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Summary

This study was conducted to establish powerless nutrient supply system
mediated with artificial fibers, and to investigate of the several characters
about the growth and yield of tomato in order to test utility of the new
system.

The results obtained are as follows:

1. The volume of outflow was directly related with mediating fiber
proportionally. In the case of using the yarn(cotton) fibers, outflow volume
was the least among various fiber tested.

2. The more volume of nutrient was outflowed, the more volume of inflow
was increased at the .initial stage but there was out of all relation to the
size of fiber.

3. As far as dropping distance from the main nutrient supply tube to
planting bed, the volume of inflow was increased. But the dropping
distance was not affected on the volume of outflow in the synthetic fiber
B. A. C and yarn(cotton) fiber.

4. There was no change of electric conductivity and pH during the period
of supply nutrient solution on the cultivation of tomato.

5. A point of view on the cultivation of tomato, the length of plant and
number of leaves was increased as the volume of supplying nutrient was
increased, while the number of flowers per truss were increased in the
small size of filled fiber in nozzie.

6. The initial truss emergence was lower at the test of more supplied
nutrient and the average node emergence of first truss was 7.1 node.



7. The higher the fruit set truss the smaller the fruit index, so it was
appeared a spherical shape at almost experimental plot.

8. On the weight of fruit, the treatment of 2cm fiber size was heavy than
that of lcm fiber size and it was heavy synthetic fiber B, A, Absorbent
cotton order in Zcm on the other hand it was heavy synthetic fiber B, A, C
order in lcm.

9. On the sugar concentration, as the truss was gone up, it's sugar
concentration was Increased. The treatment of 2cm fiber size was 6.6°

Bx(Brix scale) and that of lcm fiber size 7.5° Bx which was 0.9 degree as
high as 2cm.

It was assumed from the result obtained for the present studies that
powerless nutrient supplying system mediated with artificial fibers here the
same function compare with hydroponics as now we can use mist culture,
NFT and DFT system for the plant growth and total yield.

ii



Summary ---cotoTToTToTToTToToTTio esooooooooooooos i
S - -1
OO - 2
Akt 2k - - e e 6
LATAFE o] 3T FAN2RER] - - 6
QEVE AWAIH - - oo o 7
V#R 2 28 (- f Aok - - 11
]_:L‘)_],J/\]/\E'“ ———————————————————————————————— 11
DAFERE FARYE - 11
DEoITHN hE FA FUF -0 s 12
DFelel FFA Fol9h WEFel e Ao §9F Ho] - 17
QLECE ANBAM A o e 20
VEE o o o 2%
VI-ADDel’ldiX ______________________________________ 28
Vﬂglﬁﬁiﬁ _____________________________________ 30

m



1. 7%

F T ANADAAA G EACF Ha e EfERE wk R o4y
w59 3y aen nFAY FAEE ALE ¢ e THes 19803 A H
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E4E€ /I uiAE JERS AW, HugEgo]lE Foln £(1998)F L ol
Aol A AR gee] Wate BFE A 163%AA #FF F Hi 22%7A
R g RAsd $EFFY 50%7t BF F 5EN] gasEen oA
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2oz FFAddde A KAAd FYFF x=Fol E44 WHFY
A7|2 FHE B3 THAAL EvtRY ANAY) A AT

o] Fe dRAFol AHA FHxZE FRTH, AYgE2 A/FAEFS
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&o Eo7HA &AL
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1she) 193 /A8 648 EvtES A7 o st %zl 2
amAE HAg o) D 443 Fr|n HFsiglew 3 Ay 49 2
AL 71 R AAE AA
5)% <} &2

kelo) pHE 6.0~65 HYZE A1 ECeEs EMELAM A1 =
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HE3RY 7|74 A = 16mS/cmeR o FhdHa APl AEHE A
o Age Z1d 2.

Table 1. Mineral Composition of nutrient solution used of the experiment.

Macroelement(me/{) Microelement(ppm)

N P K Ca Mg Fe B Mn  Zn Cu Mo

15 30 60 80 4.0 30 05 05 005 0.02 001

6) BE4H =A

A&ZAE 2%, 95, 29, 34EH & AR #FL AETHE
g g=d FATS FHEo Ade FAGG A7 FAR F4 a8a
0ad =& Ao CAEBrixFEAE o] 4] HEE ZA4Y
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Table 2. Amount of nutrient solution flowed by several artificial fiber

and yarn (mL/h)

Viscose +
. Polyester Rayon Yarn(cotton)
Fibers rayon

s M L S M L § M L S M L

Amount of
nutrient
solution

supply

126 21.2 22.4 43 20.1 575 2.9 23.7 32.2 0.2 3.0 2.7

z) See method and material
iR 2 98 B %& Viscosetrayon) Polyester) Rayon) Yarn(cotton)
oz FUHAH.

viscose+rayon®] 724 A9 #AEZ 126mL, 212ml, 224mLo2 F#
d=o] A-R9 A7 Exol7t fol E KAERE rRIey polyester,
rayon, varn{cotton)%¥ % A-FolAdte THAEEZ FdIFd 2 ol r{T)
polyesterell A= 4.3mL, 20.1mL, 57.5mL, rayon< 29ml, 23.7ml, 32.2mL,
yarn (cotton)< 02mL, 3.0mL, 27mLE F438< 2

HE-Ee HAE FAFER W F24F /7t §2(F Ao &) €4U=

_l?l__,
L> M> S) Fdo] Wol &2} ket Yarn(cottom)dl A& T2 #A gl
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G fzgol 28 Aol FAAMY FhHonE A4 4R B
o 90, gagez 14 FasA nascr & A%e WA FAe F
e F45dol w21 Aok v 2F vadd d@ WAl 7ok
Fldons dgatn AREU

2) $ol FAe HE T 39U

—_ —

Msooee adrayen Paolyester fiber |

&aaﬁ
|

B

inflow amount{mI/h}
oo BEBEEAH

Inflow amount{mL/h}

o B

—L
o

B D

Inflow amaunt{ml/t
ocondaBlBbhyws

Inflow amount(ml/F

o N

Fig. 1. Inflow amount of nutrient solution by fiber's size into the

Scoria media(® 1~5mn),
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Scoria®] 1~5mm=7]2 A¥% Scoria WX 2 Fede] RFAAEE Y1
A BW  viscosetrayond FYUHL STAA16~-31mL/h, M-l 435~
42.3mL/h, L7#E41.2~ 50.1mL/he] o2 JeEbt),

F4-& MNEA 4N BHEFEHE AT @3] Fretd EaAe]ol
ol2H o rayonollAle Fde FAdFol B AARALA~37.1ImL/h) FAHAE
Az7b EFASAT yamo AAME Fgo] fd=ke] FAHY FFF
ol glo] AlZtF 32~-80m=E W-+AA FUHAT. polyester fiberdl e F
A AR Hlay Fd FAFE dAHFE FA A

FolmfR] 6-12mA7] FAA Y FAH FAFN W& FAY FYAEE
20 JeEblE=1] viscosetrayon 9 SToll A 35.3~485mL/h, Mol A456.1~
70.8mL/h, LT++121.6~211.6mL/he] To2 #FUHAL)

Hojo] AZEo] 1A AHAF LIAMRFAA w)jA7t 443 FeEdon
Mt Bl = 242, STANAE 33 ZHF wjA7t 4AF F5Ho 1~5

m FolMARG FYLE/ MED £dFo] HES B U

polyester -l A& & HHA 1~3A1F F3Fo) wjx)7} 443 FFHALT
deide Avida vy dASHA Fdol FYHE AL ¥ UM
rayonTol M9 FU#L S(16~6.3mL/h) M26~11.3mL/h) <1(2.1~24.4mL/h)
o MARE FAdFo]l A B ATk yarn HA| rayon Zo] f4
Fol 48~66mL/h F= FHAUTH
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Inflow amount{ml/t

3o B8 KR8

Inflow amonntimt/r

<o O

Fig. 2. Inflow amount of nutrient solution by fiber's size into the

Scoria media( @ 6-12mnm).

Z WA Y7t #&5F F ABDANA 1247 Alolo] F Y Fol
FA438 ggou Ate] A#HE,E AT FUFS BYon 9B OE
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WAo) Wste] wytm Feldo] Wol AW TN FUTL WLou Az
ol Austo] whe zraste Aol

- ] . -
Maocee adrayon Polyester fiber
L
50
E £D
£ 2D
@ o
E B[
E 0 O P R I P I | |
1 > 3 4 5 g 1 2 3 4 5 6
mm fUJS
L . . _ ]
d 1
Rayon
3
E
5
0
£
[1+]
2
o
IS
o L
1 2 3 4 5 6
L haurs
1 L

Fig.3 Inflow amount of ntrient solution by fiber's size into the

Scoria media(®1~12mm).
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FAd8(1~12mm) Fol iRl FH FUFE AR dotes -3
Ueted  viscoserrayonell ME  STolA  194~285mL/h, (MTolA31.4~
53.0mL/h, (L739.2~84.9mL/ho] FHUHAANL™, polyestertollAE ST+7t
145~299mL/h, M77}256.9~50.5mL/h, L7oA=274~405mL/hol A5
)}, rayon) A= STAAM05~6.2mL/h, M7l M2.7~395mL/h, LoAlA&2.0~
29.4mL/hEo. 8 FYHAT. yarnoll A& 3ol zho] glo] FY o] 4mLA
=2 A& & olith ol wjAE FAE FomA W FFAold <&
A Fd@Fe] Aozt e Ao AFHIUG.

perlitev] Xlof] f-UH Fde] <& P49 YelWEd viscose+rrayonT ol
A $721.8ml/h <MT33.5mL/h <LF43.4mL/h7t FYs1es, polyesterT ol
A¥E S19.0mL/h < M30.4mL/h < L30.7mL/h7} #Y= ek Fdrayonol A&
AzZrg BT 2.7~187mL7t S Y E AR yarnol A= 36~56mL7b f H o)

HANE e F99 fYsss F9dH FF0 #Ae dAFTS
d F ANeH ole HEolE wjx|e] Aol FolujAXNH UAst B33 s

A g1 AzETRPANN LAY FHe2 A FH8 Y7 Wl #A]
W &0 dAstd FYEe dol dAT Aolat A=A
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Mscose and rayon Polyester fiber
40
35
z% 2,
Ep E
g €%
o 5
o m
520 g15
= =10r- ---- Tt T o -
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0 -— 0 —
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] ]
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0 >
'5 —_
—_ =
ED £
g E
= 515
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=
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Fig 4. Inflow amount of nutrient solution by fiber's size into the

perlite media( @6~ 12mn).

3) Fde) FRAY Eoloh M= olo] e Fole] §IF ol

Fa(FFAsel Fo)d W PRzl e FAe) HUF Aol
g =A% A% 2g5% 2tk MAME 499 FAY Fe FFAB
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I Aeiwi=e] EAZEA AP 4ES vXsRA R YEhdTh viscosetrayonT
A HMedAg Fdfe] £Po7 WA dHe 9 132mL/h7t FUH
deom 5met 10em®  EololAMiE 254mL/h, 287mL/h7t frdEAch
polyester ol = ¥ A A] 10mL/h, Sem YAl A 28mL/h ,10em H3}FA|
299mL/h7t S9EAT. = viscosetrayon T H &7 FYUAE Bt
2y rayonTolAE 1.2~42mL/h, yarndlM = 1.6~52mL/h7F 45
rayonT ¢} yarnTol A= WA §d9 fEel 9L WA gL L E
= AN

30

25t

20

15/

10F

Inflow amount(mL/h)

Polyester Viscose+tRayon Polyestertcotton Yarn

Fig 5. Inflow amount of nutrient solution with vared level from

nutrient solution to medium surface.

e FAAN g G2o HEYAE ECL2mS/cmst pHE5E A8
o Fdgtn 249 Fdo] FFARE AH FA=Z(FINL 7% ¢ o
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Folo) FRREC] Wt AL Ao AAFHYoY FFABAAN zzte
Folgse FYHL $3Y 4949 ECS pHE S A 37 S
S75e) oole A Wkt gl Auje) BAJ &R E AR HUG
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2. EvtE N YA d3

HeAEY A7E(FdeFEd AP FZE EntEe] Fo HLEMLEL
ZALgE Aste B33 2ok o] Ao wEw 243 49e gYHER
E33 2ol7t AES BRAFAC.

Table 3 Capillarity trinkle supply of nutrient solution on the tomato

growth characters.

Characters Number of flowers Fruiting node number

Plant's ~ Number per trysses and order
height of
(cm) leaves 1st Zl'ld 3nd 1st 2nd 3nd

Fibers truss truss truss truss truss truss

Viscose lem 101.la 16.2b 6.4 5.3 5.1 7.3 12.2 17.0
+ rayon 2m 98.7ab 17.8a 5.1 5.5 5.5 6.6 114 17.8

lem 10232 1722 50 49 50 65 114 161

POWeSIEr pm 1030 1774 51 51 50 73 120 167

Polyester lem  75.8¢c 12.6d 3.2 2.4 3.0 7.4 115 155
+ cotton 2em b5.6d 14.2¢ 3.0 2.2 2.5 7.1 11.8 165

Ahsorbent 1m  78.4c 14.8¢ 5.7 4.7 - 7.9 126 153
cotton 2em  70.3¢ 14.2¢ 4.2 3.7 - 73 115 158

¥ Data were the average value of 10 plants

¥ DMRT between artificial fibers at 5% levels
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polyester ol A= ZAo] 1023~1031cm ¢l viscosetrayonT ol X &
98.7~101.1cmAd 2™ A4+ polyesterT-ol A 17.09, viscose+rayonr-olA 17.5
2 T FAANNE )7t G2 polyester+cotton 9k EA A ol A
1= 66.7cm, 74.3cm @€ 134v, 14472 viscosetrrayoT 9 polyester 2
AT Ael7t AU

FFAgeA WANE FUE FA9 G FAHY AL 744 o}
Fole] fFdFY zelst A AFo FFS W Aoz AZAHM o= 4,
FH(1985) 5 ] FAA e WE AF 9 FRFeM 23, 724, dFA Fo
So] Foldko] B AP T Frke R GANSIY o £(1985)5 0] %
dEF g wE FLEE AL 9 FEFIALA FA3 5 Fobd weh
A ZAo] Hlgdx Groe Riste Avtd A3E Bych

gl FYgFr FAE2 Aoy}l UATh viscosetrayon lem Tl E
50, 2em TN A= 5.1F 2™ polyesterd lem=Z7]9) Foll A= 567) 2em F-oll A
= 5470 WA polyester+cottond] lem=7)8 Foll A= 297] 2emTroll A=
267N 2em 7oA 037207F ARew AW lemrollAe 1~284d Hit 52
AR 2em el M e 1~284 Hd 40040 398d 2471 lenT7F 2em ol
Hlgle] @24 2en7el HEHY lamTeol FYEE FAY o] How B
b7 A&dhizl Bed Yol FEI FHEHA Rdtd Aol 2emTol
Hiate] o FAFAA AAYFeZ AHA ZFgrt B2 o2 AlaHd

T3 polyester+cotton7oll Al E47F dAAE A2 AL FYH FE£ %0
3] ol WAt Azt Kol £XFA RIY EFVF AL Roez 47
HAck Ash JA3A)E viscosetrrayon -9} polyeste 7 69910, polyester+cotton
T 72vY @XAF A 750k o] AAYslH oem A28k viscose+rayon
Tl A 11.87Hd], polyester € 11.79Ft, polyester+cotton & 11.6utt], &3
Hpol A= 1207u]o] A8t A3 A= viscosetrayonTt 7t 17.49}
t]  polyester *£16.47tt], polyester+cottonT+ 16.0uit], @AM

H]-j
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1557k of) 24 5 et
EntEe] Alshiad A2egel ZAduicls fEA Fopzk 7129 93dE
dom SHAl dHT|2o] gotd4E Auuit)rl goldvin (HF1999)8
Aot 2 Aol A1zt AAvivie W 71 24 E#E0986)G 0] B
} 8T} 9ffiFEALelo] I THE B 1ot WE(1986)0] TL7|ele 9uir]o]
ol A2zl e 7-8vtt]o A1sbdte] FAs= B e} wEstguh &

W ZAuoioE g @o] % viscose+trayon, polyester7-ollA F ko] A
s

polycster+cotton ¢t ©AHFN & e vl g3 B43U%
o},

O¥6e EntEe A& JEd RAY JF G gus lemA7]|9) FHA
Fol A 2mir)e] FAHFRG Ak o) FAF Aolo] gl ReE AR
A7t ARt AgETFNA FEFLS FAsHoz #4E AHgoen Hue
Fazter ZFE dFEE TR F(IPHE HEErE Iy g Z
o Bae] HUEA ZAA Al HEo] A Ao r T
g Rt AR FHA ARG FAAAE gl dehdda @ »
9 g& A% BAEY 1 AXE e Fe Ho Urhjow =38 E
RS Hejs AuiEAY d¥dnctE f47 gdo) oat AHatd A=
o8 ALRE R,
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Fig 6. Comparison with tomato fruit diameter and height by varied fiber’'s

width and type
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FdAE EvtEY FAE 974 JEIW =Y viscosetrayon {polyester
(polyester+cotton (EA|Ae] Loz FAHT, FRAY FLFANAN len
A7 e] FHH T A= polyester, viscose+rayon, polyester+cotton , §X AT
ol 2emA7)e BFAHFAAME viscosetrayonT- 7t 241g, polyestert-t
236.2g, BAHTF= 1421g, viscose+rayonTolA 1316g wolivh 2 2
AA T A= FYdo] s vt A=dA X3,
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Fig 7. Comparison of fruit weight and fruit shape by varied fiber's width
and type
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WE EvlEe FEE AAHLE 4R YEe FoXE AR JEY
k. oy EutEe Mo FoFd Ao w A= spse] 3
o] tfshtRTt Fol FFoE FEY Roj7t ¢ AoE WZHM K
(1993)0] =9 A Fo|r} g A st RAFEE FAANLsy vz B
AN R(1994),FF(1996)0] HEEvIE YujAr] Aoz Z4-E G
T wolglem ole dxFH 25 F AW GFL Wy B o
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polyester TR} FEE FReu FHYo] o)z FAH oA ol§A4 &
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Fig 8. Comparison of sugar content by varied fiber's width and type
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V[ .Appendix

Photo.1,Nutrient solution supply system used capillary phenomenon,
A Ball tap for control to the supply of nutrient solution.

B: Mam supply tube( @ 60mm).
C. Black color nozzles filled with fibers, one side 1in main tube,

the other side 1in solid medium.
D The appearance of hlack color nozzles filled with various

fibers before setting.
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Photo.2, Tomato cv.Momotaro appearance produced on nutrient solution
supply by capillary phenomenon of various fibers,
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