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Influence of Drip Irrigation and Drip Fertigation on the Yield of Bell Peppers in Open Fields

Masanori TakesHiTa*, Kazuhiro Nakanisar**, Takehiro TakaHasHr***, Takashi MINOHARA™**,
Toshiyuki MAEYAMA™** Masaru ToMATSURT**** Hiromi Masumitsu**** and Hajime Goto™***
*Takushoku University, Faculty of International Studies
**Nakanishi Farm
*#+Takushoku University, Graduate School of Engineering
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KU ZHEBZI -0y 8, A AT TR EZRLIHFISE R LT 505, AR TIEEER
o 2% TLMEHEN TV 2R, ZOHHIE, HARGWUFEZ B CHoRENTH L0, &
TR Y FHEMII VAT WERLRENTE LD EEZ HNDL. RIFETIE, KR
T HHHAOBEMIZEBNT, Ny THERTEATLI LT, U=~ OHEAMERKD DI
WAMWMSEL LD TELOTEEVALEVIRFAMEEL:. [N v THEMOAE] [EE
JEE - BARIER O | D2 EREZHREL, FOELONEELTWEY, H5VIIZEFEHD
HDDPEMGEET B 72012, E—< v x v, i E O ST ER T 1To 72, R, [EIAE -
WARRREOEW | 1D S, Ny TR L2RBEX 0525, KUy THEl%E Lih o728
BRIX (RkOAX) Lot (EFE), wiis SREHDinL 72 & QCIUEREITESL TL
%910 HOWEDS, RV v T TEL hoTwi, FOEOERIILHEEREKICHL EE L
SN, HROFZEHD L) H0 R EMRAH 28I BNTY, Ny THERIC X 0 EHED I
HERTHZET, U= OERBEHEP L, WEEZENSELIENTEL I EDRES N

F—T—F WU, RUHERL, NV v R, Ny T 77 —TA A ay, EEH

1. #%

F YU v 7 (drip irrigation) (%, 1970 4F
REPSA AT TN EFOICERELIN TV

il

2017 4 4 J1 6 HEzfd

2018 4F 11 H 23 H 3
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EMiTHY), BEOTI vy —IRETEEND
&L e S HFUZE K LT o 72 (Sivanappan and
Padmakumari 2016). HAETIE, I —10 v /3D
BZITIFTRTHE Ry TP A T) V75—
BErboTEB), AFVR, 74272 F,
F—AF)T, AUNRZT, Y NT T TIIAHE
WL 100%, FA Y TiE98%, 1 AFTILT
99. 6% NV v THEMNAT) 7T =1%o
Tw (ICID 2016). —HHADZNIZ17%T,
ELNIRY y THEBIZBR > TA L &, &fEEho
DI 2% X v (ICID 2016). HAEL, b
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538 Bay

OYHEFEE L LT, B v TR R
WAARNZ b0 5.

ZOERHEAEIE, HARIENUTFEZE LTk
EMsH L7208 EZ6NE. bbb, HAIZ
BT, EREDSLHEE % D OIS O AT
H Y, BIHE 2OV T, KHOEABERE (flood
irrigation) %R\ CIE, FAUIEE LS 0 E
PES e dp oz &) BEFBIT O NS, 2t
FUZBWTEmMO TENE b o TIWIRIT,
D% < ORI F LFEFT- &) Lbh
NTWAHD, ERIITHEESLHETHY, /2
I—a oy X E TGRSRV TR E 2o T D
720, REFVEMISLHEE > TS, TNLHD
s T, AR RN AME T AT IE <2 ] T I
(furrow irrigation) 75, KFIHARNEI L - & B
Ry TR EBAT LT CE) X Rt
AT\5 (Phogat et al. 2012, Donk et al. 2013).

T nEROH L HRICBNTIE, FY vy 7
PO ENEITE 2 \As, ABFETIE, HARDE
HWIZHZ TR Y THEBEEEATL ) v a2
FL72Ww, b HEAAHETL 0 HEMRHIX
FbNTE, AT 7 F—REAF2—T%
AL TR RREIELC, £728) y TilEICo
WThH, KRR R ETREMLSINODOH 5 &
WESNTWD KT 2006, 7Kk 5 2004). 7272
ETNSHEBO HIE, EoEmzERwR, 57870
DN, HDVIETERMEOFM LV o7z DN
F7o2bDTHLEEZLND. FHUIxF LAN
ZETIE, WEHEME VY HEL S FY v THERO
HHMABWET 5. ThbERNZEOEGIL, B
M2 CTHaaKRex2esZ LN TEHHEDHE
HWHREZBWT, HZTFY) v THEBEBIOF
Vo 7T 7—=TAT5 A aryEEATLHIET,
D720 ONETHIFHZENTELDT
EanhEn )b DThA.

KV v 7#ERE (drip irrigation) & 1%, HAFET
TRGEHER RSN, HHT 2 - T ORS RRD
5, MO L IIHEKT DV AT LARIRT. Th
VAR IER 2 R C, FREICHIE A2 4T ) DAY F
Vw7 T77—=54%7 43> (drip fertigation,
FIERIEREKR) Th 5.

BB NN v TEMAEAT S T
/AL o2 v g, RIS D D,
728 21X 7 A1) 7 (Simon et al. 2013), kL 2
(Dogan et al. 2008), A~XA > (Pascual-Seva et al.

2015), 1 ~ K (Patel and Rajput 2009), H[E (Kong
etal. 2012) % EDBITHLNLA, FNHDFEIE
WD E A LT RTIE, MFELEFENE- &Y
LN T TN TE Y, HRD L H 1T
SRR D TRy FEEBOREE L L
72FEBRE, WA OIE L L v

—JTHARTOHEFIZOVWTIE, TTIZALEA
OR)y TEBRBLIFN)y T - 77 =747
12aryo®&ErHY, 722 b~ M (IO
5 2013, AR 2005, FHED 1999, HH 1999),
Far) (LS 2005, AAK1995), E—<
(221 & 2005, P15 1998, £k 5 2001), F A
(i & 2005, 15 2002, F1 5 2003) 7% &7
HIFSNE. LaL, THEOMEITT TR
NTOWMETH Y, EHTO Y v THEBROSE
WX 7 5720\,

BHANOEARIG L 25 EABIICD R 2D
P, & ORTF 2006, HEHS 2004, HE 5 2006),
IH v (KD 2004, EHI S 2004) 7 & O
ERHY, BEIZOVWTH, NI A, LI
(HEF & 2009), ¥—~ > (f@IBS 2011, %S
2013) ENHAH. TNHOWGIE, RWFZEDE
TR ENEDT SNDLH, e ER% TiEH
LOEFML T WIS D0, H AV ILTE)
DO E ) TIZENTWD S DOHL L, AKif
DX 7, N v THEBIZ X o T AR
WA BT LI ENTE LD, &) HEOF
Zelz—o b 22\,

AV S A SRS INE 1 & D IEE SR o R T —F S
BIZR) Yy T 77 =747 43 a>rdhbnik
F1) oy FHEBTHEIL TWaD & v ) Hifidwv
DY, F ORT 2006, F1HS 2006, F1HS
2010, HH S 2004), N7 H A, Ly A (fEHS
2009), Y¥—~<r (@B S 2011) 7 L5 hily
72h. INHOMERIE, KUy 7 - T7r—747%7
A28 Ko THEATHEE L0 SR L 7
EHELTVEN, §XT IRy 7 T77—F+1
rAvarX] o METRREX] 2 L2720
THbH20, TOWPOERDARLIZ N v T
BZE 230500, &5WIFHMICEITREO
EIIEEDEARIERNCE E b oo 2 L IC X B8
BLon, TOHEEDITLI LN TE R >
TWwh, B MBI 2 MG T, BL R v
THBEEAIT-oT2HETY, ERDSEIE 2k 5
TINEIZEDH TE T 5 (Locascio et al. 1974,
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Mohammad et al. 1999) 726, HATYL, Z0if]
ZrEICXIT A EREEEEZOND.

F 7o HARDBEAFIIZE 1L 3R CRRBRIX 0 SAE AT 1
~2 iz, 2z [ e EEITKD
Fins, KIFIAEPo 7] B0 THH720 A
Ehotz] vy L)Yy THEBUSLOER
(T TV ) Rititzs) ZAERDPOHIRT S 2
EVTETVW R\,

Pl X951z, HROHEMIZBITS ) v Tk
BORFIZONWTIL, KEHZEPS N 22T
AW ClE, HAROFEMWIZBWT, N1 v 7
BN YT - Tr—F4 54 v arEEAT
5 LT, WS )INEEHIFSH I LT
XL WIHEE, E—~ri2allfEme LT
ML A2 e HE Lz, 2ok, RBREKOK
LTI L TREGRER/NECTRHEL
BT, [FY Yy THEEOER] ZRE [ER O
FE (BRI AR AR ) JZER & B 50HE L
B EHEO A > TV A ERERETE 5 L9
FEERETH A ALA 72,

2. MHBLUVAEE

WA N E T2 B 5 $hFiH K5 B B o 5 R
(35°37'N, 139°16' E, % 225 m) |2 CHeR IR
ol NEFT—HIAThbILTWwE Y-~
Y OFEHARET L, BRI CEM - B E 5
A, HEEEMIEHE S, RRKICORE 72Tk
Thb ZTOREELEF) YT - T77—F71474
arviolTi, IRy TEROGE] & TH
BrofEsE (FEIZIEE 2 AEEE D) ] @2 5D %
WANRIEL T b, ZD2E RO EE S EC
WBLTLED, DELVIEIZHIEHPEL L0 %
MRES 5 72012, ZITHiE O 50T & v 7292
BREtm 2 A 72 MEXIZ 4 HET, OF) v 7
HEPED Y + W ARPEEL O DL X (Drip irrigation X
Liquid fertilizer), @ NV v 7i##d H + EIEIE
@ DG X (Drip irrigation X Granular fertilizer),
@ NV v TRz L+ AR O RL X (Rain-fed
cultivation X Liquid fertilizer), @ K1 v 7 #E %
7 L+ EIZAEEL o RG X (Rain-fed cultivation X
Granular fertilizer) L7z, R v 7 77—
T4 A a VIZDLXKICHSEL, ANEFTO—
R e k5 L, RGIXTH 5.

HEMEY & LTI ¥ —~ > (Capsicum annuum
L. var. grossum) %#EAT. E—< iR

B SN TN TH Y, REEIHE T’
A2 16° C 2 TR S &, HECIED AR
AL EENTWS (Lodhi et al. 2016). F 721
R b EET, WIEMHLC L AREEKL 25
EHEE S TWwWS  (Kaushal et al. 2011). D X
) BMENS, FU v THEEOR R RET 50
R & E 2 bz, Bl HEDD
AL

¥—~ U 11E 2016 4E 5 A 13 H IZ#ATE 50 cm,
PRI 50 cm, AR 0 @EIE 100 cm CTEALL 72, 1
MO SIL16m T, 5 ROMMET, ThdE
4m T LI 1o0RERKX E LTIXEY), &5F20
X# L7z, DL, DG, RL, RG D4 ERX A3 K
5l ns k), SEEEHCTT Y& AIICEE
L7z. DLIXiZi&, KV v 7 Fa2—7 &g
WA AR AR R K EE 4 (8, 10,
12, 161) NV v THEKLZZ (F)y 7 - 77—
T4 754 ary). DGXIZIE, FY v 7Fa—
TREOBILZIE . koA EIEH 410 (8, 10,
12, 16 1) KU v 7KL, KX FEIEZE %
w7z, RG XA, PR SR EET, B
FEEHC TR L7z, RL IXICIE, HEPEdeE % il
B9, WOV TIE, AR % 2 BRI 1
FLHOTL LI AHTHA L.

FEFHO T, KIWKE FERE LZER S -
THY, FEERILTDH 2016 4£ 3 B2 %A 2K
ELHERR 2 t/10 a & RICHIE L 72, Z 0%
B CHIBLRMEIY 2B L), —ER
J& 40 cm (I EDOTIEE T CHOHANHEL, #
HL, Fhrodm BRI T, N2 ¥ THY
EWVIEEE L7z DG, RG KOREIAEEZ D
TiE, HTH O MRS IE R RO 57 @5
MOKFERR 2017) % &% 12, 2EFEH 10kg/10a 12
%5 Lo b tE (N:P,0;:K,0=8:8:8) %5
HIBHEHH LA 7H1HIC1RHOBE (8
F 4kg/10 a, fLRAEE (N:P,0;:K,0=14:14:
14)) %L, Zof%iE 2 AMB X IEREZITS 72
DL K O AR NEEC D W Tid, AARKS (2000)
DY —~< v TOMMG % ZEI12, #HEOH 5 H
13H-6 H30H) 12i&, OAT 77 + # -Hk
5% (N:P,0s:K,0=12:20:20) = vy, ZEHEN
120g/ H/10a & 7% 5 & 9 &g L7z, #Eh sl (7
H1HMEE) $0AT 7 7)) Faiit# 15 (N:
P,0;:K,0=15:8:17) & M\, &EFEAH200g/ H
10275 X F%E L7z, BukidEd 4 \4T W,
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RAEEWIZE %5535 Hid4
7
Es
Es
=
Q4
®
2 3
o
8 2
8,
0 |‘I l ll- A ais I.J.lll.l.ll 11. I
l J 1 ] 1 J1 ]
May June July August
7
Te
E;
=
0 4
Es
[=%
2,
81
0
| J1 J 1 J
September October November
PI1 2016 4R FBiH o ok i

HOKEE 3 mm/ HAMERT 2 X9 IZ%E L. DG
KAZDWCIE, FaAlidaradk L 7z ERALECIT v,
KOKD R v THEBME{T-o72. Hkid DLIX &
F L X9 ImH 4 B4TV, HOKSE 3 mm/ H % f
BB X ICEL. RLIXIZOWTIE, KU v
THP AT, DLIX 14 H4 OWARNER % F
L, HEEREEICHEO TS 2 HMICIEL &
9 B CHEA L7z

R v TSR ICOWTIE, F9KEKE
100 L 52K 2 720, DR EE—5 =R 7 (L
#E MP25) T ALV, DG X2k, 20F 74
AT ANE— (FrFk—7AR311) %@L T
ok L7z, DLIXIZDOW T, K 7 TREL A
L7t ERHEALG (Brhk—7 - FH o>
DR-6GL) % Hl\VCTHURILELZRAL, 74 A2
TANEY —Fal LB HOK L. N v T
Fa—TL W EERN) v (k=T
PL-ND1220W) #% fiv:, &S (3 > & —7 DO-
DEV25) & % A~ —I2 & o TR R0 B /K I f
L 72

BEAERE LTI, FUy 7 Fa—T7%%ET
Ll WAL TWAEEET & v F A > M
YNTF X —TRINTEZRDLZENTE L k>
72728, MOEWMEICIZ<VFEES oo,

L2, MESIEZ TEX72720, 7THS8HIZER
VT L < VTF RO G2 O P TEbE S
ECilE- 7z EMEEOS5 A 13 HICH % 7T,
BEAGE->TE& 28 AISHICHHABML TE—
T UNBEINAR VLI L BRI A R TR
L, 1/MEEY TORFERIBALED, H 1FR
PHERE (2R & o 72, FDIED > TE T 6T,
FADTRH A Z L), HOBEAEEZ L L9121
7o BEEIZOWTIE, 6 H2THIZY TV Y ELH]
1R L7278, ENDIBE S B L h o
oo WHEIZDOWTIE, 6 HSHABMH®, 11 H
23 HCT & L7z 3 mUHEMESE LT, I
MELZZRFEICOWTE, AEEFEEFHIL,
D% 105° C T 48 FEHIFZME S &, WHEEIZDOWT
bAEHEHI L7z, HREAL BOEAIZOWTY
REBIIT v 7 Lz, BRIV TIZRERICH
Bil2 kB L7z, 10k, HERESVWTIRES
BERAIFEIKS+E o — (Parrot Flower Power) %
HRBRXIZ2 09T o%EL, FHllLA. 77— 0
FEETENT 1213 IBM SPSS Statistics % ] L 7-.

3. ¥R

1) FEFR & 3k 2L
A OREFRIR Z K 1128 L7z 2016 £ 0
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BTSSR )y TRl Ry T - 77 =747 42 a3 YOUEIC I8

. rainfall —P| DL

30

s [ T T e

20

15

10

R I A T R T N R I N T,

R R R R Er B s R e e e B B s s e B

AN A M AN EAMA N AMO N MO =M
-~ -~ -~ E R R

Soil volumetricwater content (%) and soil

temperature (degree Celsius)

Soil Volumetric water
content (%)

Precipitation (mm)

........... Soil temperature
(degree Celsius)

Soil volumetric water content and soil temperature were measured with
moisture censors. Precipitation was measured with the tipping bucket type rain

gauge.

2 &7uy oM EOKS B L OEEIREEZAL

HUEMOL WHERZ 572, TNRIRRITOT— 5
Mo HH LT, T2 30 EDOFIHREKED 242
mm (8 H), 257mm (9 H) ZolZxf L, 2016
13 412mm (8 A), 275mm (9 H) &Z&->Tw
72 (R&FEHED. £ <12 1mm U EoREKDOH -
72H 25, 2016 4E13 8 HIZ15 HIE, 9 HIC16 H
HWdHH, 2 HIZ 1 ENEH A TWZIREET, B
ACREE L IR HIIE—E DR & o /2. AW
FTV I EARIRE &L, [HERAT 25 9 AE
FCICHNC, 2 mm L EOTAES 72 5o 72 I
A8 HUL ki L7pa ] LEflLTBsh, AT
T T 2006 420 & 2015 4F F T 10 4E B4R E K
REEDH E Tz d - T, 2016 S 721 1d—
EURE Zdol (KEITHED.
HFHBXIIBIF L Ik GERTAD E, £
NI 2 228 L& 7R LCw/z (2). DL IX
EDG XX, 1H 4D N v FREEA TR
DEALICIE - &) LN Tz 7 H 4 HIZKER
Bdholzhs, TOFEI/NE L, HWIAREKRE
20~30% 7= ) TEB L TWDH I LDbnrbd, —
75, RV v THEME LTWwAWRL K E RG X,

BERI A3 720\ & SR EREFE 15% & 72 1) % #EFr
LTBY, 7THAHORKEWERIZ30%E ETL
MY, ZOBEU15% HVETEA > TV,
FIEEEIIEB L TIE, TRTORERX T
I BEE R LTV, 1HARBFY v 7
KENL DL, DG XA, RL, RGKX LY b4
FHREDMRNEIICH > 72 (X 2).

2) ¥V v THEBEOINEAND

6 H8HIZHMOD TONENH Y, ZDi%11 H
23 H & Tl 3 [ % e 7.

=< VOERICEHL T, 400X OT
RTIZBWTNEHFTH - 72. DL X & DG X3,
SFELVEPE o721 H 4B K v T
a2 LCBY, #FRroMM %@L ChEIEIC
BoTWBIRETH 7. TNThH, BEhiy
OFFIIBE S N7z,

[y 7oA ® (Drip ZR) ] & [HEE
OFEFH (Fertilizer ZK) | @ 2 ZEHIZHOWT, =
JCBLE O 5 AW & 4T - 7245, 6 A5 11 A
FCORPIERICEAL T [ FY v THEBOA
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F1 ZWRICEE ST HOIATRE A

Drip Fertilizer Drip x Fertilizer
variables (df=1,16) (df=1,16) (df=1,16)
F P F P F P
Total fresh weight 14.478 0.002 0.035 0.853 1.639 0.219
Total dry weight 12.876 <0.001 0.344 0.566 1.047 0.321
monthly yield in June (fresh weight) 5.196 0.037 4.528 0.049 0.531 0.477
monthly yield in June (dry weight) 4.973 0.040 4.576 0.048 0.431 0.521
monthly yield in July (fresh weight) 5.883 0.027 1.554 0.230 0.363 0.555
monthly yield in September (fresh weight) 8.482 0.010 0.032 0.860 1.726 0.207
monthly yield in September (dry weight) 8.118 0.012 0.054 0.819 1.423 0.250
monthly yield in October (fresh weight) 19.869 <0.001 0.327 0.576 0.417 0.527
monthly yield in October (dry weight) 16.927 0.001 1.056 0.319 0.059 0.812
fruite number in September 7.419 0.015 0.037 0.851 1.130 0.304
fruite number in October 22.855 <0.001 1.013 0.329 0.094 0.763
total fruit number 11.472 0.004 0.073 0.790 1.247 0.281
rate of marketable fruits in July 18.723 0.001 1.069 0.317 0.155 0.699
rate of marketable fruits (total) 5.335 0.035 0.179 0.678 0.487 0.495

P-values in bold indicate significant differences between treatments (P <0.05)

(ZFEASH S, [ IEE RS (R ILEL, A IEEL) |
BLOKHEEHTCEES RSN o7 (R 1).
KV v 7#ME L7 DL IX, DG XA, FVY v
THEME Lo RLIX, RGRLY)E—<>
ORI R EER) PREL o T (K3).
(ZICECE O3 AT DGR, ZHAEH A S
N7ZHo720T, DL & DG, RL & RGIZZFNZE
NI NV—TELTEEFRRLTNE,) ok
LN EANE P72 RGIX & B o & PN
WORKEP-72 DG RABT %L, 1.33 DI
B o Cwie. EIRIER SRR O &\ 72
TEIIHH ST, TNOH0ENEID D, Ny
TEBIZ L D AT o EEHICEEKR T B0 8
WS, WEIZHEEGZTWb I ehbhroT:.
WEEICOWTIE, AEE L) IETEIVNS
o TWwb b0, Efw L FFEOEMA?ES
n7. oFh, FUv iM% L/7ZDLK, DG
X725, Vv T#EREY L%, ->72RLIX, RGX
O KEL BTV (M3)., ok diER
ARNEDPSRGIXED - L DEFEEORE Do
DG XEKT B L, #1299 fE0WNE 7% -
TW/e.
ATEDEHERLIZONK 4 TH S, [UHER
iF6 HiEd<, 7, SHTREL, 9HAT—HT
WAHLOO, 7210 HTHEML, 11 2320
LTz, 6, 7THDIEE T TII N v 7HEHD

(A) total yield (total fresh weight)

6000 [

4000

2000

Crop weight (kg/10a)

(B) total dry weight
% %k

I [ 1

-
8

1 w
g8 3

Crop weight (kg/10a)
8

DL DG RL RG
(A) Mean total yield %5E of the bell peppers. (B) Mean total dry
weight = 5E of the bell peppers. DL, DG, RL and RG indicate the
experimental plots. Since Irrigation x Fertilizer interaction was not
significant, total yield and total dry weight were evaluated across twc
liquid and granular fertilizers. n=20, ** significantat P < 0.01

M3 Y—vritlgeE (REE) LEEREOK
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(A) monthlyyield

2500

2000

1500

1000

Crop weight (kg/10a)

500

Aug

Sep

EHDL MDG ERL ERG

(B) monthly dry weight

2R e
o N b
S ©o O

80
60

Crop weight (kg/10a)

40

20

EDL EDG

Sep Oct

ERL ERG

(A) Mean monthly yield =SE of the bell peppers. (B) Mean monthly dry weight
+SE of the bell peppers. DL, DG, RLand RG indicate the experimental plots.
Since Irrigation x Fertilizer interaction was not significant, total yield and total
dry weight were evaluated across two liquid and granular fertilizers. n=20,

** significantat P < 0.01; * significant at P < 0.05; ns, not significant

B4 Y- ARNE L iEEDZEAl

B LLZPHEROENHNLT VLY, bolkd
NS Z 8 HITIZEDN RO N (o Tnz,
L22L 9, 10 A2k, KUy THEBOFEZLS
EWRELBND LR -oTHBY, 11 T,
FTRTOMIXTHEREDND L, THRICE S
MICRSCALTHETLTLE) oz 7

3) FU v 7RO Y —~ A% afififi~o

HZ IR
FOE

i

;

WIS 72 ¥ — < v ORIz WTIE, I
wmO L X LFEFOMEMARL SN (K5). ki
OWTh, [ M)y THEEOES (Drip ZK) ] 12
DWTORENEH &, IR OMIE (Fertilizer
ZH) | BIOXE/EATEIENR SN h o7
(%1). FVU v 7#EM%L2DL KX, DG K25, F
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(A) fruit number

* %

b

g 8 & 8
8 8 8 8

Number of harvested fruits (10a)

o

DL DG RL RG

(B) rate of marketable fruits
*

[ [ |

Rate of marketable fruits (%)
o
o

o

DL DG RL RG

{A) Mean fruit number *5E of the bell peppers. (B) Mean rate of
marketable fruits & SE of the bell peppers. DL, DG, RL and RG indicate
the experimental plots. Since Irrigation x Fertilizer interaction was not
significant, total yield and total dry weight were evaluated across two
liquid and granular fertilizers. n=20,

** significant at P < 0.01; * significantat P < 0.05

5 Y- RERE BIET RS O

)y THEM % Lo 72 RLIX, RGIX & b JUHE
SN =~ A S oz KD FEIICRT
AbHE, 9 10 AIZDL X, DG X @ U £ A
BRI hoTwiz (D, 2, SBITRL
ZNEOENNE, —D—2DE -3y ORESH
WINL7z720Tid e, ET&ZE—< 2 Off
Atk (RIS R 72 b)) S e,

—J7 BmE LCHGEM R ¥ —~ > (W)
DEE (ESTRECEE,LFRAELTYS) 12
DOWTI, 400X LY, &kt L TBBL
Z 8 EDIFEHER D DI » Tz, 72722¢
DI RETIEH LN, N v 7iEE%E L7z DL
X, DG IX%5, NV v 7ML Uo7 RLIX,
RG X & 0, WHREEEGHMLL o T/ (X5).
DENAREROENEN L 2oTHBY), TOET
HBNZR B L, 7 HORTHEESBN TV (3
1). REREOFREE LT, WERLAEIIDLR L,
LA LD, B Zf (RENORCAT) %
EThHoT.

4. ER

KIFFEN SO DI o TR EZHEH L THS
L Ry TR X o TE—~ Y OUUE AN
L7zl JBE T8N, FONEOHN
1, BARRYIZIZ 9, 10 A o PUERE B oI & %
boOTHo7 (1, W4, KIZFY v THEBD
RPEEDSHF RN D LW ETIE, KT (2006)
WCEBDZEOFEBRTLRENTEY, HEILoT
BRI TORDETNBIBRERY), B
FEOMPLBI) IR o7z WHENTWD

ZOEITEL Y BENDS <, gk A4 T
LhroflZb b5, KU v THEEC X DI
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Abstract

Although the drip irrigation technique has become
widespread worldwide, and especially in Europe
and Israel, it is used for only 2 percent of the total
irrigated land in Japan. Because Japan receives
sufficient rainfall throughout the year, farmers
apparently do not consider it necessary to use an
additional irrigation in open fields, except during
occasional, extreme droughts. This study, however,
verifies the hypothesis that using a drip irrigation
technique can increase crop yields even in Japan s
open fields. A split-design experiment was conducted
maintaining two irrigation treatments as main factor

inputs and two different fertilizers as sub-factor

inputs. The bell pepper was used as a test crop. The
results showed that the crop yield, dry weight, and
number of fruits increased in the drip-irrigated plots
compared with the non-irrigated plots, regardless of
fertilizer used. The crop yield differed significantly,
especially in September and October when crop
yields usually begin to decline. The most significant
factor affecting the results appear to be the frequency
of irrigation. This study indicates that if water is
supplied daily to the crop using a drip irrigation
technique, crop yields can be increased even in the

open fields of Japan that receive sufficient rainfall.
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drip fertigation, drip irrigation, open fields, yield
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