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Effects of Culture Media and Nutrient Solutions
on the Yield and Quality of Cucumber(Cucumis sativus L.)
and Tomato(Lyocpersicon esculentum MILL.)
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Abstract

This study was carried out to investigate the influence of different types of nutrient solutions and culture
media on the growth and quality of cucumber(Cucumis sativus L.) and tomato(Lycopersicon esculentum

Mill).
The results are summarized as follows

1. The growth and yield of cucumber and tomato were best in rockwool culture with Cooper solution.
2. In sand-sack culture, growth and yield of cucumber and tomato were higher with compound fertillzer

solution.

3. Growth and yield of cucumber and tomato were more effective in rockwool culture than in soil culture

in early growth stages, and vice versa in later growth stages.
4. Vitamin C contents of cucumber and tomato showed no differences between soil cultures and hydroponics,

except rockwool culture with compound fertillzer solution.

5. The dry weight, total-N, and mineral content of cucumber and tomato showed no differences among

all types of hydroponics.
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cumis sativus L)} ‘W 45" EvLE (Lycopersicum
esculentum MILL)E AF8-3tth

1. BEERe B
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(rock-wool culture) $t B %% (sand-sack culture)
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Table 1. Concentrations of elements in nutrient solution for N. F. T.(Cooper solution) and com-

pound fertilizer solution.

Unit © ppm
N. F. T. solution Compound fertilizer solution
Elements . .
concentration concentration
N 200.0 2000
P 60.0 247.0
K 300.0 200.0
Ca 170.0 400
Mg 50.0 230
Fe 12.0 12.0
Mn 20 20
B 0.3 0.3
Cu 0.1 0.1
Mo 0.2 02
Zn 0.1 0.1

AR F UrA B BAE FEsto KA
on BE B RE 58 AEstgz REX
EiHE et BEE AEAET. o8 4,
£7), B, H4de] 2 BYEL AR,
mEHEE £K vitamin C, total-N, P,0s, KeO,
Ca0, Mg0e ##8 . Vitamin CHHS AOAC
EE AHEEF T, M B S 70Co A BE
EIRE % Wiley cutting mill2 ZolA KR
AHE-3lem R 5T micro-kjeldahBE .2 22
23 P,0s Vanadatett & 2 H#rst ot =3 K0,
Ca0, MgOe FRFBIEHHKE G (Atomic absorp-
tion spectrophotometer, Perkin Elmer 2380)& A}
&8t BRI HTEIG

LolE 39 314 EES 5% 749 EHEAIA
on 69 14¥%E 8Y 5UZHA KA, ERE
% oA wio] LIT9 Qe #Hikste 1084 6t
ORE BATE BRS =39t #BFENE B
R, H EREFS RE, RE, RE, 349 BE, vita-
min C, citric acid, #%HE 121 ZF HETHRE
Sirstded, o5 HE € e EvtEd A
FEDR FUE FkE AT

= R

1. 20| FEARFRE HEM LHRER
HA B M= Cooperik g FIFT BB

BEoA £Fo| Fhon, HIEEK REERES A
£F AR EREERY £Fo gloy
£F B¥Hd o2 £Fo] HolAe FHREE 2
Aok (Fig. 1).

ZEY EEA B+ Cooperle FIHT £#
3%, sand-sack culture, HIEE FI A 3 sand-sack cu-
lture, EHBIE 183 HHEHEEY £08 4Fo)
BolA e FHRE B H(Table 2).

9 4l 9A Cooperik FIEE HBBIGNA
7t =%en Wi RIERKS FIAT REE
oA e] YEe LTHEBWER T A 2RI, vitamin
CY &ES Mg AaA 718 ten HEEE
FIAS EMEEAA M 2dgted A=z 28
BES 835 W E#EE7T sand-sack cul-
ture 20 AZXF ZIAE JEUUT RREE
Bee dutH oz LEEIEEIT 4T E2HoIH
ov, EYES REERM F318 Aols YERA
¥ 3ktH(Table 3).
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Fig. 1. The effect of different hydroponics on the height of cucumber “Baekrok-dadagi” (Vertical
bars indicate LSD 5%).

O———™0 : Control : Soil culture
O———0 ! Sand-sack culture with Cooper solution

®-—— —8 [ Rockwool culture with Cooper solution
o———a . Sand-sack culture with compound fertilizer solution
A&— — A I Rockwool culture with compound fertilizer solution
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Table 2. The growth of cucumber(88days after sowing) at different hydroponic system.

Hydroponic Plant Stem Leaf No. of
system? height diameter Length Width leaves
(em) (mm) (cm) (em)

Control 225.1 84 17.8 244 346
N-S 283.0 9.9 20.1 28.7 333
N-R 208.4 11.2 21.7 31.2 36.6
F-S 214.6 87 19.2 27.1 310
F-R 208.5 85 18.0 26.1 30.1

2) Control : Soil culture
N-S © Sand-sack culture with Cooper solution
N-R * Rockwool culture with Cooper solution

F-S ! Sand-sack culture with compound fertilizer solution
F-R : Rockwool culture with compound fertilizer solution

Table 3. The effect of different hydroponics on the yield and certain quality of cucumber “Baek-

rok-dadagi”.
Treatment? Friut Wt. Vit. C Hardness Dry matter
(g plant) (mg/100g FW.) (kg cm® (%)
Control 1973.3 8.8 3.67 41
N-S 2070.6 7.6 3.70 46
N-R 21715 7.3 3.50 4.7
F-S 17428 72 3.18 43
F-R 1646.0 6.2 3.47 43
LSD(5%) 462 0.44 0.36 0.9

z) Control : Soil culture
N-S ! Sand-sack culture with Cooper solution
N-R : Rockwool culture with Cooper solution

F-S ! Sand-sack culture with compound fertilizer solution

F-R : Rockwool culture with compound fertilizer solution

Lolo X2} o] Cooperfg FIRAT AREILA
74 F2 A7 Ve TH(Fig. 2). A8 £F L
E W Cooper#k REE A HiEfuE, 1391 &
IEBREBERENAME sand-sack culture?t E33 <
Aoz Jeiton B3 HIES FIFTY SRz
AL 4£F SR 1EEERc £ $
kot AFEM o= 1MRIERT 4Fo)
2 = ERE g (Table 5).

F 3 B 92 Cooperdl & FIFE T BB A
73 A HIEE FEE BRI SRS

B} 3o olg & & ey BRRIS R
Cooperi® BREE7 HIBEEREY T Y453 k&
E %21 sand-sack culturedl] UoiME BIERHE
7} Cooper®® BMEEET £ Z%g Jehiqith
Vitamin C9] - glojMe ZF BEERZ ¥de
atol7b gl oyt MBS FIAT SMREdE
& ZEE v ¥ S8 JeEHR, citric
acid, R oAM= RERM F3E Aol T
A = AU (Table 6). »
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Table 4. The effect of different hydroponics on the mineral content (% in DW.) in cucumber.

Treatment® 14, June 25, July
Total N P K Ca Mg  Total N P K Ca Mg
Control 256 023 331 025 023 244 021 367 0.46 034
N-S 225 0.20 346 0.35 0.28 210 021 351 043 0.33
N-R 228 0.19 243 0.32 0.29 267 0.19 401 027 0.36
F-S 213 021 297 021 0.19 241 0.20 333 0.25 022
F-R 2.38 0.20 319 0.23 0.21 1.90 0.22 3.09 0.37 020

z) Control : Soil culture
N-S ¢ Sand-sack culture with Cooper solution
N-R : Rockwool culture with Cooper solution
F-S  Sand-sack culture with compound fertilizer solution
F-R  Rockwool culture with compound fertilizer solution

Table 5. The growth of tomato(88days after sowing) at different hydroponic system.

Hydroponic Plant Stem Leaf No. of
system? height diameter Length Width leaves
(em) (mm) (cm) (cm)

Control 138.8 7.7 127 . 75 248
N-S 139.3 8.7 129 7.2 235
N-R 156.1 9.3 141 84 253
F-S 152.1 9.0 133 7.8 245
F-R 132.0 7.0 121 6.0 25.0

z) Control : Soil culture
N-S ! Sand-sack culture with Cooper solution
N-R ! Rockwool culture with Cooper solution
F-S ! Sand-sack culture with compound fertilizer solution
F-R © Rockwool culture with compound fertilizer solution

Table 6. The effect of different hydroponics on the yield and certain quality of tomato “Raebyung-

Youngsu”.
Treatment® Friut Wt. Vit. C Citric acid Dry matter

(g/plant) (mg100g FW.) (g/100ml ) (%)

Control 13385 186 0.50 45
N-S§ 14140 139 0.52 5.5
N-R 1510.1 189 0.60 6.6
FS 1466.4 18.1 044 6.4
F-R 11824 174 0.51 56
LSD(5%) 532.6 1.59 0.03 1.34

z) Control : Soil culture
N-§© Sand-sack culture with Cooper solution
N-R © Rockwool culture with Cooper solution
F-S © Sand-sack culture with compound fertilizer solution
F-R : Rockwool culture with compound fertilizer solution
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Fig. 2. The effect of different hydroponics on the height of tomato “Raebyung-Youngsu”(Vertical
bars indicate LSD 5%).
#———%  Control : Soil culture
O—0 | Sand-sack culture with Cooper solution

&——=&  Rockwool culture with Cooper solution

O——-0O : Sand-sack culture with compound fertilizer solution

»——®  : Rockwool culture with compound fertilizer solution

T8 LEREE v e FEE BAT WEE = =

FIF S sand-sack cultureolAe No] &l Coo- L2old slo)A Byt o2 Cooperik HeHAERTH
perf S FIMS sack culturedl & Ko &fol ¥  HIERE BREZT £FoI Mo oA v
itk e 71 o)e] EISEHSES REHKY A  KBRE UEY AL EFEE F2 BRI e
Bl £2& YeEpA Aok (Table 7). HEEME FAZ & FYo] TFH I NH-No|
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Table 7. The effect of different hydroponics on the mineral content (% in DW.) in tomato.

25, July 25, August
Treatment® — NP K Ca Mg TotalN P K Ca Mg
Control 211 043 310 016 015 217 039 314 014 015
N-S 170 038 312 012 015 163 039 304 013 016
N-R 169 034 273 011 016 18 035 275 010 016
F-S 214 040 256 012 013 203 039 264 009 010
F-R 195 038 246 010 012 189 039 246 012 013

z) Control : Soil culture
N-S . Sand-sack culture with Cooper solution
N-R : Rockwool culture with Cooper solution

F-S : Sand-sack culture with compound fertilizer solution

F-R : Rockwool culture with compound fertilizer solution
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