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Ca’ Mgt § B, LR =M B — W REF Me™ (2P FRIEWHIATR T , % Ca*+ (Mg? ) &
BERSFIHERESN 0, 1/2, 3/4, 7/8, 10/8, MBI R EMMLIFLR ;B _HLEH S
BB A HAl LA Mgt /Ca®* XHIER & T B9 %0, Mg™t /Ca® B 2. 6~3. 5, [H]BE 0. L =#4
fif Ca®* , Mg? T 43T B IRAG R B B . ZHA LRI FAITRA, FMERBEFHRE  Me™,Ca?t
SR EDTA £ EENE. :
1.4 K*NEBRMEPFERWERM \
WKEEH &R L KBS HNIERER 0, 1/4,1/2,3/4, KR FATHA . SRR
100 k. WML RBFAERIFL.
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Tab. 1 The effect of Ca’* on the development of embyro S. macroephalus

KRR 0 Cazt 1/2 Ca?+ 3/4 Ca?t 7/8 Ca+ 10/8 Cazt oy |
Mg?+ (mg/L) 960 960 960 960 960 960
Ca?+ (mg/L) 0 150. 2 225.3 262. 9 375.5 300. 4
Mg?+ /Ca?t =) 6. 39 4. 26 3.65 2. 56 3.20

mikE  @A— 0 92 93.2 97.0 94. 6 97.0
%) : 0 88.5 92.8 95.2 92.4 98.5
HrE  4H— / 83.7 69. 6 91 12.3 2.6
%) 2 / 89.1 67.8 10. 1 13. 4 2.5
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Tab. 2 The effect of Mg** on the development of embyro S. macroephalus

KA A 0 Mg+ 1/2 Mg2+ 3/4 Mg+ 7/8 Mg2+ 10/8 Ca?+ Xt
Mg?+ (mg/L) 300. 4 300. 4 300. 4 300. 4 300. 4 300. 4
Ca?+ (mg/L) 0 480 720 840 1200 960
Mg?+ /Ca?+ 0 . 1.80 2. 40 2. 80 4.00 3.20

ik 44— 29.7 86. 0 94.5 97.0 95. 8 97.0
(%) - #H— 31. 4 85.9 92,0 97.3 93.5 98.5
HEE 44— 100 42.7 17.1 9.7 22.5 2.6
% g 100 38.2 19. 0 10.3 20. 7 2.5
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PR B E R U UM AR 3/5 1, Mk H s B , IR, SRARS K, Bk OB
B 1LBES). 75 1/2C ¥k R IRAL IR BT KRS B7E , ERT AT A E B DREBR BV R . IR
1 751, B8 Ca?* & BA BT EGEXT RA , WA RZH LT, BB RZH T RE.

R2RW M ERT N RAHSAP MAKE M TRARTRE, BEE, WERE
Mg FBARTREG, ERE. H REG T RAHELT BIERS Mgt SBRER K, HERY
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Tab. 3 The effect of Mg?* /Ca**+ with different concentrations of Mg?* on the development of embyro of S. macrocephalus

Mg?+ /Ca?+ Mg?+ Ca?+ BALE D BEE (%)

(mg/L)  (mg/L) #H— Mo ¥ #H— H_ Ty
2.6 780 300 82. 4 83.3 82.8 26. 3 22.5 24. 4
2.7 810 300 84.5 87.6 85.9 24.0 21.0 22.5
2.8 840 300 90.1 86.7 88.3 21.1 22.2 21.7
2.9 870 300 90. 6 91.3 90. 9 10. 2 11. 2 10.7
3.0 900 300 91.5 92. 4 91.9 6.6 5.6 . 6.1
3.1 930 300 94. 6 92. 4 93.6 7.7 7.6 7.7
3.2 960 300 95.1 95.1 95.1 8.2 8.3 8.3
3.3 990 300 93.9 93. 3 93. 6 11.1 11. 8 11. 4
3.4 1 020 300 92. 6 94.1 93.2 20. 3 19.1 19.8
3.5 1 050 300 91. 6 91.7 91.7 20. 8 22.9 21.8
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Tab. 4 The effect of Mg?+ /Ca’" with different concentrations of Mg’ on the development of embyro of S. macrocéphalus

Mg?t /Ca+ Mg?+ Ca?t ‘ BALEY) WL (%)

(mg/L)  (mg/L) a-— P ¥ H— H—o iy
2.6 960 369 97.1 94.7 95.8 20.7 15.9 18.1
2.7 960 356 97.7 98. 0 97.8 24.8 13.2 19.8
2.8 960 343 89. 8 96. 2 92. 6 13.8 14.8 14.2
2.9 960 331 98.8 93. 6 96. 3 4.9 5.2 5.0
3.0 960 320 97.2 98.9 98.0 10. 4 2.8 6.8
3.1 960 310 96. 3 95. 4 95.9 10.9 5.8 8.6
3.2 960 300 98. 3 100. 0 99. 2 7.8 3.1 5.2
3.3 960 291 97. 4 98.5 98. 0 7.7 8.1 7.9
3.4 960 282 97.1 95.9 96.5 10.3 11.6 11.0
3.5 960 274 97. 8 81.8 90. 4 14.5 34.2 21.9

GEFRATA, Y Mg /Ca® fE 2. 9~3. 3 Z I B I, MU RTEBE LR, HEH RN Y-
Mg /Ca*ETF 2. 9B F 3. 3P ER B,

R 3 PRI RAER B 7E T POSRL B SR AT EL

2.1.3 Mg, Ca* XM B REMBRFTHREM RIFAKEK P Mg+ /Ca® 2N 3. 19, %
Ca ,Mg™ B3 B, KM R K 5.
™S5 Mg't/Ca'=3.19,Mg™, Ca* 5 3 I X MR B 2 W B0 RG]
Tgb. 5 The effects of the absolute concentrations of Ca?* and Mg®* on the development of embyro of S. macrocephalus

‘while the ratio of Mg?t/Cat is 3. 19

e 1 ] B N v Vi VI
Ca?t & B (mg/L) 400 350 320 300 280 250 200
Mg+ & & (mg/L) 1276 1118 1020 957 893 798 638
FHBERY 98.3 98.3 9.1 . 98.2 97.2 93.9 96.7
WL R (%) 65.5 65. 0 58.9 ©40.2 68.3 87.0 92.3

LRFF Me™ /Ca IEW B, A BB B AT BEL W ENHERE BT, XX
TR BME R T RE™ LT TR BB LA E HIIEE H Mgt /Ca?t =
957/300 Ry BHTE R B A , B TE AREE 2 X5 B 0 R A BRAE 200 W 204R , Bl % BR XS W T B S 42 4
XRERELR.
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Tab. 8 The hatching of fertilized eggs of S. macro- ﬁtﬂﬁfﬁ 12h,0 K+7J(ﬁ‘2':¥:’ﬂ4]1¥ﬁlﬁ?fj]ﬁﬁj]1:

cephalus in seawater with different concentra- B& , %B ﬁ" ,1% ﬁ b—_l: Eg , %ﬁﬁ]‘ Jrl!.*l] W 1? @_ 'l} EE {1

tlons of K7 70~ 80 K /min , B B {8 F 5 18 401 4F £ B 0> B

KRB OKT 1/4KT VKT 3/AKT XM 450160 #/min, 3 HAOBEE AN EKGE
LR H— 97.2 98.0 96.2 96.6 97.7 @’Eﬁﬁﬁ@ﬁ&}ﬁ%tﬂﬂ_ﬁ\%igﬂo

% /A 96.7 97.2 95.5 96.5 97.8
WER 4 47 50 40 2.6 4.6 AL 240, M RBAFRIEN , AR BHE
(% @H— 60 3.8 1.9 36 37 IEH;0KTKGERFACEMWITKILET;1/4

K+ 7K A R BT

WS 36h, X BT BUIEH 5 1/4KH R AP AT A & BUUR, SRS 7 B DB B A Ik 0
BRI OB K 50~70 K /min, :

FEALIE 48h,1/4 K KU F 1 S FRYURSEL S 1/2K R0 3/4K Kb fF LR IUIEH .

LS5 60h, X B4 . 1/2 KTF1 3/4 KKK AIIER

3 it

M K B R K, — IR M Bk K (L <<1. 010) N MR 48K (LB~
1. 070~ 1. 080) T i T B, » 2 58 W ) M K SR B B A A A » R 48 SR 72 B L B AL A BB 2R 24~ 311K
B|=1.018~1. 024)[124, 2 3) Hipdh BriE R B 26 (L E =1. 020) B R IR/KIRHIT R F H 1 R
EIhE.

TEWRA Cal B MEAK R, 2 WRHS i & 40 M 1 B R B, Bk Ca** BI R AR ESRA Y
3 R A 40 ML, 40 RHEF C R X 5 catt ZE S bk R BT R AR A B IR R, Ca” R 41
KX A FRIKE BN A EERT, A AR 0SB fE /L. Ak’ iy
H Tk KR IE 26 0 A FE 2k A R BV E 5200, FT 40 Cat R VUMK 4E BT A6 B 1 . B 43 #E L o
B Ca? (ILEE) XL TR AR M BB, T Mg Bol W RFHABE B P S E MR VM. 48R
Yy REHE R EAEER XN RN RE—Na FEGR Me i, ERARFHET, CS,
LEE F1 F. Hu(1983) A J #§ & (Mugil cephalus L. ) B SEXE N TER A Ca 9 A MK PR SBIRAL s T 7R 3
A Mg B9 A\ DK P aE s & B FIML I BL (R BB St A7 S SRR 1 0 7 £ S BISE =0 WA R
AL i, Ca2* , Me?* X B IR G & B B9 B WA C-S. LEE(1983) FI 8 # iy L o 45 R B AR

Ca?* , Mg+ #3833 7, T RE WK AR Cat , M2t MK R L fth B F 2 [H A V48 . B UL, 7630 O 3t
X 347 B T 1 R H 2R WAL B K MR B oH 48, T LB S v B K Ak Ca?t , Me?* B & BEFN L
8, 4 AR MG R Mg?* /Cat #E 2. 9~3. 3, A Bt Mg?*, Ca>+ 45 %4 B X 43 5| 7E 870~1 000mg/L 70
280~330mg/L i, 2 B UM & & EREHE.

B 1992,1993 AEH A FEVE T R P, S BRI R Mg+ /Catt K , Fo IR R A AL E
HRERRNET,
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7 1992,1993 SEB BN K Mg?t /Ca?t , Mg ,Ca*+ X IHAR

Tab. 7 The nursing of S. macrocephalus and the ratio of Mg?* /Ca?*, the concentrations of CA?* and Mg?* of the seawater
used in 1992 and 1993
- EBUER) biiR=2 Mg?+ /Caz+ Mg?+(mg/L)  Ca’*+(mg/L) WAL W IE 3 (%) W IEER (%)

1992 4 2.72 1163 428 77 30 1.2
5 3.22 1757 546 70 54 . 0.1
1993 4 3.75 1141 304 85 31 0.8
6 3. 22 970 301 86 8 16. 8
7 2.96 1010 347 86 10 4.3

R T PRIERRAAZEK 2om BA AN BBIERAE 7 FETEY R RR IS SR
Py, LR E B, BRI ROBE, TR, REAFET SRR SR sz
K, BERBR LB ES, HRFELERER.

- EWEKPEFZE G0 Nat K+, Mg+, Ca?t,C17,S0% ,HCO: ,CO3~ %) RN FELEE # BT
5150, T BB 0 A 4 BV 7 3 48 TR R 9 190000 . B A A S5 TR BC 38 K 0 BB e R G 8 B
. NAEEFNEWMERSEH#—SRARE.
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Abstract

In 1992 and 1993, artificial sea water with different concentrations of Calcium, Magnesium and
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Potassium were prepared for the hatching of the fertilized eggs and the incubation of yolk sca fry of Sparus
macrocephalus. The results of experiment wete as follows: none of yolk sca fry was hatched in the calcium-
free sea water and a small amount of abnormal yolk sca fry were hatched in magnesium-free sea water, and
there was no significant effect of low potassium on the hatching of the fertilized eggs but quite significant on
the survival of yolk sca fry. In view of nursing of seawater fish in brackish water, we suggested that the
amount of Ca?+ and Mg?* should be controlled in the range of 290-330 mg/L and 870-1 000mg/L, respec-
tively, and the ratio value of Mg Ca should be controlled between 2. 30-3. 30. The results had been quali-
fied in the productive hursing in 1992 and 1993.



