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Effects of Drip Irrigation and Fertigation on Yield and Production of Multiple Ears of Sweet Corn in Japan
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Toshiyuki MAEYAMA®** | Tetsuya Hisr****, Masaru TOMATSURT****%*,
Hiromi Masumitsu™**** and Hajime GoTo™****

HARDAA — b a—visdEslE, FAOT—50OHHMA2 HEF 11 THAA, 1had
Z2DIETIE 20 f012% 5 5. 1hadh72 ) OINEIMRCHBO—21%, 1THE2S 1TARLIE L
HWHEEICH DL EEbNL. RETIE, AM—ba—CoONEEHITL72012, BHIZBY
CTHURHERE (LLF Yy 7D 2V EREEREL, Ny 7RIS L o TLHREANY
AN EMEIE L 72, A4 — b=V SR I > L L EBL 52 2ERIIBFLEZOND
72, @A 300 g/10 a/ HO N1 X, 500 g/10a/ HO N2 [X, 700 g/10 a/ H D N3 X8 &
Ry 7R L (BEROA) CTEEIEEZ WS CIXO 4 %ML, KIE5EE LT
SEEMAEALEIC L D EBRIE 2 AL, FREIICKX LY NI N2, N3XTHEICNENS
S, Uy THBEOMEN R SN2, N1, N2, N3XEICIZAEEESRON o720, &
FHMEAL L 513802, FHNEL L holz. F72 N3 ROWIREEIL T 3.27 & / kkE
%), SERBDICED L, a0y EAZERIL, KrwtERMEETHL LEZ LN
SRS v — AN, 7T RN, Al % X% BB X970 IT BEOENESNL A,
FOREMBEER (LUF, ROy 7 77=F74 74 ay) ZXbike HEEORE:

HIEAEZEI % 5 TL 5.

F—J—FR: A —ba—r, ZRIY, SEEE Ny TR K7 - 77—T7475 14 ar

1. #E

AL —bra— (Zeamays L.) 3%k b E
O ERMEO—DTH Y, HEIEN LI
¥ 4. FEH - MTH by 'O I kB

2018 4% 8 H 22 H A

2019 4 5 H 31 H=H
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HHEIE - 23R (FU b - AF =) Lk 2
HENDLDIZHL, AL = T— VTR BB
(V7 - A7) TSI, BPLLTT
37 CHEL LTEENS (Alcantara 2015). b
KCIEALTCRT 200 ELLRT 25 b7 0 T 2058k
BENTWILY, ZNSIEREOFEDOHD, H
LHVIIME E B DI STz S5
(Hirich et al,, 2014). —H AA — hI—=2Fx
DAL NHOEHICEE SN 2METHD, vwo
oI SNIRO IR TH B HY, 1779 4F
|2 Papoon & N 2 dhfl A3 LK CREgR S LT
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% (Schultheis 1996).

HADESED AL =+ a— VR, T
EROH LT 52 AEF 11 e BT 7 L
TWAD, ThadhlzhOIlEE %5 L 20 I27%
5T L v (FAOSTAT 2018), #: L CEERZH
WEVEFE VDT, BRI R WEE
D123 EETHEICHLEEZLN, HATIHL
DO S 1 AROMER A IHES 2 Tk )L
BEANTWD I 2001) = L IRELTWES
bOLEZOLND. WNOREGEZHETL L, 1
KRICHEBOMRZ 2 58 T0alERE L CHICT
5.

KRIFFETIE, AL — Fa—rOHEMNEEHZD
% L7002, U v TR E 7238k
FERREL. MY v 7R (drip irrigation)
L, ARG TIEREER RSN, HHTF 2 —
TONSHRPD, HEO LI IHEKRT LY AT
AT, FAIUITURIER A IREC, R A
EATODOW Yy T T 7 =T 4743 a3 (drip
fertigation, FUMEIEHEK) TH 2.

KV v TP 1970 FR0 54 AT TV &
DICER Lo 28l ch b, BETIE, -
0y SOREFILIZIZTRTONY v THEBEPA T
Vo S—IZBEDPDoTBY, AF)A, 74
VI YR, F=ANYT, AUR=T7, JIrT=
7 I MO 100%, KAV TIiE98%, 1
AT ITIVTIE99.6% & 7> T b (ICID 2016).
—FHHADZFNIZF17% T, &I K » TR
WIRoTHh B E, FEMBODLTHN2%IZHE
v (ICID 2016). LA bZD2% DT & A LI
7)) = NI ZADOH D i b TEB D,
T~ ) v THBOFEAFONL, A& ORT
2006, HiH 5 2004, HE S 2006), 4 (FR
KB 2004, FHIS 2004) 7 RO B
T, BEAEHFEL TR, ZOHEELT
&, WZFELEED Lo & DT iEbE L
vy, HARICE TELE D TEMPETTE 5
HEOENED L7200, bEbEEliskEx L
TECHEMEMEEZ LD LT RENDR VT
DEEZLND. WP ICEDBAIEOHE HIY
ELTRY) Yy THELZEAT L0 THILUL, BEH
R CERE AT E M WITHEMEATE . L L,
Ry THEBIZE > TAL— Fa—rolEsr Lk
A3, 2 KA, 3 ARHLY) DSUREIZ 72 5 D TH AL,
HAROTEMIZH 2 THEPMYEATL2EHZOAELT

BbDEERD.

HAROFZEHARC ) > TR 28 A L 725
X, BRI A oMz, "L, LI R
(REFH & 2009), ¥—~ > (f&@lB5 2011, BE S
2013) WD L)Y, TNLOFERMNIL, Eo
BAKTHe D b\ IT I S OBEFF IR, 58
OB IZEINTE Y, WEMnE B L L
HHZ 120 %, AL — b a—IZDOnT
X, FU oy TN E W ERS 1O HE S
TEHT, Py THEMPAL—ba— IlED
£ B ERITTON, HARTIIREHO E X
ThH5.

Z 2 TCARBIZETIE, A4 — N a— > OE ML
IZBWC, Py 7R (FVv T 77—7+4
FAvay) BEATLIEICLD, HBLO
AR DRI R D E)DERFET HZ L%
Hry& L7-.

2. MEBFLUVAE

1) EROZE

AA =N A=V DOEERNIZOWTIE, Sl
LELTOREIRRSTH I EBTETHRN,
FE & L, [BREE] 20346758
LU20174E 7 A 52T, LRI %L Tw
DEEDPHA SN TS (B 2013, i
2017). HCTh, 2013 4 7 A5 ORKH - fE
KOBYTE, 1HR3~4ARY) 2FEERLTBD,
ZORMFE, FIOREKIZT L EEDIZ, KR
DEFEG2HILLBAEIN TS, 3 EM
BZAEMEE CREAEREY) % 10adh72) 30~40
tH AL, TOBARIENIEL, ML, M
BAAEHH, FFEEKIIC 1S 720 50~70 g DT
GRBIT 2L LTws (RELKHIE LA™
2EO~—Z2THEI). HRIKE S [H#sn
DEF] LBERTWEIFEREORIETSH 575,
FNDZ, AR 2 FEBT 27200, —~FEE
BERO L) THo7-.

AL —ba—=2iE, VrRH) T LG EDRE
LR 2T A Z EDHE SN TWE D (Hart et
al., 2010, Xiong et al., 2017), —FFHENKE VD
1%, EETHLEEDbND. Alcantara (2015) 12
Iarb, A4 —ba—VEEIIBWTIREED
Lo & LEET, EIOEERZIT TR, REM
RENERODLT I BOEFEICLTHR Do T
{heshTwsg, @#HilrEedTI LT, %
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HTFS Ry THBICE DAL —ha—V 4R ED

OFESy, Ve, OtA G, ZEbRFER LR
Z3H0 L (Jin et al,, 2013), Z 402 & ) WSO %L
EEE, MEEI TS MG SN TS (Cruz
etal, 2015). = Z CAMZETIX, by ETI Y
RPN IZH o L b BT L ThAH ) BERITEH
MR & 2, FEERFTM A A 7S,

2) SEERETE

2017 4F, WHABANEF IS & 5 ThiE K5 E S
SR (35°37'N, 139°16'E, 1555225 m) 12
TAA — M=V OFFEFEREITo 72, i miE
& BUOEFa—r88 W
EEMIEEZERN L LT, —IThE O e E
BALEC X 5 EBREIH 2 A 7. SRR O
WIZ X BMERX A 4 O L, A S EE L7z
4ODMHEX D) H3D1%, NV v TR
EFRATALZN) T - T7—=5475 4 arzfr
V1O R E LCERZ L (BROA) &
L, BEIEIENC & 2 5% 1T - 72, {@Bix OAT
77 A EBE IS (N:P0;:K,0=15:8:17)
M, #3300 g/10a/H @ N1 X, 500 g/10
wE@mB'mywwa®mE%ﬁ%

L BEETFEO 9 HINICHE T 5 L, N1 Ko
F 1L 27 kg/10 a, N2 [Xid 45 kg/10 a, N3 [Xid
63kg/10a V) 2 kIl b, MERKX (CK) X
AR ICTTIl e LCER30kg/10all% b &
LR (N:P,0,:K,0=8:8:8) %JtfilllL, %
D AR 22 355 6 kg/10 a &, LICALEL
(N:P,05:K,0=14:14:14) % W CBEEL 2. =
BXoLHEIZLKE BHRE LAERS 1Th
0, FEEREAT > 72 2017 1P 2 JEhE L 722 22>
7oA%, HI4E 2016 4E 3 A E A AL LA
2t/10a Z&KICHE L TB Y, Dtk 2016 4 4
AR5 11 AF T —~ v a3k L T/,

HEAKIZOWTTIE, F97K#EK % 100 L 2K A
2728, FOREE—5 —FK> 7 (T MP25)
TLAES, T4 A2 T4 NVvE— (k=7
AR311) %L, JEEHRAZ (Frh—7 - P
I 7 >~ DR-6GL) % W TR 2 IR A L 7215,
HOT A A7 740V F — %8 L CRRERIbICHEAR L
72, By 7 Fa—71% WH-Em ) v/S—
(¥ & —7 PL-ND1615W) #* H\, &g (F
& —7DO-DEV25) &% 4 <—I2& > Tk
wREKIFMA 26 L7z, N1, N2, N3 XD F
) oy THEKRE (EEAA) E5mm/HEL, 1H

4 (8, 10, 12, 16 HF) 247 CTi#EAR L7 C
XIEEROAE L, #EREITDEIo72.
BEEHICOWTIE, 2017 4F 4 A 28 HIZHAlE
anm,ﬁ%anmf%ﬁ%ﬁw,M%wﬁ%m
#90cm & L, NI, N2, N3IXIZDoWTid, BAD
FRIZR) y 7 Fa—T%%EL, TOLr0%
RYVTF Ly VF a2z CXiE, v T
Fa—THFEEETI, BR)ZF LIV TE
oz 1IAOESIZ16m T, 5 KDz . T
FNbHAmM T LI 1 ODOREX E LTIXE Y,
GEF20 XAHE L7, N1, N2, N3, C KOEEIZ
GLBEEEHWTT Y ¥ LIfTo 72 BIIZOVWT
X, WU ERTEGEZT-> TV L ERE, 24k
REEL L7 SUOEE L, M8 LRI
WL, BBX Lotz EE L2 T, I
WG EDT =P HIEEA L7 PUEE 7 ) 21
HIZAT, $RTOMBOERZHE L%, %
ABRAX 8 A (x#hRL 51[8) % 105TC T 48 I
MRS, GYEsEEEm L
TR B L O TIEREICOWTIE, FEE
i,;@k 7t > — (Parrot Flower Power) % #%-atER
22090 MWET 10em IZF%E L, FHIIL 7.
Parrot Flower Power 3L O EHE & >4 —T
HHN, FHEREZIT-728 2A, FREEHEK
gt v —HERR R & R THEA W T — 8 5
LNTHEY, Ly —0FHEEE LChEZVE
MW L7, BWEIERE07T -5 CGEE4E/E
T) wHW, EEHEICOWTIE, EREE &
EEBEEE Y 5 — 2R MET 5 [EF S
BWEY) S5 7 — & X — A MeteoCrop DB &7 —
y (NFFAF—Tar) 2R (EEREL
Ffset >~ & — 2018), FAO FEAEFIEHE 12 1EY
R 20 €, SRR O R BB 2 i E L 72 (FAO
1998). TEWIARERIE, AR E A SR (1997)
OMYEUITOMEE T LI O
TIE, BT (4 H27R0), 9E5H (6 H19H),
NW?H%H>®3@—H§ I ERAT 72, T —
5 OFREHENTIC1X, IBM SPSS Statistics ver.21 %
7=,

3. #ER

1) #E3sHE & Tk

4 28 Ho¥flit:, m3Fi1k5H3~5H, 43
A5 A 15~17 H, 8 ZEMAH 5 A 30 HE{& 37X
TOREBFIX TIIIFFEHEECHRE L, BRI
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K1 NI T T77=F47 42 a IR, @WER, L AIERIZE R 5

treatment M arketable Ear yield
Plant Plant
bigger than  Dry matter .
total height death rate
M size
kg/10a kg/10a kg/10a cm %
C 612 a 405 a 106 a 155 15.7 a
N1 1288 b 902 b 255 b 168 25 b
N2 1517 b 1128 b 318 bc 169 22 b
N3 1625 b 1212 b 338 ¢ 168 25 b
Analysis of variance F-test probability
treatment 0.00 0.00 0.00 0.13 0.04

* Different letters indicate significant differences at P < 0.05 using Duncan’s multiple

range test. Marketable ears are divided into 4 sizes; S size is less than 300g, M size is

between 300g and 400g, L size is between 400g and 450g, and 2L size is more than

450g. Disease and insect damage were excluded from the criterion for the marketable

ear.

6 H 5~10 H, #5xuHHA 6 JJ 26~28 HTH -
7o, BEE, 6 A 17 HOWE S TIE, N1 XA 80~
90 cm, N2, N3 [X72¥90~110 cm, C [X2%60~65
cm EREBREND 12D, FOHENLXKE C KX
PR EEI R L, R X RS B O R
BRONho7 (1), FEBIZOWTE, 61
5 HIF A TNL N2, N3XiZ#{5~6 (1 40
WA —)V), CRIFZ4~5 L ETOENDH 72
25, 6 H17T HUBEIZ T X ToORMBIX THEM6 &
Tolz, MEEEISVFORMPHHTL 2300
LTHo7z0T, 2BEIC 1 EOHETNY I T
VIDE¥ER AT o7z, WREERETH 7205, £F
DRHE SN BT EDORRBEIIBIE SN, PUER
WCETOT T ) AL T E B EEDPHER SN
ETHor, %d, AEBRINEHLELEHT
Hotztzo, MHROHEIZE L TEEIIZEL
Rirolz.

A — O — VARG A 0l L 7 AR
ZRLIZODHIOERTH L. EHOLEAKRE,
Fribh Sk Lok m (GESSHuE) 245 2 &
12 DDT, #oEH=ELY D52 HKEND LW
Y, MEMKA DL AR D 2 il b, K
FEER A FEHE L 72 2017 £, MERICE L T -72W

g

====rainfall |

B
g

irrigation >

— =rainfall + irrigation -~

evapotranspiration l

g

g

-]

emergence six-leaf tasseling silking harvest

accumulated rainfall/ irrigation/ rainfall + irrigation/
evapotranspiration (mm)
o
g

115 125 135 145 155 165 175 185 195 206

Day of Year
M1 bvEoa SO R E,
i, BERE + HERDKE B L OSSR

MIEEAEES o ETH Y, RREENED
DOY172 H (6 H21 H) F T3 o & RFEAETKH
BETRE-> Tz Ehbrs (K1), 2% b,
B LT C XU, Z83FH & MR )
T o EARREDRIEICH Y, HERBAACH A
LR FEE MDY, FnhoIUEE
T, AEELFAE»P LE VRN H -2 L
EZOLNDL, FRICKL By THERET - 72
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» o [n] [ ]
35 Eaguandli — v

A Ry T -"("~\'-‘-L"\A‘\'-'\“'&"\‘.\'.-.'-_-,_la_.\;."\"

soil water content (% volume)
~
=]

emergence  six-leaf tasseling silking harvest

115 125 135 145 155 165 175 185 195 205
Day of Year

2 FHBX O TEORGZAL

N1, N2, N3 [Xi&, FEM +HEREOKEDSG 25N
TW/eOT, 383 o LT MM 4@ L TKA b
LAZRZITHZ Lide <, PHEREE Cl2iE, 78%
MmO 2 REDOKG PG Z 5N T2 Eilh b
(X1).

FNENORBRKX O T HAKRGFEAE L THD
L, RED CXZITFDKRA ML AZBRLZITT
Wil ENbed (K2)., Lt ¥ — i3k
DA 7 UBRBEOLHEMEICLY), £y —HT
ZLDIEHDENELLDTHHA, N1IXE N2
XL HKGIZIZIZE DA R L, 230
ol L CTHRIEEARED 30~35% DO EHFHIZ 1T 1T
¥ 5Tz, N3 Xid N1,N2 [X & H-< T DOY150
H < B SARFEEIREZAME L % 2 BHIAE S
N7z, TNTH 25% % FlalA Z Lidhhor.
—J CIXiE, BEMAD D 5 EICHRRBEKEIE L
AT DN, ZOBEAILT LT &) EHa
EREDRL, BBXE15~25%OFiH CER L
Tz MoRBRXIZHR, CXIZKA ML 2%
FZIF TV EAbr s,

TR IZOWTE, &R OWEITIZE
EIZEL-TBY, fBXHOZEIIR SN2
7z FHEHITF SRS 10C %2 T2 H
MAERD Y, HER 2 S WE 2T TR e Hii
#350° C % kA H LBl & Tz,

2) s khig

S NI oRH I ER (HER)
CIX LY NILN2N3RXAWHEEICRE LS o7z (£
1). FU v 7HEMEIT->7- N1, N2, N3 XHT
FHEZ 272000, BFMEEENSL L K
LIPS EEEE AL TBY), N3 K

HEMZITo TR CXDB L2 25 DI L
oo TV,

TIRROHTY, BEAMEER MY A X
PIE) 2L CARLE, CKREZDMXDREIZ
BEEPRON, bord%hro72N3KIEZCIX
DB L EF3FmER> T, BWEEIIOWTIL,
CRIFMX LY dAHFEIZ/IHE L, N1 & N3O
WAABENRONZ. Lok bGP EREIKE
o7zN3XiE, bobkb/NEhozCKDOBL
F3fEE o TV,

T, PFHETIECAMBIX LY A Sho
2bOD, COFTLI0em #B2ZHKRKERD
DLHY, WHEXHOIEHLDENKRE RS20
12, AEEIASN ) -7, N1, N2, N3O
BWRELIFEFERCTH Y, SRR EILRELIC
BEIEEREL 2L ) THolo MiIERIL,
N1, N2, N3i1xB X Z2% & 13IZFE UETH - 7228,
CXDOA15.7% EHEIZH o Tz,

WHURDOBAIZOWTIE, CIXIZ 1B
P 145 K& 75> TW7zhs, N1XT274, N2
XENSKIIBLZ3IRERY, AEENAON
72 (£2). LY A X, 2LH 1 ZoKREKE, CIX
CMX oM THEEENASLN, CKIZ021 KL
WlapolzDlZx L, bo b b4 h o7 N3IXKIE
1.27 K7z o Tz, BENARI M A XDLL)
Th, CRIEb-o L%, 1D 0.7 4,
N3XiZbob %< 181 KL o Tn7z,

T8y THERXIIGOPEEE 2D, C
X% 1#kD 720 39 0.67 AD4HIT 216 L, N2,
N3 XIZ 15 REFEIIL o T,

3) L b R

TR G A LR L T A D &, FEERET (4 A 27
H) (3A8BkAESERAT3.6 mg/100g, 7 v E=THE
2Z2FEANT0.0 mg/100 g & HIEZW & L CIIAEHE
BAEIZ > C\wiz (R3). BRI L THB7-0,
HRE) B <, 7.0 mg/100 g & 72 o T
7o, HMERE A D H ) 7 403 59.9 mg/100 g
e, AKX 7187 mg/100 g £ BE%TH o
7o, 7R Ty AEHEEC, CEC DfEIT A X <,
BELL L o T,

EBh 6H19H) BXUERE (7TH22
H) (7o 7235 cid, NIRIE R v 7 -
T —TATA Y a OB CHEREER 174
mg/100 g (FFEF) & 2 { 7 o TV 72, T D% 8.1
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treatment Number of marketable Ears
- Number of
bigger than bigger than .
total tillers
L size M size
ears/stalk ears/stalk ears/stalk tillers/stalk
C 145 a 0.21 a 0.70 a 0.67 a
N1 272 ab 091 b 1.38 b 1.16 ab
N2 3.10 b 1.05 b 1.71 b 150 b
N3 327 b 127 b 1.81 b 152 b
Analysis of variance F—test probability
treatment 0.02 0.00 0.00 0.01

* Different letters indicate significant differences at P < 0.05 using Duncan’s
multiple range test. Marketable ears are divided into 4 sizes; S size is less than
300g, M size is between 300g and 400g, L size is between 400g and 450g, and
2L size is more than 450g. Disease and insect damage were excluded from the

criterion for the marketable ear.

#3 EOHHER

27-Apr 19-dun 22-dul
Parameters c N1 N2 N3 c N1 N2 N3
oH 6.9 59 63 61 62 60 67 67 67
EC (mS cm™) 0.10 081 034 056 061 069 016 018 0.19
NO, (mg 100g™) 3.6 441 174 304 319 216 81 90 102
NO,* (mg 100g™") 0.0 00 00 00 00 09 14 09 12
available P,0, (mg 100g™) 7.0 09 11 14 11 256 74 19 14
K (mg 100g™") 60 116 128 214 181 107 72 76 99

exchangeable
cation Lime (mg 100g™) 719 680 641 628 661 697 670 688 655
Mg (mg 100g™") 104 119 88 73 82 126 96 95 87
CEC (megq 100g™) 43.6 490 467 486 454 422 429 452 432
organic matter (%) 7.4 96 86 93 92 84 76 80 84
K saturation (%) 2.9 50 58 94 85 54 36 36 49
base Lime saturation (%) 58.8 496 490 462 520 590 558 544 54.1
saturation Mg saturation (%) 11.9 122 94 75 90 149 111 105 10.0
Total (%) 73.6 668 643 63.1 695 793 705 685 69.0
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mg/100 g (FEER#E) LA L Twiz. ZhTh,
THEBWT L LT, HREERELORETH-
72. NILXO7 vy E=7TREERIE, FEBRPIIEE
B&ATFAR 0.0 mg/100 g TH - 7228, EBRfRIZIE 1.4
mg/100 g & B L Tz, HRE ) vk
Wi A L CIRWiio £ £ C, filk, CEC b3k
R A U CEWETh o7z B A & v 283k
H1) 7 A IFFEER P21 127.7 mg/100 g & BN L
72/, EEEFEIZIE 71.7mg/100 g & LT w iz

N2 X b7z &9 RfEmzRmLCBY, FEEh
WX A ERRESE 375 30.4 mg/100 g & KA WMELS
70, EER£1212 9.0 mg/100 g L WA IET 5 D
OO, HH#EIDIFILVKRETH-72. TUEZT
REEE D N1 X[FERE, 9251213 0.0 mg/100 g T
& o728, FEERFEIIE 0.9 mg/100 g & AIE L T
Wiz ARIERY) SRS Al L TR F
T, filK, CEC, BH&EIZZHh o7z

N3 X, EFEICOWTIEFAFEOENERLT
BY, FEERPICIIWMEREZEFEAH 319 mg/100 g &
BOTEWEE 20, FER%I121 10.2 mg/100 g
A LT AR L IRASHIE NI A E L
TH% <, fFIK, CEC, BEDZE W) b
F U CTHotz. 7272N3 X, < wow
LB o Tz,

Ry FHEMZ LTwWawC XL, mikEzs
FICRI L TUE, FEBERPIZ 441 mg/100g & b -
ELRELRMIZAR->TEY, EBEICDH 216
mg/100 g LML D F FTH o7z, HRIRE) VR
TR X ) AL WF FTH o8, EEREIZIG
25.6 mg/100 g & B L T 7z,

4. EE

1) NV v 7HEREE E L OBfR
AEBRIOVHSLII o2 F b L,
DUToOLH12%%. FTR=IE, BROKDC
X&hd, FYv T#EKEEIT-7NL, N2, N3
XK pHfitEs, EWERLHIZERY, C
X & N3 XoZEFHiEER, HENES, ZE
B|CENEN2THE, 3.065 32f5& %> Twi,
Ry T 4T o 72 N1, N2, N3 XTI,
MATIA EZII A SN h o 278, EFEIEE)
W2 LI ER, HEANER ZYERT
NTCOFHMENRREL o Tz, EYERIC
DWTIE, NIXENSKOMIZO FEENRS
N7z, DF ) N3 XOIEIIE, HICHERIC X

K3 FrETIYIR4ARI) OBE (ATHE
13 3A)

DKGEL DRETHRRLZDTIZR L, 48D
EFEEIZL D T I VR EOERAHER, K
DSOS L T o 72 SR S 5.
MREOARBIZOWTIE, CRDO1KEHZZHD
TR S 145 R 72 5 720 2% L, N3 X1
32T R E o Tn/z. B v THEMA1T- 72 N1,
N2, N3 XCTIZ 4 AMY bW onRsh (K3),
FMICHROLWARRLED L L, KT TR
OMEFEAS D WO BIEE SNz, FNH LAY
DELNETT 2L L o Tz, UED X
2, FUY TR (KT - T77—=57474
Yav) L)AL = ba— Y ORI D HE
LRV, BEROADEE LN, WELLL LD
ZENHLNE R ST

2) K5 L RO B AR
LREHROADCIXE, U v TR -
72N1, N2, N3 [X & OMIZH 35 d olE
WELIzDh, TOEKRE LT, KE22%F
ZAoND. 121@KGETHY), 1) 1DFER
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mThH5.

KEGEIZDOWTUL, EBE T 72EN L0 F
HOLRWENERTH o 72720, C KIFER 5
MEREBHAE I B0 £ T 50 HIY, KA ML A%E%
Ul 7o e o THh (K1), TEOKRRE
KED 2% %A DI ENIFEAERVIKET
Hotz (K2). Zhizx L, N1, N2, N3 X
SR 2 0 U CHEMKE 0SB 5 i 2 Tl 5
ZEid e, KB EIZ25% U EE o T
B, KAMVAEZTLZ EDNeho7z (K1,
$2).

A —ba—rid, FEFHRBHED ) HIC
MEORE EARESN, b L ZOMHIZKA
ML ARZITE I ENHIUL, MO FEN K
AZBHESND Z L2355 h > T b (Abu Dhabi
Farmers' Service Centre 2015). F 7z b £ fi 1 H#H
A HMAMINI £ TOMIZIKA b L A %2728
&, HAEORAL &SRt oMo 22 (ASE
Anthesis-silking interval) 25¥flIL, ZHIZXL D
STHOBES N, PEEdNEd$ 2 LGS T
% (Tafrishi et al. 2013, Abu Dhabi Farmers' Service
Centre 2015). KON AL — b+ a— U EEICH
WTho b bEELERNTH D EL L O
L CHBYY (Tafrishi et al., 2013, Farsiani et al.,
2011), FAO O ICk 5L, AAf—ba—v
VX AR IR 4 58 U C 500~800 mm DK S
P N Tw b (Brouwer and Heibloem 1986).
REBROYATIE, HH5mm OHMEITo 72
NLN2N3 X232°% 9 U T 500 mm 2 < &vio
LRV TH Y, BROAEDCRITE X Z 250
mm &, FAO 2SS 2 KEDP45 1 LAFE L
Lhoiz (K1), 0L BKGEEDEND,
CIKEZoflix (N1, N2, N3[X) &ollmni
ICRESWE LIZLEZOND.

2) EFRLNEOMR
IRGBEBEDENIMZ T, EFREOEVDHINE
WCRELSELEEZOND, KFEBRTIE, A
A= b Ia—VOLZERMY #HIELT, H2Thk=
DEFMNZFT > 7. REBMO DB 2 TR O i
LMz X B8, A A — h a— v OEREMINE L,
£F 13kg/10a TH D (RIKEE 2018) DI
&L, N1, N2, N3 OfifilisiE 4127, 45,
63 kg/10a, MRIKXD CKXTH 36 kg/10a & K&
ZAEICHE L Twie, ZORR, #REEEON

IMZE S TR EIN L, WTHEROARE D N3 X
TP 3218/ BRE Y, LRI I L7,
L Laas, #IEN MYy ET Y MY A X
Vb)) oR¥E%RLE, N3IXTDHFIY 1814/
BRICE EF - THB Y, BHEICHA L7 [BUCRE]
2013 4F 7 H 5128 L 72K 0 5 11 Ko 2 H
AR 3~4ARHLY) IFEDIEIZIZE > TV
ZOMANE, A 2BERPBHEIER L Tnb L
HESNn22s, oL b REREREL UL, R
B EFERHPEEOENTIIZWNEEZOND.

RO E 2R L DFHELTa DL L, 3K
FEIA I &l L 7- s g 285 kg/10 a (ZEHEHE
DEETEREL) 1L % b, N3IXD 45 0T
HY, FmnNAL. RIEERIITY, £2FTK
BICEERLL 2% 513, S5% 54K T
ELUHEEIEH D,

BREAA - I ORBEEHLCAS
L, A= ba—-VIRIBEFEEILLBOERY
PEETLZEPMSEN TS (Hanna and Story
1992). TDOHLEFT AT — VI & o TEFEWIN
WXL L, Zotarelli (2008) 12X % &, fdktk
20 HEHIZIZ 1 #RC 1M H 72D 70-220 mg, 40
[ B4 12 200-450 mg, 70 H G2 1% 80-210 mg @
BREWINT S, 2F), bUEOUIVHPLEL
TLEFREEIBBLEMHEINTEY, 205hE
WCRAED I OERE ABWICH 252 805, i
JEEEET D RA L %2 5.

IR 220 < K E ORI = % L
ThbE, A AFTNTEFH48kg/10a (Hagin
and Lowengart 1996), #—Z M5 7 17kg/10a
(Queensland government 2005), 7 7 1) # A1
24 kg/10a (Starke Ayres 2014), =2 —2—F
> F31kg/10a (Reid 2016), 7 X ) 7 27 kg/10
a (NETAFIM USA 2016) % &k %> Twb. H
KTIE, WM TEFE 13 kg/10a, TR 27
kg/10 a, ¥ F % 20 kg/10 a, FZJI1E: 20 kg/10
a, Jbiai 12 kg/10a, RN 39 kg/10a (FEARIK
FEE 2018) Lo TR, ERHMIEHTIISSE
25500, BB LF12~48kg DRIZINE - T
WEHEITHDL, NS EREET S E, RERD
N3 [X(63kg/10a) i3 W L WEHFETH Y, [H
R3] 2013 45 7 A 5488 IR (285 kg/10 a)
ZEHLTENZ Eb2sb.

FERE, REERIMO THGHRERE R TADL L,
FEE MG ITHIREE R E RN R TH o 72
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A5, kBRI TR T ORBRXIZ B\ Tl
FREEZEFE ML I > TWn/z (£3). 1 TH CIX
DOIEFEREFEDN L - L b LD o705, TOHH
X, TEROSFIIERRPHEEICL > TEEND
Kt (mass flow) (ZfE> TIEBORIZ A - Tw
{ T (Sterbel and Duynisveld 1989), &K X
DK D T2 o 72 C XTI, A —ha—
VHBFEEFWNEITEIETEY, FoREN L
BICER L2720 E2615.

DEOBRRIIHAT2ERZE LD L, KER
D CIKIENLIX & D dERMEEREIID VI H
b LT, BIEERIIAZTI DR o2
5, IR E RAKICE AHEROBEELD b
KUY T - T7—=T475 42 a L aEEDH
B, BrVERETINLSONEELHEONL
ERbroTz. —J, N1IXE N3 X CRIfEER
BICHEENRON G ro 722 05, K v T
T 7 =T A4, a I BIT A EERNE LIS
THALZ BIBRTIE 2 (, BFEEEE V<5
WinsETy, WEEenl binl 2 < & 58
THHRDEH L EDIRIBENT. LELEHS,
AP #FEHL TV AERIKO L 912, N3 X
D 4B L OERME 4T 21E, ZELT4AR
BUY ASHTRBIC 2 2T REMEIZFR S TB Y, it
SHROMGEEEE 75T\ b,

7o RO S F MR L, EBKMEEES L
EhETLHLNIZBEETHY, WL FKE
SERTHPT D EbElIEFICE Y, HEE LT
X, HRRAAOINEZFEH S0 H D, EH
HR BT 72012, TEALTREREEZ
WOTIENEENL., Z00Ich, N v 7
Tr—TAT5Aa yi3FMeEZOND. e
b, RAELHBELEI A DY THEKE L E
B PO—)VTELIEH, FYv T -
TT7—=TATALaryORROMEELLTH
5.

LEOFEBRTIE, RKECEDLST, BH—EE
DK B L OHEIE % 47 9 FEBRFEHE & L72A%, 2o
FHETIE, 77—T475 4 a v EBEHOY A 3
YUNERSTLE oA, BESRINITH
T AERMEDE . Z O &) RHEER BT B 720,
A ATINRIT—10y8TlE, BHOESHE
IYEa—¥—TRKEEL, ToHEIzabE
THEKRER T 7 —T 474 v a rar HEEs
BYATANELERLTWD. FH)THI LT,

HEZKEFEZEH L, BBRLERL W27
T <, BRZREKIC L AEEFR B E SBRH LT
W5,

SHBIE, ZFOLOBRN) v T - Tr—T45A4
Ya vy oREERKBICE»TET, £HE Y
-, EWEMEG IV K Al CEHEBSE
ToakEE R AL L, BRBEICEE L a5 S, HHT
OB AZEBR EETVELVEEZ TWD,

BEhYIC

FHON Ry THEBIZZ b5 HHIE, 4%
R A =R mERGg, I 78 IT%
Bl L 7oA 77 B3R IU) ANTWw T, |
KIZZFOWIIIIHED EN, REREEIZZ DO
HLH, LVIGEREPSAELTHS. REHARIC
IT BEDR P PE R LBV D, EORKD
HENZ, SO EORSIIH LD TIE
Bt FELARIELZ TS, L LHROIT
BEOL L, EREN—AIELL TELDDS
Thsb MHEOL L OWIIE, HAE > 72 B
LRVEEEDD D720, H D BB SEE L T
&7z, ZLTEOEBBEMA L WL hTw
(BT, KT - Tr—T474 2 a vk
I, g — (e — "R —,
Wt 4 —) ICX B EHBEKY AT AHDEF
N, &SI AR A B S 2 R % RED S &
nNCTwo 7z,

A&, 727Far—9—1H72b )T
DT o7 BERLTWRWED, kit r
Y — TR G 7 & 055 T R S I o $f &
HLTWTH, ZFOF—F 2P LEDLIENT
ERVWEIICRZIT LN, SHBARTIT B
FRBEIETWL2OE, Ny 77 —5 1
A avEiErBEMISGEAL T ZEDTEE
EEZTHBY K2 D70 OHBEFZE I &
SIFoNs.
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Abstract

According to the FAO, Japan ranks 11" among
52 countries in the total production of sweet corn.
However, in terms of yield per hectare, Japan ranks
20™ in the world. This relatively low production
efficiency is likely the result of the conventional
Japanese cultivation system, in which the farmers
grow only one ear of corn per stalk. In this study we
investigate whether drip irrigation and fertigation
techniques could yield multiple ears of corn per
stalk in open-field culture of sweet corn in Japan.
The study used a randomized complete block design
and was replicated five times. There were four
treatments of different fertigation regimes: 300
gN/10 a/day (N1), 500 gN/10 a/day (N2), 700
gN/10 a/day (N3), and conventional soil application
of solid N fertilizer without any irrigation (control).
The result showed that the yield from all fertigation
treatments (N1, N2, and N3) were significantly
greater than the control treatment. Although yield
did not significantly differ among N1, N2, and N3, the
average yield increased with increases in the amount
of N applied. The average number of marketable
fruits produced by N3 was 3.27/stalk, showing that
the successful production of multiple ears per stalk
can be achieved. Differences in yield among the
treatments may have resulted from differences in
the amount of N and water applied. IT agriculture is
expected to continue developing in the near future
using a variety of sensors, satellite imagery, cloud
data, and Al technology. Drip fertigation will certainly
be an important component of IT agriculture because
of the capability of precisely controlling the amount

and timing of irrigation water and fertilizers.

Key Words

drip fertigation, drip irrigation, maize, multiple ears,

sweet corn
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