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Development of a Closed, Cost— and Energy - Saving Hydroponic System for Hillside Tomato Production

Tadahisa Higashide*, Yoshiaki Kasahara, Toshihiko Ibuki and Osamu Sumikawa
National Agricultural Center for Western region (WeNarc), National Agricultural and Bio - oriented Research Organization (NARO),
Zentsuji, Kagawa, 765-0053

Summary

To avoid problems, such as lifting soil and soil borne diseases, when growing tomatoes on hillside fields, we
developed a hydroponic system for sloped land. First, we investigated an irrigation system. The drip tubes were set
on contour line. After the water valve was closed, a considerable amount of drainage leaked from the lowest line.
We changed the type of drip tube to that providing drainage shut off below a certain pressure and inserted check
valves into the line. As a result, drainage from the lowest line stopped. Second, we developed a hydroponic system
by application of the irrigation system. The supply of nutrient solution and fertilizer injectors were powered solely
by water pressure, without the use of electric power or pump. As a result of growing tomatoes using the system,
the yield of higher positions on the sloped greenhouse was less than that of the lower positions because of the
insufficient water pressure. However, after securing the water pressure, there was no difference in yield at
different positions. Finally, we developed a closed hydroponic system by improving the system. Drain of the
nutrient solution was collected by slant of the ground into a reservoir tank. During the supply of nutrient solution,
the collected drain in the tank was injected into the fresh solution by an aspirator that was powered by a current of
water. Tomatoes were grown for about 7 months and the yield was 12.8 ton 10 a”! using this system.
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R Tial, HREEOEBOBRHICL IEMOBERICHE
UK. EBR2-1TRUCBHERE, FRIESTH
WosEhNPHEVbDEEL NS,

FER2-2 T, FHENyY FOBEEEIZL-T, &I
ERNAOSNI(BESE). JoFERI, FEAEETFICL
AikEDEICHkT A bDEEZ oS, REBEE
DFEKE 0.09 MPa, #E+ o MN/KEIR 0.05 ~
0.07MPaTdH b, {HH LicEf / XI)Vo B[4 N
THote. LHL, BEFCEABEOESPEZICENT
KNERENS &, F/KEIZ004MPaLl T TIETL
S VOB T &85 2 EN LU UH - Tz
D, B AN SEIIHETERD 72 ED
EEZOND., INEWET LD, EH2-3TIE, &
KB EEEL, +9REFEKENEONS X IICHREL
72EZ A, BEZOHLFIMICENTS, NEICEFER
AN -7 (B 6FR). i, FTIRIIRT LT, 1
HDOTICKY — b &fF - BAI0i3, ZRBRASLA
20, WEIZERAONEM -7, Boky — MR E
NI - I EBRABERRCL - THE, #6458
FTAW. EEBES T, —RIcE—fRL 0 b
EEENS , PO X5 IcH—IIFEAT S 2 ER’E
BTV, IOk ICHEOM NS BB TIE, BE
BOWEERICOERNS L LETFHEINE. Z0kw, K
Ky — bERHOES, MENLSKMREDES D&%
KU, EBOR—%2FhfiElErd b, -7, @
PHBREIETIE, Y- MR LALWALERLTH S
LEZ NS,

BREIE L, IZX PN B ENEALOMETH
D, BaX FTHBREBOHEIED SN TS (E
5 1992; AR, 2001). A, B Ll iE s 27
LT, BEHEMBELTHHTD LY RATFALTH BT TH
{, Kazx MBS SN TS, 9, BikiICiE, Bk
ExH, BEHHHRIERAZ I THRIREFICERR 2 358
BIiiey, RVF, REEY V7V BLUPECE U Hind
DARETHY, 74 <xbLUBHFUIMCEIEHZR
W, F i, BEHAEPRY - b B LU T 4L TELE
3T, Ny FEXFTIESROATOLRL. £/, &
B, BRMEE > TWAENAH I =Y AT LTHE, TIX
AN - EERE, HRYINLATI-ItE-T, B
EEEOABEAFB LU TEREI NI, KV AT LTI
BSOAREFA L TEIRL TS, X oIXHERiET 2
L= —il&->TRATELD, TOHHLAETH
B, ZOLSICHAREL I TR L, BRI A F|
ALTS =7 az Mo THIEaIRXMEER - T
Wb, B, EBRITHOLHAER Y X7 LOREMEI
10adh/cb 116 FHBEETH - 1.
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KB 3T, EBROEEERSGICEOTEY ZTLICL
57y AL EOEIEEZT 7. Z0&E, REFONE
BB L, HEORBIEOLTREDKTRNA SN (B
4). s DORECRIERBIINIKPLESRZDRE
B —F3 2206, Zhod b5 TANEIEDPTR
ERAThE, NEETORENEREL-LEEZS
na. Fi, Wikt EOFEIFEOROHIZTTHL,
LI o, B CEEERLLbDOLEEDNS.

Ay AT LTI, HBIRT AHEERIC 200 EEOHR %
BALTHPIZEZ 5 I EMNA[ETHSB. £-T, 8K
D 80% FREEISFEE IS ERIR TH 5720, EHHKDEL
M L DA~ DRE L, TEREL Y X7 LICHXTME
WwWEEZ NS, EBRITH, BEESY v 7 NOEERD
ECiZ, RELEHLANSHBAIIEHS L > TR (FEO
). BERKBEN—EUEITEOES, BEERIMED
&, BHETOESEENE 2 5@ H 5 (Higashide
5, 2002). 4MENE, BERENNEDECHEBE LTS
LS, TN ECOEFHP EFICRE(EELTLS T
ENEIND. SHOFEEE LT, HERERAESIEL
rTORETRERBR AT, BOWRIAMNT L, BRE
HHEARTTEIEWNDNETH S,

K 2T LTHERBRETRICHAT 0013, BEHR
FRAEIZ200BELTFICHZ 08NS 5. iEs €
ZINLTL, T4 —KNRyrdBIET, RBEVES
DEAIIG U THEIEBSKRIRAITS 2 ENTRETH 5
(Gieling &, 2000; Higashide &, 2002). L» L, ZhQ
ORI E 2 — s B EDOREVLETH Y, FIl
MfEEM A H R ET AR X FLCHAT A&, &
BRMEAEZ 35 EH LU, KXY X7 LOKRKHENCZ, &
BEENIATHEERET ST 4 — N7 47— NlEI»
BLTWBEEZONS. EBR3IIH T AHREERE, BE
2EROFEHTT3%THY, SHLUTOHRBELL, BIEN
RREL T ENIDNALB (FESK). BEEENS%
PlkoBizonT, BEAS EBKE LD TIRMAYRRAE 2
LbOWFEI8RTHS. 1HOBKEMO EIRE 652K
&L, RiEHEERE 3055& LT, E8RITESHTH
Pplic i x5t 2 &, EM~6H 3087310 14
H, 1Eiz>%08~64M, 7TH1IH~8H31BTIZ1
H14@E, 1EiIc>%1.5~64/, 991H~10A31H
T 18 11[@E, 1Eiz>% 1.5~54, 11518 ~12
H10B8 iz 18 9@, 1EIZDE 1.5~ 5504582 72 &
BTHsLEEING. 5%IE, TOHLKESEZEIZLT,
KIEIZIS U T 1B 70 b O#RIER AR uid, HRRE
OHIEEEIMET 2 bDEEZ LN 5.

m E

fEFER b < MR TR L 4 5 LI EREEEL, ©
BN E A C oD ICEEB AR 0 2 7 L ERRL
fo. ESFHIERSREM OB F o — 7 2 HFHIc B L TH

R AFNCECE L Ba, B, EFRETom®E
BEICIIBINEERIEIA SN D - o d, KBikiEIE%F
2= TADKMECLED SHH U, —EKELTIZ
155 Lt AVEIET A EdBREEHY, Fa-THOS
BRZEICRERT 2 F 2 — THKEDOEIMELTELINICE S
LHOEERFIEFUETHE LI LD A, KRikELE
OMHIFE - . I ESHEAEIcoy 77—
Ny FEEE L, BKETEZEREKRKT 2 EFbE
WHEEY AT LERIELT, b bEEELLEDA, L
BRIZEON Y LD HENRy FOFITH I TEREI
BNED -1, RIFEBEBTREAKEEZTMCEHIEELTH
ThRERELALEIA, MENSNEDZIASOLED
st TOMEFMEEEE Y 2 FLAKR L, BEoMm
Fhok - THERAZRIK L, 7AELV—% —ic& D EHN
THRAIEZHBER Y X7 AR L. BT » A

b bA2FEL, 10akb/cn 128 b ORENESH
7.

HOE AW, B AR ERE R MTIIOR
B, HIESCEEAE AT (AR 275 L o873
S e o n ffl il A BE B AR D FESL (2002 ~ 2006) ) @ 1
HELTITbO, ARBOEMICHNTE N EBE=
HIRET b < MAEEEE ORI, ARBHFRL L OHEK
DAHIEIE, HBv oy —FHENK FEEHKE LU
KESRICEC RS LE T,
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