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_Table1 Design of the test (L1s4%)

asl Ca P Mg K Fe
1 1 1 1 1 1
2 1 2 2 2 2
3 1 3 3 3 3
4 1 4 4 4 4
5 2 1 2 3 4
6 2 2 1 4 3
7 2 3 4 1 3
8 2 4 3 2 1
9 3 1 3 4 2
10 3 2 4 3 1
11 3 3 1 2 4
12 3 4 2 1 3
13 4 1 4 2 3
14 4 2 3 1 4
16 4 3 2 4 1
16 4 4 1 3 2
22 RWENRKF
Table2 Levels of the tested minerals
Xx ¥ Ca P Mg K Fe
1 0.0 0.0 0.0 0.0 0.0
2 0.14(0.45) 0.56(2.15) 0.05(0.51) 0.25(0.48) 20(99.6)
3 0.72(2.30)  0.72(2.78)  0.28(2.83) 0.75(1.43) 120(597.6)
4 1.35(4.35) 1.43(5.50) 0.60(6.05) 1.20(2.80) 210(1045.5)

& (1) SN T4y B2 CaCl,-2H,0, NaH,PO, KCl, Mg80,-7H,0, Fe80,-7H;0; (2) Fe myfAfr s
mg/100g F43, &R g/100g FH: (3) BAAIZTRTEHLATOHRS

53 XEARRS
Table 3 Composition of basic diet
R # % R # % K H %
BEA 44.0 & ¥ 20.5 £8%K 4.0
H W 2.5 b1 b 3.0 HAEXR 5.0
IHE R 1.0 H R 0.5 EhEkw 15.0
AN 2.5

BRERTER? 1.0

. Q) fEVNEMFERNERR 5%, ) mETRRBREHH 1g @4 0.024g AlCL-6H,0, 0.476g
ZnS0,+ TH,0, 0.107g MnSO,-6H;0, 0.015g CuCh, 0.023gKI, 0.140g CoCl;-6H;0, 0.255g #F & X;

(3) ERHARRSTHRABATE 5%, Wl 6%, 450.85%, 8 0.19% 3 0.11%, 48 0.074%,
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5 X RR AT K, RIERR B FREWRSTAL, BXTFHRRIERIEY, HA
&4 20%,

A SRE RN R AT B B R BRGS0 B S A FEFE T A, SR T
EEHRENEEAEK, RIERRIRNMEHNOKENA K0S K, EETRE
WE AR, 110°C SR E R, RUKWERS, 550°C MEBHAZLER, BHEH
&, AE/KEHEERERIN.

2 HR5WR

2.1 RBPCEOEK

% 4 HIRRIF A AE K E B, 2T R, R S B, B AE B KX T X 4RI
ERABEEYHE, RN KL BEEYWE. RIUFREKRTE, #8465, 88 A Emn
KFPRABE R (65 gt P<0.06, # P<0.1), ZRABRESTEEBRETMKEH
Ca,PsMgsK,Fep, B8RRI TRMAK X F TR H K B A BEHE R, BT LB AR MAKE
AU IEN CarPsMgiKoFey, MRXTUFHIMERKE, ARG, 5 EMKTRABEEEW
(P>0.1), hZ4HrIRB A BERMK T X CasP:MgiKFeg, 2% FHF €k MK P X F %%
SFRIMBE A BEEE W, BT UBERINAK 7 IR IEHN CasPsMg1K,Fey,

24 RBREHEK

Table 4 Growth of the tested Penacus chinensis

t & (cm) t E (8

agn] MeE % WEEX P
® K = S w = % =
1 9.14 9.20 0.65 8.65 9.43 9.02
2 8.93 9.58 7.28 8.42 9.71 15.08
3 8.97 9.68 7.92 8.42 10.17 20.64
4 8.99 9.34 3.89 8.50 9.34 9.88
5 9.00 9.19 2.11 8.04 8.39 4.35
6 8.77 9.41 7.30 7.64 9.32 22.12
7 9.04 9.53 5.09 8.60 9.16 ‘6.51
8 8.86 9.49 7.11 7.87 9.00 14.36
9 8.70 8.82 1.38 7.60 7.95 4.61
10 - 8.1 8.85 1.61 8.40 8.70 3.57
11 9.00 9.04 0.44 8.54 9.11 6.68
12 9.00 9.04 0.44 8.54 9.11 6.68
13 8.91 9.18 3.03 8.80 9.46 7.50
14 8.84 8.99 1.70 7.85 8.89 13.25
15 8.73 9.19 3.27 7.91 9.71 ‘ 22.76
16 8.89 9.36 5.17 8.58 10.32 20.28

MR KA B = AR F A BRSBTS O AR, WS BRI PR R
ARWEFEY 8 A 12 B2 9 A 28 B, KEMIFMEBA K, A KSR 8 FRIMIFKE
PRECRE R ES 5 O 3Rt AP A BB ARB BT L, T A KBS A0, 7 LA 450
R RBKERENE R Ca kT, BREETFHFAKNENLRERE Y
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(Oa,PsMg;K,Fe;,
.2 RBFHKS KSURKR/HKR

#6 RHRARIFM S KE, KA URFTEKE, HEERBL, ARANS. 5L S
KA K T3 F X AR S K BB A BEHE W (P>0.01) K4S, BiKF-XFF XH4RE
K5y A BEER W (P<0.05), 8, 47, Sk K T NIB A B 3E R0, AR 32 4007 48 th 45 70 % 43 51
2 1K 7R fned X AR I 7K 53 BB 8, 450 3 BR 4 KRN, BER 3 K FiFme Ko &\, 5
Sh, AR S R KX FRE/RE A BE RN (P<0.05), 8% 4, K TFURE R
EHREm, R&ESFTIEE, B 1KPRM R 2 R4KPFRMNKEE/ ERER/D. HFH,
Bt BERUFRM EEB S, XREEAYE Y RNAR S, EElFnA 2kt &y
LB AN TREIEERE, NT AR & B, KM, SEBM, SRR
SRR BRL.RE/RE/N,RENBRE TENNERNE. Bty TRBERMERY
SHUE, 56 R LT R A B AERC L CasPsMg,

25 RBREFHKI X2RER/H4AR

Table 5 Moisture. ash and crust wt. /body wt. of tested P. chinensis

2R3l Ka (%) Ka (B) RE/GE
1 81.29 3.98 4.07
2 78.43 3.49 4.16
3 77.16 3.85 5.15
4 77.11 3.22 4.59
6 80.31 3.82 4.38
8 78.99 3.56 4.02
7 78.75 2.96 4.00
8 79.41 3.29 4.11
9 79.58 3.56 5.78
10 79.59 2.91 4.90
11 80.49 2.77 4.07
12 77.69 3.26 5.02
13 80.13 3.26 4.78
14 80.53 3.06 4.56
15 79.25 3.10 4.49
16 81.50 3.06 4.13

2.3 MRAE RN R0 ENREERR

Robertson (1949, 1953) A yKMA:sh @i s, Bk T Ly B 6 B Rl o LA 7.
Shewbart % (1973) #4 4 W RHUF Penaous aztecus @i %M igK P RBRBEME, 4, &
2, T B0 L 7E MK P& BRART A R B B . Doshimaru % (1978) #f ©Ca 7%
BA SRAE th , XUR AL 5 2082 B K R R4S , LR BB RHE RN WS TT B> . AR 4
RS, SR X UR N  SEETE LR, R P R VN T LA R XA A
K, SR RBR, RN L LR SRR R R, R RS R, B R, FARATNL
IR R RIS A B K, SRR KA RS, ST A BRESRR AT,
FAVHO T X AR A 4 0 R = 7 TGRSR 48 40 P FE WL 2R 0 B AE R He 3 OasPaM K, Fey,
BRI LR RTINS R ENELRARN BN SR, BX2.20. B50.91%, &x
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0.11%, 41 0.32%., &AM,

S AFEDRE P TE WL ER A0 B R VR 0 B R R AR B G A E R I A 2 . INZEEARSE (1986) 47
th v BV A B A7 AR T ZEA 45 0.1295 ., 3% 0.87 %, T 50 4T MIT RS 0.72%, B8 1.22%, it
SR ARATHRBPE RN TRE, IR RS i T R B Rl 5 AR 0 AT 4 B 2
Fo Kanazawa % (1984)42, X FHAE X 0.2 5Lag H A% 8F 3k 35017 0 pa 45 f g8 Ay B AE R m
B55H 1%. 594 0.9%, 8% 0.3% ,Deshimaru % (1978) #§ iR E 5 0.5 LA H A F A
TEBREME, ATERN2% B4 1% 4. ditnl W, 35 0 & b B xR0 TTHLER iR
T3R), hZFAR o B AR FE R IR) A 4 B B S IR R K

ARG THXFERRGHHRFNHIPR G LN, KM,

2 ¥ X M

(1] =H/FH, NEL, 1987, hEMNFHRALHEBEENT RO AR, B EH¥,4:30—33.

(2] ZFRAH,1086, EHPSAERRE RS AT (Penass orientalis) £ KM ER, WRBEERER, 16(4):
10—17.

(3] X&RX%,1990, 154 chiy @xtch B AT E M. 35 ¥13,21(5) :404—410,

[4] Deshimaru, O. et al.,1978, Absorption of labelled ¢sCa by prawn from seawater. Bull. Jap, Soc. Sci, Fish.,
44:975-977.

[5] Deshimaru, O. and Y. Yone, 1978, Requirement of prawn for dietary minerals. Bull. Jap. Soc. &ci.
Fish., 44:907-910.

[ 6] Kanazawa et al., 1984, Requirement of the juvenile prawn for calcium, phosphorus, wmagnesium, potassium,
coppser, maganese and iron. Mem, Fac. Fish. Kagoshima Univ., 33(1):63-71.

[7] Robertson, J. D., 1953. Further studies or ionic regulatior ir marine invertebrates. J. Ezpf, Biol., 302
277—298,

[8] Sedwick, B. W.,1980, The réquirements of Penacus merguiensis for vitamin and mineral supplemerts in diets
based cn freeze—dried Mytilus edulis meal. Aquaculture, 19:127-137.

[9] Shewbart, L. L. et al., 1973. Nutritional requirements of the brown shrimp, Penacus astecus, U. S. Dep. Com,
Rep. No. COM-73-11794. NOAA, Office of Sea Grant, Rockville, Md, 52pp.

NUTRITIONAL REQUIREMENT OF PENAEUS
CHINENSIS FOR DIETARY CALCIUM, PHOSPHORUS,
MAGNESIUM, POTASSIUM AND IRON

Zhou Hong—qi, Wang Yi-qiang and Wang Shun-chang
(Depariment of Aquaculture, SFU, 200090)

ABSTRACT  The test of nutritional requirement of Penaeus chinensis for dietary
calcium, phosphorus, magnesium, potassium and iron was designed with orthogonal
method (L;¢4%). Body weight of the tested P. chinensis was about 8g. Duration of the test
was 48 days. Growth, moisture and ash of P. chinensis were determined. The ratio of
crust to body weight was calculated. The diet with 2.2 calcium. 0.91% phosphorus,
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0.119% magnesium, 0.32% potassium and without iron were optimum for the fastest
growth, minimum ash and the lowest ratio of crust to body weight. The effect of dietary
levels of these inorganic elements on P. chinensés moisture was not significant. Compa-
rison between our results and Li Ai-jie's report indicated that nutritional requirement
of P. chinensis for dietary inorganic elements differ with their growth.
EKEYWORDS  Penaeus chinensis, nutritional requirement, mineral



