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ABSTRACT

Total 418 Yellow Croaker Larimichthys polyactis were examined and the range of total

length (TL) was 12.0~27.5 cm and average total length was 19.6 cm. The most important prey com-
ponent in the diets of L. polyactis was Pisces that constituted 46.5% in %IRI (Index of relative impor-
tance). Euphausiacea was the second largest prey component. The result of analysis in ontogenetic
and seasonal changes significantly exhibited. The proportion of Pisces increased as increasing body
size, whereas the consumption of Macrura decreased gradually. The diets also were different among
seasons, with the difference particularly being evident between warm (summer and autumn) and cold
(winter and spring) seasons. Permutational multivariate analysis of variance (PERMANOVA) revealed

significant dietary differences by seasons (P=0.001).
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% Th (Anderson et al., 2008; Clarke and Gorley, 2015). ¥4&
Aot AdE=E 22 7|24 &5t MAEE FEH=E
3MAA| R Eeste] 2T0FOoE FEI FH, 24 254 9

OoBE BERTY B FF NEESS A4St olFe F
9T 228N Dol WE BREY FTIU AL B )
Aol AWEE 244 09 HES UElE HollE &£
27 48 N7 ugRde 5848 2942 5 o
t}(White et al., 2004; Marshall et al., 2008). E3F JULE
T A Ho|EY HFAES #2717 st B TF

v] 7k A|lF2H &k (square root transformation)& A A] 8} AL,
Bray-Curtis similarityS ©]-83}9] FAIE W|EZYAE L=35
%t} (Platell and Potter, 2001).

MDS #4& &3 Z7|E, Add F=x71Y AYEE 2
ol AZFSIA L, AUEE 4 ZioA 7|, A4, 2
9 ¢l (season X size class)?] AT a7} YULE A xjo]o
O3 GFL LA B3] 5ol two-way PERMA-
NOVAE AA3}%th. PERMANOVAE £E7F AZE 9|
L35} WXL (nonparametric) AR A O 2 7HEAS HE38]7)
93t permutation S A3 T PERMANOVAO| A
COV (component of variation)+= Z} 8219 I HEE Ltel
Ye o2, Covrt 248 B4 8¢ B+ 42an 9o
o] At AL 9Jujsitt. PERMANOVA EA o4 §9]
2 Aok LEREE 49, PCO BHE Fotel oH woly
& 270l olHd Aold 2 T ABRA S (correlation
coefficients)S LFEF=7] BA319Itt, 7 S| 4B BRI
s Fef it 4B ABAGT 04 o4 LERYE ol
& £F S PCOHES 13} 20 YetiTh

A7) BXES 93519 Microsoft Excel 2010, PRIMER v6
multivariate statistics package (www.primer-e.com), PERMA-
NOVA + add-on module& A5} th(Anderson et al., 2008).

-

2 o

Z 41870A19 Z=717F AP, A Hels 120~
275em (B4 19.6cm)E e oH, 1 £ 200cme 27|+
o] AA Y 28.5%F AA| 3l 71 Wol &8s (Fig. 1).

5 MAl= 23870A 2 FEES 56.9%F eI, 9
W&Eo] dAH 18074419 HolWES 4% ZAi}= Table
13} gk Zx7)9) FHO|MEL 378%2 EdNIE, 12.1%
o] AR, 732%2 FHHE AAHY 46.5%2 T
LEAFHE UEH o] F (Pisces) T ol 7 FolAE B3
(Engraulis japonicus)7} 7} 2% HolyFo|qdtt. o] F



o202 Qa3 Ho|EL Wtk AY o| & (Euphausiacea)
o} f¢F Macrura)E 22 31.3%%} 21.4%2 AdEFaw
AvE AAsHgh. 1 2o @247 (Amphipoda), F57
(Cephalopoda), Al (Brachyura), A7} (Stomatopoda), &+

40
Total
n=418
30
>
<9
=
]
2 20r
7]
L=
=
10
0
<10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 >29

Size class (cm, TL)

Fig. 1. Total length (TL)-frequency distribution of Larimichthys poly-
actis collected in coastal waters of Korea.
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Table 1. Composition of the prey organism of Larimichthys polyactis by frequency of occurrence (%F), number (%N), weight (% W) and index

of relative importance (/R]) in coastal waters of Korea

Prey organism Yo F 90N DWW IRI YoIRI
Amphipoda 7.2 6.5 0.1 473 0.7
Parathemisto sp. 6.7 6.1 0.1
Unidentified Amphipoda 0.6 03 +
Brachyura 1.7 0.7 0.3 1.7 +
Euphausiacea 350 54.6 73 2,168.8 313
Euphausia spp. 350 54.6 73
Macrura 344 248 18.3 1,485.6 214
Acetes chinensis 0.6 0.2 +
Crangon hakodatei 1.1 1.0 0.8
Leptochela gracilis 5.6 4.6 0.6
Leptochela sydniensis 0.6 03 +
Metapenaeopsis dalei 50 2.6 4.1
Palaemon gravieri 1.1 0.8 0.1
Parapenaeopsis tenella 6.1 5.1 8.4
Unidentified Macrura 17.8 10.1 42
Stomatopoda 0.6 0.2 0.2 0.2 +
Oratosquilla oratoria 0.6 0.2 0.2
Cephalopoda 33 1.0 0.5 5.0 0.1
Chaetognatha 0.6 0.2 + 0.1 +
Sagitta sp. 0.6 0.2 +
Pisces 378 12.1 73.2 3,221.5 46.5
Collichthys niveatus 1.1 0.3 14.5
Engraulis japonicus 156 5.1 46.0
Unidentified Pisces 21.7 6.6 12.7
Total 100.0 100.0 6,930.2 100.0

+: less than 0.1%
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Fig. 2. Ontogenetic (A) and seasonal changes (B) in composition of the prey components by %IRI of Larimichthys polyactis collected in coastal

waters of Korea.

Table 2. Mean squares (MS), pseudo-F ratios, components of varia-
tion (COV) and significance levels (P) for a series of PERMANOVA
tests, employing Bray-Curtis similarity matrix derived from the mean
percentage weight contributions of the various prey taxa to the stom-
ach contents for Larimichthys polyactis

Source df MS Pseudo-F CoVv P (perm)
Size 1 425 0.070 —5.862 0.791
Season 3 169320 28.043 36.872 0.001
Size X Season 3 2380.3 3.9423 17.200 0.003
Residual 51 603.8 24.572
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of 7P¢ S-St o A7} o 7Y Bl&L Hadty 747
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Fob duith Aol {9 Aalgo] B2 Ao YEryth

ARE NAT B HolWEL MAx TFY H3tE
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Fig. 3. Variation of mean number of prey per stomach (mN/ST) and
mean weight of prey per stomach (mW/ST) of Larimichthys polyactis
among season in coastal waters of Korea.
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Fig. 4. Principal coordinate (PCO) analysis (A) and multidimensional scaling (MDS) ordination (B) using Bray-Curtis similarity matrix that em-
ployed the weight contributions on the diet across different size classes (open symbol =small class, black symbol =large class) and seasons (tri-
angle = winter, square = spring, inverted triangle = summer, circle =autumn) in coastal waters of Korea. The vector represents Pearson correlation

and the circle shows a correlation of 1.

ol YA Fhth PCO A4 AoFe B3} o259
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oWl AolA] Fx7]] FHEL AA 56.9%8 A3kl
O FEES eyt o4 B TR Hol AR
AFR] (Scomberomorus niphonius), @117] (Zeus faber) 5 T2
oAl o) Fo| A= GA IHEHTH Huh er al., 2006; Choi et al.,
2021). o) o157} ol BB RA R 80| ol A2RA ol
of Hlg) AiHoR £ FEEE B AR At Y
Fz719 B5 A7 A He= Fojuet e AT Bd=
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2t dgsdo] AAshs 27 oAF=E AFAHA HolA 5
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o]t} (Huh et al., 2009). BRE F2 AA5t= ofAA ofF
S 2L 3159 (Scomber japonicus), 2 A, & (Lateolabrax
Jjaponicus) T FolF7t R A olH, o] 5 fF¥F Yol &
goto] BAE ZYstal A7)0l &olstid Ae= utk
Ht}(Huh, 1999; Huh et al., 2006; Yoon et al., 2008). =3+ &
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it

o g2 Zx7)7F JAs71ol Bolsta, A SHAA oy
A agol 7] Yol AdAulEo] #4d Aoz wdH
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oy, AR (Scorpaena neglecta), ZR| (Trichiurus lepturus) %
o] B 1%tk (Huh, 1999; Huh et al., 2008, 2009; Yoon et al.,
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E2 ¢34 9tk (Mauchline, 1980). YHHZ 02 o]F = Fo
wegho 2 Ts}] oloh, o] FRT Ho|HES 4
33lE 713594 £ 3= (Huh et al., 2013), o|H
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