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M OE OmE pHM AUAEMT Iy &t Ll MO Fe R SRR, BE T Sy IT ey 24h
FHA IR E (ECso )N 2.73mmo) L, 24h, 48h, 96h 2 $ B 7L %K £ (LG )4 Al A 12.40mmol L, 11. 24mmo) L &
10.49mmol L, K ¥ 4 # #y% 4K £ (SC) 4 2.77Tmmo} L. % # & % 5.37~14.66mmo) L & ,pH Xt 4 47 By 24h,
48h.72h.96h 4 $ B A (LpHso )4 4] % 9.26~8.98.9.14~8.86,9.107~8.80 & 9.00~8.80,K H & fFth XA
(SpH) # 8.42~8.14, 4y éFAE#JE H 18.68~-38.78mmo) L. 4 # & 1.57~3.50¢ L pH8.5~9.5 &y # 4T h %L ¥ 1
T F 05 4.879.2h, JLAIE xR 40 5F 3 K FREEAE A pH By E B M, DL RCAT AR b K R AT 3 ROH Ol K FR IR B 45 6
&R T RAE K,
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Prawn adaptability to saline-alkali soda lakes of northeast China. YANG FuYi, LI XiuJun, ZHAO Chun-Sheng,
CHEN Yuan ( Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun
130012, China), CJEA,2007,15(5);115~~119

Abstract Soda saline alkali water was added into the water from desalinated prawn pond, to study the juvenile Litope-
naeus vannamei adaptability to saline-alkali water. A one way toxicity test and a live ability test of juvenile shrimp were
carried out in saline alkali soda lakes. Results show medium effect concentration (ECs ) of alkalinity for juvenile shrimp in
24 hours to be 2.73mmol/ L, medium lethal concentration ( LCso) in 24hrs, 48hrs and 96hrs to be 12.40mmol/ L,
11.24mmol/L and 10.49mmol/ L respectively, and safe concentration (SC) to be 2.77mmol/L. When alkalinity is
5.37~14.66mmol/L, medium lethal pH ( LpHs0) in 24hrs, 48hrs, 72hrs and 96hrs of juvenile shrimp are 9.267~8. 98,
9.147~8.86,9.107~8.80 and 9.0078.80 respectively, and safe pH (SpH) is 8.427~8.14. Juvenile shrimp can survive
4.87~9.2hrs in saline alkali soda lakes at an alkalinity of 18.68~38.78 mmol/ L, salt content of 1.57~3.50g/ L and pH
level of 8.57~9.5. The adaptability of desalinated juvenile shrimp to alkalinity and pH is poorer than that of freshwater
fishes and its comprehensive adaptive capacity to salinealkali soda lakes of northeast China is lower too.
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pH XFIR Ak FLANEXF BF C Litopenaeus vannamei Boone, 1931)4f MR 4 2V v 25 52 56 1 40 iR 7E E8 86k 89 1A 4 A7 1k
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I T 20027~ 2004 AFFEFAWOE R0 35 MR KL A X T £ MM £ 3517, % KA SR 4.3°C L4
Bk i 305mm, EZE K 5 1749mm, 4F H BN 4L 30130, 48 JoFE M 135d, B JH4NIF I B T4 8 1 i IX Rk
IRYE AR 22.7 2 9. dmm, KT 1.621 4 0.594g, =N 200 8050 DL E L U8 0 R AR 5 K O R
1.03mmol/L, F#h 8 3.62g/ L, pH7 . IAFE N HEA 7K , K AR EL 58 H1TH K (B 38 .78 mmol/ L, & #h i 3.294/L,
pHO . OME R H B K SR 28 R 40em X 30em X 20cm A BEHS &1, BE 5086 K 12~ 151, Hh Bl A 2 o A= 77
AE IR AE 9 Ab 7 KR HEAT , HOKAL A ARE R 1, X088 H O A 2.0m X 1.0m X 0.8m 1Y 40 H M4,
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Tab.1 Chemical characters of water in saline-alkali lakes

i 5 Hb A B TR ALWE /mg+L ™! Ton concentration N Mo W E/ mml LT AR R/l pH
Site K* Na® cat Mgt S0t~ coi~ HCO; Alkalinity Salinity
AT A 1.9 89.3 10.0  48.6  291.1 2.2 210.2 1920.8  452.3 8.2 38.50 3.34 9.3
B 1.2 87.8 12.5  44.1 215.8 1.7 207.4 1944.2  699.8 8.8 38.78 3.29 9.4
C 0.8 441.2  90.0  47.5 220.1 0.1 0.0 1032.4  558.5 2.3 16.92 1.83 8.9
D 1.0 540.0 81.2  43.2  272.6 0.l 0.0 1156.6  556.7 3.1 18.96 2.09 8.8
E 2.2 702.0 59.0  49.9  349.3 0.4 25.9 1417.2  322.0 4.3 24.09 2.61 8.5
Kt F 1.9 561.2  42.0  61.2  131.4 6.8 225.4 1422.5  295.4 3.4 30.83 2.45 9.4
G 3.6 888.7 22.0 6l.2 596.5 7.6 159.1 1550.3  246.9 6.3 30.72 3.29 9.4
H 2.3 310.3 60.0 40.8  88.8 6.7 79.6 977.4  134.9 2.1 18.68 1.57 9.4
I 3.7 1025.1 18.0  56.4 635.5 22.0 245.3 1698.6  277.1 8.0 36.02 3.50 9.5

M BT EBRLOKT+Na®)/(Ca® + Mg )] NH Na™ /KT fH,

B 2k th RS . SR “Karber 25 0P8I BE w7 B SE B R L HVRRE 7 B R AE 121 SRR K TR
TNER BRI K RN C L3RS V=B EE —1.03)/(3.23—0.083 X SZU kS BE )3 (HE S I ), D52
TEAE Ry SEPRSCHS 6 B . DAL N ST IR A4 2 IR S 44N IF 10 BB 25 B HME . 40 31 LA R
24 h FHYE BB A 240 48h,96h FET-RAETTF. FIAR M R T A K L BRI B8 2K 06 36 3 R BH P 0 B fi
REEWE 2, HLx fig ) F 09 o B = 0 N #F LN BE TS, SE R IR K IR 23.7 £ 1.2°C, K Ik H R &
6.91 ==1.12mg/ L. Bf% 24h B4 1/3 56K, 2 703 B KL 3 1 ko OE T 4k,

pH 2 &K, % AT IE7E 5~ 35mmol/ L i Bl 34 25 Smmol/ L &1 7 /AN A &, 4 B
JERBBEAE 7.5710.0 JuE N %025 0.5pH B3I 6 4> pH B, S B4 86 FE 09 pH L #5<<8.5, Fi A
0.1mol/L Y HC1F1 1.0mol/L A NaHCOs #75; 2 >8.5, M H 0. 1mol/L i NaOH H1 1.0mol/L f¥) Na:COs
S AR KR pH FEA P I R g L S I AR Y0 A pH A S (LB JH % L L 24h S
PEAE LB B IEVE TR . B pH BRI N —41, B4 R 15 B, 43 LA 24h, 48h, 72h, 96h SET-FAETT
B, S KR 23.001.0°C KRS R 7.13+51.57mg/ L, BERR 24h S35 1/2 S K, o 4504 ] B
SLE

LTI g AR A A AR S . A A R R E 2 WA SR ER 100 B L4 A K BT b
FRIE, DR 1 R 4R 8 T 91 28 105 0 5 18] 4 R 26 A7 B8 1 VEAR B o, 45 2, 58 R <R 24.9°C L, K
i 22.5°C KRS it 8.61mg/ L,

AKALE M ST 5 b7 B o, KEREE K Na . Ca' Mg B B2 SR FH KA 0 B B 05, D) 75 4
HEIE COF JHCOs \SOf .Cl k" ,coi +HCOs Mt (A mmol/ L) VE R HE B . pH A& At
A3 S pH B4 RBUER BE AT CY -2 AU S A W 4l Xk B B 7 RO A A 6 B R R 2R AR Y 24h 2 g
BROHU B (Medium effect concentration, ECso) Fll 24h_ 48h,96h 2 £ & ZE ¢ F ( Medium lethal concentration,
L.Coo) » 430 20 25 837 [ U9 9 ™3+ 500 5 1 300 2 A7 B %2 42 ¥k JBE (Safe concentration, SC), % 1 28 #%0.3 X 48h
LCso/ (24h LCso /48h LCso) " #H5", 4HFXT pH HE RN FEARAIE pH XTIERY 24h,48h,72h F1 96 h 405
FEAE(Medium lethal pH, LpHso ), 5% T “ ELER " 138" s KIVIAEA7 9% A MH( Safe pH, SpH) , AR 2333 < (48h
LpHs0)—2X(24h LpHso) —0. 48" H 8. G SIS ,

2 H#RESH
2.1 NYPENEREDER XI5 E 89S N 1%
BB X S 0 1) M B R SE IR A5 R A i L 3R 2 RNk 3. MHOC A b FR I, 24h 41 MR BH PR B R A ARE R B
(V) SHEXTE O ERA .
Y=0.06440.074 X (r=0.993, df=5, n.o1 =0.874) @)
A 2 (1) AT 320 06 3 o 4 R 2P SR MR FH Y 24h ECGsofH (£ 2), 24h,48h,96h 4 IFFE T R BER AL (V)
L5 X EC XD B e R
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24h Y'=0.889+0.041 X' (r=0.988, df=5) (2)
48h Y'=0.850+0.040 X' (r=0.979, df=5) (3)
96h Y'=0.817+0.041 X' (r=0.958, df=4,ro.00=0.917) 4)
H130(2) ~ (4) AT H+ S0 %54 2 BB SR 24h 2 EERORE
WR(Y 24h,48h,96h LCsofH LI M Tab.2 24h EG of the alkalinity to juvenile shrimp
SCH (R 3>, W& 2.3 AlHl. s /mmol-r WIPE T B8/ R BRI/ 24h G/ mmol+ 1!
J\Lém ‘Lﬁ;: X\‘j' E_F Zj]ﬂ_ﬁ X‘T%WE E’/\Jﬁ Alkalinity Number of positive reaction Rate of positive reaction
BEPE 5 22, H 24h ECGs {1 SC 1.17 0 0
(BB H230 T IR 7K 3% B K J53 A 190 20 20
13 mmol/L fy B 24h 1oz 20 2
2.46 4.0 40
L CsofB] FL 44 5 Xt R %)y R AIG T i - 6.5 65 2.73
( Cyprinus carpio). % ( Hy- 1.03 7.5 75
pophthalmichthys molitrix ) . % 5.19 8.5 85
( Aristichthys nobilis ), . fi 6-64 10.0 100
( Ctenopharyngodon idellus ) 55 LSl ’ ’
3 BENDIFNEHBICRESRERE HOKZE T (0243 514 50. Ommol/ L.,
Tab.3 LG and SC of the alkalinity to juvenile shrimp 95.0mmol/L., 65.7mmol/L K
S mal L 21 18h 96h 82.2mmol/L), SC {H 1 {% T fif |
Alkalinity T HU/E WTIR/Y TR/ R TR/Y RTH/E TR/Y A (R 32.7mmol/ L,
Death Mortality Death Mortality Death Mortality 10.7mm0]/L & 20.8mmol/L)[7],ﬁﬁ
e 0 ’ ! 10 ’ %0 55 KR g 7K RV 378 7K AR 0 T B
8.17 0.5 5 2 20 2.5 25
9.78 2.5 25 2.5 25 3.5 35 A =B 2,073 Smmol/ L
11.23 4 10 4.5 15 4.5 45 K1 ~dmmol/IH* " i i
i:z ; ;: Z :2 Z° Z; e A8 i X B S I i 22 1Y TR UK
o : " : » So 115 10mmol /L 1S B
19.50 10 100 Sy FRFE K R B FE R T AR L g
s 0 0 0 0 0 0 PRE T ARSI 4 HF R A AR Y
50/ mmols . . . . Y \
et e L o AR 2 L, WG R

Bl 7 3 I Ll VR K f s 2 L B
il 3 6 0 SRR A% 1E 5 2E 0 R ER BRI L S AR AR — g BE AR AF . TR AR SR VR OT O AE Rl Eh B B 2 3%
AR A ( Lateolabrax japonicus) I HAR K R 3.1940.21em W4 2B 24h LCsofE A1 SC {H 5
514 101.05mmol/ L A1 7. 44mmol/ L, B % F A 5286 FLYA B XTHR QAR 19 24h LGoo fE e SC{H . % WAFRFH AL
fipi ey R ot 2k Bt Bt R — 2 BB AR FRAT IR
2.2 NYUENTR4ERNY pH BYiE N 1%

SR B, FLAN XS MR G AR X pH A4 0 M B B 4 e TR R MR SR B — s KRR L g IR AR A
U 5 4y Bl R 4R BIE pH T AE 7.57~8.5 BYRE B E , H S BRAE I B [ 1A A 0.057~0. 5 h, A B 2
e T pH BRI D IR A A7, AR SCH AR 19. 71 mmol/ L B, ZIHF 0] 2 A7 3% 48, i AR 25. 33mmol/ L /K
PR BFE 36 I RS AL 24h, SCIEH pH 450FF L 25mmol/ L 75 7 A BB AR AT AE 40 0F A 7% 1 LR . BT 5T 4%
REW FEARSE 10,72~ 14. 66 mmol /L B B3 Bl 4, pH X 5% /9 24h, 48h, 72h J 96h LCso {E4 51 K
9.64~10.14.9.627~10.10.9.54 F1 9.38~9.84,SpH (K 9.10~9 .54 Jg 7 SCHEH M98 J5 3T ik 75 k) 1155 2%
Fy, AT ULAERXE pH A I RS W06 A, HE 24 ~96h LCso {H 3% 0.924 0. 18pH H {7, SpH {H - H{i
11320 23pH ALK 4), — MRk B 08 50 60 45 IRk 20 BF 1 KB LAY pH R BRAE 10,210,477 HAE
B 9 10~40mmol/ L pH9. 2795 () R BRI U3 A K B "' R WILIURXE pH (38 BEAE I L L R X
R R pH 25 A3l I AR ) 25 TRk
2.3 NYEXI4INERFRIHBNERENREXBRERFHNXR

RIS R R AIFELL K T 2 A~ E &K A28 I E] 5350 & 5.2h 4.8h.8.7h.,9.2h F1 8.2h, fEK
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Tab.4 LpHso and SpH of the pH to juvenile shrimp

g F~1 %7J<iﬂﬁﬁ{ﬁﬁﬂlﬂ/\”Jﬁ 5.9h.6.2h.,5.9h
Lo T.4h, Al WK Y AR 4 B AR B D 18.68

pH B E /mmole L ! LpHs, SpH 38. 78mm01/L ﬁﬁ'{i 1.57~3. 50g/L\pH8 5~9.5 E/:J
Alkalinity  2th  48h  72h  96h IR AT ER B I A A B ) Y AN 2k 10h , (H 3 2635 y7
7.5~10.0 5.37+0.86 9.26 9.14 9.10 9.00 8.42 ﬁﬂ[?%ﬂ/ﬂ@]\_‘@%‘@ﬁ‘ ﬁu&%ﬁ( Mylopharyngodon
7.5~10.0 10.7240.94 9.10 8.97 8.82 8.70 8.23 N
piceus) W ( Carassius auratus) . .%ﬁ)j( Megalobrama
8§.0~10.0 14.664+0.83 8.98 8.86 8.80 8.80 8.14
§.0~10.0 19714131 850 847 —  — 1.g5  emblycephala) FIBC Silurus asotus) % G AT LK
§.5~10.0 25.3341.27 — R4F, 4R35 4t 450~ 1200kg/hm” %%@%Zbﬂwa‘w\ﬂih
8.5~10.0 31.42£1.17  — BBl W 1 A IR B 0 2555 38 O B IR K 8 s 2%
§.5710.0  86.4242.49  — AHIE A BT W (3R 5) L 4l MR A7 16 B[] 52 2 7K 36
BHFR R, 3 kit F 5 BB YHIURTEE R E S5 E R FRERE
Tab.5 The correlation between environment factors and survival time of

W 2Z ) e A1 E5AE
433 gl i A e — P 7
(57 A AT AT RE 3
SR BB DR 58, IX LB R

juvenile shrimp in saline alkali lakes

FRIEARSC Cdf=T)

Simple relationship

— G AR Cdf=6)

Grade 1 ecentric relationship

Y ARAR K df=5) SRR Cdf=1)

Grade2 ecentric relationship ~ Grade 3 ecentric relationship

BHEF R, KRR T —0.697" Pk —0.687 Fatn —0.676 Fatelnp _0.495
JE Na /K (K5 T Taten —0.713" Fatem 0476
FEH 5w M AR X , Ty 0906 ko —0.587
B (MRS = Tyt —0.750" :”,k ,zz)z :M 72222 Pk —0.626
Yl MG 5 50 448 (i . o e o
FAR —HO & HhE M e —0.441 . 0.891" - 0878 ramn ) sss
Ca” " J &5k W % B0 1 T —0.229 - 0.270
2 H At PR F 1) 52 ) 8¢ T, 0.265 ry 0.825"
KopmxgRms=% 01z 0564 Taie 0.507
A 6 7% 4 R0 2% e o
IR DO 3 ND IR 2 - 3N o 0.782 ra 0.811° ra 0.659 _— 0450
pH 577 T I} 5] Y 50 AH ra 0.556 Fau 0.407
KRB R 2 A ey 0.558 Fetepn 0.639
X, =R A LR Tt —0.210 Tite 0.134 e 0.908"" Tt apn 0.194
S L EL Y A e TOBOL Ty 00

e, —0.223 Pty 0.176
o F B XA 1 22 5 - 0.102 ok —0.082 Fo 0.872 i .
XTI, RS - 0.274 e 0. 713
Hoft H -+ 89 1E H HI 55 Tty —0.143 Fut pk —0.152
THRE AN pH X4 i A * R EM K a=0.05), * x KR BEM KCa=0.01)sa HBRIE,p H pHos B A i, m HE T A
TEBE I B, (H 3 b By Ca® IR kO K BRE MR n g Na /KA o R A S R

AU AR X 55 7218 22 A2 A5 N7 P sURE A p H TSRS 3 2 BRI T L A5 AT BE A ZR T S il 180 77 4l 4R A A7
() £ 2N T,

3 INEGitie
TR T B AU PR T AR b DX PG R ER RV K S A K B R AR S R Y SR R AR Al K R
S K- s, 45 K A= s W B AR T BINAR 5 3E N A PIL 23 L s Al T K BREE B 25 i Pk . TR RE T o 225 1Y
% G P BE TE R A pH AR BT R T O A (B ARG IR AT AL B I A K R A, AR B FE 2 1 ( Leuciscus
waleckii) . 77 F 1.( Pseudorasbora parva)ﬂt‘ﬂﬁﬁp@ﬁ? pH H9.6 BHE 44. 9mmol/ L& T 3 Fhea A A7 2240
19.57~22.2mmol/L 1 45 A b)Y 15 HLWI L A 1E % A 070 5 53 A g Ak 538 B AT O . K 4R T /K A B JEE A
pH % FIRETE 2.5~ 3. Tmmol/L A1 8. 1783 A= iyt U I 34 16 o F T A R 5k /0 5 B L 85 pHL 1) /K 3R
S5 A 5 3 Ao R i LA O AR 1 7 R B I L AEL 1 S B A K BRI BE” 4R 3G — B T U TR R
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J19.71mmol/ L (/KR 22/ AT £7 35 48h, 156 BH 4l MR X6 b B 71 14 7K 38 B AT A — 8 3 L . DA A T F 2 9l
G PR T AT R

TR bR 3 R K DA KT YA P ki ST 0 R Bk A S YT = A I T = A X)), o R SR A ) 32 R
BT KRR RO A Na' /K (Bl T At /K BR8P0 L B8 B, S Kk FR R it
N dmiE i m KCL R K 5 B2 00 e 4548 &2 Na ™ /K (5, BIAT i 2 o) F A KBSk, (H7E AR Jb i X
SRFT R BRI 5 R A A A K BR B R TART S e KRRV R Na /K AR TR RE R T, B
“ES TR HOR I ANE A S ER K s 0 bR R LR pH B B 6 TR SR T PR A ARG SR A A
Sk <308 A 3 O P A B v X R X S K PR — R A A A B AL 025 Al M R AR Gl DR T R B A
FRGH R R B A RORAE

Z % X W
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14 FRANI, SRR 5k SE T 45 AR B 5 0 B XS A6 B 4l a0 BE MR DR XL b ) AR S Ak 2 4, 2005,13(3) . 1167~ 118
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