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th E xR0 B AR B R AR

T#Fa k&

(OB RFSRENER 5 266003)

RE F 1996 6 ATEILARE EH T HAGRE P E T IF (KK 4.5—6.0cm, KH 1.2—
3.7g) 1B ARV & (B K 1.0—5.0cm), BT #¥4E 20d B 2 A KW, BF 5K B s dfxf B R RY
BRFEER, LREMN. KE 21—23C, 8k HE 30—31,pH=8.2—86, ENHA KA.
LRHERER, PEFMARRDENERIR C(g g™ ' ~d VEHKE WIBWXEHNC=
0.153W°77°, HEXBAMT, FEMIFERKRE R, FHAERKER 432%. FEIFHEE
HEAMWEMYRELEEN 12.721% + 2.792%, FEREHBEN 9.362% + 2472%, H
FEERERERZ HEHTHFHXR,

(@i HAAPE SEME #BE ESEE

ERSES QL8

AARPERFEMBANSAL . UNEHEE I E., HARYDEE KRR
MEREY AN ERBELED TR CBFEE, 1990), M HEFTFHMEBERY &+
HEPOHATOREHEE, 1993). AR BAERRAINYHEEEMERK S EE
HEARA(A—E%,1994,1995), X THARNYEWNE. KAERE EWE 4™
HAEBRBHFAEE MY GKEREF, 1993, 1994; A — £ %, 1994, 1995; X K &,
1995). X FHEMTHHARDEMHERESEIECHEFREGKERS, 1993; 1M E
B, 1995 A —£%,1995) . HAR N L HME. ARG FEMNENE A0 &0 &
BERASEENARER. U I FRITMAES RS WK FERNE I RER
TEH,

1 #MES5HE
1.1 LB

[ & #F (Penaeus chinensis) $14F (K 4.5—6.0cm, K E 1.2—3.7g) T 1996 4 6 H
BEAEUFEEXMENTRES, EERNKBERMNE YIS, 3d GRE8 BIERBENE,
LN MERBALS 8 N T RHASTER, TRAKS AN, 2, 3, 4, 5,6, 7,
8. HZAERE (Neanthes japonica) $11& (KK 1.0—5.0ecm) T 1996 4F 6 A R B ILFRAE K
P 3% 7 S B S 1) 5, T ZE N ZE KB 3% 8—30h, I Rt TURGAEYHHEIE

» EEEHHBRBTE. PDBo-7-35; HE A RB¥ESRBINE, 394360505 ,493762775. £, 5B,
HAET 1968411 A, 1L, U6, Fax: 0086-0532-2879091
WORE B #9:1996-12-23, W B 4038 B #9. 1998—05-19
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RrE,
1.2 XHIR

EATREZTAHT, BREE, EH 24h REK A, BEE 21—23C. FRTUE
¥k (L R 30—31,pH = 8.2—8.6), H¥ /K& N 1/4—1/3. L4y 8 4H,7E 8 30 X
30 x 30cm A BE BB SR [ B AT, SERFFIREDE A E X IR E T BB AL R 5%, U1
% 24h BE AR H AR EL A, GHEERR 04—4.8g, 240 FWER A H AR &
FRE, S 2dFRFEMIFEE | IK, FIRERS N, AERKPEST 60CHTRE. £
¥k 20d. WEREAIFMNE AP EGTFEELL. SIEMFHRESE, HEARD &R
BB Bk, R R U Je, 78 B A P AT RE(E I 2 .
1.3 SRABRITE

BESELRSE R FEFIFEENEL, L0350 87T LK MEE 20d WAEK
REWHK TR, HAREEXFESIFEEN AR, £EITHTHE S S EFERR
BEETHESER5HEAENAAXE. NBARIYERITESTFNESHERE
Crisp(1984) 8 S, LAY BUEE 3803 (k,) FIBE B R 880 (k) 3k, 0 A WF .

AW+ W, AE+ E,
k, = 7 X 100% k= :

R, kYRR AWAPEX T ESINE; w, AP EXEFRE TE F, APE
SHFEEM B AR YR TE. (L VEERHBREE; AP EXIFRERME; E P E
R R A BE B £ P EHIT S H AR R R (.

X 100%

2 H#R
. . F1 FEMGSEERTENTEELXERME
21 HEMFSAANDETEELL o D)
&ﬁﬁﬁﬁ Tab.! Wet/dry ratios and calorific content of P. chinensis
i%ﬁ?@f*@ﬂ%%??’ﬂiwﬁ and N japonica
1:4.74, $E2{H 0 16.61kJ/g; B AR Y S E/TE 8B4 (kJ/ g)
EWTFEELL N159, EEMH N o B f F 4.74+0.26 16.61+2.87
(n=11) (n=2)
18.14kJ /g. T EMIFHEWERER o 7 28e128
1%, h 7.28k)/g (R 1), ABIRLALIE (n=2)
EHITEERENITE. HARY & 5.99+0.27 18.14+2.34
2.2 HEXFAXRIENERE (r=10) (n=2)

FERAFE RO KT, hE IR H 4R Y & 69 5% & 3R 5 8 B 0 18 o A BT iR
2 PENGXBAFRIENRERE(O)SARER(F)ZEHXFE

Tab.2 Relationship between consumption rate (C) of P. chinensis on N. japonica and amount

of daily supply of food ( F%)

LA EPERE LY LKA EEEY,§ MERK
1 C=0.3269In(F.)+0.5244  R'=03871 5 C=0.323 4In(F,)+0.694 8 R=0.5190
2 C=02877In(F)+0.6231  R=02152 6 C=03088In(F.)+0.5585  R'=0.5534
3 C=0.2658In(F)+0.5104  R=0.2243 7 C=0.404 1 In( F:)+0.7420 R=0.7101
4 C=02747In(F)+0.6451  R=03741 8 C=0.252 3In(F:)+0.654 8 R'=02440
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B, PEMIFWESRE5ERIEEZEHMEARZRER L, XFAAREBENERGE N
0.05.
2.3 HEXNGEA|AFRNITEANESHE
HEMNIFEEH AR ENAESKE, DYHEHRRERRN 12.721% + 2.792%, K
BEREERBEFERR N 9.362% + 2.472% (%K 3).
£3 DERNFEAEARPENESKNE

Tab.3 Ecological efficiency of P. chinensis feeding on N. japonica

TRA W (g)” AW(g) W (g) W (g)” ke (%) ke (%)
1 0214 0.233 0.116 2232 15.632 11.643

2 0.480 0.090 0.117 2.643 7.844 4.894

3 0.469 0.096 0.099 2,197 8.885 5.809
4 0.349 0.260 0.096 2275 15.660 12.157

5 0.244 0.229 0.060 2.701 10.688 8.654

6 0.340 0.251 0.091 2,100 16.307 12.682
7" 0.385 0.102 0.083 1.561 11.859 8.116
8 0.529 0.252 0.136 2,608 14.891 10.940
Ty - - — — 12,72t 9.362
(+2.792) (+2.472)

1) AHFEELR S EAFR S ST REERSERE 1 XITE; 2) FENITNE: 3) RH
HFHTH AR ELSRE

3 Wit54%iE
31 HEXGHAERVENRRIESREMNIFMEENXR

TRERRY, EXERBOESF T, EMBEETHEPETTOETERARS.
ALRFEEGTEMIFMAEEEES/D, FEF I ESEMARKENEMHEERS, B
AL AR B, 3T B B R BT I MR 45 2R (K 4) . 3 R E LM X R BEBBIE.
EERHBERU g g d RN, E5PEMIFFARERN X R N K, B HTR
BAEMS M4 4, AT M X R EA BT & (R4 0.208 1—0.282 6), Ef7 E X% 0.05.
EEREEN, WREAEERERWER, PEMTFHTFHERR (g g '-d DEH
FHE WMEXRED C=0.153W"""7,

F4 FEMMEEEOSHEAE(). TEEMW)NXE
Tab.4 Relationship between the consumption rate of P. chinensis and wet body weight(#4) and dry body

weight (Wa)

HARYEY ARRE (2) ELE:p: BT
2.00—3.0 C=0.0639 Wa+0.770 1 R*=0.011 8

W, 1.41—2.0 C=0.059 6 W, +0.6225 R=00143
1.0—1.4 C=0.089 OW,, + 0.488 0 R’=0.0855

2.01—3.0 C=0.164 5 W "%¢¢ R*=0.2826

Wi 1.41—2.0 C=0.1398 W, "¢ R’=0.208 1
1.0—1.4 C=0.1577 W™ R’=0.2157
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3.2 HEMFEAEEAVESHERETENAXIEL

FEMTEEEHAFPENRETAKRRRERE. SEBHEN S—I12d(CF 1
89d), FHEHERHANVYEREN07g(BE), HAEKK PR 432%, HERE R
9.93, X 5k J5 %% (1983) B 53¢+ B X 4F 85 | 42 4% (Sinonovacula constricta) B B BT 18 HI 45
BNER R LB, LA —E% (1995 W& R E (R 5). XTREHTENIFAE
MERTRN. B4, KITESE (1983) ME — &% (1995) B A UL 2 S 8+ B xR 52
e A HEEN., AFRNEW P EFIFEEE S HTFESEMER 34.5%, IR
Zu T HEMITHEMERBRR, SEESHENITES MR L3, [LBEER
HORIR KB IRE,

®5 PEMFREKENEMSRMNERTL

Tab.5 Comparison of the results for daily growth rate and food coefficient (Cr) for P. chinensis

T B EERE  THKE  BEEE HAEKX ok e
() (g) (g/d) (%)
16—18 23—29 Bt 1.09 0.43 6.66 734" WIIE% (1983)
1.94 0.63 3.76 9.80”
3.06 0.74 493 5.76”
19 30—31 H AR b & 0.52" — — 5.5 A—E%(1995)
21—23 30—31 HERv®E 223 0.73 4.32 993 34

1) REHFIEE BN BREFHE. 2) HHAK BN AAEERSERERENMAMNHME. 3) BFEX
R MR R T A

33 ATHMEMILR

AR (Crisp, 1984) M E R EHAEFRREYVERARBNHESHIERNE
REFEEYNEERERMHE, ZET UMY FHRBIENERERAEAH TR
FeFk, BARLH, ZEE 10%—40% Z [8] (Parsons et al, 1977), REHH T EHIBK.
i A AR B A R R R B R R R 5 SR 29% M 20% (818455, 1992). A 3CFT
BERLFLIAEENER, ANA ARV EDPEMIFHRY RTEREERN 12.721%, B2
BB 0362% MEHKGEERE. HERETHEIGERENHANY RN EMELE
BEFENFIFHREER 9.2%, b E X IF 8 K W RBE R 149%. XTTEERE N, B 4F
FEEHARMPEEASEELSHITIY. X — T D A E X iR 57 o 7E A P R 4
ZERABRSHRBENIESN. XEHREHA, PENSIFHEEFREANETIESTEER
MANESBEEO IS, b EATEFES K REAEREHESED.

8 % X W

BEE HEE XKES,1990. EEHEMAMERETREREE. m- BEHEE. 135

XK K, 1995. B AR vb 3 4h 4R 69 PRI L EOR ROLAE AR P RE RN . KK PR ER, 10(1): 56—61
B @ OBRKNE,1995. FEMIFIFRJLRSI YN ERENFEEERR. BER¥E, 31—

¥E HA HEES,1983. EMFRER. AKENVSUNE. HHESHH, 14(5). 482—486
kL FTTWL BRWHS.1994. FEAEPEARPRHHABREHARNTE. BH¥ 58, 2503).
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STUDY OF THE CONSUMPTION RATE OF PENAEUS
CHINENSIS ON NEANTHES JAPONICA

WANG Shi-hong, ZHANG Zhi—nan

(College of Marine Life Science, Ocean University of Qingdao, Qingdao, 266003)

Abstract This study deals with the feeding of Penaeus chinensis on the juvenile of Neanthes
Jjaponica, which is considered to be a prey of high trophic value. P. chinensis (body length from
4.5¢m to 6.0cm, body weight from 1.2g to 3.7g) were sampled in a mari—culture farm of Laiyang,
Shandong in June 1996 and cultured individually in experimental aquaria (30 X 30 X 30cm in size),
which were filled with precipitated seawater with a salinity of 30—31 and a pH value of 8.2—8.6.
The juveniles of N. japonica (body length from 1.0cm to 5.0cm) were sampled from an intertidal
mudflat of Laiyang, Shandong in June 1996, and were kept in seawater for 8—30h before they were
supplied to P. chinensis as prey, in case that the gut content of worms discharged would cause
errors to the result of this study. The amount of daily supply of the worms differed immensely in
weight (from 0.4g/d to 4.8¢ /d) in order to test if the feeding behavior of P. chinensis is f'ood
limited. Residual worms were collected and weighed every day; shrimps were weighed every two
days, the ecdysis of which were collected, dried and preserved. The experiment was carried out at
21—23C under natural light indoors, lasting for 20 days. The dry—wet ratio and calory content of
both P. chinensis and N. japonica were determined subsequently. The following formulac are used to

calculate the ecological efficiency:

AW+ W, AE+E,
k, = ——— % 100% k= —— % 100%

w ¢
where k, is ecological efficiency in terms of weight; AW is dry weight increment of P. chinensis; W,
is dry weight of ecdysis; F, is dry weight of N. japonica consumed; k is ecological effciency
expressed in energy; AE is calory increment of P. chinensis; E, is calory of ecdysis of shrimps; and

F, is calory of N. japonica consumed.
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The result shows that the consumption rate (C) of P. chinensis on N. japonica is related
directly to body weight (W):C = 0.153 W °"2 The consumption rate was affected by prey density
and shrimp size. The shrimps grew quite well under the experimental conditions, at a daily growth
rate of 4.32%. The dry-wet ratio of P. chinensis is 1:4.74 and that of N. japonica is 1:5.99. The
ecological efficiency from N. japonica to P. chinensis is 12.721% + 2.792% in dry weight, or
9.362% + 2.472% in energy. Thus, a power law relation is significant between the consumption rate
and the amount of food supplied.

Key words Neanthes japonica Penaeus chinensis Feeding Ecological efficiency

Subject classification number Q178.1

(BFSHB) FWMWSI BB 5 B

BEPEMET OREEA, 0 EE S PE5 KA 6T 500 & HfT RS, OB
5B BB KKK N 1994 4,45 %5 1995 4,40 45 1996 4,35 4. X =4ELAEERT#
SAMIRFIEE, 1996 k¥R 426, BB A B Bl b, ARSI R Gt A Rl
FARE2Z: UBWEFRT, A HHF RS 10 4.

X 1997 AP HRPERIMEF RN SR, vEH. BRXBNE. FHE L RE
RERBEHP=F%,

ULEBSGHBBRESERMT. SR KEE. FEMZEENR A IEMFR
DAFH, AN, AHERRFATERNETFEXHFAELTROMI. ERABE A
B BURB ORISR, F#ESRLUERNUEENSE AKHBFEHAFRE, &
BOBHESHEY REMA MR CHEMRIKATI, AEFER A EHRAANRILRRE
S K Tk

b SHE ¢



