Ef 0L X|Z O|Set tEH)

FE AABILHS] FRRHE IR

&8 &1101|

FASH MZE”
—BIP ks BTRRS KRE -

Environmental Control of Nutriculture in a Plant Production

System Utilizing Solar Energy

— Investigation of Actual State of the Nutriculture in Korea—
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Summary

In order to provide fundamental data for the achievement of safe envir onmental condition, investi-

gation of the actual state of the nutriculture practices in Korea was carried out.

The result obtained are summarized as follows.

1. Cultivation area of nutriculture was 6 ha and cuiture types included deep flow technique(43% ), nut-

rient film technique(45% ), gravel culture(6% ), chaff charcoal culture(3% ) and rockwool culture(3

%).

2. Greenhouses were mostly made of pentite pipe frames and covered by polyethylene film, and culture

beds were handy combination of cement blocks, concrete and styrofoam, which were not standard

products.

3. Development of nutriculture system appropriate to our actual circumstances and improvement of es-

tablishments are required.

4. Since there was not farmhouse that performs the environmental measurement and environmental

conditions of cultivation were very limited, sensor applied environmental control technology of nutri-

culture should be developed.
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Table 1. Cultivation area of nutriculture.

Regions Number of farms | Area {pyong)
Seoul 2 4,500
Kyungki 4 9,410
Chungbuk 2 800
Chunnam 1 340
Chunbuk 1 1,000
Kyungnam 2 586
Kyungbuk 1 1,200
Total 13 17,836
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Table 2. General status of nutriculture.
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Fig.1. Change of cultivation area for nutriculture
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Regions Area Culture type Crops Main market |Career| Yearly income
(pyong) (year) | 1,000 won/10a
Seoul Youlhyeon | 2500 Deep flow technique Lettuce | SeoulExport * 6 3,600
Seoul Hail 2,000 Deep flow technique ) Seoul Kyungki 5 7,500 % *
Gwangju Taejeon | 8000 NFT,Gravel culture @ Seoul 12 11,200
Suwon Youljeon 400 Deep flow technique Lettuce | Suwon 5 7,500
Hapam Misa 450 Deep flow technique Lettuce | SeoulDaejeon 6 13300 % *
Hanam Choi 560 Nutrient film technique | Lettuce | Seoul 6 5400
Jecheon Bongyangg 500 DFT,Gravel culture Lettuce | Seoul 1 18000 % *
Cheongwon Buki 300 Gravel culture Kale Seoul 1 12,000 % *
Kimje Baekgu 1000 | Deep flow technique ® | Jeonju 6 10800
Naju Keumcheon 340 Chaff charcoal culture Gerbera | Kwangju 8 26500 % *
Chilgok Jicheon 1200 DFT,Chaff charcoal ® DaeguKyungbuk 6 10,000
Ulsan Eonyang 460 Rockwool culture Rose Seoul,Pusan 1 32,600
Kimhae Daeseong 126 Deep flow technique ® PusanKyungnam [ 7 6,000

Note : @ Lettuce, Kale, Cucumber, Crowndaisy, Leaf of sesame, Red pepper
@ Lettuce, Kale, Cucumber, Crowndaisy, Leaf of sesame, Red pepper, Parsley, Tomato, Pumpkin, Chinese cab-
bage, Spinach
® Lettuce, Kale, Cucumber, Strawberry, Chinese cabbage, Red pepper
@ Lettuce, Kale, Cucumber, Crowndaisy, Strawberry, Tomato, Melon, Chinese cabbage, Parsley, Spinach, Leek,
Young radish
® Lettuce, Crowndaisy, Leaf of sesame, Parsley, Bud of raddish
* About 50% of total products are exported to Guam and Siphan

% % mark is gross income, no—mark is net income

estimated value by farmer’s answer
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Table 3. Cultivation area to culture type.
unit : Pyong(%)

Culture type Cultivation area
DFT 7676  (43.0)
NFT 8,060 (45.2)
Gravel 1,100 (6.2)
Chaff charcoal 540 (3.0)
Rockwool 460 (26)

Total 17,836 (100)
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Table 4. Facility status of nutriculture system.

Regions Frames Covering Culture bed Bed Nutrient sol tank Pump Cost
material height Type Capacity | capacity | (won/
(ton/10a) | (HP/102) | pyong)
Youlhyeon | Pentite pipe PE fiim | Styrofoam 00 m Concrete 180 36 80,000
Hail Pentite pipe PE fim | Block 00 FRP,Conc 48 15 100,000
Taejeon Pentite pipe PE fim | BlockStyrofoam 00 Concrete 240 15 100,000
Youljeon Pentite pipe PE film | Styrofoam 00 Concrete 300 30 50,000
Misa Pentite pipe PE fim | Block Styrofoam 00 Congcrete 201 15 50,000
Choi Pentite pipe PE film | AngleStyrofoam 03 FRP 60 15 60,000
Bongyang | Pentite pipe PE fim { Concrete 09 Concrete 270 30 100,000
Buki Pentite pipe PE fim | Concrete 00 Concrete 240 15 80,000
Baekgu Pentite pipe PE fim | AngleStyrofoam 07 Concrete 180 15 120,000
Keumcheon| PipeBamboo | PE, PVC | Styrofoam 00 Concrete 90 045 20,000
Jicheon Pentite pipe PE flm | Wood, Vinyl 00 Concrete 300 10 70,000
Eonyang Steel frame PET film | Rockwool, 00 FRP 60 =% % [800000%
Styrofoam
Daeseong | Wooden PE film | Wood,Styrofoam 03 Concrete 84.0 60 40,000

Note ©  * Include nutrient solution control system and heating system.
* * FRP tank(2 ton) ——) water , Controller — —> A solution, B solution.

Table 5. Comparison of establishment area in nutriculture(ha).

Items Korea(1990) Japan(1983)%
Vegetables — 75
Glass house Flowering plants - 9
Fruit trees —
Vegetables 5.68 196
Plastic house Flowering plants 0.27 12
Fruit trees 0.00 0
Total 5.95 293
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Table 6. Management of cultivation.
Regions Recipe for Control of Seedlitg | Adaptation Plarting Packing Circulation
nutrient solution concentration raising process control
Youhyeon | Yamajaki® Replacement Chaff X Sponge Poly— Time—
HES.* (as measured) | charcoal popylene | switch
Hail Self—- development Supplement Chaff X Sponge Poly— Time—
(fixed ratio) charooal propylene switch
Taejeon Seif— development Supplement, Chaff Temporary Sponge Poly— Time—
Replacement charcoal plant (lweek) propylene | switch
Youtjeon Won deuk sang®” Supplement Chaff X Sponge Poly— Time—
(fixed ratio) charcoal propylene switch
Misa Self—development Supplement Chaff X Sponge Poly— Time—
(fixed ratio) charcoal propylene | switch
Choi Yamajaki® Replacement Sponge X Sponge Poly— Time—
i (per 2 days) propylene | switch
Bongyang Self—development Supplement, Chaff X Sponge Poly— Time—
Replacement charcoal propylene | switch
Buld Purchase Supplement Purchase Temporary Sponge Poly— Time—
(fixed ratio) plant(Iweek) propylene | switch
Baekgu Yamajaki+ Replacement Chaff Temporary Sponge Paper box | Time—
self—development (per 15 days) charcoal plant(Iweek) switch
Keumcheon | Yamajki + Supplement Chaff X Chaff Paper bax | Time—
self—development (fixed ratio) charcoal charcoal switch
Jicheon Yamajaki® supplement Chaf X Sponge Poly— Time—
(deficit) charcoal propylene | switch
Eonyang Controller™ * Auto— control - X Planting Paper box | Time—
a autting switch
Daeseong | Yamajald® Supplement Chaff X Sponge Styrofoam | Time—
HES* (fixed ratio) charcoal box switch
Note ©  * Horticultural Experiment Station.

* * Nutrient solution controller(made in Japan AF5H¥E)
— Amount of water, A solution and B solution are automatically mixed by controller.
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Table 7 Actual state of environmental measurment.

Regions Temperature Humidity Nutrient sol Nutrient sol pH Disolved 0,
temperature concentration Oxygen Light

Youhyeon | Liquid—in—gass X Liquid—in—glass | EC meter X X X
thermometer thermometer

Hail Liquid—in—glass Wet & dry bub | Liquid~in—glass | EC meter X X X
thermometer hygrometer thermometer

Taejeon Liquid—in—glass X X EC meter pH meter X X
thermometer

Youlieon X X Liquid~in—ghss X X X X

thermometer

Misa Liquid—in—glass % Liquid~in—glass X X X
thermometer thermometer

Choi X X X

Bongyang | Liquid—in—ghss X Liquid—in— glass
thermometer thermometer

Buki Liquid—in— glass X Liquid—in— glass X X X X
thermometer thermometer

Baekgu Liqud—in—glass X Liquid—in—glass | EC meter pH meter X X
thermometer thermometer

Keumcheon | Liquid—in—ghss X X X X X X
thermometer

Jicheon Digital X Digital EC meter pH meter | DO meter X
thermometer thermometer

Eonyang Digital X X EC meter X X X
thermometer

Daeseong Liquid—in—glass X Liquid—in—glass | Ec meter pH meter X X
thermometer thermometer
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Table 8. Actual state of environmental management

Regions Temperature Humidity Nutrient solution Nutrient sol Disolved pH, CO:
temperature concentration oxygen Light

Youlhyeon | Water curtain X Briquet boiler X Air pump X
Sun shading curtain

Hail Water curtain X Electric boiler X X X

Taejeon Water curtain X X X X X

Youljeon Thermal curtain X Oil boiler X X X

Misa Water curtain Heater* Briquet boiler X X X
Thermal curtain

Choi Water curtain X X X X X

Bongyang | Water curtain X Ground water X X X

Buki Water curtain X X X X X

Baekgu Fan heater, X Time control** X X X
Water curtain

Keumcheon| Fan heater, X X X X X
Water curtain

Jicheon Fan heater X X X X X

Eonyang | Ol boiler X Heating bed Controller X X

(boiler)

Daeseong | Water curtain X Heating bed X X X

Thermal curtain (ground water)
Note : % Heater to remove moisture.
* % Control staying time on the bed

| FE 7t A 2AD, BREel

—EERR g FAG B MR 2 & 2 £ X M

e T Arh

Bwig el e frelgerAd o RE 2 1. otehss, 84, 017 8. 1983. =B A 71&

IR A E oA —F o FUEE N, dx2t,

FAS BFRE Ao #EE) s st 2. Y54 1987. 73 A v & B, EF

E ERE Ay den, B BREHA d71& A27H.

Hi-S 919 S BT EREe H 3. 01738]. 1987. FiAul o LAk A} WA

ol KEY Ao FEHAT

o 5-Eo] iR, B Fo] BRAETE Sl
FYS 3 YA kot vl HEL FHE T A
Hg7} ol FoIX I QOB 2, kS EH
ol-2- 3] W) T FEE BUE I Fre] Bagkel
P ERkE.

T4 & A27A.

.ol 3] 1988 AWM & =AEH E)

A9,

. EIERE. 1986 BERBEOBEM L SHOE

S OE¥ELUEE 61(D FUf: 14—20.

- sk, 1982, BEEIE 2R, AL

7. ILIEEER, 1986, FMIKBIE B OB &



Blopolu 2§ o R Mty i A2l BERET BEMEA T PR

SHOFT. BES EUEE 61(D T 11. BOAFIRE. 1986. BERANRREOEER. B
27— 34, ¥ 5 LURE 61(1) BUM : 3541
8. KRS 4. 1983, HREEE HAEE. 12. Cooper, AJ. 1979. The ABC of NFT. Grower
9. LHFK. 1986, EEHINBREIE O EiR. Books. London.
B¥H L UEE 61(1) BBt 6779 13. Mastalesz, J.W. 1977. The Greenhouse En-
10. HAFIE 4. 1985, BEREEORR EF -4 vironment. John Wiley & Sons. New York.
B B¥H X UEE 60(8) 191-97.
g 3 ¥ 4
S#2Eg AL A AT IS Thedt Tl Bt Be R1 goAZ vy
t}.
—o} 3 —
L 939 25 =2 A8, AN, 2 F
9 ATANLY : ol VI £ HAI"E Abgste] QT g M 2 st T2 £58 1
A g2e] 2TEHOE BrIEd +EL
3 AnAS I FAEF (AT AERSFE dEET 329} t] A7 167 35 AAE diue 8
2 204 7H4)
4 A 2 A 41-744, BONE S AAT A EE 103
Aot =u EEetdg @FEsdvIAEE

~ 187 —





