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Rt HAGIR R0, i O
BRI RIERI=EE SR TP B AR 7R gkt
X 3 PR PR PR S S RE ST A RS R AR
SRR, 157 (8 S it R BT IR b i 52
BRI RGO, IF X 2 P S B IRE BAA I
& BB AR R AR S R

1 HRST®

1.1 EW&ERKESIIFFE

P GO fift 4 5 i (42.84£8.03) g (x£SD), H 3t
300 4% F; K75 4k i ik i i (37.28£8.58) g, AL it
400 4%, Y0 F 7 S/ NSRS Sk R R ELA A Ak
REAMAR, BB T 34025 m* BEIARKAE (2 mx 1 m
x 1.25 m, KB 1 m) OISR, DISRHASEE IR R
TLKAIEER R G0, SLU0 I 7K 28U TTE FITRD 38 b B Ak
FBESLRIKAE, R HAME T 24 m/d. SERTE ASKIR
BEFHEAT R ESRCRR A . DIFRIH 2008 4F-5 1
12HZE7H18H, SEIAE E KR 5 b #
IR T 22 8 S B A T
1.2 B

UKEESANG A 7 ST, BT (5.53+£1.29)
o, A 22 By st s HASSUIRA T & (3.69+1.06) g,
LRSI A T 0.19 g, 1 26 % FEva ek, 37
TR S5 1 B 2 22 57 b 3 (P<0.05), #5250 o/ £,.500
of fi 2FPRIAS 402 /K 5 % B, BT 20 CCHR TR A
FHo WA E 2 S50 0 MR AR ] A B 1 8:00, 55 1
JEI PR iy £ B 55 2 JRI AR VR H AR SR ANESHE  E A
TRATRLBAH 1 h S BRI bR
1.3 KIigit

ARSI E M AL AT GR 1), Forp it
WA 1 RS R A 2-8 M IE SN E ,

TERHALA 1P/ DGl AR R I 75 2k £ 43 S S
T35, 2 24 AT AL, % 43 3112440 ind/m’ (100 ind/ 7K
.60 ind/m’ (150 ind/ 7K ), I 15 BL 20 A FH F 0F
G2 B A £ X 3 PR AE W) 1) B Wi 57k (Diet
selectivity) M fix K & B & (Maximum food intake),
RIER LIRS R A T, A K

a3 SRR 10 B AN 1S B2, 1 o H 8 it de KA AT S A4
B T S (E R e R i, 205, HE 3 0
(142.5£264) g kg - d" A (1048+1.7) g kg ' -d s

MR iR R B &, BOE B B R AR 5 &
TR 2 F124 50.0 g« kg™« d™ I 2 2 R AS
AT R (BDRHE G 2-5.7), T 4 I FURE B R A
% € B S ERHRIR B 2 IERHE R 2 22 1R 25.0
g ke T IHERLEE = (BRL A 6.8), S8 S AU
FEAAXT R o A7 2 b e M 0 20T 3R AR A W 1)
1 R A 2 R, X 2 A S
BAECK SR A ) 3 0 R TR KB B R
FEHERE &R, A — A PP EOP R I 7S Zefa
Xof [Fi) A VE A P 8 R B o o B LA R
S, AN M 2 B W) 5 A8 Iz, WA R i
HEYERERM,

TERHAL 5 2-8 BRI 3AFAT AL, W UR % B A1
[ fih 32 ind/m’ (80 ind/ 7K ), K I 7~ 28 1148 ind/m’
(120 ind/7KHH), TR G 2-4.5-6. 7-8 43 Bl ATHZ
MR L 2 Ffr 3 ol AR Ak A 2 o Al £ 2R B T
R T AN R R ZH G AR AT Lok 5B R 2
AR QR B BT A A TR R O 12,5
g kg - A IEERA A U TR A A TR R R S
FiC, D PR B P AR ] PR 5 2.3.4.5); #
WU P A (B AR AR i, DU R PR 2 S L
BIAAS AR A S AT 6 F18), FEWLZ 1. [al—1H
BHLA T U725 57 0 B PR 56, 0 2 b il £ 26
XPEEVEYIRSE G RE S R A W 2 5. AR
Y14 T 725 53 B PRS0 R R A AR Tt 2
A R BE S HUE & A WET .

14 BEWNE

P h 5 3K BENLIBURE , S K R ER P G
fil 8 F& . RISk M 12 2, BURE Jo B T AR R
FEHIET S, I i AR A A T, R A
A2 IO EE . SR FH RO A, R it 30 1
mm; % Z I EE R T # K (Excell BH-600H) F&
i, H R RFRE &4 600 g, FREDHT N 0.01 g,
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Tab.1 Prey combinations for trials of feeding competition between two species of rockfish g kg d!
BRI A T i Fecd
Prey combination no. HARELUR it AT
A. jaonicus A. personatus L. gracilis
1 150.0 150.0 150.0
2 50.0 0 0
3 0 50.0 0
4 0 0 50.0
5 25.0 25.0 0
6 12.5 12.5 0
7 25.0 25.0 25.0
8 12.5 12.5 12.5

1.5 #iEMEMngitabE

HEEE (Food intake, FI) (g kg™« d™): FnZM
Ja A ke ARTRE () 1 d T & IR 740

HEER (Occurrence frequency of prey in stomachs,
FO) (%): FEARAE YIRS S b B o], Ay e
FAPEVEYIRIREAR S BREAR R L

T RE 43 B0 L (Weight percentage of prey in
stomachs, WP) (%): F&7R 1 IR 5 341 R AEAS T
R AR BT S

K0 Wlev FRER LR LT RN A U 75 2 1 Xk 3
CiER SR £ /A= W

I=Cri=p,)/ Cri+p,)

Kb, CHIEREEFR R, r 3R 2RI LE B YA
JCH L — R ERL 3 Y 0 G p, 2R ] — Fh R
WM TEFREE A 2388

SIS ELAE R H Excel FR A HEAT F R 30 F1 5 2541
Bro GERDSFIIME = PR

2 RGN

21 EYNEEE

VG- il 1A U8 75 28 40 % 3l PR A1) 358 B
2SI, TR 3R R A B A RN
B KB IR R o T i 0, H AR SRR 4038 aF
(P<0.05), IR BLAR K -5 HAHTR], B —F %) 3 Fh
TEASR A 4 ) 5 B 24 o v BIMIAR R Ol A H AR

BEUR ANEHR (P 1), Tvlev 48550t s me TR RESS SR (R
2)o PNy, F A O K 2 Fh 0 28 1) R, B
ARGEUR AR E B R, AR A AR R
22 BYMESEN

MR G2 3 4 AT UL, SRR VR E e,
2 Fiea kST TR A 2 5 (R 3L A
2), A H AR (R 2), VR ECF- il 1 1
BEE TR SL A (P<0.05), BT & HRHE IR S
H 6.25%; B E T (RS 3), VIl i £
SR L2 TR B E (P>0.05), (HRTH A
G 22.22%; FAAANEORT (HDEHA G 4),1F G
S PR R G A SR A AR A (AT
R E ST (P<0.05), FILAT WL, AR —Fp ik}
I, VPG Ph B 5e SR )9 TR/ E i

H ARG 5.6 7T DL, $5 0 2 FEDRLAE Wi, 2 Fh
FriE T B TE A e ) 22 AR 3 (GR3.E
1E2), THRIA 5, VR DG fil B £ 2 o 3 1
TRIEFSE A (P<0.05), % H A SR Afi o e &
R ERETIRH (P<0.05), Ri#E & HAGEIF 1
R HE 1 12.5%, WHEEHA G 6 AT W, VPG
fi %ok = 7 £ 9 5 £ S B £ 4 L 4 1 3 (P<0.05)
TR S Zfa, X S fa H AR RS
H 1 6.25% 16.67%, % H AT (1) i 2 40 B H
# (P<0.05) B FJE# . 1L, AU 2 LR, i
[Pl &Y se e T4 T RS 4efh,
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VRGP KA VFIOPEN KU VFIOPED KA VFIOTPAl KA
S.schlegeli — H.otakii S.schlegeli  H.otakii S.schlegeli — H.otakii S.schlegeli — H. otakii

100
- B 4iEIF L. gracilis
O HAREMF A jaonicus
B Effifi A personatus
g 75
-
S g
=&
KRE 50
I g
= =
=
<
= 25
0

5 6 7 8
THBHHA Prey combination
1 TRHHE 5-8 S R0 B 5 W) BB R 20U
BB G RO TR R

Fig. 1 Weight percentage of prey in stomach contents gained in trials with prey combinations 5 to 8

The design of each prey combination is shown in table 1.

—a— VFCPA S. schlegeli —a— VE[CFA S. schlegeli
—A— RWALAL H. otakii —A— RN H. otakii
100 - 100
B RS
L= 80 = 80f
i, Kig
=L 60f REE 601
& =S H& 3
BES sof S8 Ll
o ﬁ: T .
g e
£ 0r R
O 1 1 1 1 1 J 0 1 1 1 1 1 J
1 2 5 6 7 8 1 3 5 6 7 8
THALA Prey combination THEML S Prey combination
—a— P[P S schlegeli —a— RO S. schlegeli
—A— RN H. otakii —A— RN H. otakii
100 = 100
B I
S s0f g
¥ & ¥ = L
REL 6ot B& 80
il S
=~ = A
%2 40f =z
£ > 3 L
IS m g 60
= =
Z B e
S 20 =
s}
O 1 1 1 ] F 40 1 1 1 1 1 1 1 ]
1 2 7 8 1 2 3 4 5 6 7 8
TR A Prey combination THRI41A Prey combination

K2 AN[FVEPRHE S 280 3 R Wi Hh AT
RS LR
Fig. 2 Frequency of occurrence of three prey species trials with different prey combinations

The design of each prey combination is shown in table 1.
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AR A7 .8 1T UL, ML 75 2 1 3 Fh i L A
Yy, AR Al (0 S BT B T P RE 25 RN
PR 0 3P ERLE e, 2 Fhes i fa ST i
M SE S aE ) 22 5 3 GR3E 1 E12), IR
A 8 AL UL, VR LGPl H AT A fa i) 8 & it
PR BT A B TR ANt (P<0.05),
TR A 8 5 1R AL A 7 A HL 35, 1 TG P i 5% 2 200
MR T BT AL LY R R (P<0.05), 3% Ab,
NRE T 39.04% B 1% £ w47 W S TR IE SR A
(P<0.05), Tl J&5 2 X 240 B R 1Y) 48 £ o T 4 B L
I (P<0.05), HIARABIG N T 8.34% , Horp i it 34K
Fet i T (P<0.05),

TCIE R i 70 R BB = 1 [COT- fil 1 52
AR i, Ry 5 R R IR BRI
ML TR AL A, (HRHA 7T RTE Y
B e NTE
2.3 {ERARTA YT SRR

XoF H PR A2 57T O, A IR A B AR

VEIGP-filh 55 4 ) i E o T RIS fa, BRIV TR E
10 (P<0.05) & T 5 # (383), Bk B 24 v
HH6.25% (E12), PR SIH B A2, 35000 7 £ 1
HAELIR A2 B8 AU H AR SR A TR
B3 (P<0.05) B Tlad , s Effanrifa i
(P<0.05) B T I & . TR A 3.5 8% b 45 St A
Al X R, e I AR BE AR BRI TS L, 003
IE BRI, T4l TN, SR Be s X B R
1) 2 FhERHR S ORdsr s S AR 34

X LEPBHE A 5.7 AT UL (GR 3BT 1L 2), 4%
AR AR 0 A f ), 3/ QP i 3 2 FhE i
(5 SR TR e, PREEX 2 PR NS,
IFIG N4 BN IS, i K A0 B0, BT i
B LY R 1K 43.02%, 11 1 3 (P<0.05) Bk /b T % & i £
HORR D, i3 L N 46.48% [ 22 18.87% , % H A 5%
BR R 25 T3 it it 22 5 R 3%
(P>0.05), XK, 5a P URE BEAHX BRI O T
{CE AR B RN , Sa 4 TR

&2 (ESEAS LXBRREGHFR TSN AEEHNERE ERHINE RES ML R IvieviEH

Tab.2 Food intake, occurrence frequency and weight percentage of prey in fish stomachs, and the Ivlev index

of black rockfish and fat greenling gained in trials with prey combination 1 x+SD
T H Ttem TR Preys VFECA S. schlegeli Kik752ktt H. otakii
(n=20) (n=30)
HAENF A, jaonicus 53.7+30.1" 16.1£26.6"
o Lo E it A. personatus 76.1£86.1° 65.2+39.4°
W/ (g kg - d)
Food intake YIEENF L. gracilis 11.4+18.9° 7.2+13.7
S5 Total 14152922 88.5+29.8
IR /% HAEMR A, jaonicus 85.71 35.71
Occurrence frequency of prey T #5114 personatus 100.00 92.86
in stomachs
YIESUT L. gracilis 42.86 28.57
. HAENF A, jaonicus 41.90+32.08 20.98+32.03
Tk 1% !
Weight percentage of prey — EHiffLA. personatus 48.84+35.19° 73.08+30.97°
in stomachs )
YNEEUR L. gracilis 9.26+12.72* 5.95+11.76°
HAELME A. jaonicus 0.07 -0.29
-
IVIev,j:E;& LA, personatus 0.24 0.38
Ivlev' s index
YNESHF L. gracilis -0.61 -0.62

L A3 R — SR AR BAT AR LR, WZR S R 22 57 .2 (P <0.05).

Note: If the values of a parameter in the same line have different superscripts, it denotes significant difference (P<0.05) in this parameter between prey

species.
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£3 TMEMMESTIFRESIIKEAEZENERS
Tab.3 Food intake by 2 species of fish under 7 prey combinations xE£SD
T} Feed
eEEiN LIPS — — Skt
Prey combination no. Species HAGIE Eifh I Total
A. jaonicus A. personatus L. gracilis
o, :
ﬁ&ﬁfg 45)Chl€g6h 69.1438.0" / / 69.1+38.0"
2
N )
jc/jz/\(f_%g - otakii 445+29" / / 445+29"
ﬁEETF(iE_g 43)Chlegeli / 58.1+23.1° / 58.1+23.1°
3
N #Q ..
jtdz/\(/fz%g - otakii / 55.5+40.8° / 55.51+40.8"
ﬁEEﬁﬁ;ﬁa_g 4“)“]11‘35’6” / / 58.4+31.3" 58.4+31.3"
4
b )
jwjz"(fz%ﬁlf olakii / / 29.8+21.5" 29.8+21.5"
‘$&$(%lﬂi% 4‘)"hleg€li 2574229 27.54280" / 53.24462"
5 s ,
j‘“jz"(%_%g' olakii 22.8+21.2" 17.7426.3" / 4024357
N N1 ﬁ : i ;
ﬁ&ﬁ’nﬂg 43)0’”65’6" 124+180° 17.5420.3" / 29.9433.6"
6
N ALY -
Kiles ‘(f_%'g' olakii 18.8+34.3" 11.8+223" / 30.8+38.6"
ﬁmﬂ?(ﬁfg 4S)Chl€gdi 37.1+£16.6" 203+17.5" 392+20.5" 96.6121.9"
;
b y
j‘/jz"(ffg olakii 37.6%26.8" 523+35.1" 67+12.1° 96.6+45.9°
‘tFEEJF(iE_; 45)°hlegeli 212+203" 156+19.4" 18.0+25.4" 5514252
8
N #Q ..
jtdz/\(/i%g. olakii 9.7+15.0° 56+10.2" 102+15.3" 25.5423.6"

T He— A RS A RE A i (R AR A AR, I 2n B e DR I 22 53 35 (P<0.05) .

Note: If the values of intake in the same line within a certain prey combination have the different superscript, it denotes significant difference (P<0.05)

in food intakn between species.

XF ARG 6.8 (3. & 1. 1812), {5 /b
H A SR AR A7 e, 1 P flh o 6 7 £ A 8 1 3
B3 (P<0.05) = T KIS fa, 1 3 % H A g iR
AR E R 25 A 5 (P>0.05), 1M 24443 H A S oF
TR 7 0 B MR AN, 34 TN 25 i ) S AR, iy o
H A ;MR i B % (P<0.05) W T 5 &, 435
Lbm e 5.86% (022 5N B3 (P>0.05), B =
R 35.83%, T EA a3 (P<0.05) &
TIE&E, B Bl 3 (P<0.05) & T /a4, i
R EH 41.67%. Vi EF-filixoy 402 iR 48 Al
3 (P<0.05) 1= T 5, T 2 H5 B 405 R ) o o

IR i (P<0.05) i TS . X RV, BYRg
WA RE RS B DU, 38 Ak = R R IR
RERFAR S i B B, 8 B B TR S LA
SR o [RIE 22 WY , ANHE 55 0 VR B R B ARG AIR
GO0 T SN B IR A A RERIR A B
PERHY TE BB
24 EREETUEMESOEME

MBS O B TR AE Y D R
BRI N 3, e i AN, R ik A=
Yy RN, R IR R A5 .6 R I, R IR
PR £ H AR SR A B 1 4R 1 B R (P<0.05),
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A A 5T B L I RGN (P<0.05), -S4 (B AH 22
16.41%., K7~k taxt 2 MR B a5 2B A
B2 (P>0.05), FEIEAH 21 6.38% , Xf LIRS
7 FERHA A 8 T I, Y B 1 FCF- il
B MR ) B i 5L DU i 258D (P<0.05), TR TS
LA AT B AR 0 i 23 AR L S R (P<0.05), 1]
N A £ 19 B A /B 2 5 0D (P<0.05),

3 itig

TR A 1 25 W, /0 QP fil R R U 7S 46 f
XF i H AR IR S Y e 2 5
& T EHTIX 3 BRI 4 A ), Rt )
3FERNE B IR RS B IR AR B R X
Oy TFH 33 TR A 2-8 22 6] Y He e B A T3
TN 3R B Wi B YT A ] AR TR
) — RS ZFH RS RE ). Al DL, AN [R] £ 20
LB HRH R I 0 R IR] B ) 36 S 1) O B
M Al

£ 35 4 M ER B8 PR B DA OC Y, A I
PR BCE TG, RIBELSSREEY
T AR K 2 R R B e B S
AN, FLAS S th B AR 5% 0 7K 5 A ] B 340 5 il
TR A B AN R B I R SR &
T RS S EER F 2 B R, B SRR i
250 FETURHALA 1 RIS A V/F Tl R TR 7S 26
i B KA B4R (142.5+264) g+ kg - d7 I
(1048£1.7) g+ kg™« d7 ARSI B THRHA A 2-8 11
MR TEE N250~750 g kg - d7. BRERIA
A 618, A ERL 2 25 B F R & T 22.22%, £F
BA LI EOR, [F I R B T R R B B &
jfibs gy S E A

53 BB M 50.0 g - kg™ - d, Bl 28 54 il
K OHFEHH 52.3.4.5), BREEHH 532 748 8%
(P>0.05), HoAWGE ML G v i/F [CF- il S 3
FE TR AL AL (P<0.05), R FCEahR &
e ER T RWANL M, X 4R AT 1

PGP ) S8 £ 22 57 ANl 2 (P>0.05), T KT/ < 2k
HTETRLZH & 4 P B B & 1B 2 (P<0.05) fIR TPk}
M 2 PRI G 3, X R IR 7S et X B AR Y
VERRPEARMG . BPRILA 1 B 2R S AR S
AKX AHES AN AT [ T (HPEDRHE & 4 i DG fil
4R i 3 (P<0.05) i3 T RIS 2, Uil 5
XoF B P [T 367y B

HRAE S50 25 5 T LAE B, BRIV IGT B AR
N A Y56 RE ) AR —HF (AR RE IS N R
Wesh, M AR B H AR SRS R
I VRS AN R Ak i SRS, 4A
SR B BB = i, VR ECSF- R T 2 B &
S E R R Sl S AR E R R R A K
ok, K&l s KRk s gle, 5
BT T 6 T S Rk AR Y RS
Wishty B GRS "> S MR KRR
R T AR S IR T TE A, A R
KA AT RN o RS ot i £ 28 4R
BT T B ST, KIRIEARL AR EREE
JIERGHRZE SN 28 R sh W Ak R 26, BT 5 )
B ) 2 11.44% .28.51%.9.40% 43.80%, i B %
43 911 H 34.38% .21.88% .30.40% F121.88% (n=32), 10
AE 5 RS rRA V RRE AR T i fh  FRAEREAC E
T, R A PER 10 AR AT AR ARAR K 14 FR Tl 5
TN S (R3S A 1 25 4y ) G IR AR 15 0
KB (n=17), T KU 7~ 26 fh 5 B2 DR 28 0 15 0y
£, HR RS AR (n=15), #7520 14" 40
X E R A T A T S R it A T T B S
OYMT, K BLRT A R RS N £ 2 Sk 2K,
JF B R 21.2% .20.7% F115.1%; KU 7S 20,
TR ER AN 1 2 o3 B0l ik 37.5%
H123.2%, XEEHFFEHRY], NSRRI EVF IR
Sl R U 7S 2 ) R R AR R R
BYsEgx 4. BEBEIE AR K P IEl AR
P& Y, TR RS AR R E &
YIRESD IR A IZOK A ST h 3 DR R, 455
&Y BT R AR B s b —E R

PR o

il
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Yrvadfe, FEINAMR IZITFEGE B T HORExE, oAt
AR PR A A5 33k 2 o il £ A L ol RIS AR 3,
SRIKIH AL A 0 (0 T A A e A A0 S B PR 5 R
YA, ArRedE— A GV IOl R U7 2 fa e
FIARK BRI 2 NS N B B e i, e Befs o
AR TR A B YT A AL

BORA SIS o 2 Rt T Kk 2 AN E
AL, ELAR IR R ARTER K 35 5%, (H 28 N 5L B 45
SATSRANRE 6 4 I ARSI . B 58, T
HSRIREE g/ FCST- AT Rl 7S 26t 45 S A TR
KL IETRI ) oINS Sk RS AR
i B2 124 STt BT R HUAY 3 PR W 3
AREARRH A I &R E, ik = i liF st Sk 2
FA, WM, KR SE 50 J0 1 58 A4 B SR S K B
IR TSR 0 5 BSR4 0F SE R AE ) 5 A SR
RS ) VAR f A B 0 R 23 558 PR T
INEAE2E 5.l S YN B e i 2R
AR A LU RIS N S, AR SR T 3
AT, 45 AT AIREA KL (n,=80, n,=120) FIEUFEEK
(n=8, n,=12) K ABANFEAEAR 1, BFEAFAE AT
AL — I T R R 2E RIBE LR 22, S B Y
PR ZEATH A, B0l 1 vl 1 BE AR, kR st [ A Y
TERR T 35— FEAKUAS B nRE AR 2 it LAk
BEALIRE L FRAT, 38 7T LA F bootstrapping #4735
BB,

O P E K AR AT R S K AT SRRk
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Feeding competition between two rockfish Sebastes schlegeli and
Hexagrammos otakii

TONG Yu-he'?, GUO Xue-wu'

(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources, Ministry of Agriculture; Key Laboratory for Fishery Resources
and Eco-environment, Shandong Province; Yellow Sea Fisheries Research Insitute, Chinese Academy of Fishery Sciences, Qingdao

266071, China; 2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Experiments of feeding competition between two rockfish, black rockfish (Sebastes schlegeli) and fat
greenling (Hexagrammos otakii), were conducted in laboratory. With three prey species, Ammodytes personatus,
Alpheus jaonicus, and Leptochela gracilis, eight combinations of different prey species and quantity were set for
the experiments. The diet selectivity, the competitive ability and the response of the two rockfish to different prey
combinations were analyzed based on their food intake and prey occurrence frequency and weight percentage in their
stomachs. Daily maximum food intalee of black rockfish and fat greenling were estimated as (14.25+2.64) g wet/(100 g)
wet and (10.48 +0.17) g wet/100 g wet, respectively. The two rockfish have similar food selectivity in terms of the given
prey species, as Ammodytes personatus, Alpheus jaonicus, and Leptochela gracilis in descending order. Black rockfish
has higher ability of feeding competition than that of fat greenling for its higher food intake and higher occurrence
frequency and weight percentage of prey. The results imply that both variations in prey species and in prey quantity may
affect the feeding competition of the two rockfish. [Journal of Fishery Sciences of China,2009,16 (4): 541-549]

Key words: rockfish; black rockfish; fat greenling; feeding competition

Corresponding author: GUO Xue-wu. E-mail: guoxw@ysfri.ac.cn



