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Summary

To research the cyclic use of the drainage solution in a closed system of rockwool cultivation of cut roses, we
examined the effects of diluting the drainage solution with water, both with and without additions of NH,- N, Fe
and Mn nutrient components following the slow sand and active charcoal filtration of the drainage solution. The
yields of the cut flower stems were almost the same as those in the conventional cultivation, at 35 per plant, when
the drainage solution was recirculated, and whether or not we added nutrient components. The cut flower stem
quality was almost the same as those in the conventional cultivation, in each drainage cycle. Under the
conventional cultivation system, the total nitrogen quantity applied per 1,000 m? cultural facilities for 1 year was
290.3 kg, and the quantity for disposal was 135.9 kg. Under the closed system, using the added nutrient
components, the total nitrogen quantity was 151.8 kg, and with no added nutrients components, the total for
disposal was only 110.5 kg. In addition, under the closed systems, there was no nitrogen and phosphoric acid to
dispose of in each drainage cycle. PO,-P, Mn, Fe and SO,-S concentrations in the drainage solution were
lowered, after the drainage solution was slowly filtered. Na and Cl concentrations in the solution rose remarkably
when the filtered drainage solution was circulated. However, no symptoms of mineral excess or deficiency were
observed in the rose plants. In a closed system of rock wool rose cultivation, it was shown that there was no
necessity to supplement the nutrient components, when the drainage solution was diluted by 2.5 times after slow
filtration process.
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i& (NH,-N),SO, %, Feizid C;(H,N,0O¢FeNa %, Mn
1213 MnSO, + 4~5H,0 % Fi\>, Zh ZNIETERTO B »
NH,-N: 28 mg-liter ', Fe: 2 mg-liter ', Mn: 0.5
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B2k HBROBEABIEEROEBESRE, pHBLUPECEREIHE’

P RO NO,~N NH,~N PO,P K Ca Mg _an Fe S0,~S Na Cl - EC )
(mg-liter™) (dS-m )

ML Bk 165.0 34.7 62.7 217.5 167.2 41.8 1.5 3.4 279.0 7.3 32.5 5.8 2.0
e 399.8 6.3 104.9 478.3 507.2 111.3 5.1 8.4 7457 540 46,6 3.7 4.6

/R K 106.3 31.5 23.9 111.1 160.1 42.0 1.0 2.7 4058 384 42.2 5.9 1.9

Si@nidE#k  318.5 3.5 40.3 274.8 578.1 154.8 1.6 5.6 1245.7 208.9 152.8 4.4 4.8
A@s%dei 2025 8.1 23.7 199.9 345.5 92.9 0.7 2.2 803.9 115.1 111.4 5.5 3.2
BREMT FBK 67.5 6.0 20.3 88.6 926 29.9 0.4 0.9 261.7 44.3 47.0 6.7 1.3
A@ETHE®K  103.7 1.1 24.8 175.1 192.4 70.8 0.1 0.7 7545 170.1 123.0 7.3 2.6
HiB%EER  112.4 1.4 19.9 176.6 186.1 67.4 0.1 0.7 635.8 137.7 110.8 7.3 2.4
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WA E FREERENE BREAEE HmNKkE HHE
MUFTL 1452.5 1452.5 0 0 336.6
ERET 1411.6 290.1 437.8 683.5 0
BRERF 1483. 9 291.5 506. 1 686.3 0
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REX' L Htm FAGRE REARE  RRR
MAIFHRL  290.3(50.3) 290.3(50.3) 000) 135.9(2. 1)
EBEmFA  151.8(15.2) 59.6(11.6) 92.2(3.6) 0(0)

TETRMEHFE 110.5( 5.5) 52.9( 4.8) 57.6(0.7) 0(0)
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D PO -PREERIIZS51KkgTH »1h, LWTHOFERKX
L0kgTHh -1 (F— 5 EH).
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AN TEBALL I EAHRELTHS. L, »
45y FHNTHET o—FTu—E 2EHEUACEKERT
i3, WBiEo ECHAM IR UKD 2.0dS-m i~ T 1.3
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NH,-NiZ 52 & - THEFICBRREI AL T NI 4 0 TH
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R0 SN -1l &, I SICTEREMTEX TLH
LWEEERIZEZLZR T 25~50% 7ML THES L7co
T, BEMEL THEIRBEAMBINTH/ALDTH
A5, ¥l o NOy-NBE R TEREMAKICH~NTHE
BHARS @D - 7. (ERMF X TI3# NH - N =4
LD TINAEEEMICRILL NOg-N ORI A E N
telebIicBEN ER LD EEZONS. £, Feb
UM EDRZIEDBEINUED - 10, KAHAE
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Mn/RZIENE U T ORETIHHIEOFEIC DO TOR
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R o, BEKSAOEBREKEREZL TS, &
DFME SRR L HEBREKIIEFDN NG LY,
SO,-SH LU CLEEAMENOT, - OMEIC L 31ERR
HBECOWTRIT2LERSAS. oy 7o — R
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OEEA /NI T B0, BRFICEIHRELG(RE
TEAEHLZ . FEBRIISOT ORI &R E
EEL, 7T-9FICI3HEEES 0% IRTFE L. ZORE,

BEXTRERENE LB U sy, HiloksE
BAEO->ZIOEMUEh 72, L LRSS, T~9ATSH
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OESBIVEE IEEICL > TEHT LI EE2PSHIC
LTW3B. fE-T, avw 27y —L#ick 2EBEOCHER
KEIETH, THILICEBEREBEAEET A LICL
0, PERTF OEBERSBENEDY L, BEH I SCHRE
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PRELHY LTI L, BREMIEK TIERED
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A~5THB LIt L, BREMAX TRKREICER
h, T-8RETHB LI (F—s4EH). o pHDED
12k >T, Fe, Mnks LU PR ENABFIZAHBEF
WEINTZOND LR,

%5 (2000) 12 W0IC & 2B A B TOME IZ W T B RE
MRABREL TR, FIEEOERTE, WTHKx
500liter #%:% % BEF (FEROEBHE 4N HE )BT 25
B % OB O RIREHIZ 103 cfu-ml™! » 5 13 cfu-
ml D URESED A S hi (F— 5 &8 ). L
U, MG ISR LD - (F— &) ZHIIER
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HoERBICLZbDEEZ OGNS, TOIYH, BNl K
LZEEABRTIHBRENRELFIIRRNIE > LIZEHET
HAS. £, FEHRICLIFABIREDRTIGEH -
2o, i 590 nm T DRI DL (ODE ) 45 94 Hn
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RICEESO, RRIETE2ELAr - L EHEINDS. b
BiE, BRDA KI5 — 20N U AR Lo
FOOhD LA, NF TRy 72— VRO K,
HBHOIHEHAD S DOHOBAL SIHEVSRIKEO—RET
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KECEBBEDATHS (I, 1997). Zov 2T
LEERSES ETE, #EGHENSOERREKOR
FHLMHETHAD.

m E

NSOOy 7=V VT, BRREERNA
FTEHIHIT, WEIEERICEL 2 EEASBEOPERDKT
OFFEB L NH,-N, Fed LU MnOHITEDOHEHH
BRI T ORRRIEREEIC B AINE, WEB L ORE
HEECRITEE I DVWT ‘o—Fo—t 2HOTH
L7

BYI 0 FEAREE, BEERRTRESBEROBERRE
KT 2.5 FRRICTEERA A Lo E, BV NS4
HEAROESHBLIC L2 BHMEROFRICED ST, 2
G U S R% o 354 - 1 (#241,0004-10a7")
THoto. YIDIEHE bR HAOFEICEDLST, »
R LR S FIIRETH - .

MR LR IC B 1 2SR 10 a4/ 0 0 10
SEFHERIZ2903kgTH O, £0H LEERIT 1359
kg TH - 72, $BiR 5B OERIE %K THREIZ RS
FEETOBRAB LB E0LEHEEEEF 151.8kg,
AR TREBMA LA 0efis =3 1105kg T
HO, hFEURBICHRTELCREY L, 3517, #
ZBRETERAALCBROERR LY Y IREFOEES
i20kgTH » 2.
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Hicid, BERTo Nabs LU CIBENELL LRLE
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