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A Study of the Growth Characteristics of Starry Flounder Platichthys Stellatus

in Accordance with the LED Wavelength
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Abstract: Currently the fish aquaculture industry of Korea is focused on the mass culture of flatfish (Paralichthys olivaceus) and
and rockfish (Sebastes schlegeli) with completely controlled culture techniques. Recently, there has been considerable interest in
new species development, such as the starry flounder (Platichthys stellatus). The value of starry flounder (Platichthys stellatus)
as a raw fish increases with time because it is tasty, light, and bouncy. In this paper, the growth characteristics dependent on
the LED wavelengths and the optimal growth conditions of the starry flounder were studied. In these experiments 4 different
kinds of LED lighting, configurations were designed and prepared using red, green, blue and white, respectively. The fish
aquaculture experiments were conducted over 10 weeks in four fish tanks, each installed with a different color of LED
lighting. 10 starry flounders of 13 ~ 17g were placed into each tank. The effects of each color of light on the growth rate of
the starry flounders were then examined. As a result, the starry flounders under the green LED lighting showed the highest
growth rate, followed by the white, red, and blue LED lighting. Based on these results, a green light provides a suitable breed-
ing environment for the starry flounder.
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Table 1 3} 20 YERNATE Red, Green, Blue LED Package:=
LRU1057, LGH1056, LBH1056(Luxpia, KOREA)E A}-&-3}%1
o1, White LED Package= LMTP553RGB-X(Lumimicro,
KOREA) & A}8-33it}

Z}7ro]l wAe Red & 645 nm, Green:= 525 nm, Blue:™
465 nm©]t}k. LED Package®] 34 {1+ 60 mA°|™, VF 5
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LED Package= &F 2.0 Volt}. Z¢txfoeld] uwha}, 27|+
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& Fof A&seith

Table 1: Specifications of the Red, Green, Blue LED Package

Sample VF [V] AD [nm] IV [mcd]
Red min max min max min max
(645nm) | 2.0 2.1 645 650 | 1000 | 1200
Green min max min max min max
(525nm) | 3.1 32 525 530 | 4000 | 4500
Blue min max min max min max
(465nm) | 3.2 33 465 470 800 | 1000
Table 2: Specifications of the White LED Package
Sample VF [V] AD [nm] IV [mcd]
min max min max min typ
Red
1.9 2.4 620 630 400 600
min max min max min typ
Green
2.8 3.6 525 535 900 | 1,100
min max min max min typ
Blue
2.8 3.6 455 465 150 180

Figure 1(A) Green, Blue, White 314 59| 3 2%0]
™, Figure 1(B)= Red 34 XE2] 3] 20|t} LED-VFO
i} Agde] xho] A, A4 5 F600mA
w3=0] A A3} t}. Green, Blue, White 332 252 107
g 128EE AA8 3L, Red 332 LED 52 V7l 2V
2 AHor vol 1444 10882 AAE ik ax
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Figure 1: LED Circuit diagrams

LED Array Matrix
(10s x 12p or 14s x 10p )

I Constant current driving

LED driver(constant current mode)

I PWM dimming signal

Controller : TextLCD(2x20), SW1,SW2

Figure 2: A system diagram

oA AR Yo] g ers] A A39HW A4E(2015.5)

Figure 5: Configurations of the LED luminaire
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22 LED &2H &3 Table 3: Specification of the LED luminaire for the experiment
A AHgR xHo] AR FFo] XA RS 24 Rad(lef:; )ﬂux flfrf;j;)y Current (A) P:\;Vf
5 A58 7859 o) 2ol A ZAEE= Alge] A7 E m
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o] oS T=dl= WHALSR(Radiant flux)S 7502 dlo] 4 Blue 1,568 14.1 0.056 10.8
51519} White 1,559 75.1 0.049 8.75
FUT YR AR 2ANE) 8 AETCEAA
A7, KOREA)S E3] A7et 24 S dimmingsle] Faks 23 ORIT 8 &8 +5
A 9 HAR 2Aste] - SAE WAES Skl Al ARSE T sgeld) oy, dojHLE
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Spectral power distribution curve o] Ax] & Adg AaPdtg o, 9ol S Aukdlr] ¢
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Figure 8: Variation of the averaged increment for weight
and length of starry flounder Platichthys stellatus

Table 4: Variation of the averaged increment for weight and length of starry flounder Platichthys stellatus

Red Green Blue White
W L** W+ L** W L#* W L**
Initial 13.731 100.338 14.078 101.375 13.994 101.683 14.496 101.236
1 week 14.130 102.164 14.794 102.748 14.441 102.688 15.046 102.010
2 week 14.258 104.486 14.916 103.993 14.609 104.420 15.634 103.874
3 week 14.513 105.564 15.069 104.859 14.879 105.806 16.023 104.953
4 week 14.571 106.093 15.221 105.501 15.060 106.399 16.450 107.224
5 week 15.679 106.801 16.071 106.459 15.116 106.723 17.303 109.138
6 week 15.984 107.001 16.716 107.991 15.174 108.090 17.561 110.798
7 week 16.511 109.186 17.314 108.566 15.490 108.798 17.824 111.855
8 week 16.711 109.709 17.496 109.055 15.806 109.278 18.284 112.206
9 week 17.22 110.349 18.080 111.583 16.033 111.167 18.428 112.483
10 week 17.941 111.199 20.210 114.250 16.793 111.970 19.519 112.775
11week 18.345 112.252 20.988 115.350 17.256 112.840 19.852 113.078
12week 18.810 112.541 21.684 115.935 18.853 113.571 20.073 113.954
Growth rate (calc.) 36.98 12.16 54.03 14.36 34.73 11.69 38.47 12.56

% * Weight (g), ** Length (mm)
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