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The present experiment was carried out to study the effects of light intensity on growth,
survival, caudal fin shape, body composition, skin color and blood component of river puffer,
Takifugu obscurus. Four light intensities (0, 500, 1,000, 2,000 Ix) were tested in duplicates for
60 days. Specific growth rate (SGR), daily feeding rate (FR) and food coefficient (FC) were
reduced following to the decrease of light intensity. However in survival rate there was not
significantly different among groups. The damage extent of caudal fin was increased in more
strong light intensity. In body composition, moisture and crude protein were only significantly
difference according to light intensity. In body color, L and a were the highest in 0 Ix. In blood
analysis, the content of AST, ALT, GLU significantly increased in more powerful the intensity
groups. It is concluded that the supplement of low light intensity (e.g. 0 IX) recommended for
the commercial scale aquaculture of river puffer in land-based tank without growth and

survival retardation.
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Table 1. Effect of light intensity on growth and feed utilization of T. obscurus (Mean +SE)
Light intensity (Ix) 0 500 1,000 2,000
Initial body weight (g) 87.1+1.38 86.9+2.0 86.1+1.9 90.5+1.9
Final body weight (g) 113.9+2.5" 104.6+2.4 108.7+£2.3%® 120.0+2.5
SGR (%/day) 0.5+0.0" 0.3+0.0° 0.4+0.0% 0.5+0.0°
FR (%/day) 1.2+0.0% 1.3+0.12 1.34+0.0%® 1.5+0.0°
FC 1.3+0.0° 1.7+0.1° 1.6+0.1"™ 1.5+0.0°
CF 3.0+0.3° 2.9+0.3 3.1+0.3° 3.1+05°
Survival (%) 97.5+25 96.3+1.3 97.5+25 92.5+5.0
SGR: specific growth rate in wet weight; FR: feeding rate; FC: Food coefficient; CF: condition factor; Means with different superscripts in
raw are significantly different (P <0.05)
one-way ANOVA-testE Al A]sled Duncan’s multiple
range test2 3 F7+e] §oAlS 7A 39 cH(P<0.05)
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Table 2. The extent of caudal fin damage in T. obscurus reared under different light intensities for 60 days (%: observed
rate, Mean + SE)

Fin shape \___,‘ u\_.-.'.. _M"f,; #_“ =

—

Experimental

group A B C D E
Initial 35.0+0.5 65.0+0.4
01x 41.0+3.9 59.0+3.9
500 Ix 36.4+0.8 63.6+0.8
1,000 Ix 12.8+1.7 33.3+0.5 53.9+3.2
2,000 Ix 6.8+1.1 18.9+2.8 33.8+0.5 32.4+3.2 8.1+1.2

Degree of normality in caudal fin: A=10%, B=30%, C=60%, D=90%, E=100%.

Table 3. Body compositionof T. obscurus under different light intensities for 60 days (Mean =+ SE)

Light intensity (Ix) Moisture (%) Crude protein (%) Crude lipid (%) Ash (%)
Initial 80.2+0.1 18.4+0.0 0.5+0.1 1.1+0.0
0 78.6+0.1% 18.3+0.0% 0.4+0.2 1.2+0.0
500 79.1+0.6* 19.24+0.3° 0.4+0.1 1.2+0.1
1,000 80.24+0.1 19.1+0.3%® 0.5+0.1 1.3+0.0
2,000 81.2+0.2° 18.5+0.0% 0.3+0.0 1.2+0.1

#Means with different superscripts are significantly different (P < 0.05).
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Fig. 1. AST, ALT, total protein, glucose levels in plasma of T. obscurus reared in different light intensities (P <0.05).

H-2 0, 500 IxFol| A= =x}ol7) ¢l9l.em, 2,000 IxTF-ol| A 1,000, 2,000 IxFol A= 22171 vehtA] kot
o Aole Ry P<005). 2R FFES 0 (P>005). 2AYT gyl deiH: 4 4@

Ix7-2} 500 Ix 7ol = $-9]x}7F 9lel 3 (P<0.05), 500, 2127} 9lgdeh (P>0.05).



geo| Ma 2 Aol ofx/s

xro| A 189

Table 4. Instrumental color analyses of T. obscurus under different light intensities (Mean=+ SE)*

Light intensity (Ix) L2 a b* we c®
0 80.24+0.7° —-4.8+0.5° 25.2+2.1 67.1+1.4° 25.7+2.1
500 74.8+0.8 ~7.940.6 24.4+1.2 63.7+0.6% 258+1.1
1,000 75.8+1.0° ~7.5+0.3 27.2+16 62.6+1.3 28.3+15
2,000 79.8+1.1° ~6.940.3 29.4+1.7 63.0+1.4 30.3+1.6
'Means with different superscripts are significantly different (P<0.05). °L, lightness; *a, redness; “b, yellowness: *W, whiteness; °C,
Saturation.
E AT Bls 0lxTolA 7 A delgen, &
190 - £ AT AAE d2 Aol b (@A) 3 4
180 A2 2pol7) gle] v]5=3t A& YElgit (P> 0.05).
) W (A Fhe o2 ATl uls) 0IxT7F B4 vhelbg
ug 170] I I l om, C(H =) > 2 AFF7E xpel7h gle] w31l
o o} (P>0.05).
pza
160
5. P Yy
150 1,000 2,000 Alezen HamA Az Fig 16] vehl oo 60
5 AZF AFSAIY] E8 T ASTE 0IxTolA 7.6+0.3 wiL,
Al 500 IxF-o] A} 10.140.4 wWLO.2 1,000 IxF-(13.7+0.9
WL)$} 2,000 IxTF-(15.5+1.2 wL) B} §-2)3HA] ko
ﬁ: sk, ) (P<0.05), 1,000 Ix7-2} 2,000 Ix 77k = =}o] 7} e}
E Ll U] okgkth ALT % 9A] 0, 500 IxFol A= 2.1+
X 0.2~4.9+0.2 WLO2 1,000 Ix7¢} 2,000 IxT-2] 6.4+
ir I I 0.2~6.7+£0.2 L= §9)8t 2}o)7} el} ASTS} =
0 o3t oFAFS ® Y} (P<0.05). TPE 0, 500 @ 1,000 Ix
0 1,000 2,000 F7Fe A 3.3+0.0~35+0.1¢g/dLo = x}o]7} glglom,
190 - 2,000 IxT7-7} 3.1+0.1g/dLoz SoahA Pokeh (P>
180 - 0.05). GLU &%= 0, 500 @ 1,000 IxF-o]A] 27.9+
e 27~325+26mg/dLo 2 APT7 Zo|7} glode
g 160 (P>0.05), 2,000 IxLo| A= 41.94+2.6 mg/dLe=z of=
£ 150t Aol vla) §2)8 2P <0.05). Fig. 2014 9}
% w0l o] Na* %5 179.6+1.1~182.0+1.0 mEg/LZ 7+
130 | A&7 e & x}o]E HolA] o9k} (P>0.05). Kt =%
120 X 0IxT7-9} 1,000 IxFollA] 2.4+0.1~2.6+0.1 mEg/LE
1,000 2,000

Light intensity (Lux)

Fig. 2. lons (Na*, K*, CI') levels in plasma of T. obscurus
reared in different light intensities (P < 0.05).
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1975; McFarland, 1986). o] = =% (light intensity):
gt Aol FH4HE FAHl ool AT 24 F9
shifeln], of Fof| whel wEZ-o] th2 3 Wi ©hAef| whet
o2 o] BHa1Ee] ¢lt}(Boeuf and Le Bail, 1989). %
= AFeA B oRiE WA AR A8 AL
g2 2xE eFu B3 ok 2y Fe] |
T s o Fell Al 2EHAE AlFsta AR
Atel] o]2A 37| = 3.

Fuo) 4 zwd ofa) felabA e wete
™, =o], Dicentrarchus labrax #}e]e|A] 1,400~ 3,500 Ix
(Barahona-Fernandes, 1979), A ¢F o]+, Gadus mor-
hua =}e]el| 2] 2,400 Ix (Puvanendran and Brown, 2002)
T 2 F AFAR P 2xdEOE A 2xefA
Aol SAE AT B AT A FRS 2,000 Ixell A 7}
b Fzslgom, 0Ixol| M 1.22 7P BHA Jepd =
w7} okat AFGRACI A P wWolF Fol ok
SGR %JA] 0, 2,000 Ixell A AHE3E o f-2l8HA ¥
e, 2,000 1xe] Al AFSAE 30U F3EH
ARz et Aded 52 nA 2R WA sk
oF7t o] T Fo] AP o RA] FHEo] AlFe A
Zyo] etz & Aoz A7)

ol 2]7}4k w)7], Claris gariepinus®] 7% 0Ilx A&
o] v x| A fredo] Ea1 AbAE A 4|3
w HS g2 oqUAE AAEozr H3ss] = (App-
elbaum and Kamler, 2000), 3184 Qlojr = F%7} #
o glE olxelA BEAdol Mol SGRe] A ehiteh
I B 4 gloh FCE o8 Ag e vjs] Az=<l 0lx
oA 130 felaA BA vehdeh 2 d7eld =
Zof] @ AEEE 925~97.5% =2 AFTF7E {23 2}

AW freddgo] A HA, {7l FE T
F7hetnz M2l FA77E 44 "o (Alma-
zan-Rueda et al., 2004). 82 3o A, o] FE3}HA
Holg QAT o Ft fddFel Zrheha gl
42 oulge] 7215} (Puvan-
endran and Brown, 2002). o] fF+ Ho| X F 3 Fo] A
slalx, 271w W7)4 77l we) AXa o
o} (Schwassmann and Meyer, 1971). o] %7
12 A3 3}= o] 5 (crepuscular feeding fish)
FRohs A ol galid obvl 7 mi
Foln BEHe] FAsHE FAA AFE =
9o} (Townsend and Risebrow, 1982).
= Algo) e el Mk A&Aly 77
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omgLoz vieht AEFY o e
A mule] BA RS ke WA asidha A7

= [<2r<] h=4 & A

At}

g3 ZA4 g e 5 2EME 3 5
ool A EFow £eher gy dF Ao} YT
A5 o] JH7} Bste] oF7 A TAAT W o]
= AFse o Fe AgS Bk o FHFE W e
= X FH3= o] 7l H7]F, Leiocassis longirostris®] -
Ne zme] Jge wor] w3} FALenl] B
£AH8 Ft} (Han et al., 2005). #| 7] 5%, Claris gariepinus
2] AS e o T AAE FA HH A A=

7] {3 AlR|e]x= H A7) = 3be (Kaiser et al., 1995),
=0} 5, Dicentrarchus labraxe| A= o] FA)o] 70~
80% M= SrEgduty BuE ul glow, zpx]ei7e)
= 40~50%7} #HAl=7]= gt} (Cuvier-Péres et al.,
2001).

B AgolA AT gy mex|=u)e] e A
o] Table 264 2} Zo] 0, 500 IxTF-ell A= 7 2] A48
= ¥q ¥hd, 2,000 IxFel M mE R =ejn]e] @
ol e 2=7F & o Ho] AHAY fed Al
AR (BAEE )z vebga, 272 opat Y
A PFoll ot Ydeloz B £ 9ot ot A o
zxo| A Abgre] I zle) ®IZFSHA vkl A AR A
o2 4z wEe] ¥FL AFRAE WS o
it mxx &% AEdA 29 APsAel Ak
o} (Hiroyuki, 1997). mejz| =gjn]e] Y= X}o]i= A}
276 wel dehle 2Edze )elsE ez
S0 A Mg EeE G B Aoz 47
o, mel A mejn o) Aabest Azeely A vehle
AL o2 Bolmr WAte] A=) HEelch

s Aold AR ¥ TS 2erb o)l
ulg} =7}sled 2,000 IxF-o| A 81.2+0.2%=E 7}A =4
deptem, 2 S gEe ARTE Aelsh o
ehtA] ekoket el Al ek 500~2,000 Ix A TR
o9 0Ix A FollA FHadde=d ol 2x=9] W 3
AASHA AN FFeuAdezA £m7t 7] o
o= o

g AwHe] L= welA)e] =44 ke A
ol 0lx APFeME o5 ¥4 ek, 500,
1,000 Ix2] AgF-= A A e] ozt o FA W AL
om) &b, W] 7] 5, Leiocassis longirostris X]o]el| g)o]A]
= 257} 371 okt A e] o FA Wkl (Han
et al., 2005). 2,000 Ix7-2] L Z}2 A2 A&z
2 AFERTL QA 42 A% 43 2w}

400 Ix AF2 0bcpo} Wl5d AT vellds & 4

of rp &



L

It} 2,000 Ix Aol A - AL L g2 e
A ZRHuE 27 qpRFel o3 24 (F2A)9
HAbgel ot dF = ke ZleR Ao e AE
2ol B, Pagrus auratus:= $x2] x}3-g-o] 2713
o wet L gtel 214 7kl o)A el =
Zo] Zrag o2 melanism (34 Z)o] 7143 Halo
2B 5 glew, =3 2er} FAAE F7 L Fhel o
Fe vHE F23 242 B8 (Booth et al.,
2004). B3 AW e] b FH 24.4~29.42 BHE EG0]
g o] A bt

Aol s e AL vehle] FA14) B A
Bl Aol 24 wFF 7] ol AR

74 W= "Fe] 4] Wurt 229 AL WA

fo] doid wlj= AMz2z WEgoza dFo &4
o] olx|A X %5, 1986; 71 5, 2006). o] 5, A
FollA] M, A4k, pH, Q] o}, 2%, AR,
& Tl AT 2EHX WSS ke del AR
=2 ¢lo}(Pan et al., 2003; ?1 5, 2006). =3t Glucose
= A7} AEYAE RS w Z=7]3kH (McDonad and
Milligan, 1997). 2 < F-o|A] ASTE ALTE x4l
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