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Effects of Ca’* and Mg”* on survival and
growth of Penaeus vannamei

CHEN Chang-sheng, JI De-hua, WANG Xing-biao, CHEN Zheng-qgiang

( Institute of Aquuaculture Biotechnology , Jimei University , Xiamen 361021, China )

Abstract: Single-factor acute toxicity test and orthogonal design were used to study the effect of the
concentrations of Ca?* and Mg®* ,Ca?* + Mg”* and Ca’* /Mg’* on survival and growth of P. vannamei. The
results show that (1) The LCy, of P. vannamei with Ca®* is 407.38 mg-L ™' in 48 hour, while the LC, with
Mg®* is 741.31 mg-L™'. (2) When Ca’* /Mg** equals 1:10, the survival of shrimp is not affected. (3)The
growth of P. vannamei has close relation with the concentration of Ca®* , which would affect the growth of P.
vannamei , whether it is high or low. When Ca®* /Mg®* equals 1:3, the growth and survival rate will rise with
the qualitative increasing concentration of Ca®>* + Mg?* . When it reaches a certain degree, those rates will
descend with the increasing concentration.
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300mg- L' .500mg- L' .700mg- L' .900mg-L"',
1100mg-L~'s Mg** B &8 ¥k % B 4y 515 Omg-
L%t B8 4)  300mg- L™ '.900mg- L', 1500mg -
L~'.2100mg-L~',2700mg- L' .3300mg L™, %
RS2 EEIER, MBSt E K 48h, B NEH
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Tab.1 Levels of Ca®*/Mg** and Ca’* + Mg’*
in the orthogonal test

2 K level
factor 1 2 3
Ca?* /Mg * (A) 11 1:3 1110
Ca®* + Mg** (mg-L"")(B) 120 600 1000

1.2.3 Ca’*:Mg®* # 1:3,Ca%" Mg** 4% 53t
HAZ AKNXZRL SHBC + Mg &
B C2 /M M E A IS A E
MEIE IR B AR, R K s Ca2* /Mg K 1:3, 38
#Ca MZ IR, RE T MAEMNEERE
BRI KB W E 4. BRI 15 R,
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WA g R W HCRIFME S, i3 &
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(2)iRX56 Fr 0 BE AL BB AATE -G, R
p=(p' =)/ -)HFTKIE, b p FiILK A
WEBTET-EH A4 ¢ WA BASET B 408 p WA
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2.1 BEFRMEHHLR

211 C@ ' sth£astird Aei¥Ehn ME2
AUES, MEEMNTFERREEKE Ca2* 4+
AP HERAPXEWEF B RN . 778K E
Co* RBWEMBIMG LF , BAs—EHE,
NEEE Ca* YR BEE WG N T %, B 35 1 X EF R}
IKIREE I Ca°F KB KT 2 F1 , K Ca®*
B Ca?* B E N 100 mg- L', 48h BITETE 1Y
£ 80% LA t, R FIHLER B A [1 19 43 87 56 8 15 40 4
Ca’* ) LCyH 407.38mg- L~ ' \LC,y 2 125.31mg -
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Tab.2 Design and result of single-factor test
5i ] i %5 group no.
item 1 2 3 4 5 6 7
Ca’* (mg-L™") 0 100 300 500 700 900 oo
24h {715 R ( % )survival rate 95 100 2.5 55 15 32.5 25
48h {71 % ( % )survival rate 80 92.5 65 42.5 30 17.5 12.5
Mg®* (mg-L™") 0 300 900 1500 2100 2700 3300
24h {7 i % % )survival rate 95 9 60 35 27.5 2.5 0
48h i % ( % )survival rate 80 85 42.5 20 10 0 0
2.1.2 Mg xdkasrAan®a MAXE g, Wi, —EMN G o+ Mgt BB K Gty

R X K IR P Mg®* B AR K2 1, A 2
AT B R XTI T Mg?t B Mg®t R R E N
300 mg- L™ VR LR L 48h B9 TF I K 1E 80% L b
Mg* " ] LCyy A 741 31mg-L™' \LC,y, } 249 . 46mg -
L™ .LCoy.~ 2208.00mg L',
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ERE KRKMEE EEh Ca®" f1 Mg™ 4]
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Ca®* /Mg * X 35 19 60 0 A 77 00 S W 45 3 20 7
T 24h B 48h 3 (10 R RE S O T % 5
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Tab.3 Factor levels of orthogonal design and experiment result

RV K level ca’* Mg?* 20h RIEH (%) 48h BUEF (%)
experiment no. Ca’*/Mg’* Ca’* + Mg (mg-L~') (mg* LY (mg-L~") survival rate survival rate
1 1:1 120 60 o0 100 97.5
2 1:1 600 300 300 92.5 82.5
3 1:1 1000 500 500 32.5 65
4 1:3 120 30 90 100 92.5
5 1:3 600 150 450 100 100
[§) 1:3 1000 250 750 92.5 82.5
7 1:10 120 11 109 100 95
8 1:10 600 54 546 B7.5 70
9 1:10 1000 %0 901 80 62.5
x4 RARERAESH
Tab.4 Variance analysis of the results
/Q g;r S T S8 df MS F
variation source 24h 48h 24h 48h 24h 48h
A 0.011 0.0385 2 0.0055 0.01925 3.860 2.415
B (.0339 0.0943 2 0.01695 0.04715 11.895"" 5.915"
% % error 0.0057 0.0319 1 0.001425 0.00797
{448 % total variation 0.0506 0.1647 8

i:F(2,8),.05 =4.46,F(2
Notes: F(2,8), 4 =4.46

significant difference

8)y 51 =8.65,F(4,8), s =3.84.F(4.8), ,=7.00, x RINEEMNEXR; »» RN EFREF
JF(2,8),,, =8.65.F(4,8),4 =3.84,F(4.8),, =7.0l. * means significant difference; * * means highly
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Fig.1 Relationships of Ca®*/Mg?* (A),Ca’>* + Mg’* (B)
and survival rate of P. vannamei
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Tab.5 Survival and growth of P.vannamei when Ca’* /Mg?* equals to 1:3

A K (cm) body length

G Ca®* Mg*t  ABEFE R (ind)— . J{Zt?fmi;é{& ﬁzg)i mﬁ%%
group no- (mg- L) (mg-L75) sample fo. ﬁigx%jfltﬁ HX%“,;» daily length increment surviv:I rate exuviation no.
1 0 0 15 2.30 / / / /
/ 4 /
3 50 150 15 2.35 2.60 0.192 230
4 50 150 15 2.12 2.39 0.208 46.7 11
5 100 300 15 2.04 2.33 0.223 60 14
6 100 300 15 2.37 2.63 0.200 46.7 10
7 150 450 15 2.21 2.44 0.177 53.3 11
8 150 450 15 2.38 2.57 0.146 40 7
9 200 600 15 2.04 2.22 0.138 33.3 8
10 200 600 15 2.21 2.34 0.100 26.7 6
11 250 750 15 2.27 2.44 0.131 33.3 8
12 250 750 15 2.35 2.45 0.077 13.3 5
13 300 900 15 2.27 2.38 0.085 13.3 6
14 300 900 15 2.30 2.38 0.062 20 5
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Tab.6 Variance analysis of daily length increment in P. vannamei

5 R o

variation source dt 5 F E Fo s
Ca** Mg i content 0. 1)’%0"58 3 0.00608 11.0557 4.39 8.75
ix X error 0.00332 6 1. 00055
L00% 5 ki total vanation 0.03370 11
X7 RRNETEERANFTESH

Tab.7 Variance analysis of survival rate in P. vannamei

R S

variation source S8 dr s F Fyn K
Ca®* ,Mg** 5 it content 0.199 5 0.0308 4.68° 1.39 8.75
1'% X error 0.051 0 0.0085
S 5 total variation 0.148 11
s ot B R, Notes: » means significant difference
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