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Effects of Selective Light Sources on Seedling Quality
of Tomato and Cucumber in Closed Nursery System
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Abstract.

To produce uniform seedlings of tomato and cucumber with inexpensive way, their seedling

quality by different light sources was investigated. The raising of seedling was performed by red LED (light
emitting diodes), blue LED, red-blue mixed LED or fluorescent light with a fixed PPF(photosynthetic pro-

ton flux) level, about 40~60umol - m=

¢™'. In the both tomato and cucumber, the rapid extension of hypo-

cotyledonary axis was observed in Blue LED than fluorescent light, but opposite result was found in Red
and mixed LED. During the nursery period of tomato and cucumber, the fresh weight was the highest in Red
LED as 74% increasement in tomato and 74% in cucumber. In the case of seedling quality after the tomato
nursery, there was no difference in the positions of 1st flower cluster and the number of bearing-flower per
flower cluster by each light source. In case of cucumber, until 20th node, the setting ratio of female flower
was higher in LED than fluorescent treatment, and also more healthy fruit setting was found in LED. There-
fore, we assume that the Red or mixed (Red 2 + Blue 1) LED is more favorable to produce high quality
tomato and cucumber seedlings in closed nursery facility.
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R, o] gk Aldo|xe] SHE 9 g 8%l
s A 9] wiiel A, EA 2 7keol] wEt
ALE Beof F4o] dEdt). 53] He| 871 B
7HeAENe] 73-9- a127]9] ARl SEE 317 whitol
WAL 370 R FesiAY, 1A SEAAS
ol 88 4 AT FERE ik A2 A S
a1, Aiboz B FF Askacgle] Hal tk(Kozai
5, 2005). Tt T JAFFLE o 8sl] dF F
A3t A RN FARE Aikste] ALEE
< Eolge AWt g olFoAa JtkKim -,
2001; Kim¥} Park, 2001).

AEFAS o] 83 FH{HE Yol do| 5jslA|
S EFHE AAAR vEsaL, yiRe] V= &
AslebH, A& 5o dagh JUAHZE o] 83h= F
3% FEREA o]FojFitkarl & 4= Qi oy Il
do] HldE 2}EA4FA 2Bl (Closed plant production
system, closed system)S 2002 d=RE DA o]
w] FFslE7] ARttt HAE Al A HA
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R 5 o, WalE B 97| dEks v &

o

o

7] Wil FUF WA 1EL HE AP
& 4= Jrh= o] Atk(Kozai, 2007).
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UV-BE o83t A=A d77F 75 olFa ok
(Kwon %, 2003a, 2003b; Kim &, 2008). Luhzo
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Fig. 1. Spectral irradiance of each light source in the closed nursery facility.
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Table 1. Growth response of tomato seedlings 30 days after sowing under different light sources in closed nursery system.

Light source  Plant height (cm) No. of leaves Leafarea (cm®)  Fresh weight (g/plant)  Dry weight (mg/plant)
Fl-Lamp 21.18 44 30.98 2.18 111.2
Red-LED 21.62 5.0 47.71 3.79 209.0

Blue-LED 22.90 4.0 27.22 1.90 77.2
R+B-LED 23.66 4.6 36.09 2.44 102.8
LSDy,s ns ns 8. 71+ 0.61%*** 27.5%%*

Table 2. Effect of light sources during the nursery on the growth 53 days after planting, the position of flower cluster and

yield in tomato.

No. of fruits

Licht source Plant height Fresh weight 1st cluster 2nd cluster Yield (g/plant)
& (cm) (g/plant) node order  node order 1st 2nd Ist 2nd
Fl-Lamp 119.3 490.3 11.2 15.2 5.6 3.6 380.4 131.0
Red-LED 93.6 404.8 9.8 14.4 4.4 4.8 565.8 301.4
Blue-LED 1153 505.3 10.0 14.6 4.7 4.0 288.2 73.0
R+B-LED 108.0 432.8 9.8 13.8 4.6 4.6 515.8 266.0
LSDg 05 ns ns ns 0.8%* ns ns ns 97. 7%

o}, 28y LED 3919 Zo] SFo= Fe P
tellA PPF gke] S7iell o3l F3tdel 7Y
2 EA o] A AHAR] FIS w|x=Ad] st
o A3 AE7} @ FHTH

FLs GEsie] 3097 SEI BErlE 5HE FYgh
freled 2o EEApIst] RS ZARE 2
7} Table 29} 2th, A2 & 53Ax)9] 2L g
FollM 7P 2L, vhael AA LED O™, 4
LEDAIA 714 gdch RISl JdoHe 234+ 5
A3t A Bom, Ha LED Aol 23] BAF
o] ZHasiar 7o) Aokxlth. Al1spd 2spge] =
7} H9l= ¥35l BIsle] LED 332 25 wolA|
= A%FE B0 frexk= ik AAe] 2=
Ae] Zpol7t glar #Hde] FAlE 24 LEDA]ollA
7Kg AR H, theo] &3 LEDYAL, A4 LEDe]
A 7PE 7SIt ole} o] SHIITE ol FeS
SIS wf BAE Wk ope), 4] $o) AR,
AL, AF Tl oA zlelE veRdS ERlst
Aot dukd o g EnlEe] ALl A3iA F
3lRo] SAEE Fold A7) Yoliths M
aHste & o, ¥ A3 A4 LED Age F3Y
T FA 7P aFolleS ¢ AT EvlE
o] ol WA= PR T} o] WS
A7} D& Ao Z oPdsislont Azt 2zl 9l

oAME o3 AolE HolA] eigkomn, Wb o]$9)
T BSofx= F AlolE BT 4 LED A2
Al Aol F 7)o Frt Hal o] whgo] F2
gl g4 LED Ag]olM= SH7IIHRE] 5ol A
ZBPAAL Aol Fol = o] EFalal IHd o] w5o]
=o|A FAe] FATE S8 AL A o= AYZEHU

W S5 Aloli= HA) LED Aellx] Aol B
kot A2 3 Azto] Ao whet o] Fal AYA)
0] A& ol Z7ol Iy} o]Fojx 1 Fkoe
2 JEAo] A3 W] Aem Akt

Brazaityte ‘5-(2009by= LED 318 %3slo] SH.
g ol gAlsle] EvlES] A&} RS vl s
AR, 7] 7% 9 e Ao o oAE 2
914 7} LEDeA S7Fsl ot o)foll= to7t gl
Aokl sieick. 2 AgellA Al1spPgellx= Zpol7} ¢l
Aot A2spie] FAFATE Zfol7F YeRt o=
2710 ApRE sFAX 2719 Fart ot AL A
A LED B #35 Alellx dF8ge] A=siA X
gl whet A2spPie] AHe oS Hojxoka A
At

kA Qo)== LED 399 FHol we} viSe] Aol
7} & 2o)E H=H|(Table 3), 2 LED *]2]ollA
E3] Zdojxltt. 47, |5, daA, AT doiM=
EnlEo] Ae|aael viszgh Aaeld=d 24 LED
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Table 3. Growth response of cucumber seedlings under different light sources in closed nursery system.

; Fresh weight (g/plant

Light source Hypocotyl Internode Stem diameter No.of Leaf azrea SPAD ght (¢/plant)
length (cm)  length (cm) (mm) leaves (cm”) Shoot Root
Fl-Lamp 10.2 0.82 1.99 22 53.5 33.6 2.62 0.384
Red-LED 10.1 1.16 2.88 2.8 96.0 30.8 4.63 0.604
Blue-LED 16.1 1.86 1.60 22 55.0 27.6 2.97 0.254
R+B-LED 9.0 0.92 2.06 22 60.4 323 291 0.772
LSDy 05 2.04%** ns 0.49%** ns 26.3* ns 0.90** 0.334*

oA 7 Aso] FeEtiar, theol & LED 3o
™, %44 LEDIIAM= #3353 HIssslSitk(Table 3).
Aol AT A4 LED Aol 7P FAS

Bglo] AAEe &3 LED A2jollA FAYAL o
Lo ZAel whA A LEDE= Be)e] ko] 71
2k, 71E A7AFe) ofshd, A 3 ofske] A}
9 GGelMe 2ES] 2] dA=IL UV-B ol
o] 5 IPgFHollM= Aol BAES Hargh v}
ItHKwon 5, 2003b; Glowack, 2004). & 2130
Ae A LED A2lg Ao] &719] Ale] 23]
ZE=], o= 450nm W3] 3] FL wg
AollMe] AEAYSHFES AubER] P} & Zolrt
Ues HoFa1 9tk Qo]9] i 4%go] A4 LED
F slolA FX¥ A} #ASIY Brazaityte 5
(20092) Fol| webr] Z =Jo)7} 3o} 53] 8
Az} =Ao] 3 LED X]ellA] #olxitiar st
g2 LEDE= 20]9] uliE4l7dol 2lo] Aedsial s
o Ao AEAY GA s 2] A
o] A=A tisixeE & = 71 I 28l B
o] Big]e] 23] A= AMEL Kim 5(2008)°]
22 LEDE 4= $ol A2sils o Heldsol &
ZlEths ®art Sls) il )itk Qo= EvpEe}
ol A4 LED A= the Bl vlste] 33y

TES =AM AT AFFS TP AL
2 YeRdEd] o= Wang 5(1998)0] 20]of A}
< A2lshd o gl visle] BFPAEe] SrIslar
AES0] BolWtia Baghk Axe} XSt
LED A2|oll= 2] Mo] xshar EESI §HY]
Aot sk v GEo) k. At Hals &5t
St LEDE H AR T AF== Aslox Sl
HEL FFES FA8 BAES ARk
(Kaneko-Ohashi 5, 2004).

2 712 B SllA 3087 SHS 2oluE 24
Wol] A2late] o]%e] § A4S vlwgt Z31= Table
49} 2ok A4 30d $9] 2} Ao FAE A
g7l zfel7} giglont )] FAlE 33 Aol
A B3ttt 9ole] bty &M LED A2ol|A] 7}
=& 52%5 B, o] 34 LED A=
A 44%90H, 35 HelE 23%l B3Ik 20
vit}7hA|e] Fafas 9l ake Felof] mE Zolrt gl
RoL} kAo 2 PPy} EFgelA JwEIHar A
A LEDOIA AZ3193

Qold Joire FH7ITL Bt A7 EF
LED A2jollA] thh EESH #let dxE] o=
Byou $7]o] A gl o] whge e3]e] vhih
A= A9E 7S o]d Aik= EvhEdixs} o)

Table 4. Effect of light sources on growth, number of female flowers and fruit setting of cucumber 50 days after planting.

Light source Plant height No. of Fresh weight (g¢/plant) No. of female No. of Yield
(cm) nodes Leaf  Stem Root flowers setting fruits ~ (g/plant)
Fl-Lamp 245.6 26.3 172.0 88.4 20.9 4.6 3.6 778.1
Red-LED 249.6 27.0 165.9 87.8 24.7 10.3 35 583.8
Blue-LED 2443 26.0 160.8 85.3 20.1 7.3 3.6 718.0
R+B-LED 212.0 223 148.4 90.2 29.4 8.8 4.0 776.3
LSDo s ns 2.0%* ns ns 6.8% 1.6%** ns ns
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Fig. 2. Growth characteristics of tomato and cucumber seedlings under different light sources in closed nursery system.
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