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Abstract. The objective of this study was to know the growth response and light use efficiency of leaf lettuce (Lac-
tuca sativa L.) ‘Yorum Cheongchukmyeon’ (green leaf lettuce) and ‘Hongyom Jeokchukmyeon' (red leaf lettuce)
under different RGB (Red:Green:Blug) ratio in a closed-type plant factory system. The plants were hydroponically
cultured with a 12-h photoperiod at 20~25°C, 60~70% RH and 600~900 umol - mol™* CO,. The light treatments were
combined in three colors LEDs (red, blue, and white) and RGB ratios (1:4:5,5:0:5,5:2:3,7:0:3,7:1:2,
and 8: 1: 1), however, asthe light intensities of treatments were different. Growth characteristic response in both let-
tuces were significantly as affected by interaction between cultivar and light quality, when they were grown under
different light quality conditions. Plant heights of green and red leaf lettuce were the lowestin1:4:5and 8:1: 1,
respectively. The highest length and number of leaf were showed 8:1:1and 7:0: 3 for thegreenand 5: 2: 3 and
8:1:1 for the red, respectively. Shoot dry weights of green and red leaf lettuce were the heaviest in 7:0: 3 and
8:1:1, respectively. Leaf width and leaf shape index were significant about cultivar and light quality. Leaf widths
of green and red leaf lettuce werethe largestin8:1:1and 5: 2: 3, respectively. Leaf shape index of green and red
leaf lettuce were the largest in 1:4:5and 1:4: 5, respectively. Shoot fresh weight and light use efficiency were
significant about cultivar and light quality. Shoot fresh weights of green and red leaf lettuce were the heaviest in
7:0:3and8:1:1, respectively. Light use efficiencies of green and red leaf lettuce were the highest in 7: 0: 3 and
5:0:5, respectively. These results suggested that the ratio of RGB was 5~7 : 0~2 : 1~3 to cultivate leaf lettucein a

plant factory system.
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< 3tHLin 5, 2013). £3] LEDE EX3 RS =

=
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A AAFe AE S 7P 2 93%s T
(Lin &, 2013). a3 ddayt, 7] A% I9A, o
) &, A 2d f7] 5ol 9S4 (Briggs,
1993), AMFL Alx9} 717 (Shin 5, 2008) E
SHAdol] JES FohH(Yorio 5, 2001). o|AH, AEETF
oA AP HAF LED Z3ol| W 2A1=o] ST
WS 9hg-S PolR izl Be A} FeiEo] it
(Kim 5, 2004; Lin 5, 2013; Yorio %, 2001).

= AizE Ha A7) ol A8 A
Bo] ol§EE AEE dEA A Ty, o=
877 2 LEDE ©]83l] 55 AMiside <
TS0 ®o| AP ot e}, AEFHN A5
o] I LED HIgo digh F5d A5 vk FA
Sago] gk A7t wEs AAgolt).

mEhA, 2 Ae A1y AEFZelA LED %
AFENF} a3 9 GG vl gy mE Qe
A5 kS PAREEES dolRaix) FYE T

%

H

FU

2 die AFuigtad] HAeld AEAH(770 x
500 x 300cm, L xW x H)ellA 2011d 129 1993
20123 2¢ 8Y7HA] FHEIUT. £ Ao AREE FA
2AE2E AqF HFHUIF(Aram seed Co., Korea)o} &
& A=A (Aram seed Co., Korea)S ARE3ISITH 3
Wy HAEEAdEE 20119 129 19Y0] g ~F
A](2.5 x 2.5 x 2.5cm)ell IE3FAT}

1 FHYL 120x55x 3.2em(L x W x H) =71¢] LED
FA(FC Poibe, Korea)s AMEslom, Hl= njghH o
2HE 30cm floll Ax|etqity. 23y} walsg gl A
Ago s FANRS Ao, e AR B
o} WA LEDE 243, A0 gl Halgo] o9t
E3go|dlt). BT 1203 YAFTIR ST A
gl FHA LEDE ZH Fde AFHEHA) e =
HogRE 30cm oA E334=A|(PS-200, Apogee
Instruments Inc., USAYE ©]83le] RGBHIEZ YER)
t}. RGB9] H]&-& 1:4:5, 5:0:5 5:2:3, 7:0:3,
7:1:29 8:1:1tH(Table 1). F73AMIAI2ES 350
2 g9 v (NFT)A 225 (240 x 60 x 200cm, L x
WxHySs ZoPpdgkoz 27d9oa Uitk HIEHS
Ca(NO,), - 4H,0 944g, KNO; 808g, NH4H,PO, 153g,
MgSO, - 7TH,0 4929, FeEDTA 23y, CuSO,-5H,0 0.08g,
HsBO; 2.86g, MnSO, -5H,0 2.11g, ZnSO, - 7H,0 0.23g,
NaMoOQ, - 2H,0 0.025g°.2 ZAslitt. widAs &3
S 1oLgger, wiokdEke ooLE 3Tt ik 3
< 2ol Usks wWRE AT wdd Y] pHe

292

Table 1. RGB ratio and spectrum wavelength ratio of LED.

RGB Spectrum wavelength ratio (%)
ratic? Blue Green Red
(400~500 nm)  (500~600 nm)  (600~700 nm)

1:4:5 514 38.9 9.7
5:0:5 49.6 0 50.4
5:2:3 29.9 16.6 53.5
7:0:3 32.8 0 67.2
7:1:2 18.8 139 67.3
8:1:1 41 16.2 79.7

“RGB ratio isthe ratio of Red : Green : Blue.

55~65% A3, ECE 20dS-m'gE 27333
ot widele] pHel ECE 129 (HAo®m ZA3le A
ArEoE BASIH. widd FFF7Ie 1080
Faotgon, wjdde Ao Eg wrix] wdkshA|
oAUt

B=x % AIA(LI1-190, Li-cor, Lincoln, Nebraska,
USA)E o|&3le] Sl en, 2=t diges 247t
L9} HF=AAM(HMP45AC, Campbell Scientific, Logan
UT, USA)E o83t SAsIGtt olislekh s%e
olakslerh AIX(GMP222, Vaisala, Helsinki, Finland)=
o83l Z7g3tt. Aol = °17](SDM-CD16AC,
Campbell Scientific, Logan UT, USA)E o|&3l] &%,
Aol olikeleks FEE ON/OFF Alofslsith. A
A L5 ooJAHP-N239L, A=}, sty 3]E]7]
(HV-7800, (F)3HArI=Hl, d=)5 o|83dt] 20~25°C,
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(Kim 5, 2007) 600~900umol - mol™2 A3t ¢
A7 Boh2012d 12 199%E 29 3A7IA]) AEF
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17.2~26.8°C(HT 23.1°C), HHE=FHAa~=gh) H
3h= 62.2~73.1%FHT 67.2%)(Fig. 2A), oXHleks &
EFA Uz Wsk= 666~894umol - mol (T
731umol - mol™ WHE FA=EATHFg. 2B). 37| 5
7158 (SGA-120, F)AIetadle| =, 3=)S o] &3}
o] AT AXRE vlEPE o 21 E 15me] X
sien, AEEd A S Hagks o83t
2743kl Al BT e, &%, s o)t
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A5 AS5AdTFe 2ol M) v 20129 1€
64 AN Hl=ol FAsiom, 28 8Y(8A ¥ 33
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Fig. 1. Distribution of light intensity under different RGB ratio.
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Fig. 2. Changes of temperature and relative humidity (RH) (A)

and CO, concentration (B) during an experimental period (Jan.
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Table 2. Plant height, leaf length, leaf width, and leaf shape index as affected by light quality of green and red leaf lettuces grown in a

closed-type plant factory system.
Cultivar RGB ratio Plant height® (cm) Leaf length (cm) Leaf width (cm) Leaf shape indexY
1:4:5 12d 95b 7.0d l4a
5:0:5 2.1 abc 100b 75cd 13ab
5:2:3 1.6 bed 11.3ab 10.2 &b 11c
Green leaf |ettuce 7:0:3 26a 131a 109a 12 abc
7:1:2 l4cd 10.3b 8.9 bc 1.2bc
8:1:1 24 ab 134a 116a 1.2bc
1:4:5 26a 110b 10.1b lla
5:0:5 24a 11.0b 106 ab 1.0 abc
5:2:3 23a 138a 12.7a 1l1lab
Red leaf lettuce 7:0:3 24a 127 194 11ab
7:1:2 21a 119ab 122 &b 1.0bc
8:1:1 20a 110b 11.8ab 09c
Significance
Cultivar (A) * NS ok *Hk
RGB rétio (B) NS el il **
A*B NS * NS NS

“Distance from base stem to growing point.
YLeaf shape index isleaf length/leaf width.

*Means separation within columns by Duncan’s multiple range test (P < 0.05).

NS, *, **, **x
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Nonsignificant or significant a P = 0.05, 0.01, and 0.001, respectively.
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Fig. 3. Number of leaves as affected by light quality of green (A)
and red (B) leaf lettuces grown in a closed-type plant factory
system.
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S SIS A HAgET YAFEAF)o] A
E e o & AR o] Wage] 3k A
oA AE Aso] Tt Harh th(Kim
5, 2004; Lin 5, 2013). 12U}, B dFolxe H=d
50l A9 Kim F(004)3= o2 Z23E B3 v
of AEWdFo A= 2 AnE Ko, FE A
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Fig. 4. Shoot fresh and dry weights as affected by light quality of
green (A) and red (B) leaf lettuces grown in a closed-type plant
factory system.

(1:4:59% 5:0:5/ ALslar HFWIFY HEFS
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o] TEFE Bt 2 F®¢ ¥= 1107 120umol -
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Kim “5(2004y 23z} 230l 24%9] 52433500~
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Yorio 5(2001)& 340 LS fsiMe Ha 20~
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Me ASHETFAAM Aol F2 AT A% o
H] =23} A vle-S 47 0%t 33%(eF 20umol -
m2-shH3lowm, HERgael A9, 2k 16%(F 33umol -
m2.sY)} 4%F 4.4umol - m2-sHHTh =5 2 up
Hlgo] W2 AEe] AS wkedl ot At dadh
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B wE 5 F5E BAR- RS (light use efficiency,
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Fig. 5. Light use efficiency as affected by light quality of green
and red leaf lettuces grown in a closed-type plant factory sys-
tem.
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