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1 ABEREEMK
Tab. 1 Ingredients of diets

Al ) 55 18 18 0 2.5 2 1.5
B( ) 28 0 0 60 5.5 2 1.5
: , 100049 : B; 30mg, 50 mg, 5 mg, Bs 70 mg, 200 mg, 70 mg, 2000
mg, 2000 mg, Vc 2000 mg, 1 mg, 75 mg, Ve 200 mg, Vg 17 mg, B, 0.4 mg, VA 75 000 1U, D3 30 000 1U;
,1000¢g : Ca(H,P0,), 4.400 g, CaCO; 4.120 g, K,HPO,2.000 g, NaH,PO, 5.600 g, MgS0,-7H,0 2.545 g, KCI 0.800 g,

FeS0O,-7H,0 0.200 g, AICI;-6H,0 0.08 g, ZnSO,-7H,0 0.216 g, MnSO,-H,0 0.040 g, CuSO,-5H,0 0.004 g, CoCl,-6H,0 0.056 g, K1 0.008 g,
Na,Se0O; 0.001 g

Fz2 ARRERERK
Tab. 2 Proximate biochemical composition of diets

() () () () () (kJ/g)
A 13.89 6.45 51.27 7.32 11.58 17.83
B 41.76 6.69 24.63 7.69 7.27 17.49
10 , 3 , 96 , ,
h 4 Eppendorf , 10
, 6.0 mg/L , pH min(700 g, 4C)(MIKR022R, HEYYICH ),
7.7 8.2, (25.0£0.1)C (PO)
= . [71
1.4 'fs;'rié.-'tig-":%‘ ) ) v Adgo
0.001 ;
’ (SOD) ,
3x3%x2 , (30 cm x 40 cm x
50 cm, 50 L) 5 , 3 550 nm A
, 54 24 h,
I 02 5 1.6 iﬁ*%ktﬁ-—%?‘l‘ﬁ
20)x( :0.0 0.3 0.6mg/L)]9 Turkey’s
A B ( 6), , P<0.05
(06:00 18:00 ), ; 25h
,70°C (Co) (Rsc)
, (Er) (Ea) :
3d, : Cs  LCso,48n%0.3/( LCs0, 241 / LCs0, 451)?
, 60d : Rsg=100x%(InW,—InW,)/t

EF:].OOX(Wz—Wl)/Cd
EA=100x (Cd—Fd)/Cd

1.5 SERIBAFM T KL . LCs0 481 » LCs0, 24 48, 24h ,
, Wi W, ( ), Cq
2x2x2 , ( ), Fa
(30 cm x 40 cm x 50 cm, 50 L) 5 ( )t
, 3 . 24
, 28 d , 2 &R
,o1mL , 21 EMHFMER
(0.01 mol/L Tris-HCI, 0.25 mol/L 3 5, 96 h ,
, 0.1 mol/L : pH 7.6; 780 mOS/kg)1:2 02 5 20
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Tab.3 The effects of dimethylhydantoin (D) on the survival (Rs) of Litopenaeus vannamei at the salinity of 0.2%o

(Mean+SD)
D(mg/L) Rs ()
Oh 24 h 48 h 72 h 96 h
1 100+0.007 100.00+0.00° 100.00+0.00° 100.00+0.00° 100.00+0.00°
2 100+0.00? 100.00+0.00° 100.00+0.00° 86.67+5.77° 83.3345.77%
3 100+0.00° 100.00+0.00° 96.67+5.77° 80.00+0.00"*¢ 70.00+10.00°¢f
4 100+0.00° 86.67+5.77° 80.00+10.00° 73.33+11.55P°%f 60.00+0.00¢T¢
5 100+0.00° 76.67+5.77%°% 63.33+5.77°¢¢f 53.33+5.77¢fh 43.33+5.77"¢
6 100+0.007 73.3345,770¢¢¢f 63.33+5.77°0¢10 30.00+10.00" 13.33+11.55
7 100+0.00° 50.00+10.00"" 40.00+10.009 10.00+10.00% 0.00+0.00'
8 100+0.00° 36.67+5.779"k 20.00+10.007¢ 0.00+0.00' 0.00+0.00'
LCso( mg/L) 7.49 6.26 4.78 4.26
C, (mg/L) 1.31
: (P<0.05); 3 10 (0.205+0.012) g

F 4 EE 5B TIREE (D)X LPAIEI IR FE R (R)HIF M (B EAREE)
Tab.4 The effects of dimethylhydantoin (D) on survival (Rs) of Litopenaeus vannamei at the salinity of 5%. (Mean+SD)

R
D(mg/L) s()
0h 24 h 48 h 72 h 96 h
2 100+0.00% 100.00+0.00° 100.00+0.00° 100.00+0.00° 100.00+0.00°
4 100+0.00° 96.67+5.77% 93.3345.77%°¢ 83.33+5.77°% 70.00+10.00°™
6 100+0.00° 90.00+10.00° 70.00+10.00°%% 63.33+5.77°MN 50.00+0.009"i
8 100+0.00% 80.00+0.00%" 53.33+5. 779Nk 46.67+5.779Mik 43,3345, 779"
10 100+0.00? 66.67+5.77°f" 53.33+5.77 dhilk 33.3345.77'Km 26.67+5.77m
12 100+0.00° 60.00+10.009" 40.00+0.00"K! 23.33+11.55Km 6.675.77'"™
14 100+0.00° 56.67+11.55™" 40.00+0.00" K 10.00+£0.00"™ 0.00+0.00™
16 100+0.00% 50.00+0.009"k 33.3345.771Km 0.00+0.00™ 0.00£0.00™
LCs (Mg/L) 15.42 11.13 8.30 7.19
Cs (mg/L) 1.74
: (P<0.05); 3 10 (0.218 +0.019)g

%= 5 EhE 20 B ZiRE R (D)X FLNE X IR E R R (R B =2 I (E AR HEE)

Tab. 5 The effects of dimethylhydantoin (D) on survival (Rs) of Litopenaeus vannamei at the salinity of 20%. (Mean+SD)

Rs( )
D(mg/L)
0h 24 h 48 h 72 h 96 h

4 100+0.00° 100.00+0.00? 100.00+0.00° 100.00+0.00° 100.00+0.00?

100+0.00? 86.67+5.77° 83.3315.77° 83.3345.77° 80.00+0.00°°
10 100+0.00° 76.67+5.77° 66.67+5.774% 53.3315.77" 36.67+11.55Mk
13 100+0.00? 70.00+0.00%% 46.67+5.779" 33.3315.77K 20.00+0.00!m"
16 100+0.00° 56.67+5.77° 40.00+0.00M 26.67+5.771!m 20.00+10.004™"
19 100+0.00° 46.67+5.779" 26.67+5.77Km 10.00+0.00™ 0.00+0.00°
22 100+0.00? 36.67+5.77"k 16.67+5.77'™° 0.00+0.00° 0.00+0.00°
25 100+0.00° 23.3345.77/KImn 6.67+5.77™ 0.00+0.00° 0.00+0.00°

LCx 17.92 mg/L 14.12 mg/L 12.15 mg/L 10.77 mg/L
Cs 2.63 mg/L
(P<0.05); 3 10 (0.225 +0.016)g
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, 24 48 72 , 131 174 2.63mg/L
96h LCg 749 6.26 478 4.26,1542 20 IBHEMTE
1113 830 7.19,17.92 1412 12.15 10.77 mg/L; o REEERS
1 6
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(Rse)
Fig.1 The effects of dimethylhydantoin (0.0, 0.3 and 0.6 mg/L) and dietary carbohydrate levels (13.89
specific growth rates (Rsg) of Litopenaeus vannamei under low-salinity conditions

and 41.76 ) on the

*6 MEEHXHT, ZTRESEFMKKEEDILWEMITEE. £K. 8. BHRFARIZH 0
Tab.6 The effects of dimethylhydantoin and dietary carbohydrate levels on the survival, growth, food consumption,
food efficiency and absorption efficiency of Litopenaeus vannamei under low-salinity conditions

S D(mg/L) C(%) Wi(g) We(9) Rs (%) Cr (9) Er (%) Ea (%)
0.0 13.89 0.238+0.007 2.040+0.204° 86.67+11.55 3.125+0.324° 11.53+0.48%®°  81.49+1.18°
0.0 41.76 0.242+0.011 1.530+0.130°¢"  93.33+11.55 2.310+0.113% 11.13+0.59®  80.30+1.31%
0.3 13.89 0.246+0.006 1.375+0.232%7  093.33+11.55 2.426+0.559%  9.35+0.29°® 75.11+1.12°
0.3 41.76  0.245+0.005 1.154+0.223°% 93.33+11.55 2.057+0.560%  8.90+0.36%f 76.18+0.97°
0.6 13.89 0.246+0.011 0.569+0.145" 86.67+11.55 0.784+0.335"  8.28+0.13%"  71.27+1.04°
0.6 41.76 0.243+0.011 0.580+0.156" 86.67+11.55 0.861+0.382"  7.83+0.43"  72.66+0.60°
0.0 13.89 0.244+0.004 3.518+0.119° 100.00+0.00  5.561+0.171° 11.78+0.54®°  81.40+0.78%
0.0 41.76 0.248+0.006 1.751+0.172°°  100.00+0.00  2.703+0.460% 11.20+0.69%°  79.49+0.85%
0.3 13.89  0.247+0.001 1.762+0.221%  100.00+0.00  3.093+0.335%  9.77+0.45°  75.90+0.61°
0.3 41.76 0.242+0.006 1.303+0.195%M  100.00+0.00  2.260+0.340%  9.36+0.37°®  75.36+1.39"
0.6 13.89  0.240+0.008 1.015+0.189™" 93.33+11.55 1.799+0.403°"  8.59+0.44%"  72.54+0.94°
0.6 41.76 0.242+0.011 0.981+0.241%"  100.00+0.00  1.812+0.579°"  8.16+0.25°"  71.35+0.76°
0.0 13.89 0.247+0.005 4.335+0.233% 100.00+0.00  6.612+0.204° 12.37+0.69°  80.23+1.01°
0.0 41.76  0.249+0.009 2.003+0.159° 100.00£0.00  3.120+0.446° 11.30+0.61*  80.14+1.08%
0.3 13.89 0.245+0.005 3.208+0.225" 93.33+11.55 5.739+0.256®° 10.32+0.39”°  75.60+0.98"
0.3 41.76 0.245+0.004 1.593+0.169°®  100.00+0.00  2.775+0.382%  9.73+0.59%  76.56+0.60"
0.6 13.89 0.242+0.006 2.032+0.119° 86.67+11.55 3.994+0.462°  9.00+0.46%"  71.30+0.79°
0.6 41.76 0.246+0.012 1.198+0.204°  100.00+0.00  2.321+0.560%  8.24+0.24%"  71.57+1.45°

P )

S 0.000 0.288 0.000 0.036 0.175

D 0.000 0.998 0.000 0.000 0.000

c 0.000 0.537 0.000 0.167 0.044

SxD 0.054 0.156 0.969 0.703 0.319

SxC 0.000 0.645 0.000 0.252 0.204

DxC 0.000 0.711 0.001 0.994 0.052

SxDxC 0.109 0.188 0.641 0.658 0.281

: (P<0.05); 3 , 5 ;S , D:
,C: , Wi , WE: , Rs: , Ce: , Ee: , Eal
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; 0.2 0.6 mg/L
, 13.89
41.76 ,
20 0.3 0.6 mg/L , 13.89
41.76 ; , 0 mg/L
20 13.89
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(P<0.05),
(P>0.05) (S) (D)
©) (W)

(Rsc) (Ce) (Er)
(Ea) .
We=2.854+0.1895-0.0035°~4.526D-0.034C—
0.002SC+0.075DC (R?*=0.946)
Rse=4.003+0.175-0.0055°-4.217D-0.023C—
0.0025C+0.07SD+0.041DC (R?*=0.926)
Cr=4.279+0.345-0.0065°-6.391D—-0.051C—
0.004SC+0.111DC (R*=0.925)
Er=11.652+0.031S-7.879D+4.225D% (R?=0.919)
EA=80.524-14.544D-0.005C (R?*=0.923)

2.3 FIRIBARR E EIE
7
, 0 mg/L
0.6 mg/L :
, 20
0.2

F7 REEFHT, ZIRSEFMBRKLESYKTI LYEITEN G &M
Tab.7 The effects of dimethylhydantoin and dietary carbohydrate levels on the immune factors of Litopenaeus van-
namei under the low-salinity conditions

S D C W, PO(U/min) SOD(U/mg)
0.0 13.89 8.116+0.081 0.0167+0.0011% 204.25+7.55°
0.2 0.0 41.76 8.095+0.036 0.0157+0.0010° 207.29+8.20°
0.6 13.89 8.084+0.025 0.0133+0.0009f 201.02+7.17°
0.6 41.76 8.064+0.042 0.0127+0.0008" 190.97+5.69°
0.0 13.89 8.135+0.047 0.0240+0.0013% 296.90+9.42°
20 0.0 41.76 8.071+0.041 0.0216+0.0010° 309.06+4.52°
0.6 13.89 8.090£0.091 0.0187+0.0008 260.21+5.47°
0.6 41.76 8.108+0.035 0.0202+0.0006" 268.41%9.05"
" )

S 0.000 0.000

D 0.009 0.705

C 0.217 0.632

SxD 0.063 0.012

SxC 0.211 0.297

DxC 0.718 0.142

SxDxC 0.052 0.456

(P<0.05); 3 , D
C W, , PO , SOD
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(©) :
(SOD) ,

P0O=0.0162+0.00035-0.0054D (R*=0.920) ,
SOD=200.045+5.149 $-3.231SD (R*=0.966)

3 it 3.2 HEAT FU IR 3T IF A K Ae S I 89 B
SEESELES VPSP LT XY T ’ o
A ’ |
6 )
, 02 5 20 )
24 48 72 96h LCs( 3~ 5)
(Palaemon modestus) ’
(Ctenopharyngodon idellus) , _ ’
[1.3] :
[10]
" ’ , 0.2
) CIOZ (O-O~O.6
. . 20 (P<0.5,
mg/L), (Fenneropenaeus chinensis) 7 Wang 1233 |
’ (Penaeus monodon) 25 5
) 1 15 ’
’ 12 ~96 h ; L 04
( 6 :
(Cyprinus carpio) 8] , ’
, (P>0.05, ’ ’
6); 2 ; E7,15]
ClO, ’
: ClO, (16] ’
3.3  HEAemK KA 648 A A
6,71
[17]
o : (P<0.05, 1 7y 02
,0mg/L : 20 , 0.6 mg/L
0.6 mg/L 0 mg/L
: (P<0.05) 3~ 5 ,
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