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FRBIFEFERAKSD Mg™ 5 C B
B Mg*"/Ca®" SIS0
B4% RIK K% 4IH

(L@ KREFER, L 200090)

RE 1991 3—6 AR 1992 F3—6 AEBLERBK-FEARNNY FRASERHA
KIRE B SRR AR KR IRE S TR R, SREV.BHAKD Mgt 5Cat*t &
B Mg*/Ca MIAT—EHE, XSEREARRN. DAMKELMA N, B
in 6 FLEL S, Ko Mgt 5 Calt S ERFEMESFIN 300.0—440.0mg/L 5170.0—
244.0mg/L, Mg't/Ca?* ffi (R) 5 1.8—2.2; DIEFHKAERKE, TR0 #% &,
Mg+ 5 Ca™ ] &[4 B4 324.0—440.0mg/L 1 170.0—244.0mg/L, R{H% 1.8—2.0,
HREHE.UAOXKERENSF, HERE MEEER Mgt 5 C* SRR REAFET
BHEEZA, TUBKBBRREMRAEEK, FEaK Mgt 5 C* R RAEHEFHN
18k

xX@id FPRAS WK #ET EET E BE dEE

BRAIFEERN OABFESHEEEN. ZABLERBEREETREK, |
HOKREEMDBE KEBCRAER S, 1992; KR ER%, 1993), REEF(193)MALR
B, VORI SR K R KID O SHME, £ Mg? 5 G SEREKE (R) BT
BRI OXARE S, REAOKATPRBIFAIEHMNEEGE, BEHTRESRRN
B, B R KRR SR & B R EREE, LBRmA R RE R L EARE bL
YK A ERMAFIREE HAKNR S EFRE(EEES,1981; Subarto et al., 1982;
FHE%,1986), BHRY K HE NS SAOEREN, hREBHARKENET. AXA%
KIBIFATE & AKORREN Mg*? 5 Ca* &BR REMNAETBEULARK
FER TP RS R
1 HEEHE

F 1991—1992 FEBEHIC B AR 5K 5778 A TR I A K 53R I K (5 BIRREE K
S5mHAK, LFRBERILE 1) EER K, BmBELEE (Tl s R HR/AK
B BEF (Macrobrachium rosenbergii) B iR, KIEH 28.510.5°C, HhEEH 12—
14, HEBRELESHESERE, SREHM 10mg/L #J EDTANa, 5 0.5mg/L 18

* ERWHETRIRE,03213049 5, AR, L, HET 1938 £ 12 A,El&R,
ARFEERE DR IRE BHE . EZERREESSNEN KR ITE KIS,
WHEH: 199357 A21 B,EXA1: 199443 290,
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RHESBRS, EERYESEN (Z) AIRBEH, Z, SRABSEHGE. RS
B AR RN SR ERKERE SR ROE S, TN KERRERHEE, Bk
% 1/40 DARESKP A B 4T 6 FBEE KR Im 18 Rk 22 Ry B B R K (14
PR AR Mg AE 25 VERS FRAALD, DL L e 4048 SR MR /D R 2K 25 SRR A B o

AKPEEEFERENERAREE(RES, 1991), Na* + K+ BEUZRSEITE
REBGHME,1979), ‘

Bl REXFREADPRASTFHERAKOLERG

Tab. 1 The chemical composition of the basic water for rearing the larva of
Macrobrachium rosenbergii in Donghai Farm

1. ‘ o, eZERSY (meg/L)
KR HE pH . KRER
Ca* | Mg* | R | Nat+ K+ _|HCO;‘+CO§‘ so- | c1-
BHK . 1:090 8.23 50.30 11.92 0.24 143.00 480.68 25.44 28.51 Clrl‘la
K 1.004 8.29 62.52'| 110.92 1.78 . 910.00 464.21 189.12 |1314.72 CI¥4
E&E 1.012 8.48 204.81 | 414.14 2.02 "4 463.25 125.78 596.13 |7 382.20] CIN%

11 HEAKEARSORE  SHRFRARAAER Mg, Cit SRR,

LLl AAGEERR 819 SEBORER RAXEN(ERES, 198,F %
%, 1986), BRITIRE AN EMBAAGES 15 I (LF2), BEF &L SHARARE
AR R YR & 8 SRR BEEDT, W AR K %K B BRI 10 5 9
A2 SR RIANER 7 (4 BIEARRT 1 58 UEH, % 2), i Mg 5 Ca* 4R R
REHAATREE . & LR 4 MEFORBASH A, T 19924 3 AR 2L K
ROBEHRE, SARTEBIF 2.2, 41tk 100 B,

112 thkhEHHRER LR ¢+ MRARARMEA, DL 100L EET 1992 4 3
ATH—ATaEERE, SARPRBIT Z.Z 4k 2000 B,

12 BFEAA Mg* 5 ca* SBEHKE (R) ASHENEERR SREEHX
REEMES I 581 F 1992 4 4 ATH—5 A FARAMKEGRBEE, LB KR
BF.Z 2 00K RT3 TR ik %

1.2.1 Mg &EEEN 340.0mg/L,{HFIHE K E Ca** &85 141.6—283.0mg/L, R
R Y 1.2-2.4, HEH &% 5 MEE

1.2.2 Ca** &EREEX 180.0mg/L, AT B KD Mg* &84 216.0—432.0mg/L, 4
R REFEEM 1.2—2.4, WEH R S MR

1.2.3 REEEX 1.8, HREYT Mg+ 5 C* SE4HRI%4 250.0—440.0mg/L 5
138.8—244.0mg/L, WEH LK 6 MEEEH,

13 4FHEHRE 199245 S—6 AREKEREATEE AL -7 B (L
& OTFLUIAR, 1993 £ 3—4 A& 11 S B F57E A T 0L E SRA K 4 HH 0K 28 (4
I)BBE 11 £4, BSEES -2, Mg™ 5 Ca* &85 512 400.0mg/L 5 200.0

1) BAERS,199, BEANEH ARG S,
2) WAXMEL \
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mg/L (R = 2.0), AT BIL LR IEERAKEST EFHEEHRE, HMRERTNK
(LN =R RN

T2 LBEEKNEAKEHPRBETFEEMKOES (ko)
Tab. 2 The formulas using the south fish pond and south well waters as the basic
water for rearing the larva of Marcrobrachium rosenbergii
m{gg%?;ﬁ?ﬁf R S FFHK
Bl 51 18 1 f& 11
MgCl, « 6H,0 2.930 2.100
MgSO, - 7H,0 4.120 3.090
CaCl, 0.374 0.535 0.462 0.123
KCl 0.200 0.180 0.180 0.200
H,BO, 0.120 0.120 0.120
KBr 0.020 0.020
NaH,PO,2H,0 1.4% 1073 1.4% 1073
ZnS0, - 7H,0 4%10-° 4%10-°
CuSO, - 5H,0 4%10°3 4%10°3
K1 3x10-? 3x10-3
NaCl 10.00 10.00 10.00 10.00
%3 AREFNPNMKEFRBTTAERARER
Tab. 3 The results of rearing the iarva of Marcrobrachium rosenbergii with different
formulas, and 2L, 100L containers
BE EindriE Mg Cat Kk thk 4k HE (%)
I ke oo | ao | 5| B5E | 22y leands
A BaaREy (ke £ BRI BRI o) MK A

B 1 B5 4K 4 10.350 |0.135 | 2.8 74 26 55 8.1 16.4

E5 11| Bk 6 |o0.407 |0.193 | 2.1 70 25 50 8.9 18.0

1 @k | 10 [0.407 |0.193 | 2.1 72 16 35 7.2 13.8

& 5k 9 [0.252 |0.123 | .0 60 10 20 3.6 8.5

A | mFek | 18 10.308 [0.231 | 1.3 60 14 20 4.2 9.0
2 BRS5iTH
2.1 AEEFTNEEHAKSTREGHEEERERE L LWER Uk

R RBRAGR 3, UmEKEKENES LI BEAK, RS RPERTLE KX
AERAKAE 1 5 I EEAGETES 2, EEEEHEE 5020 L, B EE0UiE
o HIFEZ, BEE/ZHEE W, LARMEBWAER (CihL,E D, ERBEHEES
TEHKGETRESCUIEES ARG EN 455 46 FLL LR D, METRBRE
EGRIERKS,1984), KL KR A0 225 5L R EUD , T KR BB B R INE £ 5
EO—10 MOSHENLILE, XBSBREFTEHKRAE, Hik, & N BRABEF O KiE
KAVEVEEDS A Ko

REFRIA,H I S5 BARBEPBoHEEEKD, ENE,MESKERSH, X

RIMETRABEIRBARRREAREZ S WEAHAR I K TEERRARNTAE I 5
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F4 B{EKP Mgt ,Ca* SBE R HAMNFRBGHSESESHEENRR
Tab. 4 Effects of Mg?+, Ca’* and R contents in mixed water respectively on survival
rates from the larva stage to post larva of Macrobrachium rosenbergii

Mg+ &8 ([Ca™] = 0.180kg/L)

EAE(%)
5 Mg+ Cal+ R HE (%)
ZJ—ZI ZI—'ZH
E2y 111 0.432 0.180 2.4 82 48 10.0
g2y 1-2 0.360 0.180 2.0 80 65 22.0
E25 -3 0.324 0.180 1.8 92 76 28.0
E2o5 11-4 0.288 0.180 1.6 68 48 20.0
Ey 11-5 0.216 0.180 1.2 70 34 14.0
& 1-1 0.432 0.180 2.4 60 30 8.0
& 1-2 0.360 0.180 2.0 86 35 16.0
& -3 0.324 0.180 1.8 94 85 18.0
& 14 0.288 0.180 1.6 60 33 8.0
& 1-5 0.216 0.180 1.2 52 23 6.0
Catt &8 ([Mg*] = 0.340kg/L)
E2511-6 0.340 0.142 2.4 920 66 16.0
g7 11-7 0.340 0.170 2.0 92 85 22.0
ER 7 I1-8 0.340 0.189 1.8 92 80 20.0
E2 ¥ 11-9 0.340 0.213 1.6 88 68 14.0
Bk 1-10 0.340 0.283 1.2 74 65 12.0
& 1-6 0.340 T0.142 2.4 56 18 8.0
% 1-7 0.340 0.170 2.0 78 74 16.0
& 1-8 0.340 0.189 1.8 80 70 14.0
% 1-9 0.340 0.213 1.6 60 24 8.0
& 1-10 0.340 0.283 1.2 58 26 6.0
Mg+ 1 Cat 48 (R=1.8)
g2 1-11 0.250 0.139 1.8 86 84 14.0
By 1-12 0.300 0.166 1.8 90 88 20.0
Ey 11-13 0.330 0.183 1.8 96 89 16.0
FRy 11-14 0.360 0.200 1.8 90 85 16.0
E2H 11-15 0.390 0.217 1.8 88 68 18.0
iy 11-16 0.440 0.244 1.8 88 79 14.0
& 1-11 0.250 0.139 1.8 70 26 6.0
& I-12 0.300 0.166 1.8 74 35 8.0
& I1-13 0.330 0.183 1.8 74 48 10.0
& 1-14 0.360 0.200 1.8 90 75 12.0
5 I1-15 0.390 0.217 1.8 84 67 12.0
& I-16 0.440 0.244 1.8 96 83 16.0
bogickil 0.308 0.231 1.3 62 28 8.0

MRA, @ 1REFOHEESFIETEREY 1 G, XEEER UEHTKR M» 5
Ca™ ZERAT Mg™ SRS REGK DERTZRAFHAEERRER . REN
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HKBEREOBNEGRERS, 1993)F78o Robertson (1953) N4k 4zm@id
8RR KR LS Fo Shewbart % (1973)1B WK UR (Penaeus aztecus) @EiL
BEMNBKFREIENS. 9%, B WAKS Mg 5 Ca* &BN RBRATE
EETRHES RBIFMEERABINEE,

22 BFHMEK Mg* 5 c* SBAMRENASEEE ZERITR 40 ET/IKERK
RS EH B, B 102 HEFEABLBRERAEBEHER. NE4FBDH, UEEAS
KR LA 1T AR 16 MRS H-1—E )5 11-16) K4 10%—28%; LI
FoKAKIR, DL I BT 026 mA 8 MR 1-2,3,7,8,13—16) B 10%—18%,
MNRARHEFENA 8%,

SAEEREHEREX 0% U EHAERS R EEACHKRGES S T MU HAN
AKIRAE L AP EEREENOEET 1L, RN MgSo, « TH,0 %5 6 Mz (E 2); &
Mg 5 Ca* &FE {8 B 2 B 4 216.0—440mg/L 5 138.8—283.0mg/L, R{EGEEN
1.2—2.4(F 4)o LIERIN 10 FhZ5 5LH0% I 200 18 #z5 Raor BE, FNEE Mgt
5 G SBMREHFETIARCK 2), ZENW 4 & B 2 3 2 324.0—440.0mg/L,
170.0—244.0mg/L 5 1.8—2.0, B F I 5& 1 WELBRHEWE 2 FiTo
23 EFUEFERRER MATRREBERE THEEEL 70% WRFER(ES),
B 1 ETASBARKT 25%Y%

TS5 ErFfEERBEAR

Tab. 5 The productive test results of rearing the larva of Macrobrechium
rosenbergii in Donghai Farm and Caojing Farm

; KR Mg+ Ca’+ HER gz 3
L (m®) (kg/L) (kg/L) R (FE/m*) (%)
BREEIA 2.03 0.400 0.200 2.0 5.48 82.6
RiEF 14 4.5 0.340 0.170 2.0 3.78 70.1
*fRA 4.5 0.308 0.231 1.3 2.81 52.0

3 &

3.1 PRANFEHMAKWARREUZRE Mg™, C* 4BSREEMBEZN. EAR
RERFEELR, VA B/KIEE AR AKR, BEN 6 M35, £ Mg ,cat &
BS5 REAEEES 1% 300.0—440.0mg/L, 170.0—244.0mg/L 5 1.8—2.2; HFH O
KINFRETTHE Mg™, Ca* SRS REXFSHEBNERENEE. DEHKIEKE
i, B0 10 A&, Mg, Ca¥t &E L5 RESEEE B 324.0—440.0mg/L, 170.0—
244.0mg/L 5 1.8—2.0,

32 PRESEFEAAKAEMEENEEMAKPEERBR 20, c0t S4B, BE
AXEEEGTRTESEMKPRGFENSALRNE. ERFOKEEN, Bk
KR BERAAATEREEAEE, 2 HER Mg™,Ca* 5REZEAENGE,

1) LBEKFREREKPHFEAT1993, PRATTFEXREAR
- (EEHED

EEFal IIEES oY SN =y it o] i o
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EFFECTS OF Mg'*, Ca’* AND Mg**/Ca’* CONTENTS ON
SURVIVAL RATES OF MACROBRACHIUM
ROSENBERGII LARVAE REARED IN
MIXED WATER

Zang Weiling, Dai Xilin, Zhang Jianda, Zhu Zhengguo
(Deparimens of Culture, Shanghai Fisheries Universizy, Shanghai 200090)

AssTRACT

Mizxed principles and methods with different basic water for rearing larva of
Marcrobrachium rosenbergii were studied from 1991 to 1992 in Donghai Farm of
Nanhui County. The results were as follows:

Using freshwater as the basic water in the fish pond for rearing the larva, six
chemical reagents (MgSQO,, CaCl,, KCl, H,BO;, KBr, NaCl) must be added to the
basic water. Suitable contents of Mg?* and Ca** in the mixed water were 300.0—
440.0mg/L and 170.0-—244.0mg/L respectively, and Mg?*/Ca?* ratios (R) was 1.8—
2.2 Using deep-well water as the basic water, the above 6 chemical reagents and
NaH,PO,, ZnSO,, CuSO,, KI must be added to the basic water, the suitable contents of
Mg** and Ca** in the mixed water were 324.0—440.0 mg/L and 170.0—244.0 mg/L
respectively at R of 1.8—2.0. The study showed rearing larva with alongshore estu-
ary water was the most economic and yielded high survival rates. If the contents
of Mg**, Ca** or Mg?* /Ca** were not in the above suitable ranges, the basic water
was diluted with freshwater, or concentrated solution mixture of Mg?* and Ca** at
R of 1.8—2.0 were added to the fish pond water.

Key words Macrobrachium rosenbergit Mixed water Magnesiumion
Calciumion Ratio Rearing larva Survival rates



