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Effect of Seedling Quality and Growth after Transplanting of Korean Melon
Nursed under LED light Sources and Intensity
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Abstract.

This study was conducted to analyze the seedling quality of korean melon and the growth after trans-

planting of korean melon nursed under the LED sources. LED sources were RB7 (Red:Blue=14:2), RB3
(Red:Blue=12:4) and Blue(B=16). Photosynthetic photon flux density(PPFD) was 50, 100 and 200pmol-m™-s'. The
lighting treatment was started after graft-taken and was applied for 20 days at 4 hours(05:30 and 07:30, 17:30 and
19:30) per day. Plant height and stem diameter of scion were longer and thicker under a high ratio of blue light con-
dition. Dry matter ratio and compactness were highest in RB3 compared to the other LED sources treatments. CO,
exchange rate increased 5.44pumolCO,'m™'s™ under RB7 200pmol'm™s™ and dropped to negative values under con-
trol. PPFD 200pmol'm™:s™! of RB3 resulted in the longest plant height by 132.3cm and flowering ratio also was the

highest by 75%.

Additional key words : supplemental lighting, photosynthetic photon flux density (PPFD)
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S IAE = JtH(Kozai et al., 2000).
B ok &<l 01]*1 2150 g FoAsh=
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2. QS &AL T
Aol ALgE LED 39 (KLB-20, KAST engineering

Co. Ltd., Koreay> ZA3(665nm)2 A3(445nm)e]™,
W #x  AA5 RB7(R:B=14.2), RB3(R:B=12:4),
B(B=16) HI&Z ZA3slY 1m HHFENe] PCB (Printed
Circuit Board)7]¥tol] 7251 tHFig. 1). e 3] o
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Fig. 1. Relative spectral distribution of RB7(R:B=14:2) LED (A), RB3(R:B=12:4) LED (B), and B(B=16) LED (C) used in this study.
The peak wavelengths of blue and red lights were 445mm and 665nm, respectively.
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M3 AL 71E0 2 308700 AR

4.

BEA TS SH 209 F diFY Hs ALt
e 9IS FAAXS & WE 0.1g& AFHSI acetone
80% &4 50mLE vEHste] oFA|(No.2, Whatman,
UKE B33t 895 A48t =82 UV/VIS
Spectrophotometer (UV-2001, Hitachi, Japan)S ©]-8-5}]
642.5, 660nmelX $35E 5798 3 chlorophyll a9} b
o] FhFS offiel 22 WHoE ALRINOH, mgg!
dry wt.E ¥AISFUTHRDA, 2012).

Chlorophyll a = 9.93 Ag — 0.777 Besns
Chlorophyll b=176 A660 - 2.81 B642_5
Total chlorophyll = 7.12 Ags — 16.8 Bgaas
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6. SHEY

EARAS  SAS BAIZE T3 (Statistical  Analysis
System Ver. 9. 1, SAS Inc., USA)S ©]&3}] Duncan
US4 (DMRT, P<0.05)02 5248 743t

=}

7:|jl_|. al k=

247} 2

A Aole HAFB) GEo=Z A v FAE
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o] gIAtH(Table 1). Heo et al.(2002) ArollA] “g25g
olgfell A A&t HWEglEs 8o 77 AEAA
Azad et al.(2011)%] 115 2 Hirai et al.(2006)%] 7}2|$}
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S8 Y ZRRe AgelRen, B AzTOE
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PFS RB3 ¥ B AFolNe BE7t =575 2o
A= gl oy, RB7 200pmolm™s o= 8.63cm
o} 8.75em=z FoRth §¥e BAH Fxol FEgle]
B Al el iglth B 100pumolm™s™ *]
gl A T2 ATl Bls] gudo] 7Y e A
Ao ST 9k Aoz AZtEY. FIFY P =4
ole dAFe] HAE AAge] Fesitarl sii<t)
(Britz and Sager, 1990; Hoenecke et al., 1992), %23
< AEAY FAl Tl HAFL AEA 9]
FEiH QD DA Aol dasiial siivk(Okamoto et
al, 1996). Fele] - Fdn F= BF EPHo=

Table 1. Growth characteristics of korean melon seedlings measured on 20 days under the LEDs.

Light PPFD Scion length Rootstock length Root length Sc.ion stem ROOt.S tock stem
source (umol-m?2-sh) (cm) (cm) (cm) diameter diameter
(mm) (mm)
50 19.6 ¢* 39a 225a 4.85 ab 6.43 abced
RB7 100 20.7 cde 42 a 21.6a 4.90 ab 6.40 bed
200 199e¢ 40a 21.8a 4.83 ab 6.50 abcd
50 20.5 de 40a 224 a 4.81 ab 6.25d
RB3 100 21.6 cd 40a 200 a 4.79 abc 6.47 abced
200 23.5 ab 3.7a 23.0a 497 a 6.77 a
50 22.2 be 42a 21.7a 454 ¢ 6.63 abc
B 100 242 a 38a 212 a 4.78 abc 6.72 ab
200 244 a 39a 22.7a 493 a 6.55 abced
Control 0 21.1 cde 36a 213 a 4.64 be 6.35cd

“Means separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 2. Leaf characteristics of korean melon seedlings measured on 20 days under the LEDs.

Light PPFD No. of leaves Leaf length Leaf width Leaf shape Leaf area
source  (umol'm>s") (ea) (cm) (cm) index” (cm?)
50 93 b 835e 8.66 d 0.96 a 1948 b
RB7 100 9.7 ab 9.00 abcd 9.25 abc 097 a 2054 b
200 9.8 ab 8.63 cde 8.75¢cd 0.99 a 187.6 b
50 9.0b 8.52 de 8.88 cd 097 a 179.8 b
RB3 100 92b 9.15 abc 9.35 ab 098 a 2042 b
200 10.8 a 945a 9.61 a 098 a 2132b
50 9.0b 8.79 bede 8.93 bed 0.99 a 197.7b
B 100 10.8 a 9.23 ab 9.44 ab 098 a 250.1 a
200 88b 9.23 ab 948 a 097 a 21540
Control 0 9.7 ab 8.77 bede 9.11 abed 0.96 a 195.0b
“Leaf length divided by leaf width.
YMeans separation within columns by Duncan's multiple range test at P = 0.05.
Table 3. Dry matter and compactness of korean melon seedlings measured on 20 days under the LEDs.
Light PPED Fresh weight (g/plant) Dry weight (g/plant) Dry matter (%) TR Compact-
source  (umolm™s™)  Tgp Root Top Root Top Root ratio (mnge.z?i_l)
50 13.9 de* 41a 0.98d 0.244 abc 6.99 de 593b 40e 51.5be
RB7 100 14.4 cde 42a 1.05 cd 0.246 abc 7.26 bed 5.88 be 43d 51.7 abe
200 14.6 cde 45a 1.10 bed 0.275 a 7.48 abc 6.09b 40e 573 a
50 134e 3.6b 1.01d 0232 ¢ 7.52b 641 a 44d 504 ¢
RB3 100 15.8 be 44 a 1.13 bed 0.269 ab 7.10 cde 6.03b 4.2 de 54.4 abc
200 16.6 ab 43a 130 a 0.263 abc 773 a 6.12b 49c¢ 56.8 ab
50 14.3 cde 3.6b 0.99d 0.189d 6.84 ¢ 525e 53b 442 d
B 100 17.6 a 42a 1.24 ab 0.239 be 7.04 de 5.67 cd 52b 52.8 abc
200 15.5 bed 41a 1.21 abc 0.245 abc 7.79 a 6.03b 49c 51.1 be
Control 0 14.7 cde 34b 1.12 bed 0.193d 7.56 ab 5.53d 58a 52.5 abc
“Compactness is the values of the dry weight divided by the plug height.
YMeans separation within columns by Duncan's multiple range test at P = 0.05.
AMRI0-AESE, M257 M4 20164 297
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Hogewoning et al., 2010; Johkan et al., 2010). 121}
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Fig. 2. Chlorophyll content of korean melon seedlings plant measured on 20 days under the LEDs and non-treatment.
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Fig. 3. CO, exchange rate of korean melon seedlings measured on 20 days under the LEDs.
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Table 4. Growth characteristics of korean melon plants on 20 days after transplanting.
Light PPFD Plant height No. of nodes Leaf length Leaf width
source  (umol'm?s") (cm) (ea) (cm) (cm)
50 113.6 bc? 21.5 abc 13.4 be 13.4 be
RB7 100 97.9d 19.2d 127 ¢ 128 ¢
200 111.2 bed 20.7 bed 13.3 be 13.2 be
50 108.9 cd 20.9 bed 129¢ 13.0¢
RB3 100 119.1 abc 22.0 ab 14.2 ab 14.4 ab
200 1323 a 227 a 15.0a 153 a
50 112.0 bed 21.5 abc 12.6 ¢ 129¢
B 100 125.7 ab 223 ab 15.0a 15.0a
200 112.9 be 21.1 abc 13.5 be 13.7 be
Control 0 104.0 cd 19.9 cd 13.0 be 13.1c¢
“Means separation within columns by Duncan's multiple range test at P = 0.05.
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Fig. 4. Flowering ratio of korean melon plants on 30 days after transplanting.
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7F BeS 98 HEg R 9EA JAEolmg
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HPEE A B35S ey vldshed ga &
20¥7 ZAFeE A3 (Table 4), RB3 200pmol-m™s' *{2]
Fo] ZAo] 1323ecmE 7Y 2%aL, vitgT 2. 770E
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58, ZATAHAE 59 2oz Q3 g4 27l T8
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al.(2012)2] A A LED T 352 o83l S5
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