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THF B8 = 2 XT3 E X ER &K
BEAE . EMKESERNR N

TEB ITEM HArK IH%
(MEREEYER ,RE  071002)
Tk LXE

(P EK=R B S BEL B L3R, 066100)

W E EHIEARKERSPEMIFEREERE GRGTREZWNTAS, X0
B & By 25.27 mg/kg B, 7 A 30 ~ 40 mm B P EXHIFRKRAR, BRI FE SR SXIF
ke B2 FURK, M SXTIFE B S REEHX,

XA .8 EE, PEXE

W BRI ERK R FTHLOTHETE  FENF LR P ERE - D EEA PO
T EQMMRAR CMERERE &% EE/EF( Spaargaren 1983], IER N, B R ¥E
MATE] B BEBRAT T 4 48 38 38R 4 K 19 82 11 [ Kanazama %5 1984, R M4 1989, X & X%
1990], BRI E—TESBNUENIT AL ETEERNTR, 20N EERE, RFH
M, EFYEABETENHEXRR TR &0, RN AR EARR, tERNHEEX
FUESEAEZHIMIT 1980], FZH %1994 ] 5k & BLXT 4F 3k M3 5 18 k) 2 (8] 88 38 515 6
ZEEMH SR EFELHXR, ZEZAHEEW, ARARESmHBFENARENH,
PEor Bt E X iR K R A NS S8 S B Rsem , 3w S L EE 5 8, B E
Xt 8F ( Penaeus chinensis ) A NHES S B SHEMPHEBENEZBMHEXER,

1 MRSk

1.1 #RkIE 5%

19904 8 A 6 HE 9 A 1 HAEHEAKR T 5 B8 .0 LR i SR B AHIT IR E
SEH, B FEF S kst b E RS — AR . SRR STER I IR K R 33.5 ~ 42.3 mm, AR B
PV HBFREA AN ENAEAN, B NKENERI 2 mx 1 mx 1 m, EERIF S0 R,
56 H, HFITER. HoMETEARMNWERHAITRE, AR PHETESATHHNN
15.70,17.00,22.90,25.27,27.53,33.47 mg, B REFHRERHE — K, X B REARTHIT
B W R R R AT IR HE . BB oMt 15 BB RIEK G, KIRA 18~27C,EH
22~25,pH 18 7.84 ~8.52, 1RFEATEIN 26 K, TR LHNT, W& & A X Rk K R E RN
WRETEETR, TRFTARSHEBNERRS . 68 25.0% .90 40.0% . EBH
12.5% T ¥} 20.5% FABERER 2.0% .

RS A 31.1996-01- 10
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1.2 HE&ADE
AT A 4 X IR S AR R B AR IR A B SR N ZR A K vhst T4 , 5 B 4004 St iR (A
FKET, BEHLMBMEBO A EHEEHSINRE, SRENFRIFEEHE

(0SB TEEE, B a FRIBUE B & IV R A MR SRR 1B ¥e I 1k, LA GGX-2 B F IR I
SRt (LR B AER ) e A & P BRI S B

1.3 iT8EFE

X HF RS B K (E )M K EMAEEE KBS THIARTE.

FER(%) = KR AT IR B/ LRV HA I IF R E x 100% ;

BR(E)HEKE(%) = [ ERAXMIFFHEK(E) - KRG FEEK(E) /L8R
IR X EFF K () x 100%

FEERKE(% d™") = (In TRAIIFTHEE - In LRAIEXTEFT 4 E) /£ K
HIRE x 100%

1.4 s

AL IR BRSSP IZE S O [ B F S 1986117, LI BASICIES wBF, &
IBM PC/XT & 1+ BHL L L,

2 SLIHER

2.1 {EAR RS BXE P EXTER A KR R

FASBRARBEREIR 33.8 ~42.3 mm WXTIFERAE 1, SLRAVWEEEYET
BETHEA(NH), HF 234 HNEERER ,BENZBEEEREEZR(P>0.05),1 5
o HMFEREA—BABM, BHEKERE, TRAVERT X B4 (1 41)(P<0.05),
EL B YRRk o 6 e 58 B 398 B R R BB E, 2 5 T R X BB L& 4 25.27 me/ke HY
PORER b E X AFBCR B, B T SRR T b e HAR K A E R K R TR,

R1 PENGHFREFHEK(B)ZNFHNEEKER
Table 1 Survial rates and mean length( weight) increase rate and mean specific rates of Penaeus chinensis
sy PP CQNAR A FEER PHFER FHEKMKE FHREHKE THREEKR
(mg/kg) #®"E (% (%) (%) (%)

) (%-d)
1 15.70 2 ® 74.0 5.00+0.32 47.00+3.06 1.4920.08
2 17.00 . & 8.5 9.02+0.89 81.34+1.06 2.30£0.02
3 22.90 2 o 8.5 11.58£0.72  64.33+10.16 1.92:£0.22
4 25.27 o ® 85.0 20.11+0.23 86.72+0.42 2.42+0.01
5 27.53 3 ® 76.5 12.10:1.08  83.27%0.17 2.35+0.02
6 33.47 : 7 75.0 11.2740.56 63.30+7.81 1.870.16
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2.2 JERIREG EX P EMIF RN S BRI
FRPA LM B U , 50 W RE A XU Sk MRS S A R S ek S B, SRS T A 20

F2 IME(SLAGERFERED )0 BN B (mp/keg TH)
Table 2 Cu,Zn and Fe contents in the prawn (Cephalothorax and abdomen) {mg/kg.dry.w)

g | 1 2 3 4 5 6
R Cu 15.17 17.00 22.90 25.27 27.53 33.47
Cu 50.47+1.23 85.90+2.89 84.32+0.89 106.97+3.45 86.37+1.93 91.93%4.55
%L Zn 100.15£0.98 96.50+0.68 93.77+£0.92 92.90+£0.79 97.23+0.81 104.63+0.89
H Fe 934.05+8.99 797.20+10.78 955.60+6.97 550.00+12.25 254.17+10.11 176.38+12.85
R Zn:Cu 1:0.504 1:0.89%0 1:0.89 1:1.152 1:0.888 1:0.879
Cu 45.07+1.45 43.97+1.86 50.47+£1.32 52.87+1.04 55.63:1.22 58.00%1.42
o] Zn 62.67+0.73 67.70+0.84 69.30:20.65 69.03+0.88 72.57%0.56 73.770.43
s Fe 49.33+2.34 69.17+2.65 112.50+4.28 63.17+9.36 89.67%+5.78 40.50%6.32

Zn:Cu 1:0.719 1:0.647 1:0.728 1:0.766 1:0.767 1:0.786

MFE2TUEN, WP MBANSBUS 4 4BE, BN EUS 4 ARG, fEHH
PSR, KRS ESRETEEE, A KE SRR XA KR &
%, MIFEBAEHNSESHERPHASREEEMEX, B Yge, =31.730+0.817Xxe, (R=
0.976,n=12) ; Yggz, = 56.995 + 0. 514Xz, (R =0.912,n=12),

2.3 EHATHE R SRR G Z RN L XA

FEIMERA SRS RESERPHESEZENXE NR3TEL, RETBROBR
SE,MEAEFBEREHXRERBS, EAFTESWRERNRE «=0.05 KFEARE.
BOKARHER T B BN You =1.352Xcun —0.3968X py + 0. 144Xy o W BB TFHER T
Bi L A EE B FEES EERPEAKD, B, PEXMIFEBNHEASTEFEZHRESE
FN, R ZEBESROT R, HIFEP&SEAZEE/D,

F£3 PENGEAE.EESERDENGR S EES R
Table 3 Stepwise regression analysis of Cu,Zn and Fe contents of Penaeus chinensis and Cu contents in feed

ERFEKX R F P

% OYqus =345.373 + 1.568X oy — 2. 45X 7,3 — 0.018Xpes 0.876 2 2.2 >0.05
i @Yz,s. =113.106 +0.266X ey — 0.007Xpes. ~ 0.208Xosm 0.860 1.55 >0.05
# @Yoy = 4493.802 - 28. 520X o ~ 28.498X 708 — 5. 115X, 0.843 2.66 >0.05

DYy =61.807 + 1.135X i — 0. 574Xz + 0.031 Xpory 0986 21.17 <0.01
[l ® Yy =72.931 + 1.050Xq — 0.614Xou + 0. 040X ky 0.9852 4.05 >0.05
B ®Yrpy = —953.248 - 15.387X 1 + 10. 250Xy + 12.484 X7y 0.7325 0.77 >0.05

3 Wit

BE5RBRBRWEMTR SHEP Y b EE RS S 10T BT 68 A 1k
%% (hepatoouprein) %[ Spaargaren 1983 | ; £ %¥ 4f ji & % AL B &E B RUE1E . X AR TR
AR PR IE RS, A AR B ES G S FHIEM BN TRAGHARL 80 F&
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AR AW, AESSHRAAN SRR X, YIFEARESER N, EEHBESE
TR SRAEDERNMEIER, FAEE TR, A KZ2ME, UBPE[XE X
%1990], MEINMERKHASEXPENIFFREASROSERE, YEM PRI 25.27 mg/kg
B, AT &4 3K 30 ~ 40 mm RIXT RIS At , T AL MM S BB E . 15008 Yk Xd oF i B
MEPRE SR AR B R R, B A e R BN ESEL T RERS, B,
FESTIFR KRR R, HRPEFHES T ET ZENAREME BRI R 5855 5125
BAERS, ARG E SRS, X 5X & C2E[1990 ] 32 5 BP ST 8F i3 AE 40 fa 6 % K
HHESHE—EEEN SR KETHEEHXEMNERE BN, AERMNTRAER D&
A& E(25.27 mg/kg) BIHAK 30 ~ 40 mm A9 F 3BTRS, W X & L% [ 1990 15 € f15
$i b B4 & B 53 mg/kg 1 67 mg/kg Xt 60 ~ 80 mm B FHMIFL R 4R, XEHDE
MEFERKSBEDPIFEMATYHASERARK, ZARERAITH SN BRRTEW RS
PR TR K

ABFFEE £, BEA R P RS B A 3G I, X UF Sk B IRk A B R WTRE IS, 3 15 B 4B R A i 4R
A 4 o B o A R R IR, LR A R — PR

FMAERF BN CR , ENAFEERAREHMZL, XWMTEEAYENEA
HEHEA, RSB, 48 B3RS K[ Hilton 1989], 7EASLH b Xf U 3k 38 (FBEAE )
M SESERAT A XER, X T (B2 H W48 b8 bAoAl , B 18 S bk | 7= 2B 35
PR, BUE R TS BR A R aR 7 Bk £ B 7T R i B A 75 4 2 15 B 3 A 3462 [ Hilton
1989, XFUFsk Ko £ B A BEAE , Wi B AE X B2 & & R8s+ 8 0930, T, 7B %3P 2RI b
PR RN ER, EXIFETWIR)MASSENE EHX, A MERPHETEY
MhwmEFH, HRPEMENSETUMEANAXNEMENRK, FHEERMFAXE, #E
MEHXSHAUEL , BRNASE SHIFTEBNSMSESEREZ WITIFETNRASE,
BERNBEAR, ENOASEIRK BRETEB IR, BRESENE/N,

£ £ xXx &

FRAE 194 WRPB IR PEMFERRENTROB N K™ 2I],18(3):245 ~ 248.

R XA 1990 AR R b X o X SR i R IG5 T 519 ,21(5) .49 ~ 52.

BN . 1980. SHA BRTR . ML B AR AL . 226.

B FRA%E 19686, BN AT R RBR BT, Ll ERFHAEHRE .24~ 108.

REIF 1989 . B Py B P EX IR BERE, (5) 49~ 52,

Hilton J W.1989. Interrelationship between vitamins, inorganic salts and feed ingredients in feed of fishes. Aquaculture,79:223 ~ 244

Kanazama A, Teshima S, Sasaki M. 1984. Requirments of the juvenile prawn for calcium phosphorus, magnesium potassium copper man-
ganese and iron. MEM FAC FISH KAGOSHIMA UNIV, 33(1):63 ~ 72.

Spaargaren D H. 1983. Osmatically in copper and iron concentrations in three euryhaline crustacean species. Netherlands Joumnal of Sea
Research, 17(1) :96 ~ 105.
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EFFECTS OF COPPER CONCENTRATIONS IN DIETS
ON THE GROWTH AND COPPER, ZINC AND
IRON CONTENTS OF PENAEUS CHINENSIS

WANG Wei-Na, WANG An-Li, LIU Cun-Qi, WANG Suo-An
( Department of Biology , Hebei Unizersity , Baoding 071002)
WANG Rong-Duan, MA Zhi-Qiang
( Beidaihe Experimental Centre, CAFS, 066100)

ABSTRACT Six diets of different copper concentrations were fed to Penaeus chinensis . Growth
and survive rates of the shrimp for each diets were compared. Copper, zinc and iron contents of
Penaeus chinensis were determined. The results of the experiments showed that 25.27 mg/kg copper
contained in the diet is suitable to the shrimp of 30 ~ 40 mm length. Copper concentrations in diets
have negative correlation with iron concentration in the cephalothorax of the shrimp, but have posititive
correlation with copper and zinc concetrations in the abdomen of shrimp.

KEYWORDS Copper, Zinc, Iron, Diet, Penaeus chinensts
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w’zi_ﬂ 7] 1998 £ B AERER)

(BL PSSR ZERR BHAE B2 W R E A AT RGNS a1 §
AT z::wm%y#;m%%hmnwﬁm,4:.uﬂm B PR, RBES
B2 1 4T AE 7 PSR RE BT 7 160 5L A BT 10 BF 5T LR, <o o 8 B BF 55 0 7 F 5 1) S
58 (B BEHR, VERAFERIRIRS .

AL TR RN HESY (FEMEHFRESE M ERY . A RE AR
SRRESE BRESE ESTEYS) S AT TR EMPITERS,

AFRENR TR NI LSS 2% AR RS IFER BT 9 3 A PR
BIAES A LT W HA %4 RAH M T TAEZ .,

AR ST RAREREP TR TR L HRER, (FER 23 &) PEE §
0PSO S (A ) (BA) RIS (% 3 ) ( CA) FOSEE (A A5 3 ) (BA) %5
4 TILFE R T BBCR A TS CHE (PR ), I E R R A BB g
5: BRI G ARIT 2 — . AT R R SKF B AT H R, 1992 £ E KL E
4 BTSSR P ER SRR BT %%, 1006 FREPEBERERFHH= %
3: % . 1993 4F A M EH o H B RBE RO HIT
A ATEXA T, 16 FEA, 112 5, WA 18 B AR, B4 8.00 5T, 4 [F 4 M HE B
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