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Tab. 1 Samplesof small yellow croaker
(Larimichthys polyactis) in the Bohai Sea

Z=i REAE R /mm P/ mm HEA R RER%

season length range average length number feeding rate
% spring 113-170  132.53+8.45 633 15.64
K Z summer 38-218 109.81+43.24 1632 34.87
#Z= autumn 56-201 101.03+22.13 714 26.19

PRESRIE S s AR, 5 R RO
B, B S PR BE S AR Z ) AR G L
Fob5 R E g 2 (B AR OGRS 4y, i HL, F /D
oA R AR FEAT O AR AR ARG, AR H R
TR BT LAY N R i

N T WFFEAS A L R0 2 R W A R AR R,

ACSCHE T PRIMER 5.0 45 /1 fe DR 1 5
WA (TR AT . AT SPSS 20.0 ik
TGRS, S Shapiro-Wilk J7 K KrRE A
W TE AP, SRR AR R A B0 IR TE A 4, P (0
Kruskal-Wallis K36 V-4 (5 5 80 A LA 0L,
R () s 1 02 AL

2 ZEREHSW

21 BWAERN

ARSI Hr T 2979 B/NEE £ E SRR S,
i 855 8, HEERN 28.70%., i/ NE A
EYAHRATE 12 25, 40 KPR 2). WIHE B
Aoyt t, i E W RERE, Skl
63.53%, HJEMFZ5(29.23%) ., 2 25(2.48%) Fil
BREEFZE(2.11%), HAFRMYEEH /LA L
1%, fL# ISR R 75 22460 B T )8 1 (Amblycha-
eturichthys hexanema) 115 2 j& ff1 (Chaeturichthys
stigmatias); fLH#HRHEFAH H A g 4R (Alpheus
japonicus), HJEE LK HF (Palaemon gravieri)
FI5 I #8 R (Crangon affinis) BN ECE 43 43
Br, PoAvapkl Rks 1225 (27.92%) TR (19.13%)
Horp AR 2k F 2y rh 4Pk & (Calanus sinicus),
i Lt 20.89%; IS LA A fil B AR (Acanthomysis
longirostris) 3, i kb 18.82%. IR 5 H ok 20.17%,
5 o 12.41%, BRERIE & L 10.44%. MIH
BB IR, WS e BB A REERE, Sk
h 37.31%, HIKZ:A155(26.67%) 8 35 (12.63%) |

B IR 28 (11.11%) Al 1R 2% (5.03%), HAAFh 8
& 5%, BMRTIT, Wi/ R BB R N 77
leshdy . MRS B IRF I 7S 225t R
IR A . P RBAFFE . HARGRIR . KPR
AT AR A AT K 3

22 BEIMHEEKHNETL

Gt or T2 H, i /N A R AR K 4T3
W 0 48 0 (#=223.04, df=12, P<0.01)f1%s H &
(°=82.57, df=12, P<0.01) I 77 1E B & 2% 5 (8 2).
BRK/NF 60 mm B, 25 H REAL, N 46.92%;
£ 60~129 mm iRK BN, 25 B RE e, MRk
M 130 mm, 75 B REA R S IR
k= KR E iR R R NN ISR NI
Ty e, HAE 160~169 mm [ARK2H P ik 3 i
H. K85, FEEAE bR E
(#°=350.34, df=12, P<0.01) FlI{H k% (,°=146.26,
df=12, P<0.01)¥ Fifi {4 < (1) 34 fin i & 2 b 2 i AR
o BEE R 3G, RAE TR A
A R TR A A R B D 1 i
(% 3).

B A E YA A ST R, NE
()45 B T R Bl A R B & A= T B i AR AR (] 4,
P 5) o ARG AL 2R B0k /INE £ 11 13 MR 414%
42, 4 A AR RIS E0Ch 52.67%. 1R K
/NF 60 mm h—4H, FEEBBCREMRLIE, &
Fb oA 59.5200; 45 £ 1 i HF 24 FUBR HF 28 4 Sl
11.92%7F1 8.33%, 1A K: 60~99 mm [ h—4, HE
MEYNERRT, EREEIRIOmE LS, HE
BRSBTS, M he 2 Ll 2 TRk
M 33.33% R[] 4.92%, 1A /NT 60 mm Al
&K 60~99 mm (13X 9 2 AR U1 R ELCh 65.24%.
&K 100~119 mm 9 —24, FEEEIFEAIM
J, KR B T 60%., AK Bt
120 mm [ 6 MK Ry —4, SRE LI HRL R
58K 2 A RUR S, (A5 B £ TR L 15132
EF, EEEAHE TSI M K F], 160~
169 mm F1>169 mm P21 5% & S AERL ) H ] 4
M5 64.06%F1 64.29%, 100~119 mm FA K # it
120 mm (13X 3 41 ) AR AUPE REUE: 67.95%.



1292 [ K R 2 % 2545

x2 BEBNESHNRWEN

Tab.2 Thediet composition of small yellow croaker (Larimichthys polyactis) in the Bohai Sea

IR RRE prey item HEASL MESE PR R prey item ER A AN IR
W N/% F% W0 N/% F%
1% fishes 63.53 12.41 26.67 BRI Oregoniagracilis  0.04 0.05 0.12
?ﬁ%ﬁ/ﬁiﬁuﬁﬁthw hexanema 16.6 3.10 6.67 [1/22% Stomatopoda 248 2.07 4.09
zhszir%hyssﬂgmﬂas 6.63 1.40 3.16 1R Oratosquilla oratoria 2.48 2.07 4.09
Jz it Johnius belengerii 6.09 0.83 1.87 |2 Amphipoda 0.14 419 2.69
/INE L Larimichthys polyactis 5.00 0.78 175 éﬂ]t’:ﬂtﬂﬂgi. . 0.01 0.41 0.47
Parathemisto gracilipes
K 4i# Zoarces elongatus 3.28 0.57 1.29 HUHR AR Ampelisca spp. 0.09 2.79 117
Y Setipinna taty 2.28 0.52 117 FHT i Caprella spp. 0.03 0.26 0.23
Jr& =t Enedrias fangi 1.93 0.47 1.05 FHF Gammarus spp. 0.01 0.52 0.58
iﬂiﬁ%ﬁyslineatus 1.46 0.47 1.05 4T Gammaropsis spp. - 0.21 0.23
fi Engraulisjaponicus 1.44 0.31 0.70 [#EHZE Cumacea - 0.05 0.12
filf#f Callionymus beniteguri 0.69 0.10 0.23 A 3% R 1phinoe tenera - 0.05 0.12
TREHER Thryssa kammalensis 0.45 0.10 023 |£%EZ Polychaeta 0.29 0.52 0.70
Mg Collichthysniveatus  0.25 0.05 0.12 KW)vh4E Glycera chirori 0.02 0.05 0.12
JIf% Coilia nasus 0.07 0.52 0.23 HWb#E Nephthys spp. 0.17 0.41 0.47
IRt Gobiidae spp. 2.33 0.93 1.99 W)ib2E Glycera spp. 0.10 0.05 0.12
#F2& Decapoda 29.23 20.17 37.31 |48 Isopoda 0.05 0.10 0.23
HZRE7 8 Alpheus japonicus 11.60 3.67 830 | Sergedtidae 0.88 1.60 2.81
KR Palaemon gravieri 3.67 176 3.63 W E AR Acetes chinensis 0.83 1.60 2.81
HHEHIT Crangon affinis 359 1.55 351 RARZEUF Lucifer penicillifer 0.05 0.05 0.12
FICHRITF Metapenaeopsis dalei 1.76 0.41 094 |#:iF2 Euphausiacea 0.58 10.44 5.03
4NELUF Leptochela gracilis 1.45 2.59 421 KF-HEWEIT Euphausiapacifica  0.58 10.44 5.03
rhA22 IRIF Eualus sinensis 1.30 191 3.16 |[#EEFZE Mysidacea 211 19.13 11.11
AT 475 X i - 25 i g AR
I;Hilrzggﬁipsis tenella 064 016 035 /i?ﬁjfi;s longirostris 208 1882 1064
ﬁiﬁg ifm 8 CUNITOSITiS 0.53 0.05 0.12 FEREUF Gastrosaccus sp. 0.01 0.10 0.12
{fpfgﬁfim;u N— 0.50 0.16 0.35 HPBEER  Acanthomysis sp. 0.02 0.21 0.35
HEHUR Latreutes anoplonyx 0.17 0.26 0.47 |42/ Copepoda 0.14 27.92 12.63
KIkihiR Upogebia major 0.14 0.05 0.12 HhAEFi Ik % Calanus sinicus 0.11 20.89 9.01
ZZIRHF Eualus spp. 0.56 0.78 1.17 Ewﬁﬁ"k% 0.02 3.93 1.87
Labidocera euchaeta
L W% Heptacarpus spp. 0.20 0.62 0.58 /MUK F Paracalanusparvus  0.01 2.33 0.94
1#8IF Crangon spp. 0.29 0.10 024 | PUREAKE - 057 0.58
Labidocera bipinnata
%% Brachyura 0.57 1.40 1.40 Hifil7k% Eucalanus spp. - 0.10 0.12
JeRFETT % Carcinoplax vestitus ~ 0.35 1.03 1.05 KIR&I/K % Corycaeus spp. - 0.10 0.12
K2 Pagurus ochotensis 0.15 0.05 0.12

TR =" FoR BT & i/ 0.01.
Note: “~" indicates the ratio smaller than 0.01.
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Fig. 2 Mean stomach fullness index and percentage of

empty stomachs for each size class of small yellow
croaker (Larimichthys polyactis)
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Fig. 3 Mean number and weight of prey per stomach for each
size class of small yellow croaker (Larimichthys polyactis)
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Fig. 4 Cluster analysis of the dietary composition of small
yellow croaker (Larimichthys polyactis) for each size class
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Fig. 5 Diet composition of small yellow croaker
(Larimichthys polyactis) for each size class
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Fig. 6 Mean stomach fullness index and percentage of
empty stomachs of small yellow croaker
(Larimichthys polyactis) in each season

(3.81%), H 7k Z (3.50%), % Z= i Ik (1.33%);
B /NE A B R R (84.36%), FKFEIRZ
(73.80%), H Z=5iA%(65.13%). A I, #hifE/ Nk
A A BGX = AR, R R R B R
VI /INE B R AR R R 2T A AR B
25 (K 3). A KG 3MZNT 4 APLL(E 7),
P A IME R B 42.64%: —HEHES, T8
P ERIT S AR, L ST A 248 J2 A 400 e AR
FIE AR . ) —41 2 2 MR R (FH UM R B0
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Tab.3 Major prey groups of small yellow croaker (Larimichthys polyactis) in each season

B prey group #Z spring B2 summer k2= autumn
W N F w N F w N F
i fishes - - - 75.29 15.06 31.46 36.08 18.63 26.20
#F3% Decapoda 56.18 8.19 31.31 19.99 18.14 32.51 55.62 48.29 55.08
Wil Euphausiacea - - - 0.73 15.14 6.85 0.15 3.80 2.14
BEIFZ Mysidacea 42.66 81.89 64.65 0.22 2.29 4.04 0.18 418 428
B2 Copepoda - - - 0.19 41.56 18.80 0.02 4.94 0.53
H b others 1.16 9.93 7.07 3.59 7.81 12.83 7.95 20.15 12.30
HEopring AN, X5 Xue S EGE /N £
5% mmer | OFFSTEE R0,
A DR A AT, i /)N i A Bl AR
. | A Pt R e T RS BT A
40 60 80 100

Bray-CurtisFi{l1# 22 3¢ Bray-Curtis smilarity

K7 N YA IR
Fig. 7 Cluster analysis of the dietary composition of small
yellow croaker (Larimichthys polyactis) in each season
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AN St v Al AR G LR SRR e i A
AHFGE A K 38~218 mim 14 /) # £ 1 45 £ 5 13 D)
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fig i) B B TR A RGN, iz A R R B P
MR B, 5 20 et 80 FUAH L /N
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Feeding habits of small yellow croaker Larimichthys polyactis in the
Bohai Sea
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Abstract: Based on four bottom trawl surveys conducted in the Bohai Sea from August 2009 to May 2011, 2979
stomach samples of small yellow croaker Larimichthys polyactis with body lengths of 38-218 mm were collected.
Stomach contents analysis, the Kruskal-Wallis test and the cluster analysis were used to study their feeding habits
and ontogenetic, temporal and spatial variations. The results indicated that small yellow croaker fed on more than
40 prey species. Amblychaeturichthys hexanema, Alpheus japonicus, Euphausia pacifica, Acanthomysis longi-
rostris and Calanus sinicus were the dominant prey item. With the increase of fish size, there is a corresponding
change in the feeding strategy of the Bohai Sea small yellow croaker. According to the feeding intensity, as indi-
cated by the percentage of empty stomachs (PES) and mean stomach fullness index (MSFI), MSFI was low at the
smaller fish size, resulting in the small yellow croaker increasing the feeding intensity as observed by the low PES.
With the increase of fish size, the feeding intensity was enhanced by increasing MSFI. According to the prey items,
the mean number of prey per fish decreased significantly with the increased fish size, while the mean weight of
prey items per fish increased. According to diet compositions, the feeding habits of small yellow croaker had sig-
nificant ontogenetic variations. Small yellow croaker less than 60 mm in body length mainly fed on the zooplank-
tivores copepoda, euphausiacea and mysidacea. At 60-99 mm long, it mainly fed on demersal shrimps and cope-
poda. The frequency of demersal shrimps in the food increased gradually with the increasing fish size, whereas the
frequency of copepod decreased. Thus, fish with a 60-99 mm body Iength belonged to the generalist predators
group. At 100-119 mm long, it belonged to shrimp predators group, mainly feeding on demersal shrimps at a fre-
quency of more than 60%, and fish. It still mainly fed on demersal shrimps and fish at greater than 120 mm in
body length with the frequency of fish in the food increasing gradually, and ultimately more than the frequency of
demersal shrimps (beyond 60%). Thus, fish greater than 120 mm long included shrimp/fish predators and pis-
civores. The feeding intensity varied significantly across seasons. The feeding intensity of spring was lowest and
the feeding intensity of summer and autumn were higher. The difference in the feeding rate was higher (PES was
lower) in summer and the feeding amount (M SFI) was higher in autumn. Seasonal variations were also discovered
in diet composition. Acanthomysis longirostris and Crangon affinis were the dominant preys in spring, Ambly-
chaeturichthys hexanema and Alpheus japonicus were the dominant preys in summer, whereas Alpheus japonicus
was the dominant prey in autumn. By analyzing historical data, we found that the feeding habits of small yellow
croaker in the Bohai Sea were closely related to the composition and abundance of dominant prey organisms. The
temporal and spatial variations in the feeding habits of small yellow croaker is closely related to the fluctuation of
dominant prey speciesin the environment.

Key words. Larimichthys polyactis; the Bohai Sea; diet composition; feeding intensity; temporal and spatial
variation; ontogenetic variation
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