2/ E T (0=4),

f) T—X7L,
Q
1 2 3 4
EaBE S IES S
®  Ss5_op—x—varm &
4. B

X7t 74 v A K (Chrysanthemum
stunt viroid, CSVd) 1%, &7 &bz s]
TR L, EAEEEEsS MY L LR
DVERE L CRME L, 8 LBEOFIRD <
RHZERETHD (IXT, 2016),
CSVd Y L 5 7 bl &
720 BRDTHND 20 FFFRREERGE L TR0 |
BHERIR & LT, AT 2880 k%
IREER L OWRHIESRRR T N U 7 ARE
% (FFG, 2013a) PHERINTND
D, BRI E OED B AEFEBSICE
D ERICITIRER S D, £, BEI
L7z CSVd OHFEY D RTREM: b FEHE S
NTHEY (@G, 2012), FHhF EoOxIER 3 ‘18c27 Dbt M4 ‘1827 DER
IR TEASEZRRL S Z & ITFEF IR
ThD, SHIT, CSVd DOF 7T 2RFEMET I L > TR D Z ERHLMNC > TRBY . 3 - gk
(2004) X CSVA TGS 7% 7 10 ShfEA e U, K L S TE & A S L L7220 iR B AR D
TR E TRE LI R H o= s L0 D, 72, RS (2013b) 1ZEEIRINOSME RO 720



291 SFEIZOWT, BEER T 7L, miREREAEL R TE 5 RI-PCR/AEXVKENE & | IRRER R
FEZMHT& % RT-PCRINA T U XA B—2 3 AETRNTZE A, 2NN 31% & 53%DE0FET CSVd 23R
HEN=Z EE2RE LTS, 207, EEBIGICEIT 5 CSVA BYRITIE, B LT T b s 721355
VT L AVR S 720 K9 2R DN & 72 > T D ATREMED B 5

PLEDZ &t CSVA RFMEMFEOF TR THER bR TE L 72 0 155, CSVd #ihES 7 BRI T4 H
THEIIZATHhNTEY . BHMEIZBWTCATL—X7 (EQJSL, 2016), BREZBWCTUNYZ (fif,
2020) OEHHELFENTR SN TS, I ZIIRROFEYHEDO—>TH Y | ARIZBWT HREBLMEIC
9% CSVd UM FED B R EZHED D UNERH D, AR TITERICHT2 Y . BEAFOBIREIR OISR
EATST/%IC, END ZBICHWI MR RIC L W IR A BT 2 2 & & LT,

BPGRIRIZIIT D CSVd OEFEMEIL, ZEENE L D RO HILDH A, EIETH LRy MEREFRLITH
S COR Yy b CTHESE LI REBEAAREMERTD2MLENH D 2 & & BEREIEIET DREHAR S5 2 & 23
B TH-o7-, TiLFE TIT Matsusitaet al. (2009) (2L VRBRENIZBIT ARFEEAR~DEERE . FOBOF LI
TERIZIIT 5 CSVd ODBATHER S TR YD | A TIXZ OFEZ U U TR O REE L T 5
Z L ERAT, B UIREBRENEARE R, V) arTFa—T RS Z LI 0IEERN N EL, RT
PCRICE > THHENDETIZ I HHES ET DL HOD, HAR—=ATEY L FILORD N AFEL 720 |
Hhie ik Th o7z, £7-. CSVA 2 R#ET DIEEY EMRER G ORI HIUIRH 2 RIZTICE/MTEX 5
SNEEE D bEN, BEGRRRICB T A5 e E LUHERTE 5, CSVd oA E LCid, REhét
SoJTUA 2 L7~ direct RT-PCR M E DA ZIMEN T TIORENTEY  (Hosokawa et al., 2006) . *4FTIZIUWNT
BT L U AR S OMYMEDBRIE 21T > T\ D, ABFETIE. JTUSEEA FV /= direct RT-PCR 4
TECHW DL, WEAEE & I EAEER LU L TRV, PAEET EAEECPEE L v B < B s i
72 LTHRE LTERHERED LT, MEICHWDDIZE X 7202 EAVRENT, £2, BRSO,
ZFIf L7~ direct RLPCR R EIX 2 FESEO T A A RO<=LF 7L v 7 ZfEEICHEAFRETH D Z LR En
THY (Hosokawa et al.,2007). 5., Fi-RUANARBLIONT A A RREDLEEL 72 =BT H 30T x)
JGARECTH D,

Matsushita et al. (2012) 1%, CSVd #\FriinfEs LC MILEf’ ZRHLTEY . AFEICEW T, ‘i
(SR L [EARIC ‘CSVA-R1’, ‘CSVA-R2™ FBX TN ‘CSVA-R3’™ 1E CSVA IZxF L TLE L@ ERGiEE2 R L
=—74. ‘CSVd-R4" X° ‘CSVA-RS’ D X 5 ZOTNITHHEARD B 2 UM 2 7~ 35/ b s Sz,
IO EiX, CSVAITKT HIRPMEZ AT 2 AfE - RFERHICIW T, £ OB R85 & 5 rlRetE 2 =g L
T, BEWIG (2016) (FE &R PCR I K DHEMIAND CSVA IREAFRIE & LT, IRPIERREL T~
FEFRREZERBEMED) 2L WD, Fi2, EHE TRIOEAK & RO & ORER D
O, IR LV RO OREAHBEL L2 LRSS TRY (ER)IIG, 2016), CSV HEHE~DOHEEGE
faF-OREE L 2D OMIMBIREO ATREMI R STV D, ARFZEICBW TR L 18c27° 18R 3 7>
H CORGEAREN RO 12 LR T, EANREEMEE LTHSTHD &V ) FHIIC L 0 @&k Lz,
18c27° 13 1 ~NHLDIHIEZHT 5 & B, OISR & ORHMEIT X 0 BRI EEEANES T 5
ZEMIRESILA, (1827 1E. X BIZA R OUMERIERHMIC X o TREOLEEEZFHM L, mFEEE S LT
TE RS, RO R ERGTT 5, T CSVd bt E2 A9 2 BRCRHITH AL L TA%ROEBER
WIERT A2 TETH D,

Ala W R EE T 3~4 M & EHIMZZE L, ZOMBEELT LLLEE LRV E WO RERH D, K
TR BN T S A EORIRIE DR CII B AL LT270N, BEEEOBRE VB L ONEREICL D | RN
R LHpE RO LN, £, BNy MEAERMREICKEITS WA OX o, BfE 1 A%
80% DIRHHBHIE CTH - T= b ONEEFE 3 AKX 0% L 72570 . MEDHEFINEZITFRE E SN TV D, 2
D LD IREDARLENE IR T 2 72DI12iE, RS S IZHEST 5 DNA ~— b — ORI TH
%, CSVA IEHHEIZ OV, BT FED [LSFFT & CSVd FEitEsnfE & ORMER L 0 b2~ d
ERNENT-Z D, BIGHETHD Z LIVRENTZ (Matsushita ef al,, 2012) 75, Z OEEEEREE T S )
IZENTELT, BE~—I— bR TH D, Fio, BIMHIEROBIEEFIZ XY IS TW D ATEE
MR D, HEEX 7 IXEREEAETHY . T OBEHITIIRECH D03, — T2 RO/ THDHF
7B =X 7 ORFERHINAB S THY  (Hirakawa ef al., 2019) . ZHATEMH L7-4h38972 DNA ~— 7 — A%



DB HE SN T3 (Sumitomo e al., 2019), ZiLHOFHRCHINZIEHT 5 Z &2k V., CSVd #EPuitizE
#4925 DNA ~— O —BR0NERT 2 Z L8 an s,

HiEE
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Development of Screening Method and Breeding of Chrysanthemum Stunt

Viroid-Resistant Small Spray-type Chrysanthemum Line

Saeko KURIHARA !, Yumiko HIRAI, Koichi KITA, Hidenori ICHIGE,
Ryoji ISHII and Takeru GONAI

Summary

Chrysanthemum stunt viroid (CSVd) causes Chrysanthemum stunting disease, and its damage is increasing in Ibaraki
Prefecture. It is important to breed the cultivars resistant to CSVd for the control strategy. Therefore, we studied an efficient
screening method for CSVd resistance, which was necessary to select resistant breeding materials and progenies. As a
screening technique, it was developed an in vitro grafting inoculation method that could handle many samples in a space-
saving manner with the same inoculation efficiency as the conventional pot grafting inoculation method, and could be
performed at any time by using shoot cultures. Furthermore, it was revealed that upper leaves and stems were suitable parts
of the plant body for direct RT-PCR assay using the needle method, and the use of silicon tubes for fixing the grafted parts
improved the efficacy for inoculation. In addition, we selected resistant cultivars as breeding material from 131 cultivars
owned by our laboratory and collected from the cultivated fields in this prefecture, and bred a resistant line '18c27' which
flower color was red and flowered in August by crossing of the selected parents.

Keywords: crossbreeding, small spray-type chrysanthemum, cultivar,
Chrysanthemum stunt viroid (CSVd) , resistance

1 Address: Plant Biotechnology Institute, Ibaraki Agricultural Center, Ago 3165-1, Kasama, Ibaraki, 319-0292, Japan
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Simple Measurement method of the amount of Ammonium Nitrogen in the Plow

Layer at Lotus Field

Keiji KASHIMA!, Tetsuro KARIYA, Iwao TERAKADOQO, Takeru GONAI and Yutaka FUJITA

Summary

A majority of the fields which are grown lotus (Nelumbo nucifera) roots in Ibaraki Prefecture are flooded throughout the
year, and most of the inorganic nitrogen in the soil exists in the form of ammonium nitrogen.

It is thought that the ammonium nitrogen in the fields can be used to calculate the appropriate amount of fertilizer
application as an index that indicates the amount of fertility nitrogen in the soil. Generally, the distillation method and the
indophenol method are used to quantify ammonium nitrogen, but requires expensive instruments. Therefore, the current
study investigated a simple evaluation method which can be calculated at the agricultural extension center.

As a result, a positive correlation was suggested between measurement results of ammonium nitrogen by PACK TEST
TUBE (commercial water analysis kit) and by indophenol method. In addition, The PACK TEST TUBE was needed to react
for an hour. Bulk density in the field could be estimated from the volume of ten g air-dried soil, added 40 mL of 10% KCIL,,
shaken, and leaved for an hour multiply -0.0639 and plus 1.3823. The amount of ammonium nitrogen per area calculated
from the estimated bulk density and ammonium nitrogen concentration per unit weight by this simple evaluation method
correlated with the amount of ammonium nitrogen per area calculated from the bulk density by the core method and
ammonium nitrogen concentration per unit weight by the indophenol method.

Keywords: lotus roots, soil analysis, ammonium nitrogen, bulk density, simple measurement

1 Address: Ibaraki Agricultural Center Horticultural Research Institute, 3165-1 Ago, Kasama, Ibaraki 319-0292, Japan
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FEVRFECTh o7z, PIEEMIR LOBMEKIE, B TOEWTARONDMNEHOIEE K& Eb L2
ofc, THIUHBEREIT, FIZX o TRESEH L, BB L L T2 H TAICRD X 5 RBAfER R
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#1 RBRICET HEMEOBRERS (2014~20224)

h BifEdh (I/R) BHAERE (JI/R) BAER (A/R) BITEIR (B)
FnE 3/10 £ 7.4 3/13 £ 7.0 325 + 5.7 15 =+ 46
F o 38 + 85 3/12 + 8.1 32 £ 6.6 17 + 4.0
B2 226 + 10.1 33 = 103 3/15 + 8.4 18 =+ 5.0
ralNE=2 33 + 11.5 3/9 £ 10.1 320 + 8.5 17 + 44
TV 3/1 + 109 3/5 + 10.6 3/18 + 7.6 17 + 46
+85 31 £ 92 3/5 = 9.0 319 + 7.1 16 =+ 72
BB/ N 221 £ 102 227 + 11.0 3/14 + 6.9 22+ 47
KA 220 + 12.6 227 = 127 3/14 £+ 95 23 o+ 52
BEFD 34+ 11.7 3/10 + 9.6 3/19 + 83 18 + 5.1
i 3/15 £ 6.2 3/19 £ 5.3 328 + 7.4 13 + 52
25 224 = 12.0 228 + 12.0 3/13 = 11.2 19 =+ 3.9
2 227 + 11.1 33 + 105 3/18 + 8.6 19 + 52
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dn BAELA BA LR BAAER BA{ELR B BALER BA{E AR B4Rk RS
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Adaptability of Japanese Apricot cultivars in Ibaraki Prefecture under recent

weather circumstances

Takafumi YAMAGUCHI', Tomohiro KARASAWA, Nobuyuki KADOWAKI,
AKkira SHIMIZU and Iwao TERAKADO

Summary

Although the environment surrounding Japanese apricot cultivation has changed due to recent weather fluctuations,
the last report on the physiological ecology of apricot in Ibaraki Prefecture was published over 35 years ago (Watanabe
et al., 1987). Therefore, in order to understand the effects of changes in climate on the main properties of 12 varieties
of cultivar, we investigated the flowering characteristics, yield of the main cultivar and fruit quality of each variety
from 2014 until 2022. The results showed that the flowering period of each cultivar is occurring earlier, and 'Shirokaga',
the most cultivated cultivar in this prefecture, had the second-latest flowering period among the surveyed cultivars,
and few of the cultivars flowered at the same time. Among the surveyed cultivars for yield and fruit quality, annual
yield per canopy area was high in 'Ishikawa No.1' and 'Nanko', and low in 'Shirokaga'. Regarding fruit quality, the
frequency of gumming in fruit was high in 'Shirokaga' and 'Gyokuei', while diseased fruits were common in 'Shirokaga'
and 'Nanko'.

These results suggest that 'Ishikawa No. 1' and '"Nanko' are the most suitable cultivars for cultivation in this prefecture.

Key words: Japanese Apricot, flowering forecast, yield and fruit quality

1 Address: Horticultural Research Institute, Ibaraki Agricultural Center, 3165-1 Ago, Kasama, Ibaraki 319-0292,
Japan
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A 5 £ ﬁgﬁw HE v
X507270 BEIE BR85S +4 Bl Wk 20124
HRFENFY HUAIF283 BEIE +5~7 BT I L 20064F
Yoy oY/ RSET BE9E +0 BER 20084
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SR SN CY/N 20124294 20 25 30 30 30 30 35 30 30
b BIp HE) 2012444 35 35 35 35 35 35 35 30 30
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HROFENF 137 (121) 69 65.9 6.6 9 23
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Agricultural characteristics of green tea ‘Harunonagori’ in Ibaraki Prefecture

Mitsuyoshi TERADA! and Hitoshi OSADA

Summary
To select a suitable cultivar for green tea in Ibaraki prefecture, we compared six cultivars from mid to late budding with . As

a result, we screened ‘Harunonagori’ and ‘Miyamakaori’ for the followings reasons: (a) two cultivars for green tea were late
budding, the plucking time of 1st crop is about 2-4 days later than in “Yabukita’, (b) they were resistant to cold damage in
midwinter and Tea Anthracnose, (c) their yields are higher than that of “Yabukita’ by around 20%, (d) they had more amino
acids and less tannin than “Yabukita’, () the quality of processed tea was equal to or greater than “Yabukita’.

To select the best cultivar, we sent unrefined tea samples and a questionnaire regarding tea quality to tea farmers who own a
manufacturing factory within this prefecture. The result of the questionnaire, ‘Harunonagori’ was highly regarded for its good

balance and brisk smell. ‘Harunonagori’ was rated with a higher score over Miyamakaori’ and “Yabukita’.
From these results, ‘Harunonagori’ was selected as a late budding cultivar for green tea in Ibaraki prefecture.

Keywords: tea, cultivar, Harunonagori, selection

1 Address: Mountainous Agricultural Research Station, Ibaraki,Agriculture Center, 6690-1 Korofuji, Daigo, Ibaraki 319-3361,
Japan
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