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Development of an Aeroponics-NFT(Nutrient Film Technique)
Nutriculture System Using Microcomputer for Greenhouse

Melon
g4 M4 8 ¥3 @
S. N. Yoo S. R. Suh J. H. Chung
ABSTRACT

An Aero-NFT nutriculture system using microcomputer for cultivation of greenhouse melon was developed and
the performance of the system was evaluated through experiments.

The system could control temperature, EC and pH of the nutrient solution within the error ranges of £ 0.2C, *
0.2 mS/cm, * 0.1 pH, respectively.

The results of cultivation experiment showed that temperature, EC and pH of the nutrient solution were
generally controlled within the setting ranges during cultivation period. The growth results were good until pinching,
but the fruit quality of melons was not high except sweetness and shape. To optimize performance of the system,
more technical information for nutriculture of greenhouse melon was needed.

FR2-8-0}(Key Words): BE(Melon), FAAu] Al Ael(Nutriculture System), ¥5F7 —ulgr4=52](Aero-
ponics-Nutrient Film Technique)
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Table 1 Composition of Yamazaki standard
solution for melon culture

Component Amount (g/1,000¢)
Ca(NO,),4H,0 826
KNO, 606
NHH,PO, 152
MgSO,7H,0 369
Fe—EDTA 16
H;BO, 1.20
MnC1L,4H,0 0.72
ZnSO,7H,0 0.09
CuSO,5H,0 0.04
(NH,);MoO, 0.01
NaCl 1.64

Table 2 Composition of nufrient solution A

and B

Sol. Component Amount (g/20¢)
Ca(NO,),4H,0 1,652

A KNO, 430
Fe-EDTA 32
KNO, 782
MgSO,7H,0 738

B | NHH,PO, 304
minor component 22
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Fig. 1 Cross section of the Aero-NFT culture
bed.
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Fig. 2 Block diagram of the nutriculture system.
Table 3 Specifications of the major components of the nutriculture system
Item Maker, Model Specifications
Water Pump Kum - Sung, PW-261M 2,100¢ /h, 250W
Nutrient Dosing Pump Black Stone, BL-15 15¢ /h, 3bar
Heater & Cooler Kum-Sung, CC-1-03 575kcal /h

Agitating Pump

LG, PD-27IM

1202 /min, 385W

Circulation Pump

Han-IL, P6-40-1C

3,5002 /h, 40W

Nutrient Sol. Supply Pump

Kum-Sung, PW-261M

2,1002 /h, 250W

Nutrient Mixing Tank

A-IL

1,000¢

-170-



GolAZAFEHE °I%€E TAREY EFZ -dote@y FAA A A

2t LY AS % Ho{Fx| 1Y

g AZE ¢ AAET, 4~20 mAS g 124
E A/DHE7]) YHEE 3o AT wlo|a 23
FHY BYEAG AANES 1o, 449 A%
€ 438 Agduu 2YU5E OAEEYIE &9
3t %%%il% é FAAZE HE, ot L =@
42, ¢4 S8 9 2o, ¥ATF 4
=, Caﬂﬂﬁé %% On/Off Ao} Ao AEE
5 gtk £ 45 ALY ANER 23N

I'N

LEVEL TEMP EC

ARbE vhebd Aol
of. QeUR(Of Y T2|E

2 A7 AZE FAAMAAGE ol¢ AL
FAA el FRE FAL AZ, Ao, AuH el
I A% FAAS dueZe Adsgod,

Y 4= Aol YuF EEEE Ehd Rolnh
nYEe A&de 3713 3 434 99, 3
o} e o) Aol Al
FAFFAl, ooto% 99 A4 8 Hol
FYES sttt Ao Fag 4y
o} £FAZ Y FAA
BEY PLTA, 23 L ofgte] wek
b4 AES S0, 45RAY 49
Folgt ANAAE 4RAZH ¥A 7

ok

0,

o2 [N S R R\ &
3 L [ PR

r‘“’*olooﬁ,}m.l%
20 % Tl
B o of o ao %
ol ]
il >
o o =
ox ok N
J1°J1>x @
03
2,

PH DO

SENSOR SENSOR SENSOR SENSOR SENSOR
1
|
DIGITAL INDICATORS
l_'——"——_'_—"'_"_'_'—'_'—_—] ‘
[ i | POWER SUPPLIER
1 A/D CONVERTER & MULTIPLEXER | DC 8V, 12V, 24V
: , | AC 100V
]
| s
| i
: r MICROCOMPUTER —
| ]
| ” |
| !
I DIGITAL I/0 :
!
U | SO |
L RELAY SWTCH BOX INDICATOR LAMPS <

I

T

|

Water Sol. A Sol. B Acid Alkali Mixing Agitator Heater Drain Nut. Supply
Pump Pump Pump Pump Pump Pump Air Pump Cooler Valve Pump

Fig. 3 Block diagram of the nutrient solution measurement and control system.
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Table 4 Specifications of nutrient solution measuring equipment

Item Maker and Model Specifications
Temperature Sensor Hanna Inst. RTD (pt-100) 0~507C +0.1TC 4~20mA
EC Meter Hanna Inst. HI8936 0~19.99 ms/cm +0.02ms/cm 4~20mA
PH Meter Hanna Inst. HI8510 0~14 PH +0.01 PH 4~20mA
DO Meter Hanna Inst. HI8543 0~30 PPM +0.1PPM 02V
Level Transmitter Han-il, HT-100RS 0~1 m +1.5%FS 4~20mA
. . . -200~600TC, +200mV
5 +29 ~

Signal Indicator Konics, KM-2000 +10V, 4~20mA +2%FS 4~20mA

A/D - 16CH, 12bits
Data Acquisition Card I‘:‘SIV;“I';;“G’ D/A - 2CH, 12bits +5V

D/O - 16CH
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Table 5 Setting values of nutrient solution control variables

Density* Diss.
U
Min. | Max. | Min. | Max. | Min. | Max. | (PPM) PPy
Early Part of Transplanting
Day 25 29 05 0.6 5.5 6.5
Night 18 20- | (1.3) | (1.6) Day:
Middle Part of Trans-planting- 3 mim. spraying
Pollination 3 mim. stop
Day 25 29 08 1 55 6.5
Night 17 20 | 22) | (2.6) 9.00 | Night:
Pollination - Netting 1 min. spraying
Day 25 29 0.8 1 55 6.5 10 min. stop
Night 17 18 | (22) | 26)
Netting - Harvesting
Day 25 29 1.2 1.3 55 6.5
Night 17 20 | B3O | 39

* Values in parenthesis means EC(mS/cm).
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Fig. 5 Values of EC and PH at various
nutrient solution density.
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Fig. 8 Change in PH of nutrient solution.

Table 6 Growth responses from transplanting to pinching

£ .
. Plant | o of | P | Max. Stem Fersh Weight (g/plant)

Time He. Leaves Area Dia (mm)

(cm) (cm?) Leaf Stem Root
Transplanting 9.0 2 292 278 08 0.6 0.5
3 Days after 196 77 416.3 44 96 6.8 35
Transplanting
12 Days afler 39.8 107 7033 5.6 212 193 8.59
Transplanting
19 Days after 110.0 153 | 1,8363 7.1 91.4 46.7 485
Transplanting
26 Days after 2112 246 | 58495 9.23 265.8 954 140.8
Transplanting
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transplanting to pinching.
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