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ABSTRACT

Photosynthetically effective radiation (PPFD) sensors were installed at 12 points
inside and outside the strawberry research greenhouse to investigate cumulative solar
radiation. The use of side and ceiling insulating curtains created a shadow on the
bed, and the sunlight hours were short, about 6 hours, creating an insufficient light
environment with a DLI of less than 10. The light compensation point was highest in
the order of Seolhyang > Geumsil > Vitaberry > Alta King, and the maximum
photosynthesis rate was highest in the order of Seolhyang > Geumsil > Alta King >
Vitaberry. Treatment A is blue + red + near-infrared rays, Treatment B is diffuse
lighting with blue + red wavelengths, and Treatment C and D are all visible rays +
near-infrared wavelengths, and have diffuse and focused characteristics, respectively.
The intensity measured at a distance of 0.5m from the light source was higher in the
order D)>COB)A, and the PAR intensity was also higher in the order D>COBDA.
Treatment group D had a higher concentration of light than treatments A, B, and C
due to the application of a light-collecting lens. However, as the horizontal distance
from the light source increased, the intensity of the arriving light decreased
dramatically. From mid-November, supplementary light was provided for a total of 11
hours, 4 hours in the morning and 7 hours in the afternoon. Plant height and leaf
length grew significantly larger in the supplemental light treatment group than in the
control group, and in particular, plant height was the highest in treatment A, which
had a high ratio of infrared rays. After supplemental light treatment, the 2nd flower
cluster in the treatment D flowered 3 weeks earlier than the control group, and
treatment A, B, and C flowered 2 weeks earlier than the control group. In all
treatments, the yield was higher than the control, indicating that the supplemental
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light treatment was effective. Treatments A, C, and D, which included infrared rays,
had higher yields than treatment B without infrared rays. When growing strawberries
with supplemental light, it is believed that selecting lighting that includes infrared
wavelengths will be advantageous for increasing vyield. There was no statistically
significant difference in the quality characteristics of fruit over the entire growing
period in all items, including the treatment and control groups. In the supplementary
light treatment group, tip burn occurred on flower stalks and small leaves that were
not fully developed. To reduce tip burn and increase the marketable fruit rate, it is
necessary to set appropriate nutrient supply standards for the level of supplemental
light.
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AQY
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H 2. YHHER! LED RY 7&
= A B C D
N 120-240 VAC 120-240 VAC 220 VAC 220 VAC
enes (50-60 Hz) (50-60 Hz) (60 Hz) (60 Hz)
HAHHH 9.3W 10W 17W 13W
A3 E26 / E27 E26 / E27 E26 E26
= H 164xW 127 H 164xW 127  H 120xW 95 H 93xW 95
= 4 35,000A(2¢ 35,000A| 2t 25,0004 2t 25,000A|2¢
g AHZE 110° 110° 110°~ 130° 30°~ 40°
H 1 ZAMO =& MX SHAHY 4=y
BY L= HMRE LED RY 7| AH[FO| HO| 2ItHQl 7| 5 1ty 10| 7oA
2AH Mzg £+ on, F0o| Hwd Zttheto Hxp &&0| 50{7H= FAMCH AN (HEE}
Q) Y SO0IM AHEZHY st EMZ 1250 4232 HY5t0 EHS ZAGIACHE 2)

e
SRR
i
e N —
= £ 6
s B
5 E
5 2 4 | C
o i Ll .

i -/\- )

P J ._.
0 - - {‘
300 A0 50 /OO 700 2800
Wavelength{nm)

13 4. 29 EIYE TIYSY

AZEE 440nm, 660nm, 730nm Al 7He| L3S 21 YO0, HM(R, 640~680nm)t 2
e|M(FR, 710~750)2| HIZ(R/FR)O| 0.72 22| HIFO0| O 2 &S 241 ACh. BRY2
440nm, 660nm & 7Ho| T3S Z1 U0, ZHe[H0| gl= B 41 Uty 2B
450nm, 640nm & Zi°| T3S Zn QAoLf, JHFM duol| 2H G 2Ests S92
1 QUCH DRYE 450nm, 700nm & 74O T3S Zt1 oLt CRY1 Z0| ZHA|ZM Mt
of 2% &7 £Xst= §4& 41 Atk 0.5m =0|0M ST =Yl M7= DXOBYA &

o2 =UeH, HA| oY SO|AM PAR 72| M7= DXOBXA =22 =UCHAY 4, & 3,
' 4).
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H 3. AZ2RYQ Oy ZolE IS X
Wavelength Photon flux_zd(ansity*
(hm) (umol-m™-s™)
A B C D
300~399 .0( 0.0%)"" .0(0.1%) 1(0.1%) 4(0.2%)
400~499 ( 5.8%) 6( 8.8%) 2(6.6%) 29 8(15.1%)
500~599 5(11.0%) 2(15.1%) 13 1(27.0%) 38.1(19.3%)
600~699 1 1 2(35 0%) 30 6(74.7%) 25 6(52.9%) 74.7(37.8%)
700~799 15.4(48.2%) 5( 1.3%) 5(13.5%) 54.6(27.6%)
300~800 32.0(100%) 40 9(100%) 48 4(100%) 197.5(100%)
400~700 16.6(51.8%) 40.3(98.7%) 41.8(86.4%) 142.5(72.2%)

*PFD at 0.5m mounting height, **PFD proportion of light source

H 4 QY EIYYE HMu Mol mtAo| Hig
Wavelength Photon ﬂux_zde_1nsity*
(hm) (umol-m™-s™)
A B C D
R(640~680) 8.3 25.6 11.7 32.2
FR(710~750) 12.8 0.3 3.6 31.2
R/FR ratio 0.7 101.9 3.2 1.0
*PFD at 0.5m mounting height
B 5 =22 H 24T Helo| IE PFD 2t9| #st
Vertical Horizontal distance (m)
Treatment distance (m)
0.0 0.5 1.0 1.5 2.0
2.0 1.7" 1.5 0.9 0.5 0.3
A 1.5 2.8 2.2 1.0 0.4 0.2
1.0 6.5 4.1 1.4 0.5 0.1
0.5 25 6.2 0.6 0.1 0.0
2.0 2.1 1.8 1.3 0.7 0.4
B 1.5 35 2.8 1.7 0.8 04
1.0 7.7 4.7 2.0 0.6 0.2
0.5 31.7 7.5 1.4 0.2 0.1
2.0 2.5 2.2 1.4 1.0 0.6
c 1.5 4.4 3.3 1.8 1.0 0.5
1.0 9.7 5.6 1.9 0.8 04
0.5 38.5 8.1 1.2 0.4 0.2
2.0 25.6 57 0.6 0.2 0.2
D 1.5 46.4 59 0.8 0.3 0.1
1.0 101.2 3.2 0.5 0.2 0.1
0.5 195.3 1.8 0.2 0.1 0.1

*Photon flux density (umol-m?-s7)
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A, B, C 22 0.5m HelolM 238 28 JIZO2 2t 28, 384, 4vf olol we
go| M7I7t 242 253%, 11.2%, 6.6% 4202 ZAsIOL, D XYL YIS potL A=
Jb HBE|0f WOl M7t 51.8%, 23.8%, 13.1% 4+ES2 A4s0] A B, C ZYECH AT
22 Yo YEEI} sUOL, BUORKE 2B H2rt 2IE4E =Y Uol A
7} 3EHOR SOISYCHE 5, 1Y 5, 1 6).

an flux density (umol

Photg

o r [
B Hornizontal distance from light source (m)
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Ty 24 97| DHHE A 1m =0[0] A, B, C, D RYE 30cm HHLE MHz|5t,
QF ol FZt B+ E 2 (Daily Ilght integral)0| ¥&2 02 20mol-m?day’ 0|21 11

[=]
]
255 Q7 4AZ2H07:00~11:00), 2% 7A|ZH16:00~23:00) & 11A|72F & 2| SHCT.
D RYo| & A= 212 56.9 umol'm™?s', 71.9 umol'm?s”, 82.8 umol'm?s™,
‘m2s70|2, 11412t 220 T2 DLE= 22t 2.25 mol-m?day’, 2.85
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H 6. A2lE & Z=ot SAYY
Treatment Intens_ity_ Duration” D_LI ]
(umol-m™?-s™) (hour) (mol-m™-day™)
A 56.945.2 11 2.25
B 719452 11 2.85
C 82.813.6 11 3.28
D 176.5£50.1 11 6.99

*07:00~11:00, 16:00~23:00
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