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Growth of plug seedlings raised under fluorescent lamps

as artificial light source for close illumination
HEH
HEUED soE U7 (A3
Kim, Yong-Hyeon
Dept. of Agricultural Machinery Engineering, College of Agriculture,
Chonbuk National University, Chonju, 561-756, Korea
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Table 1. Specifications for fluorescent lamps tested in this study.

Lamp ”{ Dimension ¥ {Luminous "| Light " |Luminous *
Model wattage | Length | Diameter flux source efficacy
4 (W) | (mm) | (mm) (Im) colour | (Im W)
FL20SD/18 18 580 28 1,070 Daylight 59
FL20SEX-D/18 18 580 28 1,380 Daylight 77
FL20SPG/18 18 580 28 420 - 23
DULUXL55W/ 55 533 17.5 4,800 Cool-white 87
21-840

1) Specification is originated from the manufacturer's catalogue.
2) Luminous efficacy is defined as the ratio of luminous flux to lamp wattage.

. 54 0y

APgoz HAPA FBTo FAREEA B E 3 FA4 Y T (photosynthetic
photon flux density)<} Z%(illuminance)E =3P o oS st FFAAA
(LI-COR, LI-190SA), 25 AlA(LI-COR, LI-210SA)7} A&t 28 xwo HQ
& ARE A 60cm x 57cm Z719 AtZtge] ¥BF5E 74 4BH 544
s, FRo2REH £3 WPFo g 5~50cm Bl AHAAM Sem AW
BAEE SAAT. o] o AZ#HY vAEE Eol7] HEto & HY EF
YL Hyon, ARZ R TS ATy AA b 4Pe
Stk FREe] 24 WM AR FPBe =v= Folo] AW Azhmz

T3y, £HH S 95ES AF T FJoA FAEE SAHFA
8 zt 3o B3 54 ZAolE 300~1,1000me] I Hejolq 2P 2
Ao] 7458 EFEAALI-COR, LI-1800)E Al&3tch o] of FPQozRe B
FRAA S AARAA ] ADE 40emz 2ASAT
t. EaEe SH
B APgyEs 2o HE3 FA FHansE2gN FHA=E, F5FER)Y 3y
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Table 2. Germination and raising conditions of watermelon and bottle gourd plug
seedlings

Treatment Environment conditions Light sources
Air temp. : photoperiod 257, dark period 15C

A 2 4 Fluorescent lamps
PPF : 350pumol m™ s
Air temp. : photoperiod 25T, dark period 15

B PPF : 540pmol m™ s ’
Air temp. : photoperiod 28.C, dark period 18T

¢ PPF : 350pumol m™ s ’

D Air temp. : photoperiod 28 C, dark period 18T ,

PPF : 540pmol m™ s’

Air temp. : photoperiod 27~33TC,
E i femp. - pagtoperio ¢ Natural light
dark period 24~267C

Ao HeY mE 2= e 4 02 2RIUN REE e
3 =

dol 2¥ 154 200 29 Qo 29 1

oS AA FEHAT. AL HaFo] Fm HAFo| At ¥Fo] ArhH

o2 2 PGSY S4IHT ¥ & Ut vk PGSO Y5 WA ZEE @

K
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Fig. 2. Spectral characteristics for single and twin 3-band
fluorescent lamps.
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Table 4. Germination and growth characteristics of watermelon plug seedlings.
Stem length | Stem dia. | Plant height | Cotyledon Cotyledon
Treatment .
, (mm) (mm) (mm) length (mm) | width (mm)
A 23.0b" 2.27ab 37.2¢c 29.2a 21.4a
B 23.4b 2.31ab 36.0c 24.8ab 16.4c
C 28.5b 2.13ab 48.2b 28.4a 20.4ab
D 27.4b 2.45a 37.6¢c 25.0ab 18.2ab
E 81.5a 2.01b 90.3a 22.9b 15.4c
Leaf areé Fresh weight Dried weight Days
Treatment 2 a 1 -1 .
_(mm - plant™) (g - plant™) (g - plant™) after seeding
A 750.1ab 0.435b 0.039a 13
B 744.7b 0.449ab 0.041a
C 793.5ab 0.471a 0.043a
D 798.3a 0.453ab - 0.043a
E 621.0c 0.398¢c 0.031b 14
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Table 5. Germination and growth characteristics of bottle gourd plug seedlings.

Treatment Stem length | Stem dia. | Plant height | Cotyledon (?otyledon
(mm) (mm) (mm) length (mm) | width (mm)

A 25.0¢ 2.78b 44.4d 4]1.2ab 25.2ab

B 24.0c 3.14b 45.8d 35.4b 20.8b

C 37.2b 4.39a 73.6b 44 .6a 27.4a

D 34.9b 3.94a 65.2¢ 39.4ab 23.6ab

E 77.5a 3.02b 89.4a 38.5ab 21.3b
Treatment Lezaf area_l Fresh wei_glht Dried wei%ht Days '

(mm” - plant™) (g - plant™) (g - plant’) after seeding |

A 2175.6a 1.235¢ 0.101b 13

B 1814.7b 1.329b 0.106b

C 2208.3a 1.271bc 0.102b

D 2128.9a 1.427a 0.121a

E 2058.7ab 1.289bc 0.103b 14 -
7] wjEoll Fho] FAETE dAEA gon, ofeE 7]&o] 24~25CHE]
12e FASIA7] WEdd Hado] Matd Aoz wodn. Zx Futd e
Z3d HES L7 AAR 2NN SEE ¥ 9 B =L gAY
A AHE Bt 2 79S¢ & Aok 2 EE AFF3AA H7lek ¢l
Ao ZI2xE 28§ DIFAlelE Hastd B I &S thdstA A
ot m27ld Bt EEF B A4l 7t Aoz gddy

AETge] 2HzHE ATPPdozAe AL DA dH Fo ¥
T B B4, PPF, 2EE EHAT. % 2% B4 € #ZE A4 A
439 d35 7ted o333 ASa A SEE FEL Sy Fuo A =
e BAsAT. 2270 AFFEolA PPFe} 712< Z+zZt S40umol m” s, 2
8CZ X8t Bt A7l 71exE 10CE Gt Suty Fute] 3o
AAstAM BAHo] 48 §REI} o] FojF g syt
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