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Effects of Fertilizer Application Methods on Growth, Yield, and Yield Components
of Paddy Rice Variety ‘Kinumusume’

Tatsuya Kawaoka? and Wataru Tanaka?

I &
KFGELTE X aded D’ 1E, MSATEE AR
3 - BN ETIRAITTER A LN R T
Tl Z—I2C, ‘FXeh) EELL,
ROKE AR E LB EEN D FRK S
AU, B CRARRE 1T T 1~2 HiE],
ABLE, INENLE LT-BRAEWMETH D
(P25, 2009). SR OKREIES mFFIX
16, 400ha (BEAR/KPER, 2022) C, £OHN, ‘X
ated 8’ IXERMA S 2 HaED 3FILLE (19
5,600ha) Z 55RO FELFETH H. A
TIEHEED SRRV E R A 12 BV TR iR %
17V, AENTHEERT 2005 4512 & aged o’
ZAEED S REICER A Lz, i<, ML, &
IR, (PG, eI, RER, FRRAE, FndEk
(IR & P HARZ LIS SN TEY, &
R RE TR b 2V (BMOKES,
2022). BHIRIEPE ‘X ated o’ 1%, —ARMEE
NBABYBREHZOBR%T X 72BN
T, 2021 4F 6 2 e © [HEA) 28T 2
72 EIRBOKR O EMIEAL, BOEiR CIEERED
S OFHIE Ry (R EVEN B ARBAE W
£ 2022).
ARETIE, EARREMOKERAGHE (2020)

T

DHT, KOFTFEIFINAE 5 KAl FIFITHRIS L
7o [FHGEATREZ KD < D Offsr ) aHEtET 572
W, K3 VDOHNFOL BAEFET A K
9,600 [M/60kg LA TN AT HZ &2 HEE L
TW5A., HWFOEFE 2 X MO T2 DIZIE,
ARRFESFETH2L TR T 28BS
RS ASE N OMNI N EE CH 5. TDi=
DITIE, INE: 600kg/10a LI ZfEffd 5 B
boeEIND (BREEE, KEM).

XN OFEHIHTZ - T, KEDK
i « & - REFEEIEST (2021) TI%, BiEEH]
135 A BA~TH), Bl 18.5 8%/ (5:M
30cm, FKMH 18cm), 1 BRAE(IASL 3~4 A4 K
ELTWD. o, MEAEE, oiEkRE L
TEHELE R ETHEIED 3~4ke/10a, 7 % 1
P41 Bkt 50 HER) % HLIZEH D72 <,
BEENROG AT LBIEZ 1kg/10a FREE,
AR A HFE 20 HATE 10 HREICZNE 1~
1. 5,2~2. 5kg/10a ZJiiH L, &&HC 6~9kg/10a
AT LTS, L, ZoOfEeHS
BT D BAZEINEIT 570kg/10a TH Y, HIZILE
600kg/10a % B L= LZELICREF I D
JEFFEDRRFHIAR I BN TS £ THAICAT
DILTUVRUN.

1) BRI & —
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AL (2011) 1%, “Zhird® O5fElk
RITOUWTIRGT L, 2R & FEAE & 4kg/10a,
FEAEE: 2kg/10a 95 2 & C, ZUUONE -
BRBAF L7200, FMMEIRERE O 2855 T,
Ry Z HIED I 5~Tkeg/10a fifl4 25 Z &
T, ZUNTHERAHI -T2 LTWA. £z
EHG (2015) 1%, ZEFhEHE 6~12kg/10a T
1%, FEIREAZOIEEETRIERRIC /2 0 K
HNEL 252 L, BERA RN Em Y-
DB O BN S Ie ol 2 L WD
M U7z, 72, ZRE I EERRITEIE
BN VEEE <, 12kg/10a TILWE MK T
LAREMEN D D Z LD, BHEEHEIX
10kg/10a F2E LS LTV 5.

KFEDUL RN T, ZAV AR 2 IR R
(720 OFEHL, 1 FEd, BRVRG, THE
) 2T ADEEZLONLEKY Lo TEY
(a5, 1957), Ziu HUEAERRESRIL AV MR
RLG> TS, KFROAF LI E L NHELC
MAFTEFROBI TN L > THRR Y, #HIE
RER VIV EHERTT D & IXLE SIS
DI-OICEETHDH. 1 (1966) 1% VR
FA Rl ofT, HifERT 33 HEE (BEE b
H) Al U7 2 22009 &bk
IMTEWFITH D0, BRASEIHE T T2 &%
N LTWD., BRSO 5 H
fi “&hded e’ TIE, B 50 HEICKE
SO, A% 60 HEIREE b & 72 0,
Bhit: 656 HRMZICOFEIEII 202 5 2 &)
%<, TORBIRORH & 72 % RIRIZRBNT,
FEARGE ST X 0 B CH DA% 50~60 HEE
OHFRFREIES ‘X ded D’ OEFIERHE

21 45 BR X g 3 it %2 54 fi A

FRESR, IWEM O KEZEFICE D L D e
% JAET O3 D> TORL .
ZZCABIIETIE, &R’ IV T,
EFMAETHEDE, FRBHE 50~60 HUg
OHFRRBIESAEE, U ER O BRI &
ETREZ I 5N L, & 600kg/10a % A,
T DR IEEMI T A E 2 A& LT,
F 72, REZNDT- DI SRR B L ONEIE
EBETNVOREZRF L.

I MHEBLUAE

1 HESE

FHERIL, 2018~2021 FEIC MR IR A2 EH 2 o
Z—K HakBR 3y (SRR ENTAJERT, 155
8m, {EHE R T, MR B T/ MRMEAE) TfTo
7o HEARENY, X hbedd’ AV, B
RO 120g/46, FRFE (X4 A TRE LT, #E
WZ 5 AR L. HEsE 13, 2018
FEAS 18,5 B/ nd (S5F# 30cm, #KM 18cm) , 2019
~2021 4FA3 15. 9 &/ m (55[# 30cm, R 21cm)
&L, 1 RREER 3~4 AHH 2 CHSRE A L 7=

2 FeAEAE

FER T L OB RBRIXOFEIE, HICE KON
REFMEEOBEMNCLVE 1 0L L L
7o JEEHE, FEIRZi3Ea N 4 5 (N-P
205K, 0 =14-17-13) %, Bk O REBER
FOBWICIZIIN Kb ERE (N-P 05K, O
=17-0-17) ZfEH L7z, HARIIAD & R4
FEAELZ L VATV, HREBARES X ORIRIX 2R g i
AENZ &L 0 St U 7=, SEREO S hifAsRiE, FEAE-r
FlBAE (Bhitk 50 H) -EEBIE (B 60 H

== F R & (kg/10a)
IR AR IX g PR B e Y o
50 H 60 H 1 H  2[H
FENE - FEAESKkg X 4 0 0 2 2 8
2018 HHI10kgX. 4 2 0 2 2 10
W1 2kglX 5 2 0 2.5 2.5 12
FENE - FEAESKkg X 4 0 0 2 2 8
2019 WHI10kg[X 4 2 0 2 2 10
W 1kglX 3 2 2 2 2 11
5020 FNE - FEAE8kg X 4 0 0 2 2 8
WHI10kg[X 4 2 0 2 2 10
0091 FEIE - AR 1 0kg X 4 0 0 3 3 10
HHI10kgX. 4 2 0 2 2 10
DRI LI B RER20 B . REE2IE] B 1 REAT 10 A EE LG A
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) FEAE 1B (HRERT 20 H) —FEAE 2 [BIH (H
FHET 10 H) & L7=. 2018 4RI HAE - B Skg
X (4-0-0-2-2kg/10a) , ] 10kg X (4-2-0-
2-2kg/10a) , BH 12kg X (5-2-0-2. 5-2.

5kg/10a) @ 3 FRERIX. (7% 2 [f) & L7=. 2019
X, AR - BEAE 8kg X (4-0-0-2-2kg/10a)
W 10kg X (4-2-0-2-2kg/10a) , WH 11kg X
(3-2-2-2-2kg/10a) O 3 FBRIX (4% 3 1) &
L7z, 2020 440%, JEAE - BEAE 8kg X (4-0-0-2-
2kg/10a) , 1BH 10kg [X (4-2-0-2-2kg/10a) D
2 HBRX. (% 3 iH) & L7=. 21T 2021 4
1%, AR - BEIE 10kg X (4-0-0-3-3kg/10a)

1B 10kg X (4-2-0-2-2kg/10a) D 2 FERIX (4%
3AE) & U7z, ABAXHIENT 1 X 54 mie L
7.

3 HEAE

DEBERE

R OMAL, FOUR O EBiL
30 H25 60 H £ T 10 HEMET 1 Kt 15~
20 BRZJIE L=, F7o, R (=223
J VAL SPAD-502P1us) A FHVNTREA#TL 30
H725 70 H % T 10 H Bk C_EAREES 2 oD
B 1 X 10~15 BREIE L7z, HREH R OB
BENTIEEARE L. ZRODT =21,
AERHEEEE (FOUX X IEGX10Y) 2R
L.
2) AR EAE

RN 5FE, BER, B3l XN
e 15~20 BRAFRA L=, F£7-, ARG
B AEURERE L [, 5%, 2, F1, %, #)
D 6 BT HARIC L 0 Rl L7z,
3) FREREME

PERIR L, SRERC, FERIE, BRL
(B 20 AER) , RS, 11X 4~6
MROFAMAZ BRI L, Hely, HEFHLFR, FEKROWE
BEZ3iE L C 80°C3 H R i Rz A1 T\ I E
L7-.
HIRERVNEERESR

I AT, 3. 78 mi CUNHE L 7= [ HEW) 2 x5
L L7z, AT EE, BIORNE, IR
R THHMY- VRS, 1 R, G &
OZAKTHRIEE LTz, BRBEIE, EERAKE

BT DMNETTEDENBET, INE LD

DOHFNSATHER 6 BRATRARS L Lz, K
LRI, ZATHRIE K OBRA ORIC
I, 55WH LIm 2 X0 &Esnb oz
Wz REZKIE, ZOKTRIEIIK Sy 15%
fEE UCTHEHE L.
5) DB RS
FEOERIEEIZHONWT, FilBRX CAEFTHF
721 KA EDNS 60 FEA IEMELICHIH L, fadg
(1991) OHEBNTIESE, 1 R, 2 I,
LM, 2008, 3RMICAHL (1), Bt
B K OGERINT B % A L 7.

Flifih
SR 2k 1M

/ | e

it
-

QU LEAE

B 1 FENOERNEINC L DR
DofadE (1991) 1ZHSNT, Fll) S S ORI IO
ERE R LTk a5 25 2 Sl K E L=,

6) ZKHERNEELL

INHEY) D ZKAIZHOWT, BEWAHER 5500
(REPHEREFHER) 2HWT, £XOMX
K 200g & 5 RS 5 L, RIERNCERIL T
ZOHEERIG A L.
BN RE

VKRB RBEIZHOWTE, 1 X 2, 000 KDk
ZAKIZONWT, ZehrfilillEs (& e, RGQI-
10B) 1T X W PE L7z, EERIL (—H) AR
B E = BITE T G AR MR A BT
L0 1% (B F, ) ~3% (&, 1, 1),
AN 10 BRI 2 HIE LTz,
8) BRRS:ENE
RRBREZEICOWTIE, BT (Fi
BUREAERL TM-3500) 12 & 0 &K DKSy, LK
VRVEERR, BWAaT 2HIE L.
BIHEDOT —H1L, 2018 4% 2 KIEDFHY
fiE, 2019~2021 4E1% 3 RAEDOHEMEZEH L
7.
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m #
EME~RITTEE
MREFMCENF U TH D 2021 FORERX
FNZHOWT, EBFRERID 10a 2720 OZRE R
WM A X 2 (R L=, SRR, R,
BAH] (R 20 BE) IR\, LB
Z i U788 10kg IR L TR
FEAE 10kg XIZHEANT, EFENFEICE)-
T BRI TE, ER A ORREIZ O
THisH 10kg KAFEICELS, REIZOWT
LAEBRENGRED LN, —F, 2RICEDD
FEOFEE, WOz W T H @M
10kg [XASEEAE « FEAE 10kg XIZHE_RTED o 7.
ANV TIE, RELKOSRERITYEICE
BRZITGRO bivioTz.

g
1

S48

2 HAHOERRUVEIREE~DEE

2B FRIZH T DR Z & DR o
BE, BEAOEIREEZ R L. BRI, =
FHACENZVNEEEL 2D, FRlohfBinE:
i U 7= @ i X 3E A L Qv ZeunJRE - FEEX
\ZHARTEN- T2, BRIZOW TR EREIN S
B X DB RATRD S o T, BIRER
X, ZEHRHRENZWITRAKE L, PREIBE
ZAT o T EHIX DO DA L TR EEE - B
JEX X 0 ER L MmN o 7.

% 51 75 (2024)

3 NEBRERRVNE~DFZE

F 3 NIBFRITBIT 2BRX 2 & DU EAERL
TR OREL KN EZ R LT, mY 7z 0 FEK
&, WTHNOFER TS FBIEZTT - 7 is X
DA L TR UNE « FEAR X B~ CHE g
DA AR LTc. 2019 ARV C, FiffBinE
2 [EfT o7l 11kg X2SHRERBARZEH LT
UNZRUNEAE - BEAE 8kg KIZ ATt 72 0 Bl
DAERIZE DTz, 1 BRI Y 72 0 B -
[FIERIZ, HREEBIRZT - 7@K e LT
PRNFRAE - FEAR X LTI B A & o
L, 2019 K Tr 2021 FFIZIBWTH ERZEDGE
DO MY DHENE, mi 47 RO
1 BRI OBIIN LR, BRI AN EAE - FEAR X
IZHARTE ) oTe. —JF, BEEITEX O
FHEAR - FEIEX X VK< 720, mY7e 0 %k
DEWHBRXIZ LR Lz, F2 XK THiE
1%, BHAXKNEE - FIEX L ViR, mHb
P DL\ NGB KT S MBI 2R LT, X
KL, 2018 4 ClIkE F AL EA LV R
X D7 M DN & - 7278, 2019 45 TlLakER
XMW CTH BRI, 2020 £ K400 2021 4 C
%, PREEBAEZE G L TR0 AR - BRI O
F3hiH Lizd#HixX L 0 BEICEL o Tz,

B HEH ns
a ——
1,800 [ ZE¥H+HE 1,698 1,606 1,692
ns
1,600 [ ¥EHH I
1,400 | [0 H™EE 1,230 1,333
2 143§
S 1,200 ns E
N S B1588
ﬁi 1,000 756 853 ns N
§§ 800 ns 701 | | 721 RBEL
600 - 46 481 461 527 490
400 + I ]y . E;(;éai Il
T [l 5B [ g4t b ] T 1210
200 s (35 EECEIN (241 |l 1881 g
0 Capd ISR R B oA 102 157 134D 198
FERR-REAE EH AR S FERR-REAE  EH AR S
10kgX | 10kgX 10kgX | 10kgX 10kgX | 10kgX 10kgX | 10kgX
ST AR BRTH 52 %1

X2 Eated 0’ IR DA MALTTTEDEN D EEBHIFE O E B EIZ

FAF 95225 (2021 4)

DRINDT VT 7y NI, t BUEICID A BRI 5% CHEZAY, ns ITAEERL.



JITE « P KFEdEE “Ehded D ITBIT 2R FEOEVWAET, ILEK T
I AR B~ BT T
F2 XRLTO ICBITHERMEI ST IEDOEVDE,
BE R OBUREEEICRIT T
-~ - mE OBEE sy
FEEE
(cm) (cm)
L - FEESkg X 79.5 17.4 0
2018 HEHI10kgX 85.1 16.2 0
W1 2kg X 85.1 17.3 1
R -FEAESkgX  81.4 b? 17.7 a 0
2019 HEHI10kgX 84.3 a 173 a 0
W1 1kgX 86.0 a 18.4 a 1
9020 FEAE-FEAESkgX.  77.1 b 18.6 a 1
HEHI10kgX 86.8 a 17.9 a 2
0021 HoE-FEAR10kgX. 852 b 17.3 a0
HEHI10kgX 93.8 a 16.8 a 2

VRILDT T 7~y M, 201941 Tukey (D2 B 12 K0 ,20204F & 0N20214F

IR EICIVFE B K% THEEAY.
OBIRFLEE 1T, H(0), 151, 7(2), H1(3), 2 (4), H:(5) D B EX B B #IC K I E L7

K3 XTI DA F N TT D I EAE Rl B R K O YK I & M E

5 98

P
U B . U & SEE (=S o
IR FRBR X T T~ K HE Tk gy
(K/nd)  Chi/F8)  CKi/ni) (%) (g) (kg/10a)
JEAE - FEAESkgX. 316 78 24,709 86.0 23.0 488
2018 W 10kgX 360 82 29,259 83.4 22.7 554
1 2kg X 349 83 28,945 85.5 22.7 562
FEIE-FEAESkg X 360 b 91 b 32,929 b 79.3 a 227 a 592 a
2019 I 10kgX 374 ab 99 ab 36,864 ab 73.6 b 224 a 607 a
W1 1kgX 389 a 105 a 40,832 a  66.5 ¢ 219 b 594 a
2020 FLAE-FEAESke X 374 a 8 a 31,793 b  80.3 a 234 a 595 a
W 10kg X 407 a 98 a 39,205 a 589 b 202 b 477 b
2021 FLE-FEAE10kgX 412 a 94 b 38,647 b 745 a 23.1 a 666 a
I 10kgX 438 a 112 a 49,193 a 521 b 220 b 563 b

DEABT VT 7w hE,20 1941 Tukey D% EMRE I LD, 20204F J 1R202 1 4R 13U 1C L0 A B K HES % CH EEA Y.

DR EBIR O, W % OBAE IOV TRER ERE L.

7 1. 9mm BA_E 0 7K 43 15 % H A
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4 FROBBEHRUVERNMAIPNB~NDZE
ABE (1991) ¥R (K1) 12D x, K41
2020~2021 4D BR X O A% OFEH7)
O ORI L DERNRIIE A~ LTz, H
B NE 2t ) U 72 i I D3 L TuZpun gL
AE « FEAR KA HEANT, 1 IRERERO O 1 Yokl
DHEEE BICHEICE -7, LiL, 2 ki
B DWW TIEFRIFRE TH D AE 221X 0
LR T-. £, 2020 FEIZBWT, BHIX
D 2 YRUE TR FEAE XA SR THREICZ L,
2021 FRIZBWTITEIIX D 3 PRI FEAE -
JERIZHARTHEICS -T2,

5 RKAERNEELL~ADEE

¥ 3 IZAAFRICI T 23 BR K D ZAKRIE R H
B AR L WTHROERIZEWTD, 2. 0mm
VL EORIEDENZ K DOEIE T, FIE - FIRX
DB IR TED o T2, —F, K& 2.0~
1. 9mm DO ZKDOEATE, FEAE - FEAEX X 0 @
XKR@Enot-. £, 5DV KL 7RDRIE
L. 9mm A D LK OEIGIL, FEAE - FEIEX X
B ED -T2, 2019 T, EFEMAEEN
ZVERBRXIZ Y, 2020~2021 4E Tl B
Z i U7 BRIX T, RIEOENZKOEIE A
EL fpote.

6 ZKNBRBERVERREERE~DEZE
F5ICHAERICBIT DRBRIX = & O ZAKAE
B OV R B B OFi AR R 2= L7z,
HATEIAE, AERA R U T 69. 1~87. 3% &
BRI RAF T o7, 2020 FITFE - FEEX
ORI BIIX L Y AT, 2019
FEJLTR 2020 4EODFEAT + FEAR LI
FARBRIEI G DNABEIZE -T2, AR

DUNTIE, 2020 FEDOELE - FEAE XK@ MIX L v
HEIZEL, LoFRTHEVWEmZR LT
— T ERBRIOEIENE, 2020 FEDFEAE - FEHIEX
TEHIX L0 A EIIRS, fLoFRTHEERD
fHma R L=, £72, TOMAKRIRIOEIAT,
2020 £E % O8 2021 AEDFEAE - FEAL K I ZEEIX X
D EBIED o 70 RESRIZOW TS, R
X TR E IR LN,
BIRBRHEZEE BT, ZkZ 0 EEH
RICHBREZTA OGN oT. BT
1%, ZoRZ R EERFEDMRNEEZ TR
BB 2R L, 2019 FE T, MREREINED
2B 11kg XAMILOFRERIX L Y AEIZA =
T IMEL 7o,

7 REBRERREOHBER—F

76 (B R R BT DB 2 TR
U7o. RS ZORICE IR DU AR BE5R & 134T
ERMRBRRIZ AR o T2, o M7 VRN, of
720 FEEO OV R & A B IEOAHBARR
Zaa L, ni7 0 BT 1 BRI & AR IED
FABIRIR 2R LTz, BRVEAIE, ni 720 K,
1 BRI Ot 472 0 B & WP b AR A
OBEBIRZ R L, LK THIE & IIAERIED
FHREER N 8 o 72

8 A BEEELNEBRERRVTINELD
5fER

AKRERICEB T D ‘TRl OxEmpT
ST 50 HEHTH -7, EBHEEEE
(BOL (em) XZE (R/m) XZEE (SPAD i)
X 10" & L7356 0Bt 50 H A BHEEE
Y7o R E ORIRA B 4 TR LTe. BAE
#% 50 HOAEBEEMEIE, b7t mE

#4 Ebted 0 I DEIBME S TEOE AR ORI BB K 13 B

1% 2k 1% 2% 3K
FER R X A% A% IE= AL AL
(K/F8)  OR/FH) Chi/fH) Cki/FE)  (Chi/FH)
e - B AR SkgX. 9 p” 13 a 9 b 56 b 19 a
2020
JEHA10kg[X 11 a 13 a 11 a 65 a 22 a
FEAE - FEAE 1 0kgX 10 b 13 a 10 b 65 a 19 b
2021
HHA10kgX 12 a 14 a 12 a 74 a 26 a

VBT NL B RBRIX LK 7= 60BE 31 DL L =,

VEIRBT VT 7y M A — R ORBRX I3 C R EIC LA B K% THEEHY.
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100
20184
/_o\ 85.280.082-1
S 80 t — m LR - R ESKkg X
]ﬁ B EHI10kgX
w O O 1 2ke
o 40 |
|
: 4.8 6.7 6.1
0 . W] | wmer
2.0mmlL_E 2.0mm~1.9mm 1.9mmAH
100 ¢ 20194F
X 80 f » L FEAESkg X
m%nﬂ BB 10kgX
W % OB ke K
=
m 40 |
ﬁ
20 | b b 106 ° b ois
6.0 7.2 Y 6.7 8.2
0 . mmmm[ | smm[ ]
2.0mm2L 2.0mm~1.9mm 1.9mmRig
a
100 886 20204%
= m LA B8 ke K
e 80
Efnﬂ DiEH 10kgX
60 |
i b .
= 36.5 . 36.6
g 40 27.0
20 b b
5.7 5.7
0 . . . . .
2.0mmPL b 2.0mm~1.9mm 1.9mm AT
100 20214
3 a m AR - FEAE L0kg X
S 8 | 715
e, BiEH10kgX
g0 b
e 46.1
o | a a
E 40 b 27.7 26.2
§ 17.6 b
20 | 10.9
0 L ml
2.0mmPL _E 2.0mm~1.9mm 1.9mmAKH

3 ‘e T WNIRIT B EBMAL S IEDIE O ZARIE R RIS R IF TR
D RIDTNT 7y MEFIEEAESSE ORAEIZ OV T, 2019 41 Tukey DZEMEIC LY,
2020 A=K N 2021 L t MBI L YV A EKUE 5% CHEZER Y.
BRABFEE, WIERRAAE DA OV CTIHRE & i L7z
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AR LBl o 2 — WP e

LNFREGT 200G E-NLALI4-L0 03 (R BTG Il 41 2K 7 B LB AR
> BT A S 2 o bl B S iy B () IR 0T (L b "D e~ (L s DS TR B
SR T B HETH000 23 5 O 2O DURE RIS 4 £ CH) "I BE I W g 20 21N e 73Rk o
NS D 2SR kT

0SB % SN R (X I 2L 12020 3 20202 (0F 21 Y E Z QAN LEI6T0C RN S L LA LGILH

YUNBYERDD NCENFOERF TR B NCDNE A G K TN LN OEMNFE WY HEaLo

CARV) L'L 9 TR BN EL J 45T B 98T B 9% B L0 B EO B Q9T B EO ®YGL  XDOTME
e 19 P8 B CRT EINIwENE chdsT 9 86l B 87 B ZT B LO B EE BP0 ® 9LLXSNOTHHE- DI et
e 9) gL B 6T WYE J&T ®BG0Z POV 9€0 9¢€¢ ®eT ®g0 9169 XSOTME
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Summary

For ‘Kinumusume’, we clarified the effects of intermediate fertilizer application on the growth,
yield, and yield components at around 50 days after transplanting rice seedings. We also
investigated the growth indicators to achieve the target yield of 600 kg/10a (100m2).

Comparing with a no-fertilizer-application method, our intermediate fertilizer application
provided larger numbers of panicles per square meter, spikelets per panicle, and spikelets per
square meter; however, both the ripening rate and the weight per 1,000 grains were lower. This was
considered due to the increase in the number of primary rachis branches and the number of
spikelets, which resulted in a higher proportion of brown rice with thin grain thickness. Therefore,
keeping an appropriate number of spikelets per square meter and ripening rate is important in
order to achieve stable high yields. In addition, we noted that maintenance of an appropriate
number of spikelets achieved a higher grain ratio, as well as appropriate brown rice protein contents
and a favorable taste score.

The ideal growth index value (plant height (cm)x number of stems (plants/m2) x leaf color (SPAD
value) X104) was considered to be approximately 130 at 50 days after transplantation. When the
number of spikelets per square meter was approximately 32,000 grains during the maturation
period, the ripening rate could be maintained at a high level and the target yield was achieved.
When the growth index value is less than 130, intermediate nitrogen supplementation of about 2
kg/10a is considered necessary at 50 days after transplantation; whereas, when the growth index

value exceeds 130, no intermediate fertilization is necessary until 20 days before panicle heading.



BIRLRIEH AN o & =W JEls 55 51 5 (2024)



B AR 51:15~23(2024)

IR 5 o AU TR . 7 MR B MR 2 R O KRR OD

£E, IWEICKITTE

LEEEREL Y - AR Y - EHEE Y -

B

i

A B9 - Kafie ® - Bl >

Effects of Mechanical Weeding using a Walking-Type Weeder with the Oscillating Brush
System on Emergence of Weeds, Growth, and Yield of Organic Paddy Rice

Yasuhiro Adachi, Shigehito Matsumoto, Shingo Yoshida,
Akira Yamamoto, Hideyuki Okura and Jun Suyama
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Summary

We investigated the effect of mechanical weeding using a walking-type weeder with the
oscillating brush system (named model: BW-4), which was jointly developed by Shimane
Agricultural Technology Center and Minoru Industrial Co., Itd., on emergence of mainly intra-row
weeds, the lost rice plant rate, as well as growth, yield, and yield components of organic paddy rice.
Compared to a commercially available walk-behind inter-row weeder that does not have an intra-
row weeding function, the oscillating brush weeder was more effective at removing intra-row weeds
grown from seeds such as Monochoria vaginalis (Burm. f.) Presl var. plantaginea (Roxb.) Solms-
Laub., a dominant species in organic paddy fields. Furthermore, even for the space between the
planting rows, the oscillating brush weeder was found to have the same effect as an inter-row
weeder’s rotor. In addition, the lost rice plant rate of the oscillating brush weeder was low at less
than 1%, which was similar to that of the inter-row weeder. For these reasons, in 2020, when weeds
grown from seeds were dominant in the paddy fields, the number of panicles per square meter when
using the oscillating brush weeder was great, which was closer to the that of hand-weeding
treatment than inter-row weeder treatment. As results, the yield per 10a (100m2) in the field treated
with the oscillating brush weeder also increased. However, this weeder was not effective against
weeds grown from tubers, such as Eleocharis kuroguwai Ohwi and Sagittaria trifolia L.; the yield
after using the oscillating brush weeder did not increase in 2021 when these species increased
dramatically. Therefore, the oscillating brush weeder is considered effective for organic paddy fields
where the number of weeds grown from tubers is less, because of its effectiveness on removing intra-

row and inter-row weeds grown from seeds, leading to an increased number of panicles.
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Optimum Cultivation for ‘Delaware’ Grapevines: Estimation of Irrigation Volume

Based on the Relationship between LAI, Solar Radiation Amount, and Water Consumption

for Each Growing Stage in a Heated Greenhouse

Kazuya Ohata, Yasushi Ono and Takao Kurahashi
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1 LAl EKMBEEEDER

2008 =33 L OV 2009 H 21T B AE B REARI] LAT
OHEEZ X 1 1R L=, 2008 £EICBIT 54 XD
LAT /% GA1 [A] B ALERHAIZ 0. 21~0. 45 TH Y, B
TEHNZIE 0.97~1.39 ~E 2@ < 72 0, Al
~IVHERNZIE 1. 64~2.43 L7257~ 2009 4ED
LAT 1%, GA2 [B] HABHILIRESIMIZm < 720, Ak
FRAVFERN I 1. 69~3. 30 & 72 o 7=, 7283, 2007

J57F Y ‘FIo=7" OLEFRHR]
S THE T D BRIZ IS < InAKEOHEE

FEIZIBIT DIGEST D LAT 1% 1.30~3.08 THh-
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RIS LOVEBRABNC LAT LKTHE &
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T3, 2 A 238 U CRel A 13 5 A BIfRIE
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x1 MERY MEETIV 7 OEBEEE (A/B, 2007~2009)

FR 1ER IREA FIFHR GAIH? oleke i GAIIHA? EER IR HR

2007 EEINE 2/1 2/4 3/22 4/2 5/8 6/12
(2/27~3/14) (3/18~4/1) (3/30~4/9)

2008 EBHNE 2/1 2/13 3/28 4/9 5/1 6/9. 6/20
(3/10~3/23) (3/17~4/7) (4/7~4/19)

2009  BERHIE 1/6 1/20 3/6 3/18 4/20 5/25. 6/2

(2/10~2/22) (3/5~3/13) (3/18~4/2)

‘MRS, OREESMERYT
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BE 6 ~ 8 KA

020084
y=1.53x0652
R?=0.780

@20094F
y=0.323x0.073
R?=0.011

2008~20094
y=1.59x +0.177
R?=0.487

FLHA

020084
y=1.03x0.768
R?=0.945

@20094F
y=0.767x0.733
R?=0.600

2008~20094
y=0.929x
R?=0.791

020084
y=1.15x0-738
R?=0.65

@20094F
y=1.13x0447
R?=0.700

2008~20094
y=1.31x0-308
R?=0.251

B~ U HEHR

020084
y=-0.037x2+0.985x
R?=0.717

@20094F
y=-0.046x2+0.744x
R?=0.884

2008~20094F
y=-0.174x2+1.15x
R?=0.312

- GAL[E B AL32H

020084
y=1.48x+0.054
R?=0.888

@20094F
y=0.834x-0.057
R?=0.880

2008~20094
y=0.236x+0.360
R?=0.151

GA2[E B LB HA

020084
y=0.523x+0.074
R?=0.766

@20094F
y=0.339x+0.599
R?=0.493

2008~20094
y=0.096x+0.810
R?=0.039

02008
y=-0.103x2+1.20x
R?=0.697

@2009F
y=-0.064x240.995x
R?=0.877

2008~20094
y=-0.176x2+1.31x
R?=0.657

YN B i

02008
y=-0.168x2+1.21x
R?=0.526

® @20094F
y=-0.038x2+0.686x
R?=0.903

2008~20094
y=-0.181x2+1.13x
R?=0.204
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M2 IWERRY FEET I 7B T2 EBRRILAIL FIPKSEEEDRR

(2008-2009)
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S o 7=, F72, 2008~2009 FEIZIIT B AT
D LAT (x) & FEEPKOGTEE R (v) ORRIE
y=-0.132x*+1. 12x (R*=0.866) THT I &7
TE (K3 .

S HIZ, Bh (BRI EZERA & -~ —, 2010)
TRINTAKBEREE 77U =7 12815 LAT
ERDTEEBOBBRICHED, ARBROMSREL
KAEBRIBI LAT &Y LAT /K% Bl ok
T OHEXKDOKSHERGORRE LTI LT
AR 2 IR LTZ. LAL LK HEEIG DR
fRIE, BHE 6~8 B HEHTER% 30 B E TiX
PARMKR, SR EHILIRET 2 Rl RS
7.

@®2008% O 20095

(t/10a/8)

g

K HE

2008~20094F
y=-0.132x2+1.12x
R?=0.866

K3 MERy MERETI VT ICEIF2EBHMEB LU LAIL kS
SHE R DRR (2008-2009)

2 XEBIUBHEEKDHEEDER
FAERDOAEBRFABNICB N TR D RKET T
D LAL LRPEEEOBRE R LT b ORI 4
Thbd. I TIHREMZFAER ORERIZON
TRLTZ. BAERO GA 1 [A] H LB 5 A~
INFEBI O W N OAEBRICRBWTY, 1Z&A
EDORET LAI &< 7R D1 EXRGTHE R D 7=
HREL eotzm, MROLGEITIT LAT OFEfK
IZ L DKRGTHBEREDZEN NS o T, FEH#H
D LAT & RVHERmOBIMRIT GAL [A] B LB
5 GA2 [a] HALERHA & Clra R ey, SR
DIBECIE 2 IREBFR R ENTZ. Z O[T 2008
M, 2009 FEE BICHEBECH -T2, F2, HEE
TolzEBERMZmL T, 2ERABIUFKH
DKEE I, TNENRRKHE O 46.3~
85. 9% (FHJ67.7%) , 2. T~55. 8% (4 29. 8%)
Tholz (K5) .
FAEBRHNCIT 2 A& & KEE EOR
Bz LAL BNR L7 b ONRX 6 THDH. 2008 4
® GAl [FIHWHEIZH T 5 HE&EIX 0.7~
10. 2M)/m* T v, HEESHEINT 5 L AKTHE
BHEL< 0, ZOBRITEMRTRIN, LAT N
EWEEZDHENRE L o7, BEICE
5 BEHRIE 6. 8~14. 3M]/m* TH Y, KoTEE
& & OBIRITIEAR TR S 4L, GAL [B]H LEEH & [F]
FROMEMITH 7=, F£7z GA2 BB T H
FHEIE 1 0~14. MJ/m* TH Y, KDHERERLD

X2 IRRY FEIBTI I 7 ICH T BLAIE K EEBORER (2008-2009)

EBRH R FHLAI LAl (x) EKRDEEEES (y) 0BG
B 6 ~ 8 &P 2008-2009 0.09 y = 2.83x%4 R? = 0.439
2008 0.29 = 2.71x%7%8 R? = 0.868
GA 1 [E1 B /L5257 g "
2009 0.61 y = 1.76x*7° R? = 0.864
FATCHA 2008-2009 0.97 y = 1.01x*% R? = 0.787
2008 1.54 y = 0.498x%%? R? = 0.768
GA 2 [a] B 4LFRER
2009 1.19 y = 0.936x°-380 R? = 0.497
FITL#£30 A #7 2008-2009 1.72 y = 0.846x°3%8 R? = 0.251
Mgk ~EEH  2008-2009 2.03 y = -0.090x* + 0.677x R? = 0.657
B A~ I A 2008-2009 2.16 y =-0.104x° + 0.663x ~ R?=0.359
YR A RS o 2008-2009 2.16 y = -0.114x° + 0.709x R? = 0.204
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VEHLAIZERE L Lo EDKDHEEE
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LAT B X OVA SR & A HE R OBRICE S M AKEOHEE

RALRIT 2 WRARESIED 2 YRy, FRmk(bi©
O HEEIL 7. 4~16. 2M]/m* T, KHHERERLD
BRI 2 IRERE A D 2 IRt ORENTZ. &

LT, REA~INHERIZ 1T % AT &I% 7.0~
16. OMJ/m* T&H V), GA1 [A] B ALPEHF K OBASER]
EREEICK D TEE R & OBBRITER TREN
7o. F7z, GAL [l HALPRH] 2B < T OB R
IZBWT, HH&EEKRSEEEOBRZ T
IR OBTERENL 0.776 LI L L 7potz. 72k,
BA{ER% 30 H s L UM 31T 2 H i =
EIRIIHE B OBIR b RERREDS 0. 776 LU LD
ERTOREINTZ (T—XHW) .

2009 =D GAL []H AR, BHIEHITS KON GA2
[ H A 35 0F 234 B O A EiTEnZEh
3.1~8.4, 1.2~7.9, 3.5~13.3MJ/m* TH YV, H
S & KB EOBR L T ERIT VO T
b B Con SAVTc. SR L ~35 1], Rt~
INHERA D A BT 4. 8~17. AMJ/m> TH Y, K%y
THEE L ORRZ T ENFUL 2 RElifR TR E
Tz, FRER~IHERT G, BSHEDS 1oM]/m? DL L
(2705 & LAT2. 89 XD/K M THE &3 LAT3. 30 X
LR L TEL Ipote. Fi, KAEBRYTED
A7z LAL Bl B & &K THE O REfRZ <40
IO ERENT 0.628 LI L7 o7, 7ok,
FEHFT O NE ) LKDHEEE (v) OF
A1 y=0.134x (R?*=0.696) THRTZ LN T
7= (¥7) .

BT, KEOEGITIS U= AKED
HZEHLMNIT 5720, FAEFRICKBIT 5 2
MO AR EKDTHEEDORRAZ E L O TH

3R LTe. A& EAKRDEERORBRIL, BE
6~8 WM HEITER 30 B CERRERR, 2
Rk b~ B3 L O~ IDRE ) 3 A et
FER RS, RERENT 0.695 LLETH -
7o 7, DGERIRPICI 5 B S L KT E
BEORRIT kR R2=0.939) TRINTZ

WIZ 1 BB 7-0 O B R & LAT BIKHE
BOHB AKX 8 \R LTz, Fhikib~Eaiic
HI-HERHATHS 200845 H 15 HO H &
X 12 A2 B —27 & L CRAITER C, LAT OF
RICB DL D TREE &L RBRICHERE L. *
7o, A~ IHERI DI K H Cd 5 2009 425 H 18
HOHER &2 A5 &, HETEIE 11 RREES R L 72
D, TOREIKIID Lz, £ LT, LAI OFE{K
(2RI B, KT BT T 12 BRED
WK & 720 2 DOHARRINTIAD LTz,

A~ IHER B> 7~ % 2007 4E 5 A 25 ADOK
BEIXROBERTH Y, HEHEIT 15 RE2 B —
ZITWINTHR L, KT &S R E 72 130%0
BNTE—27 202 7. 7ok, BREEROE(

80
70
[

£XAH MXH
20084 20094 2008% 20094

5 MBRY BTNV TFI U7 BT EREF K EERDOEIE
‘HBRAZI0E LABANREREBE L UMKEOKSERERS

GHERORIE (%)
"
g

£33 MERY P EET IV TICEITZAFE L KSEEEDER (2008-2009)

E BRI /& FHASNE HEE (x)ekMEEZ (v)DRERKR
(MJ/m?)

BIE 6 ~ 8 Wi 2008~2009 5.87 y = 0.049x + 0.035 R? = 0.965
GA 1 [E B IEHA 2008~2009 5.59 y = 0.061x+0.123 R? = 0.728
FTEHA 2008~2009 7.46 y = 0.083x + 0.225 R? = 0.869
GA 2 [ B L3 HA 2008~2009 8.51 y = 0.114x R? = 0.874
FTE#%308 45 2008~2009 8.62 y = 0.163x + 0.104 R? = 0.897
BRiEt~&®E  2008~2009 11.72 y = 0.515x>5 R? = 0.695
R #h~ IR 7 HA 2008~2009 9.57 y = 0.284x>™ R? = 0.898
U & BA fE R 2008~2009 12.29 y = 0.013x + 1.389 R?=0.108
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LAT 36 KOV S & & K3 TEE B OBIRIZHES < D AKBEOHEE

DL H (GA2 [B]HALFH - 2008 4E 4 H 15
H, Skisk{b#A - 200045 H 1 H) TH HiE
RS EBEIZFFH L CHRBR L (F—44
W) .

NV # &

BARIZB T 2ERBMAT RUIxZ0IZEALL
DAY AFEETH Y, IR O EHE, &
BEEZ A IS Z & @inE RELEPE
THEDITIE, ABITE U AKE A VB
Thbd. FRIARROENWETHD ‘TT7 U=
7FHE LT WRHETH H 720 (LA - &
%, 1994) , X OB AKEBRRD 5T
W5, Fle, Fil- BT ERER L, Hifia sk
THEDICHL INFETERENE > TE A
KER S AOE TEEET L2 ENHEETH
0, ZODIZIFAEFICEET D EMEIC LS
HYVRMAKEO BLEZTRT Z ENRLETH
5.

1 LAl £ EE=DOREER

7 RNV T, LAL I EB2WeE S
RIEPEIC DTN D EHBERFED—D>Th .
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LAT & 72 o 72 ZIIBAR O L LAER L7 <
RODPENE SINTWD (BlE, 1986) . £7-,
R A EOENE ALY AT DM T
FHENIRE % 56 5 T2 OICE BHALIED LAT %
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7 R UAEREIC RS LAT (3RS S R > T

Rr#fL~FEH
5/15 (2008%) HEN

R~ IR HA
5/18 (2009%) fEh

LH0O0, EAEERBIIE L0 AZKIFIEIZ DN
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BA{ER% 30 H I & CIEERR E 72 IXERUT T A
HifR <, Rk LHALARRIE 2 IR OoR Sz,
RN HER O LALS. 17 ZTES & L= 2 kih
BrETRD, LAT 23 3 FRE Tl bIOAE &Ky
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TUx7’ OfciE LAL 1L 3122 &, mEE
R CIXBHAER 30 HEAE CIZ LAT % 3 R CL
RESETOCEREN DRIZRL R EmD D 2 &
NEETHDLEWIBZLE—H LW F,
AMFFE &[RRI S L T KRG S 55
=7 IZBWTH LAL 28 3 £ TIE LAL O3Ek
L BITKDHEEENEML TV (A1,
2016) .

B, 7 RUICBIT 24E WM 28 Lz LA
LK ERDOBURIZOWT, KBS (2008) 1
KRGS T 7027 2RV CERRIGRE
ENTWDOIIR LT, AaBRTIE 2 tkiflifrial
IR ER TN D, DF D, ARIROBREE ) MR TZ
TE L CWDAKRGHEEE: S 13872y, HilEx 248
TE L2y MRS TIE, LAT OEKIZEEV LAT &
KB EOBRZ R TEIRANZE(LL T D
ZLERLTND. LT, ARBROMERN ST
A& I LRI K T THE &R 2 12 LT D
ZELHLNERSTVD (1X2) .

IO Enb, ‘TIUxT’ OKRFEH
ZLALICER T 5 &, BATEMINT LAT 23 1~2, B
167 30 HEAIZ LAT 28 2~3 & 720, ZDkI% LAT
Z 3 FRETHERFCE 2L 9, FrIEEAIILIET
DAIKBZ AR 2 TS LT BB LT
HEEZ BN

2 BSELKTEEEDOER

— AN DRI Bl L REC i S
%, A, FABRHNCIBWT LAT & AKSHE
BEORRE RIERNCHE LR AK4TH .
HREEHELIEERBBIOWNKBIZBIT S
KOHEEBIZTZ NI 46.3~85.9%, 2.7~
55.8% & 72 o7 (X5) . ‘TTIUxT EHN
ToREHEES TIE, BER B OKDIHE & & g
L CERBITAEEHMZE L TZED 60~70%,
FR B TIEREZ BN TZED 30%I1272 5 & DO
i (OREF 5, 2008) <° ‘B % W KSR
BRZBIT 22K H OKTEHEEITE R B D 60%
FERE, K H ClX 40%ETH D & LIzt (&%
M - /NG, 1997) SR CfEACTH - 7.

F-HHEEKGEEEDOBFREZRLIZL D
X 6 THD. LA OFEKICEDL LT HIFNEIC
B U COREE &ML Tz, &6 1
B H 720 OKRSEE RO EZ 2D L, AF

FEHCRI D LT HHEOZE(LEFRFR L TEY,
HEHEN 2 <, LAT DSEWIE E/R S TEE RN % <
ol (M8) . LT, ASHEEITIHHNED
HEB L i L C LR DO X A L7 TR B,
&EIRD (2011) MMT-o72 ‘BEIE 2RVt
IREHIFEFEE: COMB LR L Tho7-. LT,
RNABIFENLD X S ICRENEE LT2GETHK
BRI B EICHUERICFR L T KE
DL A TR E R 2 A L A& 525
ATREMEDS @Y. FRICE RV ZITER & 72
DEBIITERIENRAE LTV Z EnD (&
B 5, 2011) , /N7 RS TIEIN A K ESRIRER
BICHEET HALEND L. ARICEB N T, &

v MRS T T U =T 1B AKRIHEEIT L
HH7=0, 1 FH 70 & HICHEREFI LT
WA ZEDBRHALME ST BT, AERIM A
U HEES AR EICHAI L TR (K
7)), TORMRIT B (@RL, 2011) R v
YA r~vAHy N (Zif, 2017) THER TR
ENDZEPHEINTEY, WFECHR
BRI W EEZ BT,

KRGS T 7027 TELN-AREL
KGTEER EOBFREZ R TREIFER (K5,
2008) DXL 0.19 TH Y, AR CTHEHN-
& 0. 13 LT R - TV e, Zhuduk&st
HEEOWE, R ERERE R A i T 2168
FROT=, AR LVAPDIRIRRE TR &2
I (HE) LT WVBRERIZH - 772D TIHR W
EEZ LN

DX, FTIuT OKSIEEEITA
FEOHINA > CEMRAICHEZ, 1 BZE L T
A58 &R EBR EOZIIFEFA L TBY, H
TH HHEN I T 2 5A IR EE
BN TN D 2 End, BEHEI
DS AKD X DI AFEIIE T T EDIC
INAKT D HFIENE L CVND EB LI,

3 TR 'T30x7 OEEKDPHEEELH
AIKFE

INETORMEND TTUx7 OKDHEE
T LA & AN EICREELZIT VDL T L
DML 72 o7 BEH (BHE - S, 2008 ; 5
FRIRESER AT v 2 —, 2010) (ICBWT T
=77 O KEEZRENTHFEAT (A E



KA - KBS - £ < IR Y MRESICHB T 27 R

TIZUxT OEBRERI

LAT 36 KOV S & & K3 TEE B OBIRIZHES < D AKBEOHEE

EIRTEE EOBIR) X (LAT OKIHEEDR
fR) TIRENTNDHZ NG, £2BXOES T
5572 B E WL CTAB RSN B &R
FOVIAT 2RAT D 2 & CHRAEFREHICBIT S
KOEEEZRHEL, DAKEDBLEERL
7o (FR4) . —AI7e KR A S5 EIIE R H C 15
~20MJ/m?, ZRKH T 5~8MJ/n*, [RAHT 1~
MI/m* THY, TTIv=T’ OHEELTHLAL
I HEEE 6~8 #Ui 0. 5, GAL [A] HALFRENC 1, BH

EHNZ 1~1.5, GA2 [A] HALPRHAIZ 2~2. 5, BA{E
30 HEALIFE T 3.0 L 72D, ZNbZMAA DY
B EF A NTHE T T AKE LR G\ AT )
VT ETITHO LB TE DL EE LN
5. 72¥, GA1[A]H AL UM GA 2 [B] B ALB]
HNCHIT D LAL &K THE SO BIRIZERR TR
INDD, FOITRERBOEFEIMEN
B (O, 2017) , BHEETH LI HEEKHE
BEOYLEE L.

=4 2008~20094F (C1T - 7GR Y FRIE' TS V2 7 ORBERD SEH LA HBERICE DI HAKBORR? (/10a/H)

. A #E H 58 (MJ/m?)
02 04 06 08 1 15 2 25 3 35 4 45 5 6 8 10 15 20
B 6 ~ S 025 007 009 0.10 0.12 0.13 017 021 025 029 033 037 041 0.44 052 068 083 1.22 161
05 010 012 0.14 0.16 0.8 023 028 034 039 044 049 055 0.60 070 091 1.12 1.65 2.17
075 011 014 0.16 0.19 021 028 034 040 046 053 059 0.65 071 0.84 1.09 1.33 1.96 2.58
1 013 016 019 021 024 031 038 045 052 059 0.66 0.74 0.81 095 123 151 222 2.92
GALl[E B s 05 016 0.17 0.19 020 021 025 0.29 032 036 039 0.43 0.47 050 057 072 0.86 1.22 158
075 023 025 027 029 031 036 042 047 052 057 0.63 0.68 073 083 1.04 1.25 1.78 2.30
1 030 033 035 038 041 048 055 0.61 0.68 0.75 0.82 0.89 0.96 1.09 137 1.64 2.33 3.01
125 037 040 044 047 051 059 0.67 076 0.84 093 1.01 1.10 1.18 1.35 1.69 2.03 2.88 3.72
BITEL 1 025 027 028 030 032 036 0.40 045 049 053 058 0.62 066 075 092 1.10 1.53 1.96
15 037 040 043 045 048 054 061 0.67 074 0.80 0.87 093 1.00 1.13 138 1.64 229 2.94
2 050 053 057 0.60 0.64 072 0.81 090 098 1.07 1.16 1.24 1.33 1.50 1.85 2.19 3.05 3.92
GA2[E) B AT HEY 15 002 0.04 006 008 0.10 0.16 021 026 031 037 042 047 052 0.63 0.84 1.05 1.57 2.10
2 003 005 008 0.10 013 019 025 031 038 0.44 050 0.56 0.63 0.75 1.00 1.25 1.88 2.51
25 003 006 009 0.12 0.14 022 029 036 043 051 058 0.65 0.72 087 1.16 1.45 2.17 2.89
3 003 007 010 013 016 024 033 041 049 057 0.65 073 082 098 1.30 1.63 2.45 3.26
BATE#%30 A4 2 014 018 021 025 028 037 045 054 062 071 079 0.88 096 1.14 148 1.82 2.68 3.53
25 015 019 023 026 030 039 0.48 058 067 0.76 0.85 094 1.03 122 158 195 2.87 3.78
3 016 020 024 028 032 041 051 061 071 0.80 090 1.00 1.09 1.29 1.67 2.06 3.03 4.00
35 017 021 025 029 033 044 054 064 074 0.84 094 1.04 1.15 135 1.76 2.16 3.18 4.20
BRI~ BB 2 022 031 039 045 051 0.64 074 084 092 1.00 1.08 1.15 1.21 1.34 156 1.76 2.19 2.56
25 024 036 044 052 058 072 0.84 095 1.05 1.14 1.22 1.30 1.38 152 1.78 2.00 249 2.91
3 026 038 048 056 063 078 091 1.03 1.13 1.23 1.32 141 1.49 1.64 192 2.16 269 3.14
35 027 040 049 058 0.65 081 094 1.06 1.17 127 137 1.46 154 1.70 1.99 2.24 2.79 3.25
4 027 040 049 058 0.65 081 094 1.06 117 127 137 1.46 154 1.70 1.99 2.24 2.78 3.25
B~ IR A 2007 013 017 022 026 036 045 054 062 070 0.78 0.85 0.93 1.07 1.34 1.60 2.21 2.77
25 008 0.14 0.19 024 029 040 050 059 068 0.77 0.86 0.94 1.03 1.18 1.49 1.78 2.45 3.07
3 008 015 020 025 030 041 052 062 072 0.81 0.90 0.99 1.07 1.24 156 1.86 256 3.21
35 008 014 020 025 030 041 052 0.62 071 0.80 0.89 0.98 1.07 1.23 155 1.84 254 3.19
4 008 0.14 0.19 024 028 039 049 058 067 0.76 0.84 093 1.0l 1.16 1.46 1.74 2.40 3.01
U H R o 2 134 134 135 135 1.35 1.36 1.36 137 138 1.38 139 1.40 1.40 141 144 147 153 159
25 148 148 148 1.49 149 150 150 151 152 152 153 154 154 156 159 1.61 168 1.75
3 154 154 154 154 155 155 1.56 157 158 158 159 1.60 1.60 1.62 1.65 1.68 1.75 1.82
35 151 152 152 152 152 153 154 155 1.55 156 157 1.57 158 1.60 1.63 1.65 1.73 1.80
4 141 141 142 142 142 143 144 144 145 146 146 147 148 149 152 154 161 1.68

‘EEER (BB S, 2008 ; BIRBEERIM Y 24—, 2010) THLOLNZNAKEEHATER ( (AFELADHEEORER) x (LAIEKHHE

BEOBER) ) ICR2BLURITHEONABERAEBVTER L7, LAILKDEEEDBERITR2OLAIE K EBERIGOBEMRE L.

Y GALEIB LB B & 'GA2[E B ALEHA T 13200845 5 L 2009 ZNZNTHEE L7 HEEOTFIHEL L7-.
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ZLTC, BxianikniitgEs ‘77U
=7 BAERANC A KT DT DICIT B L
BIFIO > AT ARHER T D (BfED, 2015) .
A EIX ARG EZRET S Z L TESICHET
X 50, LA ZHET DITIIAMIED L 5 I2EEF
AT R & EmEOBRZE D%
RIRFHIPMIEL 25, IHEIFAR L > X Gra
5, 2012 ;&M - BT, 2020) PR (A4 5,
2012) A U7z LAL OFEREERIE 715D ST
ENTEY, HEMZE EREE IS AR A
T LANMERTE 5. 72, RO HT
LAT MIGETEIZ L o T H A HLBIRREARSEE (T,
2011) OFEEL XM ET 52BN,

H 5F b5 20 SR IR A R L 72 Ak s
AT MIREBHEE T Y (AFBS, 2009 ; 4
JiB, 2011) °0F 3 (KA, 2011) 72 & CHEAL
ENTWAD. LaL, BB CIX AR ED
HIN & KB BN Z A 5T TR DT
D, BIBWDDAKERDGENRD D . ZDRA
RO L U CIERZE SR E KSR
(A1 - ¥, 2008) , MR (B2l &, 2009) ,
LBNRE (iR, 2022) , 22 (B,
2019) 7¢ & OB A RIE T 2 HI &2 Ak
VAT KTEAT L Z TR0y AKE
HEEBTXDLEEZONS. KROFRE D
W TIU T BXRE LTIZDAKY AT A
OREEN LA KD DI E SRR LT
5. LL, ZIvE TAORSRERIZHE
S TETH A AlRe 2RV BfEfk LT, k5
72T < OFT —H T JuKIEE A~ AR, B
BEZHWN LT 5 2 LT, BFOLEERS
B NFEREGITERT 5 Z L3 FRe L 72
%. X5\, BRI E GO T-AH%RORGEREDE
(LB B DA E Bl L= A KFIEIC
XV, EaERFEDORERALARENFREIC/R D
EBZD.

V # =
TR FIT OABICEELAKE
ZHONCT D20, Ay MEE W INER
BECBIT DK EBREOHBEZHRE L. &6
(2, LAL, Kk L OH K& & KEE EORR
WZOWTHRET L, AEBREBNC a2 A K &
DR E AT

%51 B (2024)

1 JBEE 6~8 KcHl, GAL [B1H AWFEH, BREH,
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KROPHEEEOBIRITERE 721X R Rl OR
ST, FRRAHI~E AR, B~
1%, 2 IRHIAR TR S, A~ UHERAIZ I LAT3
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2 HAEBRHNCRIT A RIEDHR % HTO LAT
LR E BEOBMRIFEMR ORI, ZRKEE
FOMKBIZEBIT HKGEEEIIF R B I
L CTHFHIFH 46. 3~85.9%, 2.7~55.8% Tk
>7.

3 HEELASHEEREOBBRIZIZIEA DA
BRI W CER RSN, £, 1R
B0 DOKRSEEEOEVIZIENESFFL
NQAY

4 LAL LR EEOBRS L OH & & K5
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Summary

To clarify the optimum irrigation amount for each growing stage of ‘Delaware’ grapevine, we

measured water consumption using 40 pot-cultured grapevines in a heated greenhouse, and

compared with a pot containing soil only. Secondly, we investigated the consumed amount of water

relative to the leaf area index (LAI) of ‘Delaware’, weather conditions, and the amount of solar

radiation measured using a pyranometer. Finally, we calculated the estimated optimal amount of

water for each growing stage of ‘Delaware’ to determine effective irrigation methods to yield high

quality grapes. The following are our findings:

1.

With regression analyses, the relationship between LAI and water consumption was expressed
as a line regression or a power regression on the graphs at the sixth to eighth leafing stage, the
first gibberellin treatment stage, the flowering stage, the second gibberellin treatment stage,
and at 30 days after flowering; whereas, it was expressed as a quadratic curve regression in the
grapes’ softening (veraison) stage to the coloring stage and in the maturation stage to the
harvesting stage. Water consumption was largest in the period from maturation to harvesting
stage, when the LAI was approximately 3 degrees.

Under various weather conditions, the relationship between LAI and water consumption in
each growing stage was expressed as a line regression. Compared with sunny days, water
consumption on cloudy days was 46.3 to 85.9%, while that on rainy days was 2.7 to 55.8%.

The relationship between the amount of solar radiation and water consumption was expressed
as a linear regression in most of the growing stages. The hourly water consumption was
correlated with the amount of solar radiation.

The optimum amount of irrigation in each growing stage could be estimated based on water

consumption relative to the LAI and water consumption relative to the solar radiation amount.
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Effects of Morning Temperature Drop on Shoot Elongation and Flowering

in Forcing Cultured Potted Hydrangea

Tetsuya Kako and Tooru Kawamura

I & 8

T YA (Hydrangea macrophy!la (Thunb.)
Ser. f. macrophylla) i%, 7 VA BT WA
BB L, AAROKEHERFEADOT 7 7Y
Y A (H macrophylla (Thunb.) Ser. f.
normalis (E.H.Wilson) H.Hara) 7oA U722
BLEINDHEERARTHD. 7oA DD,
g—w oy X EFULIZPEE TS R S iR
IEHEET A b LiENA KT U7 LI
T UUR, 1994), iT4EZ% < Oanfls e L T
W5, TV A OMFEICIE, FIEI0 R
S b @tk L, SRIEHIT e Sh
B OVEDFENTFE L TV D, FRZ, DUk
DEFRIINORAZ 2 =5y & L7F 7 MM
e E LR SN TTR Y, T, JiEES
ML CWD  (BOERHREse i, 2022).

FRE, FITBIE M S N E ORI
5, ZOMMKRORE SITHKEZT 5. BlH
PEIZONWTIE, $AORE X LRERORZ D
BIFRICES SBEMEOR LD (P& - 1215,
2019 ; Sachs B, 1976), HEREMEIZOWTIE,

KX NOBBIZHIT T N T v 7 ORMBEOR
NEFRC, 7 MEERFOEIEF ~OWE A D7
DIZHZZ T TS, D7D, £< DA,
i, 10 R LEOTES, HuMEHlZ v
FEAIERZ X 2 BROFIE TN D (hE D,
1988). 7 WA [THH O SedinAs - HBUER
N CThDHIEME I DT80, INBIERKBILA 1T

T KA EESEN I TN, 2D, T
/4%4’ %ﬁ:%k LU CAET 256, TOEED
FHENC X FEICODWMERIO Z 2 7 ¥y b aMEH
ENTWD. R0k 7T %A TlL, &
2 /¥ RO 4000ppm AKIAIR & AR IR Iz 2
MIXE~HATHZLT, 7TV A ‘BF
Hyd06-01"  CGEFR, H#EESEe LIT, ‘SR
ET5) TIHRAK 30% (s, 2014), R
F° TiE14% (KEEE D, 2021) FrffiRE234m
il SNDEHINRESHTND, —F, 7TU%
AIZBWT, ¥ Vy MIEAIZEEE KIF
TIEHHONTEY, PO T oA
RS (i 5, 2014) BEOY BRI (&
FEH B, 2021) Ti%, ¥/ vy MUEIZED
DL OBEBERT 2 2 ERHE SN TY
B. D=8, W RICEBImEAT 57 VA
DEEFIFNZ BN TS, B s KT S e
WDUWMEFIEDBRFE D RO BTV 5.

PUMEANZ L 622 WESCHIE O Fiko—>
2, [IRICE Db onH Y, BEIRZE DIF) %
IR U 7= B0 57 (Brwin 5, 1989a; Erwin,
1998) 3AMCAE T DAEFERS Tl T
% (Greenhouse grower, 1992). £7-, BRIz
R OIRIRAEL 2 55 2 & THbu bR %
AT ZEDHBILTEY (Brwin ©, 1989b), I
ZC, B RIS O & 2 AR AR ) Hr
PRI L > TR ZEBHMbNATND
(R « Moe, 1999). 7 IHAIZBNTH HH

1) BRI & —
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il 1 RO B RS 2 IR, Bat 3 IRFfE ORI
MDE LR EZ MG T 2 FFB Mo TS
DO, [FRFICEIE £ COFBHARINEILT 5
Z DRI TS (Roeber « Haas, 1997) .
R0 B e DER) T WA DAL RFE IR
BOBERNWENDRIZH =572, w7
WZHAS T 2 720 TIRIRALERIZ &L 2 B i1
NARETH Y, TDOa A NIl THEIEE X
s, LocL, —F CHifa £ COMRIA R
3252 LT A MEBINISEDLZ Lok
ND.

Z 2T, ARFERTIE, RERIRAEATEH L
7o 7 VYA OFER) 72 FEOCHIE 5 E OB % %
HEZ, RE> A R ERL O BRI
BT B REHKIRALEE O RE A DS FTRE i R e
BRI MIE T B TRA LT,

I MESIUAEE

FERIZH W= T A1, FilESRKE W
mefl e LT Yol B &, iR
DYl FEE LT TA—HZ A TESR
TSR OGFHASMEE L, 1 X470 5
R L7-. 2013 4E 5 H, Oasis® Wedge Media
5615 (Smithers—Oasis Co.) ZHWTERL L
7o % 2013 42 6 HIZ 9 enBB AR Y R » h~gk
FF L. kBT, R — FE R, R
ft, =T A F, L, BELARE, A4
2:2:1: 1 CiRfL, BIEE UCRBEE AKX
ZHE1L%7-0 0.4g, —awm 2 424-70 H
Z AT (N:Py0s5:K0 =14:12:14) (= A B LT
7Y (B ) #HE1L47=0 4 glRNLET
R LAz, 8 R L7ciIE, G
IRENZR D @D Z RS NIV TER 4 A4
SCCHER L. 2014451 A 21 H, %IELE
AR OF ARG E L& W T 15 om AR
BT T AF v 7Sk~ R 2TV, [FIRFI AL
2AHNITE L2, 2 A 1 BITH 7 ZiREA~H
A, IR X ORERIRAEE A Bilhh L=, A
B LR FPURIR A GRS T £ TiTo 72, 72
B, FIEHIM T OMEIRE I IE TICWES 72
FEEBRII A7 ABERNITV-D-H=
3. 0mX 1. 5mX 1. 0m O PO 7 ¢ /LI CPH - 727Nk
BEART, FOTTITol-. XL, % H 16°C
SN 20 CHASUTRE B2 16°CIX,  H HAR(T 2 Iy

M % 5°CHIR 6 CHX CTIRIREEET 5 BD
(Before Dawn) [X, H Hif% 2 ¥ % 5°ChNiE 6°C
AR CIRIEE T 5 AD (After Dawn) XODOE&
At 3 K& 72 W OAERX $ AR & By
LML 16°CHME 20°CHA & L7z, AR
BYHMOPFHEELZ 7 HERCHET & &b
(2, IMEBRANSFE E O L, AabHihE
TOHEBLOEANET LI ETOH
BIZHOWTCEHA R T 72, F72, HfpEc e
STRRIZOWNWT, 1RY7-0 2 KOFHE, {E
BREBIMEERmZIE Lz, M2 T, B
IO H S R BXO CHESE (2o
WTIE, IMEDR BAMANZEAET 203 o |
T REOERE 2 1 EES 7= 0 3ED/INME
WZOWCEHRAI L 7.

m#% B

IBENRIRIZOWT, FRHRIE BRI O
KIITOTORCH 16°CK, AD X, BD [X
DNEAR D > T2, —F, BIFEEICKE 72750
72<, B CIALEE X R CTRcR 0. 3°COZEIZIL
Fole. P, KRIFFEINKIRAERFG, H
W & BRI I Z EE L Aot (E L X
1)

B OHERBIZ DWW T, Hii i ESIERK e
W IR CIE, IERRAATR 35 AfdE L7-3 A
7 HURE, 16°CRICH#EE LT BD KB L TVAD X
THEHNH E 4, BHAEE T2 Ofm2 kg L
7o, [RRRICHTN MR SRR e R T,
16°CIXIZ b L C BD X CIMRB A% 20 H %
MWL7=2 A 21 B, AD X CIIINERRAT: 48
AfGE L7= 3 A 20 LR ME I S, B
EECEOMEmEE Lz, —J7, FilhEN
LINEETHD TIA—HAYELR Tk
16°CIXIZ el L C BD X CIIIMER#A. 48 AR
L7z 3 H 20 AU MELIHI S, £
EEBRAAE £ ikt L7223, AD X CIInERHAE>
OB E T 16 CKR L =B LN T=. T
#H TH, 16°CRICHE LT BD X CIIhiE
BitAH: 28 Bk L7- 2 A 28 H LARKHE A3l
S, FOERIIBHAE E Tkt L7223, AD X T
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Summary

To develop a plant height control method for forced potted hydrangeas, the effects of a morning
temperature drop treatment on the plant’s shoot elongation and flowering were investigated. As
research materials, we used hydrangeas of high shoot elongation cultivars (Jogasaki’ and ‘Ginga’)
and those of low shoot elongation cultivars (Blue Diamond’ and ‘Mangekyo’).

The temperature drop treatment to 5°C for 2 hours before dawn and for 2 hours after dawn were
compared with the control group with a constant 16°C temperature treatment. Regarding the
shoots’ length at shipping, there were no significant differences in 'Jogasaki' and 'Ginga', but shoot
elongation of 'Blue Diamond' and 'Mangekyo' were significantly reduced by the morning
temperature drop treatment to 5°C for 2 hours before dawn. The number of days to budding,
flowering, and full bloom of 'Jogasaki' and 'Ginga' did not show a consistent trend, although
statistically significant differences were found. Whereas, 'Blue Diamond' and 'Mangekyo' showed
no significant differences in the number of days to budding, flowering, and full bloom. Regarding
formation of flower organ, a morning temperature drop treatment reduced flower cluster height in
'Ginga' and 'Mangekyo'. The treatment did not reduce the width of picotee in decorative sepal in the
picotee-flowered cultivars 'Ginga' and 'Mangekyo'.

These results suggest that morning temperature drop treatment before dawn suppresses shoot
elongation but does not significantly influence the flowering timing and pot flower quality. Morning
temperature drop treatment is considered effective for plant height control in forced potted

hydrangeas, especially picotee-flowered cultivars.
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Hatching Patterns and Agricultural Chemical Pest Control for the Larvae of Dysmilichia gemelli
in Perilla Oilseed Fields of Shimane Prefecture

Natsuko Kado?, Nobuo Sawamura? and Syunsuke Yamamoto®
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Summary

Although the damages in perilla oilseed plants due to larvae of armyworm, Dysmilichia gemelli,
dramatically increased in Shimane from 2019, the features and control methods of the armyworms
have not been clarified. In order to establish an effective method to eliminate Dysmilichia gemella
larvae, we investigated their hatching timing in perilla fields and the overwintering sites of the
pupae, as well as conducting some chemical pest control tests from 2020 to 2022 in 3 major perilla
cultivation locations in Shimane Prefecture.

Our results showed that the emergence period of Dysmilichia gemella larvae in Shimane
prefecture was from late August to mid-September. The pupae’s overwintering sites were found to
be in the soil of fields where perilla had been cultivated the previous year and in the soil adjacent
to the plastic dry preparation houses (for seed dehydration), which were thought to be the source of
the following year's Dysmilichia gemelli larvae. In the fields, a one-time application of organic
bacteria (BT)-based hydrate at 1,000 times dilution (BT hydrate, Sumitomo Chemical, Co. Ltd.,
Tokyo) between September 16th and 21st was found to be effective in controlling the larvae.
However, the optimum timing for applying BT hydrate may be different depending on each location
and the pest control may not be successful if not applied at the right timing; thus, effective timing

for each location needs to be investigated in the future.
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