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Behavioral reaction of hairtail (Zrichinus lepturus) to different colors of LED light

Mun-Kwan Kiv', Y oung-I1 AN, Su-Hyeon PArk, Tae-Cheol OH,
Hyeong-Cheol KanG and Yong-Seok Park

Ocean and Fisheries Researches Institute, Jeju Special Self-Governing Provence, Jeju 63629, Korea
'Department of Maritime Police and Technology, Gangwon State University, Gangneung 25425, Korea

This study carried out an experiment to find out the reaction of hairtail, Trichinus lepturus to the colors of LED light as
a basic study on the development of the trolling gear and a method to enable the day-night operation. We used hairtails
caught around Seongsan-po, Jeju Island by set nets and hairtail angling. The seven hairtails of the average length 68.9 cm
(SD 9.2 cm) and the average weight 135.9 g (SD 47.9 g) were adapted themselves in the experimental water tank, 15 m
Self-Governing 1.7 m in height and 1.5 m in depth, and then they were studied. We conducted experiment at the Ocean and
Fisheries Research Institute in Jeju Special Self-Governing Province, from November to December 2015, and the sea surface
temperature was between 16.5 and 19.57C. The four colors of LED light, blue, white, green and red, were set up to transmit
downward from the marginal area of tank. The 1 meter depth light intensity of LED colors is as follows: 0.09 w/m’s (blue),
0.18 w/m’/s (white), 0.04 w/m%/s (green) and 0.007 w/m*/s(red) To know the optimum LED color light, we selected one with
better reaction rate after comparison of two colors simultaneously and the selected color was again compared to the other
color in a tournament style two times a day (day and night) and ten times totally. The reaction rates were shown as the
frequencies of hairtail appearance for 5 minutes in the lighting zone after turning on the LED lights. The reaction rate of the
blue was at 97% unlike the red 3% (p < 0.001). The blue was at 75% unlike the green at 25% (p < 0.001). The blue was at
67% unlike the white at 33% (p < 0.001). Therefore, the color of light source showing the highest reaction rate was the blue.

Keywords : LED light, Hairtail, Color light, Behavioral reaction
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Fig. 1. Experimantal tank and position of LED (Light Emitting Diode) light source.
I : Experimental zone, I: Adaptation zone, ®: LED light source, ®: Camera, © Computer,
@: LED light source, 2): Funnel shade, @): Lighting zone
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Fig. 2. Spectral distribution of LED light. (A) Blue, (B) Green,
(C) Red, (D) White.

Table 1. Light intensity for the LED color light in accordance
with the depth

Surface Depth of 1 meter
Color Jlluminance  Irradiance  Illuminance Irradiance
(lux) (w/m%/s) (lux) (w/m%/s)
Blue 22.81 0.34 5.87 0.09
Green 73.25 0.14 20.01 0.04
Red 7.23 0.03 1.79 0.007
white 136.5 0.72 34.54 0.18

Table 2. Light intensity for the Blue LED light in accordance with
the size of lighting zone

Wide zone Narrow zone
Depth - 2 - 2
Irradiance(w/m?/s) Irradiance(w/m?/s)
Surface 0.624 0.116
Depth of 1 meter 0.127 0.098
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Fig. 3. Reaction rate of hairtail to the different colors of LED light.
Vertical lines denote standard errors. The mark “ * ” represent
the significant differences at the 0.1% levels.
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Fig. 4. Relative reaction rate of each LED color against the
blue color.

- 186 -



LED Aj3gof tjgt Z#]9] 3

fol
2~

T
J
0E
4o
2
Hel
i)
i)
N
=)
Md
o
i)
k1
&l
ox
K
32,
o

‘]
[e} il
A Gof A o) 52 2t
HES-5-2 Fig, 59} 7o) 36%2} 64%SI T} (p<0.01). &1
H

YoAEL ol o] 4= o] of etk
Aoz Bt AAH R e SIS Al

(Bae et al., 2011; Yamashita et al., 2012; An, 2014).
o|e} o] FS o] 2 WS sk A
o 2 o] Aol 2gelo] Yo oo wss
o e 73 SABIC.

obd, A= Zo] A= Hitholl A 27| &6
oezolae] AF 9 Axo] el S4ow ol

=l ofedo] AAUAIRE b5k o] A3
|

2
r
(i

ol

S|
ol
o
=
N
2
o
off
fllo
ok
2
O

it
pacs
)
N
)
—
™
o
ot -
o
it k)
ol
SL
1=
!
T
=)
it
S
i
N
S

100 5

Reaction rate (%)
3 E g

L
o

o

Wide zone

Narrow zone

Lighting zone

Fig. 5. Comparison of reaction rate between wide zone and
narrow zone. Vertical lines denote standard errors. The mark
“* 7 represent the significant differences at the 1% levels.

o2
ol
(3
o

A ol wheb 2 whEivh M A
o] FAlo] HES A9el Bl hat BE e
© 2 MR BRE 5 ol BY W 257
o5 molFo] A& A OR AFeks WE
2P FAOE BolEo] AL SRS FHOR
Zypolol ] FHOR ARshs A%, Lela 2
FHOR molEm 2yt 2ye e givh
Zhe NbEshe o] qlith. 58] AR 21
Feuchs 2ye] AAM FueloA oo AR
shgict.

BT} Aol HEWE Aol HAlel e
W el cheat o] BRE 4 gl B wel
2YTAOR £POR ot AL £HOE A
Rt 237 o W @En 2gTos
SO st 2yl s A SHoR A
Rl 2e gom Uk %, Tl 2y
QO FPAHOR WolET ATt MY 2y
o0& o3l WFo] YLK AT S
Feucks PATeeld gk

ofg} o] BRe: efol] Gl AFakA] ol e pejut
offig refe] A7) LS gk Zhh S WEL 0
o7} Hol5ol ola) 2 LeL walA AATLE
gheb zbeh s WEI G Ao AzrEd

(Ben-Yami, 1976).

orom i olte] Aviel welsh 4xe] S48 54
T TkAlel A g3k 13 SEHolEel that ¢
w g g aje),
7=

HIFA ] FoRE xo)] 7Hse +% LED o]
e st I3 12A ALEA hPxo A
LED Aol that 24]0] HEuhe-e Axemg shvet
A2t Sl Eede] Sgk Al 2ARE AT, A
et uhgol 71 4atglal chee WA, S,
Al 0|9l w3k HAYe] that £ rele] yol
Aol w2 Whe-Eo| xfol = of 18uj%Ict. LED
o thste] AL 13 o] WGt 2 Tele] A
FP1E s1aL AATAS Yok At sk BES 59
of. ole} o] el H17h WA o F il ok
2 Agnch gheolw Bteka B chste] 2%

- 187 -



Fig. 6. Behavioral reaction of hairtail to different colors of LED light.
(A) Approaching behavior toward the lighting zone
(B) Upright behavior in the lighting zone
(C) Behavior moving horizontally in the lighting zone
(D) Behavior leaving the lighting zone
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