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Abstract. This study was conducted to determine the optimum nutrient solution, pH, irrigation interval, light inten-
sity and planting density to growth of common ice plant (Mesembryanthemum crystallinum L.) in a closed-type plant
production system. Three-band radiation type fluorescent lamps with a 12-h photoperiod were used. Nutrient film
technique systems with three layers were used for the plant growth system. Environmental conditions, such as air
temperature, relative humidity and CO, concentration were controlled by an ON/OFF operation. Treatments were
comparison of the nutrient solution of Horticultural Experiment Station in Japan (NHES) and the nutrient solution of
Jeju National University (NJNU), pH 6.0 and 7.0, irrigation interval 5 min and 10 min, light intensity 90 and
180 pmol - m? s}, and within-row spacing 10 cm, 15 cm, 20 cm and 25 cm with between-row spacing 15 cm. Opti-
mum macronutrients were composed N 7.65, P 0.65, K 4.0, Ca 1.6 and Mg 1.0 mM - L', There were no significant
interactions between pH 6.0 and 7.0 about shoot fresh weight and shoot dry weight of common ice plant. Irrigation
interval 5 min and 10 min was also the same result. Shoot fresh weight and shoot dry weight were highest at
180 pmol-m™-s’!. Shoot fresh weight and shoot dry weight were decreased according to increasing the planting den-
sity. From the above results, we concluded that optimum nutrient solution, optimum levels of pH, irrigation interval,
light intensity and planting density were 6.0-7.0 and 10 min, 180 pmol + m? - s and 15x15 cm, respectively for
growth of common ice plant in a closed-type plant production system.

Additional key words : cultural management, plant factory, planting density, shoot dry weight, shoot fresh weight

M B
1982) o] Stk 771 A4

WHolU eSS e AEA, wiA B e
gt Frgol Qekd &
Guérin, 2005; Yamasaki, 1981).

[e]
S ZA%k= WH(Choi 5, 2005; Dufour®} Guérin,

pISSN 2288-0992
elSSN 2288-100X

2005 FFEETES o83t W (Yamasaki, 1981,
|

AR g wE w24
ITHDufour}

AL e 2] A5} gl JFS = Fa3H
QQlo|tk(Kahn &, 1997; Leskovar 5, 2000; Maynard

*Corresponding author: yycho@jejunu.ac.kr
Received February 25, 2016; Revised March 28, 2016;
Accepted April 15,2016

A0 - A2SE, 252 H25 20164

o} Scott, 1998; Reiners®} Riggs, 1999; Schultheis 5,
1999). SHUAHG s AL} wES S
Agk, AEAY e S ashe A4S Btk
(Kulter 5, 2001; Locascio®} Stall, 1994; Motsenbocker,

89



ofr

A2 A A2E AE 99
AZ317) 913 29 F sho]
HIH O &

o H

1996). T3 AAUEE
A50) B3 PP
o, AgAAEEE A5S S8 8 5 e

2Hojt}, 5
T, A AR STk, ARARE T7-
15pmol'm?s?, FAIF= 200-300umol-m™>s, FAF=
500pumol'm™s™ o] At FFo=Z d#A UTH(YoonTt
Choi, 2011). FE= AV DR Aol Qo] A=
Aol Aget Y5 AN a7t rt. AFFeled
AEedol PRt TIsAd FeE dEi
common ice plantl] gt AFE0] Bo] A== ot
(Cha 5, 2014). Z1&t}common ice plantd] th3k A&%
 A|zEo|xe] A Te S FRELS Bo| ¢
A UA] R

webA, 2 <
E37glA Sl gk 4

F9 17, B 2 A

\ 1 YL, ——

FARE-S 27} 253 common ice plants AF8-81
ok A1 2011 68FE] 2012 7E7HA] SaBslsATh
FAeF 22EX](2.5x2.5x2.5cm)l] TESI o™, EQo] oujf
U Al7el wl=dl Alslnt. FAANIAIAERE 350
2 FAE B (NFT)R 2B (240%60x200cm, LxWxH)
o, wiE 85 110L9eH, e 9L =
3k ikl FEE 102 7HHOZ ON/OFF Aojs}
aqom, wjokle] pHOF ECE 1-2Y 1Mo =4dlo
LRk =

) Rl -
“6111—, %—J—,

gt 9 olaletr Fee 3 AN
(LI-190, Li-cor, Lincoln, Nebraska, USA), 2=} At
&% AIX(HMP45AC, Campbell Scientific, Logan UT,
USA)?} ©]2kslebA AlA(GMP222, Vaisala, Helsinki,
Finland)E °|83l 7217} 7439t A4l &%,
AsEet o iiElet: FEE A|o)7](SDM-CD16AC,

2=
j =

Campbell Scientific, Logan UT, USA)S ©]&3}] ON/
OFF Aloelit). 5= WW7](HP-N239L, Samsung
Electronics Co., Ltd., Koreay} F7](HV-7800, Hanvit
System Co., Ltd., Korea)s ©]-85}d 20~25°CZ #2353
o, AulsEe 7K57I(NH-5, Hwajeun Eng., Korea)2}
A571(SG-M220S-4, Shinan Green-Tech Co., Ltd., Korea)
£ ol&3st] 60~70%= TSIl oERtAe TR
A3FE71E ©]83F(Kim 5, 2007) 600~900umol - mol!
=2 Bt 37 s <=8kl (SGA-120, Shinan
Green-Tech Co., Ltd., KoreayS ©]83}t}t. A A=
HEHO 2 RE 1.5mol 33l AX|sl] ASS Higks
ol-g3td ARG B Alofsiitt. BE EAEE
O|E}5=7*| (CR-1000, Campbell Scientific, Logan UT,
USAYE o83t 1Az} vl =38ttt

HjoFel e AEAE Al ol vl wet st
o (Table 1), 7R3 HiFHY(Nutrient solution of Jeju
National ~ University, NINUyZ} JEUAAEH okl
(Nutrient solution of Horticultural Experiment Station in
Japan, NHES)S A5 Hl3dtt. viedle] pH= 6.0(20.4)
B 7003014 A5 Blasilon, Wil % S
(ON/OFF)¥} 10%-(ON/OFF)PIth 353l A% vlus)
Got. F== it 90umol'm™>s(55-119umol-m™>s 'y} 3
T 180pmol * m? + s(64-241pmol + m? + s') B3O
(Fig. 1), €F2AolA 12A1ZF H719} 1243 7= A
At AXARE G 1S 15emE 1S
AW 2H4E 10, 15, 20 25cm=z 3R] 2] F 28]
A5 vlasksdt.

ECE 1.0dS'm'o& A7gslglon, mjdee] pHe EC
= 12¢ Ao 2 SHsl FREH 5 Y= B
ettt AL WAITS ST v, 70°ClA 724
1 AxS $ AEFS SIS AT vixe 9
AoJuxsHo gz 39kEE1 0, SAS(Statistical Analysis
System, Ver 9.3, Cary, NC, USA) X Z 138 o]&3}]
Duncan TFz A3

=

O 3L
- O

21

[

a

AEAAAFFHN(NHES) T 70 sk (NINU)H

Table 1. The composition of NHES and NJNU nutrient solution for common ice plant in hydroponic system.

Nutrient solution (mM - L")

Nutrient solution”

NOs-N NH;-N P K Ca Mg
NHES 16.0 1.33 1.33 8.0 4.0 2.0
NINU 7.0 0.65 0.65 4.0 1.6 1.0

“NHES : The nutrient solution of Horticultural Experiment Station in Japan.

NJINU : The nutrient solution of Jeju National University.
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Fig. 1. Distribution of light intensity under 3-band radiation type fluorescent lamps.
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Fig. 2. Shoot fresh and dry weights per plant of common ice plant
35 days after transplanting under different nutrient solution.
Different letters indicate statistical different at the p <0.05 by
Duncan’s multiple range test (n=5).
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Fig. 3. Shoot fresh and dry weights per plant of common ice plant
24 days after transplanting under different pH of nutrient solu-
tion. Vertical bars represent the standard error (n=15).
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Fig. 4. Shoot fresh and dry weights per plant of common ice plant
under 32 days after transplanting different irrigation interval of
nutrient solution. Vertical bars represent the standard error
(n=10).
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Fig. 5. Shoot fresh and dry weights per plant of common ice plant
under 30 days after transplanting different light intensity.
Different letters indicate statistical different at the p <0.05 by
Duncan’s multiple range test (n=10).
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Fig. 6. Shoot fresh and dry weights per plant (A) and shoot fresh
and dry weights per area (B) of common ice plant 28 days after
transplanting under different planting distance. Between-row
distance is 15 cm. Different letters indicate statistical different at
the p < 0.05 by Duncan’s multiple range test (n=9).

Fig. 7. Growth condition of common ice plant under different planting distances (A: 15x10cm, B: 15x15cm, C: 15x20cm and D:

15x25cm). Photographs were taken at 26 days after transplanting.
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