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Diet composition of grass puffer, Takifugu niphobles in the eelgrass bed of
Jangpyeong-ri, Tongyeong

Hee Chan CHoi, Jong Hyeok Park, Ki Mun Nam' and Gun Wook BAECK

Department of Seafood & Aquaculture Science/Institute of Marine Industry/Marine Bio-Education & Research Center, College
of Marine Science, Gyeongsang National University, Tongyeong 53064, Korea
'Pukyong Marine Life Research Institute, Sacheon 52540, Korea

The diet composition of Takifugu niphobles was studied with 587 specimens collected in the eelgrass bed of Jangpyeong-ri,
Tongyeong, Korea, using a seine net, monthly from May 2016 to April 2017. The standard length (SL) of the specimens
ranged from 0.7 to 9.0 cm. The stomach contents analysis indicated that 7. niphobles consumed mainly amphipods (%/RI:
91.0 %). In addition, T. niphobles fed on small quantities of copepods, polychaetes, insects, bivalves and crabs. T. niphobles
consumed mainly amphipods over all size class. Smaller individuals (less than 4 cm SL) fed mainly on amphipods and
copepods. The proportion of copepods decreased, as body size increased, whereas the consumption of polychaetes increased
gradually. The seasonal variation in the diet composition of 7. niphobles was significant. Amphipods were most common
prey in all seasons. Copepods decreased from summer to spring gradually whereas the consumption of polychaetes increased

in autumn.

Keywords : Diet composition, Takifugu niphobles, Tongyeong, Eelgrass bed

ME sfoll & sh= WES(Takifugu)oll &oh= o]Fo=
B2 (Takifugu niphobles)-2- E-o]5&(Tetraodontiformes) = A4S 2Rt 7HA E(Takifugu xanthopterus), A+
22K Tetraodontidae)ol] <551= o]Fo & Qe|ube} A E(T. rubripes), ZE(T. pardalis), Z=(T. chinensis), <

AL, 2 Flolw ofi, FAs) Sof L] ciglo] BT obscurus) 5 B 18F0] izt el FE

L} 7]4=ed0)] A A1SFCHKIm et al., 2005). $-2|ufe} 52 S-eufeto| Al Fash Ao R 28Eal QI
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A= AREAY 27 (Uno, 1955;
Katayama and Fujita, 1967; Kobayashi et al., 1978), A
<3} Als)s-(Honma et al., 1980), 4ol wt& uli:
eh(Fujita, 1992), Abshol] it 243 A==7]9) FF
(Yamahira, 1994), <1 w®ofo]§ Bl F7hsE
(Yamahira et al., 1996), F3}4-3-5(Yamahira, 1997),
Slroll Al Hr ©h]XE o] 5 (Kato et al., 2010) 5©]
e, 2 s Fo19] A/4d(Huh and Kwak,
1998a), Alet5Al W 27| AEAKOh et al., 2000), =}

e A ] ol x| o] FRE olslslr] fIek YA 7124}

22 Apshed k.

3 Qo] AME M Alsis AANE B4 4
o] zrujrtoll A 20161 SHFE] 2017 49714 wid A}
g ZFxA]7]0]] *] Q1Y (Seine net, 950x150 cm, A A "
Ix1 em)2- o]-§5to] 524 33] o QlakAk(Fig. 1).
B 2] AR AR A8 URE le) A 24 @
A 10% Eee) golo] AR 5, AR Sutsie

ol R E B4 A2 E5=4%(Standard length, SL)
I GFEEE A

g 2171 0.1 em@} 0.1 g71A] S7g3k3ict 914
g2 waje ztze] AAolA 9 Relstel sl
7 ¢ SMZ-171) slof| A Hol e FREE A&
SHTL 7Pt % 42714 5459cHKaname, 1988;
Hong et al., 2006; Seo, 2010; Chang, 2010). 5% Ho]
a2 TRER V(85 958 S5k A=

Alzesl gl o] o] %, K] 744 (Takatsu et al., 2007)

Farsto] wolyse] HulS Axstaleh. 9l g-Ee]
BAATHE 4] (1), ), @) 2] 2 wolyEe]

=% dge| Huo| Eeictes S4(Takifugu niphobles)2| {ILIEE =4

SHRIE(%F), Hold=e] JHAlRI(%aN)=F HulH] (%))
=

9%F = A/N x 100 (1)
%N = ]vi/]vtotal x 100 (2)
%V = Vi/Vtotal x 100 (3)

A71A, dr= SIHE= 5 i Hol o] wdE &
Ao] ARGl N wolE Al %
NV)= 8l Hol =] A1), Now Vo) 4
Al Hol ZhA| )t Hol =] AEa/d A4S
(Index of relative importance, /R/)+= Pinkas et al. (1971)
o 42 ol gste] Foton] AThEagAE NI
2 gHbsto] A e Al (%IRD = e AT

= o
1o
ofje
=
:ﬂ

IRI = (%N + %V) x %F @)

m AR ) ARG Uil 7 Aga
Ho|AlEZ-S A5 tH(Small: <2 cm, n=314; Medium:
2~4 cm, n=97; Large: 4< cm, n=137). H|*a-E HolA]
A4 B4 sere gis) Algw wolo] @it AR
(Mean number of preys per stomach mN/ST)2} | A+
Wolo] ot Kij(Mean volume of preys per stomach
mV/STyE 31l AR AHEAREA](One-way  ANOVA,
Microsoft excel 2010)2- ©]-&3}o] J-214S AAT}H L
P<0.05% ] F-oJ7k 2fol7h Q= Aoz Ihsic)
Ao whs HolYEsks wefstr] flsto] w5 (3~5

— 34°53'00"N

= 34°52'00"N

1 1
128°28'00"FE 128°29'00"F.

Fig. 1. Location of the sampling areas from May 2016 to April
2017 in the eelgrass bed of Jangpyeong-ri Tongyeong, Korea (®).
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4, n=7), 5684, n=407), 712 (0~114, n=10), A2
(12~2, n=124) ANAER Risto] Holdlee] 24&

stels} o).

z 3t
HYEZ

1 Q1] A 54 % SRTIAIS] S5A(Standend
length, SL)> 0.7~9.0 cm®] HE H I ch(Fig. 2).
2 cm vk APgto] HA| AjAL=] 56.0%F AHAIEHA
o AdERE o5 (6~89)°] 40770A| 2 A ZHAl
o] 71.9%7F e o] 71 2 a2 AAlsrl e
wG~5E)oll TR A ARAE] 1.2%7F 23 = o]
7P 2 ArEE AAskoi et 2016 84
wAPR] 1.0 em= 7P AEom 2016E 5E2 FatA]
Aol 9.0 cm=z 71 ATk

s =4

A A A E B4 587A F HolMES
& A e A= 397MAIR 6.6%2] FES
e SIEE I8 4 A3, 5419 Sl s
=Y 94.0%, 7AI5=1] 73.8%, F-1]H] 73.8%= H.of
Fs 23 A4=H] 91.0%EF ZFAEE T2+ Amphipoda)
2R W2 Sl SRR 79.9%, ZiAlaEH]
40.0%, 14| 13.7%% *}A|3t Caprella sp.7} 7174 &
o] 9718 vloldEw shelEolrh. BR theoR
23 HoREL ZFANIE 55.8%, 7NAI5=H] 18.6%,
TH| L1%E 2ol g AaH] 7.2%5 AHAJRE
2} (Copepoda) 21Tt 71 @] 78] & 0] 5(Polychaeta),
Z=S(Insecta), ©|ufjulj+(Bivalvia), 7|5F-(Brachyura)
cloret wol e A4l AR 27} 13% olstel
SR AAPHIE Hol TL oF2 iAo s WA ek
C}(Table 1).
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of ot i Fo 4T o

Aol M2 IUgE XAo| wal

o
FHTRAGAFHE ©

|-§-sto] o] AgtE
o[f=E HekE A% Avh 7MY A2 A<l Small
Aol M= DRI S8 A1) 89.9% 2 7T
AT o=l L a2 8RR AUS
RAA 1] 9.6%5 AHAISHATE T 9 25, AAHY
o] AAlE oL} At Al A]2=1] 0.3% b]uto g
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Fig. 2. Monthly variations in standard length frequency of
Takifugu niphobles collected from May 2016 to April 2017 in
the eelgrass bed of Jangpyeong-ri Tongyeong, Korea.



Table 1. Composition of the stomach contents of Takifigu niphobles
by frequency of occurrence, number, volume and index of relative
importance (IRI) collected from May 2016 to April 2017 in the
eelgrass bed of Jangpyeong-ri Tongyeong, Korea

Prey organisms %F %N %V %IRI
Amphipoda 94.0 73.8 73.8 91.0
Ampithoe lacertosa 0.4 + 0.1
Ampithoe sp. 5.5 1.1 6.9
Ampithoe valida 0.4 + 0.1
Caprella sp. 79.9 40.0 13.7
Corophium sp. 6.8 23 33
Stenothoe sp. 49 23 11.6
Unidentified Gammaridae 60.6 28.0 38.2
Brachyura 71 0.5 1.5 0.1
Brachyura larvae 7.1 0.5 1.5
Cladocera 1.1 2.1 +
Copepoda 55.8 18.6 1.1 72
Eurytemora pacifica 1.5 0.4 0.1
Harpacticus sp. 18.8 4.8 0.3
Sapphirina sp. 27.0 4.7 0.5
Tigriopus japonicus 25.0 8.6 0.3
Isopoda 2.6 0.2 0.8
Macrura 1.1 0.1 0.1
Macrura larvae 1.1 0.1 0.1
Bivalvia 6.4 1.1 1.4 0.1
Gastropoda 1.1 0.2 0.3 +
Insecta 9.5 21 0.4 0.2
Ostracoda 4.7 0.4 0.2 +
Pisces 0.2 + 0.1 +
Polychaeta 9.7 0.8 204 1.3
Total 100.0 100.0 100.0
+: less than 0.1%
n=314 n=97

100%

80% -

60%

IRI

40% A

20% A

0% +

Small Medinm
Size class (cm, SL)

SAmphipoda O Copepoda @Insecta WPolychacta =Others

Fig. 3. Ontogenetic changes in composition of the stomach
contents by %lIRI of Takifiugu niphobles collected from May 2016
to April 2017 in the eelgrass bed of Jangpyeong-ri Tongyeong,
Korea (Small: <2 cm, Medium: 2~4 cm, Large: 4< cm).

M(Takifugu niphobles)2| {ILIE2E =N

25 40
20 |
-~ 1 30
E A
=
= 15 é
~
120 &
g <
s 10y ~
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5 |-
—&—mN/ST
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Fig. 4. Variation of mean number of preys per stomach (mN/ST)
and mean volume of prey per stomach (mV/ST) of Takifugu
niphobles among size classes collected from May 2016 to April
2017 (Small: <2 e¢m, n=314; Medium: 2~4 cm, n=97; Large: 4<
cm, n=137).

TL oS WA 9%kt Medium Aol A e AR L
AR A A =] 91.3% = 71 $-H5E HolgEo|9l
a0 R oRE Q7tRVF 6.6%F oM LFRE
L1%= 71 952 W3R| Q). Large A|Atol A= o2t
F7F AEa A A 5H] 87.6% 2 7HE -3 o)y
Holal 11 v o R A7FRIE 6.5%, AA| Yol R}
4.0%% tH(Fig. 3). } o

R A xﬂﬂ%oﬂ A 7S
23t Hol|Eo| Q) AFo 7 42 Q7o
el A4 zjms}aizt% A Gol 2] A
S 84X = S8k Holek B0 Al
- et ol s 7HX1IT(mN/ST)i g7l whet
HastAARE f-olet 2fol= §1AEH(P>0.05). Faf |
1 W R my/STyE ARl bRt ke AR
Aoul felat 2ol 7k AATHP<0.05) (Fig. 4).

Aol 2 YRS FMe| W
w40 A vlolaAo] A A ru, bR
o] ATlERA Al oS 90.5%5 THE S vl
& AAFAIL 7H%o] 583%, 70l 89.2%, Hol] 864%
2 Uehlich 2245 ol 88%= 7MLttt
AL ghassto] el 21%E AA|sHEOR] AA| ol
7hgol 32.9%= & ke RO 7 2ol 4.5%:
asIAT el 10.0% F715HckFig. S).
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Fig. 5. Seasonal variation in composition of stomach contents by
%IRI (index of relative importance) of Takifugu niphobles
collected from May 2016 to April 2017 in the eelgrass bed of
Jangpyeong-ri Tongyeong, Korea. Spring (Mar.~May), Summer
(Jun.~Aug.), Autumn (Sep.~Nov.), Winter (Dec.~Feb.).

o
3 ool Ble] Fujolgue drglon] it
= Zo||A| Caprella sp.7} 7V =2 v1&-S 2|ttt
artell ) FETE 2410 AAel oA Haje] Fujo]
PO thzb g 2 Lol SR AutE W
and Kwak, 1998a). T3t =] Zrujvto] &&st M=
(Acanthopagrus schlegeli), = 3<(Acentrogobius pflaumii),

g

>~

N -S(Favonigobius gymnauchen), 5] (Lateolabrax
Jjaponicus), W =2} X](Pholis nebulosa) 2] oF5%
g 22 gAets ATk MYckHuh and Kwak,
1997; 1998b; 1998c; 1998d; 1998e) 019} 2ol Caprella
Faoi A4

s =4
Bk G 0w SAE Mol R e 22k

Q725 = e HY|(Tigriopus
Jjaponicus)@} A= H Y| L (Harpacticus sp.)f 22 2
a12] -l Y| E(Harpacticoida)S 44515t AA W 2
ol A 3ot AW-S(Chaenogobius annularis) 2| o]
o] Fulo| e T3t ZAaeiedyinon et
Kim et al. (2016)2] ¢17tof| ©ald AA|qk Zrujubo]] A
Hsfiz S Aofo] Fujo o] ZTe| He )
e Aol AdshiA AAEE 517 diimell A
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AR Aare| il AR Ao Az st
ALk 2 Atol|A] HAado] Zare] ke e AR A
& 2 A o] Huoleh= 544 Aol WYl
ol ASoll wEshs Aot aE fA AR
2O R giE . o]} e Aug & uff, F4]2 w7t
i A5 T HdRt 2% FAFTES AAskE 54
/J o] (Camivorous fish)$]S & 4~ 2lich

Ho O] AAITE 5 em o)) - Aol A= Al
M52 HfEol S7kehe A3E HAtH(Huh and
Kwak, 1998a). = A+ A1}e} v|us}¥2 w] Smalli}
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of §Agh Wol A ARS MO} Large AgEol A
ARl o] 4 ‘Wliﬂ&ﬂ7hﬁkw B
71514 % Huh and Kwak (19982)2] oi-1¢} cf2 A}
= Wty Eot Fofiutol A St 4 o) Al w=
A A EE L Agto A AR = A 48k 9.0
ol A7)ko] AR Eem Aol wek Al
S57F S7bohe e UER 2Iek(Kim, 2010).
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