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A. FEAKFEREERT 5 BRI, BIRIL FURIE 150070 2. A KRS sk # b, EIX 400716

T8 AR5 LU SR BORTLEN SIS KR BB A (Esox reicherti DybowskD 288 (Channa argus Cantor) ~ 8% (Siniper-
ca chuatsi Basilewsky) 85 (Silurus asorus Linnaeus) 1Rk 8% (Silurus soldatovi Nikolsky et Soin) 24 55 %6 44 %, 1 ot 55 1
FFEE S THEESEESR. SRS B LA KRS (Acipenser schrenckii) 1E A ) 3~5 FAE R €T M 5618
F A h BT EMIER AN E, SE AR EN SR IER A FEREET ® NER AR KR, KL
HEFESNTEMERGHHBEE KRWEREENE. LREREHE ZS5HATHARSTHKENEBRETFHEE,
T IR 8E i (Rhodews sericeus Pallus) HIESRILH T 55 BRI 072, VIR 1% 5 Fh A& 1 6 280 2 R AR 7K 4 38 8 A 3R 1Y
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2£,2007,14 D : 35— 40]

RERIR AR M R S TR £ B IR AT s B R 3 SRR AR
HE 5% S:5917 CRRARIRAD: A X EHS:1005—-8737— 2007)07—035-06

WE MR ERBKEERART 5, 1 e 5 IEF KA IE 73R A0 A i f 28 e TE R
RKEAEYBE PR @B RE, S KEAES FEFRENC ELRT R T ER R
RE e e & CBIEN. BEMMA (Esox re- s
icherti Dybowski) « %8 (Channa argus Cantor) ~ 8} 1 MBS%HE
(Siniperca chuatsi Basilewsky) « i (Silurus asotus 1.1 TS LR
Linnaeus) A6 3k 8 (Silurus soldatovi Nikolsky et 1.1.1 S8 skim RS R Iy T s, /oy T2
Soir L Hf [ 63 6K ASLBUH BRI N T Spyr 49 myr 794 (133°10°E 48°10'ND /B BT 2
EEBIR. RTXSHATRERMEELREN,  gaxg o 2w g IRG. 1999 & 50805 2T 5
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PR AL RS B SPR T DTGB, g o ) 73685, BRI 3.0 mo B A KR
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(Siturus soldatovi Nikolsky et Soin) (54.5 +0.06)
I 5%, Yy IR B A3 VG 63 £ I8 57 5 K AR il 3k
i AR, PUIH 72 he HoAth /N8 28 (R RRIE
LD Sk BB IRIT B 19 ) ¥ 65 £ 3R 3 R SR 4 3R A R
A, SRR
1.2 EWIRHKRTTE
1.2.1 WAEMKE HFRARTHE3Im BORERT
BRI WK, MAE EZEE KT 1.0 m, N &N
JE, LB 15 S AH .
1.2.2 FWAHZE K S5HAatkansnphsg.
BB S 6 SR 2 T 1 DR
POFE R, PRER G 1 4 8000T 1 AR, B LA 3
~5 FhiER 3L 2y 50 R TR, 48 h 5, G it MAR
MAetas SyhiERariE. S5h kvt
(MR e 1) R S R A el B et % S A
AR B R R A R 3 AT
S5, szl A Bl — 2
1.3 BRI

I R F T ZE A T AR e B R AR R
— i A B A0 AN R PR R I R 2 R

@ EFHIRIT (ndex of electivity) [ THE K H
Ivlev fI1E B2 2 04

E=G,=p) /Gy + pp)

Kb, E— B, - — e fiE
b B R R H (%) p— 5
e PEARL £ o S S G VER A8 00 T 4 B (%) -

Q) BR 7 J7 % 0 b, R SPSS # A4, FIH U7
ZE AT (One-Way ANOVA SR A5 56 I & P f 28 %A
FEBAMREEEEE R BEME, AR/ IMLEE
(LS H' ) Duncan’ s #1 Sk Z= fo 55 AT 2 B I
B, P<0.05 hEREE.

3 SEEH A HE SR AP IME + e E (X &
SD)#FE 75

@ #i i & % KR Killed Rate) : (—FfH L 1)
WA B 2R AZAVE R A R R ED X 100% -

2 HR

2.1 EWA&NiERKSHEREER

BB A A S VEUARL R ) R R SRS B 2 R AL
MRS LR R MR Fn. AR, RER
PR AR K S R E R HBEHL KR, LK
T, K 28.65 cm Y S BT £ T ¥R Kk
12.47 cm B FCEFRIF 444K 9,15 om 4H 65 43} St
MEE M E R AR, WA S A -Fi K
7.95cm MBI RIE TRB\HWIEFHEANE
UF k.

®1 ERMEadEREMEEEEETIRER
Tab.1 Prey preference of Amur pike (Esox reicherti Dybowski’ on Amur sturgeon

CER BOMHCE K e AVijfy o P A
Species Number  Span of body length T+ T+ Index of electivity
HEECBT Acipenser schrenckii 15 9.30—14.80 12.47+1.53 13.33+6.66° -0.12
BRI, Rhoeus seniceus Pallas 13 7.10—9.30 7.95+0.65 28.211+4.44b +0.28
MEERIEE Xenocypris microlepis Bleeker 19 8.20—10.10 9.15+0.64 12.27£3.042 —-0.23
TR ST Total 47 5.80—14.80 17.93+8.82

E: F— AT A A E T KRR EE BEEER (P<0.05.

Note: Data without the same superscripts in same volumn are significantly different (P<<0.05).

2.2 SEXMEREHEELER

B X 15 £ P TS P P £ B SR ) 52 10 B 2 BRI
UL SER EEIR IR 2 Fron . AT LA HY, A8 SER A R
SRR S ER T HEEMR R TR AR
B AR, it A5 R0 4R 4 AR B 2 () B0 T8 B 2
S, M 5 HAL R 2 AT fF A B £ 7.
[Fi) A 2 5 0 Tt 1 69 R0 240 65 A 6 ) 8 5 4 9 s

BT 2= SR UL, T 68 o) 5 il 1Y) 3B 5 1 8 A
HREME. XEERTHREKN 39.68 cm 12 2%}
SEAK R 12.47 em B R EF R 4464K 9,15 ecm
EERLAREETCIE B2 T, RIS E 4 TP
11 7.95 em MIERBEEI R I T AR 0 IE B A0 =
UF k.
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®2 CBIERGEIEGHEETRGR
Tab.2 Prey preference of snake-head (Channa argus Cantor’ on Amur sturgeon

(EESLES BiE  AKEH /am SEBHEA fom W BE /% RN
Species Number  Span of body length Everage body length KR Index of electivity
MEEC®T Acipenser schrenckii 15 10.80—15.20 12.47+1.53 2.22+3.85 —0.49
BRITEE Rhoeus seniceus (Pallas) 15 7.10—9.30 7.95+£0.65 17.77+3.85" +0.39
MEERVIEE Xenocypris microlepis Bleeker 16 8.40—-10.60 9.151£0.64 4.17x+3.60° —0.16
THEME B Total 46 7.10—15.20 8.05+8.03

E: F— AT A A E T KRR EE BEEER (P<0.05.

Note: Data without the same superscript letter in same volumn are significantly different (P<0.05).

2.3 PEyiE KRR FEMIER

{5t o) e EC 65 %) 0 5 M S 30 1 SR A 4 RS
DL B RINR 3 Fion. A LG H, A S A i)
BB KSR EETHEMIOCR. HR AR
T EAMIE RS E A, 5 1K4 23.18 cm FIHHHT
SEYIAK A 12.47 em B KB FIPF 354K 9,15 em

ARG AR AT P 22 AR, AN B s TN 244
1 7.95 cm HIBFOE AR DL T R 98 A EHAE R & 4F
P BT FIR KN 6.64 cm B8, R T =20 41
fgs RAEZR AR, IR IR EAE, X
) A A B AR AL T e AL T R

R3 WHIERBSHREZHEETHRER
Tab.3 Prey preference of Mandarin fish (Siniperca chuatsi Basilewsky) on Amur sturgeon

(EESLES BiE  AKEH /am SEBHEA fom W BE /% RN
Species Number  Span of body length Everage body length KR Index of electivity
MEEC®T Acipenser schrenckii 15 10.0—-13.9 12.47+1.53 2.22+3.85 -0.51
] Carassius auratus gibelio Bloch) 5 5.2—-8.3 6.641t1.21 13.33+11.52 0.31
BRITEE Rhoeus seniceus (Pallas) 10 7.3-9.8 7.95+£0.65 33.33+5.77° 0.48
MEERVIEE Xenocypris microlepis Bleeker 18 8.1-10.3 9.151£0.64 7.41+3.207 —0.30
THEME B Total 48 14.07+13.65

E: F— AT A A E T KRR EE BEEER (P<0.05.

Note: Data without the same superscript letters in same volumn are significantly different (P<<0.05).

2.4 EHXTEREIHEFEMLEER

fig o i 8 1Y) 396 49 P £ B S 50 1 32 1K A A R
UL SER SRR 4 Fror . A LAE HY, A8 SER A R
SRR S ER T HEEMR R TR AR
B RMIE BRI R I, K 45.93 em B9l %)
BT8R A R R FEPER B 2 KP4 -F 44

K4 12.47 cm BYiE K EF RIS 318K 9,15 em 4165
FIEREEE B E B AR E, WA WP B KA
13.42 om B CEIERA 7.95 cm 8% i F1-F
KN 6.6 em MEIRILH T AL EHE M=
TP, o 580 ) i e e R

R4 BUERSHEZHEETHRER
Tab.4 Prey preference of cat fish (Silurus asotus Linnaeus’ on Amur sturgeon

(EESLES BiE  AKEH /am SEBHEA fom W BE /% RN

Species Number  Span of body length Everage body length KR Index of electivity
MEEC®T Acipenser schrenckii 15 10.60—15.20 12.47+1.53 15.54+£3.86° -0.36
M  Saurogobio dabryi Bleeker 5 12.10 - 14.50 13.42+1.03  53.33+11.55 0.17
BRI, Rhoeus seniceus (Pallas) 10 7.50—-9.70 7.95+£0.65 53.33+5.77° 0.17
MEERVIEE Xenocypris microlepis Bleeker 11 8.20—-10.00 9.151£0.64 21.21+5.25* —-0.22
] Carassius auratus gibelio Bloch 9 4.80—-8.50 6.60£1.98 62.96+6.41° 0.25
THEME B Total 50 4.80—15.20 41.27+20.66

E: F— AT A A E T KRR EE BEEER (P<0.05.

Note: Data without the same superscripts in same volumn are significantly different (P<0.05).
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2.5 IRREEIEREEIZFERER

PRk tf o 3 8 0 305 6 P £ B S B B2 B B A R
oL LR 5 RINEK 5 Fion. ATLAER Y, A s258 P il
BEafR K SHBEFRE - EHERR. NHEE A
I B AL R TR bR T LI B, 7R 54.50 em
FRYPR SRt R i 5 T80T ) £ B PR R L B 3 K

SO 12,47 em BB FCEF BB M R A
HIEAE, B — € RE S, XA KN 12.56 cm
Ut BB 5 A SR AN T AE IR K 7,95 em 18
.9.15 cm 4085 ALHE K1 8,57 em MBI =
S A E T

RS FLBEHBERENEZEHEEIRER
Tab.5 Prey preference of northern sheet fish (Silurus soldatovi Nikolsky et Soin’ on Amur sturgeon

(EESLES BiE  AKEH /am SEBHEA fom W BE /% RN
Species Number  Span of body length Everage body length KR Index of electivity

MEEC®T Acipenser schrenckii 15 10.30—14.80 12.47+£1.53 24.45+3.85° 0.0071
M  Saurogobio dabryi Bleeker 10 11.50—13.20 12.56+0.89 63.33%+5.77° 0.48
BIRTLEE 8 Rhoeus senicens (Pallas) 11 7.00—9.70 7.95+£0.65 6.06£5.25° —0.67
MEERVIEE Xenocypris microlepis Bleeker 10 8.20—-10.70 9.151£0.64 6.67x=5.77° —0.64
] Carassius auratus gibelio Bloch) 4 5.60—11.00 8.57+2.64 8.331+14.43° -0.29
TR BT Total 50 5.60—14.80 21.77+23.61

E: F— AT A A E T KRR EE BEEER (P<0.05.

Note: Data without the same superscripts in same volumn are significantly different (P<0.05).

2.6 SMARMEEWNEREERERRA LR
5 b A R 20 il R A9 R BEE S L LR 6.

AT UL R B 5t B0k it T S ) 4

TEVRI A AR, B P 22 s U PR SR it 65

FIAE B TR bR Ry TR, (B2 AR/ 1 B AR SE 56 i
WE R K O 12.47 B B B =,
FR, SH aEZAMEFEERIRE RS RMAYE .

R6 sHARMEEAWMBEREGMEREERER
Tab.6 Prey preference of 5 carnivorous fish on Amur sturgeon (Acipenser schrenckii’

R 68 % b RSB
Carnivorous fish FEsox reicherti Channa argus  Siniperca chuarsi  Silurus asotus  Silurus soldatovi
Dybowski Cantor Basilewsky Linnaeus Nikolsky et Soin
555 R4 Number 2 2 2 2 1
WRZE /% Killing rate 2.22+3.85 13.331£6.66 2.22+3.85 15.54+£3.86 24.45+3.85
BB VEIEHT Index of electivity —0.49 -0.12 —-0.51 —0.36 0.001

E: F— AT A A E T KRR EE BEEER (P<0.05.

Note: Data without the same superscripts in same volumn are significantly different (P<<0.05).

3 Wit

3.1 ARMEENIEREHEEERERIER
83 K 7K EETE AR

AT TR I« A2 HARAH BRI RS R AR BT 2
AR R RIS DU, JUA B 200 it 1
i34t AR B ISR 22, X AT R 5 M IR A1 B 5 Ok
PUENRIEE R A HHA7 KRS, £F
WUARFIAETE PR AR 48 — M AE WAL AR SO T, &2
I T EHAACH AR TE A B AR B £, BUACAT 2K

B T H5RZ 8B AR ARBEN R ik
W 5 AT B A MBS -~ BT TR A s AR R
VB A DR £ T A R T )7 LE A8 R Ha 3k«

DRl b £ R AR K AR 4 T TR 5 I P 49, X ZE A7 R IE
—E BN IR A RIE U, 1% 5 M XU A B
(EREESOPAN SEURER i oR NS

HE AN [ P B £ 20T T PR3 A A B 2 Y HR AT
T GR 6, T LA Y, AR Sk ) [R5 A b 1k
el N B, Rl 24.45% Bl BE5H
BERELEHEMR, REZIEEER R OREH#
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ErPE ARG 20), RS G R R, LR AR AL
B EEAEEIRL AN, R R 2.
3.2 AfMaEMEMERSNERGER

FEBE A £ A7 S TE AT IR S A 27 TR AKX, B
TH KB AR T R X, O DXURE B a2, DU &
Nk, B e R 6L B 4, Z2 A R
B, B RN B8 A 4 b 2D A S BT ok R 1 1K
it | 20 5k R A B RO 5 s 3 FRE RM, R B —Fh Y
WSRO EE, R T EMER T, BREa0
SEIn PR .

L i it B G0 R R RRE R MU AL T
DRIBFIIERE RKAEEBRE A Z WK AR,
D5 ZAE R, B TR E 7 O R A, &
ITFE B BB K FL AR, B LB & LT AR
AW, SR 5 VER DR [ TERL A R R S AR 2R
5 RIE R B 2R B AR AR AE Y, I e NG TR A
Pk N KB E e,

XA BIT 1989 FHRE T HEREBI P KRR L
18 1 B AL i P s O 3 R B R L A I T R A
2T 18.92% . 1997 £ AL T HIHRIE T KW
Bl S R E 5 R R, & 7% AR
WEFT AR B T 70 5t X 63 20 5% A5} o i R 5% i 3 FhiH k)
F SRS DT S O (S0 5% sy 2 L R A S R 4
SR ARIE 25 R A 5 R A LR, A SEL
H R A K SR & R H R R R

R AR W E R S ES ML RED],
Wl TE RN R ERE S LR EEHEN, Hatks
BEGEARALLS 78, 1997 AL SE MRS T K6 &
WA E T SRR, 55 b 8.1%
M 6.5% . S BT R B, 78 il (G 65 4 f . B
% gy RV % L AL 4 b T ) R L AR IS R, B
FED5r Ay 33.33% F1 13.33% » K W 5 T pl ik
PAm B, % it B 69 AR B SR A 2.22% » R
fetr ki —0.51, FEEMR b

fifi LSRR 7 B A 2R, B B AR SR 4
20y s Ok G Y VAT il F 5 2% B, A0
ool B 3 B ) O AR, AP Y A R
42.1%; REEWHFEMA Mg 4, EFPHHIR
By R 29.8%,27.1%,16.7% - 7F 4 5556 Fir
e Rl R, B0 B R, 0L 62.96% 1E
BRI RS, h 0.25. diy MEEHE R, 55
IR BT 5 AR -

3.3 ARMGEMNERE X/ NNEEFENEER

1997 R T L ARTE T 5 M ki 58 5ok R AHIE
(R R 77 K Il ) BE R 6 R A8 AR Ik A IR
SR (R TR BE ) DU — I B R 2 B O B
W, BT R VG S I iE A A R SUE T — R B
R W, B TR B B Y Ak A E A i 2
ARSI IR R AT DL S R 54.5 em )
PR EE AR AN T 10 om W9 IE BB A F I XK
T 10 em FOABARLER K& 0t EC 63 R gy, SRR T 3K
Bl BT LAt G 6T B fE B b
3.4 X T XWFH LT KRD (Killed Rate Differ-
ences)

A DAL, BAR AR TS B AR, SR A R SEE A
Y1 4y A R f, 7 IR B S50 fa B, B EAE S, BT LA
S A HE K s R AR K R AR T e, L 2%
JEFE RS AR RS RR, AR 25T, DA L B K

TEAREYRERE R, BN AN T 2
PR Tt 2 77 15, XA 36 05160 5 2 gy 7180,
Kruskal wallis T % 77 % 4> #7196, Fisher’ s exact
test 199, F [ 22 5 78 7 AT f 2 TR B0 VR4 I 1Y PR )
BT AR D . AP E RER T R R
Z 5 (KRD) XA Jy vk oy i e K e e 2= 5, HDSR A
BRETESNEHEREN ER R EME, HERE
KRG RBEPEIRFRAR VY &, 7T LA R E F A A 1 A S
S JURM LB AR B v 7 S, 1T DA IR B B 1 FR A
S UE R R A B 5 AR [ Bk A, BB Y S AN B0
RKIEWE AN UM EB A EEt =R, 2T
KRD 5 H A g H R G BER KNG N, FEE
ZHH AR R .
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A preliminary study on prey preference of five carnivorous fish on Amur sturgeon
Acipenser schrenckii

TANG Fu-jiang"%, JIANG Zuo-fa!
(1.Heilongjiang River Fishery Research Institute of Chinese Academy of Fishery Sciences, Harbin 150070, China: 2.College of Ani-
mal Science and Technology: Southwest University of China, Chongqing 400716 China’

Abstract: This study was conducted in the watery net tanks imitating natural aquatic community. 5 kinds of
carnivorous fish (Amur pike- Snake-head Mandarin fish- cat fish- northern sheet fish) and their food fish
used were all catched from the experiment watery: Qindeli bay of Heilongjiang River. Every kind of carnivo-
rous fish was cultured with 3 — 5 kinds of their food fish including Amur sturgoen for 48 h in net tanks.
Then the number of fish killed were counted: and index of electivity and the first application of KRD (Killed
Rate Differences) made by One-Way ANOVA were gained. The study resulted in low KR (Killed Rate) and
low index of electivity on Amur sturgeon, but high on Rhoeus seniceus (Pallas) . which means these 5 kinds
of carnivorous fish will do little harm to Amur sturgeon stocking in natural watery. In addition, the experi-
ment also reveals that northern sheet fish of 54.50 cm prefers to prey on the food fish that is more than 10
cm in body length. ignoring species. More experiments will be done to test food size electivity of carnivorous
fish. And reports proving the stability of method of KRD (Killed Rate Differences) should be accumulated.
[Journal of Fishery Sciences of China, 2007, 14 (7) : 35 — 40

Key words: Carnivorous fish: Food fish; Acipenser schrenckii; Killed Rate (RD) ; Index of electivity
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