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H R P R S e e i R T RE R E, LR R 266071)

WE: IR TRBREBENERATEKENEL TN . AT KEE 3 mmol/L (xf &
41). 5 mmol/L Fn 8 mmol/L = 5k BR b 5 & 4% S 78 B B A 4T 60 d,  Hh A R B Bk BR 3

Rt H R E A KM AREN. BEUURNEL TN EH, £R IR, 5mmol/L
AENBARKHEKE. REBKEURREXRZFLEE, 8mmol/L AARKHEKE. &K
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#o PR ERE, TARERNENHARE, ARETHRE . A 4R8EE %
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Hig. HA . Wdb. IZREE 19 &1, Bk A
AR RERER IR . = pH . KRG A D I R
BT L e 8 AR i, S R Ml i M 55 K
EUL7/p otvwd o8 O T B A B 17 R e I N
SHERTEKGR AL TR EOIR A . RALIE, Bz AR ik
JEE FER B2 B\ R 2 5 i Eh K oK AR S A A
AR EE VR, MR, TERRIRER
B B M 3 15.7 mmol/L 1 55 4 T, 75 8% (Oryzias
latipes) WIAE 0 RBEAG, I RAMIGEE . &
LY AN S A S| 3 N i A= 5 A K R U
KA, FEBAXEF (Fenneropenaeus chinensis) 4]
W %) JS0 0% 5 i Tl PR R 8B 1) T e T B AT 5 U T
ZET 5T A B, 6 B R RE X K AR M (Protosalanx
hyalocranius) W EEYE R PMAIVER o Lin % & 3024
% B2 3 58 & >10 mmol/L, H pH>9.0 i} , T #4
(Cyclina sinensis) FJFEIE % . RIS A (REHY
KRG REFEEM ., KA —FR KA T
B BR AT SR8 AE T, AT A T AR Fh K 4k
B, WL ERHER i (Leuciscus waleckii) BEWSIE N
527 3k BB EE 3K 53.57 mmol/L. pH 9.6 4% 45
IR AR Tl AR B (Gymnocypris przewal-
skii) BEWS 38 328 S8R0 B IE A9 20 22 AR A A 708 3 A
B DAIE N i ERROR B KR (Barbus
capito) BEREIE 1L W15 FC AR = A i, DA
FE AR K 2 A A BUR 28 HE B AR A1 1 5 =R X ik
FE Bl ia ik & 2, e B B AR (Oreochromis
niloticus) T 18 17 &5 B 20 Bt T2 25 A0 40 08 1 @
B AR AL, LY UE X HF (Litopenaeus vannamei)
FE R R B ER AR 8 T, LARG N B R Gy 5K
HEAT ROV ) I 4

H B A UF (Exopalaemon carinicauda) [F B 76
AR BRI L AE 0 RE TR AL AL,
U A T e R e 258 R s 1oy e A SRAIL A IE 5 1Y)
FRARRRE, MDA RS R L, R R ke
TR AR A K BT ANZ T, R e R AR
JEE Jpir 30 T A R MR AT L3 e Y A g T Y T

TG T L R R SR B R . H AT R IR E
J DA BB K TR U Y P A0 LI 2R 2R S it
YEIRoE, HEEIEWR A K MEGE, JFRAS TR R
EZR7) G A S s W= LN EN TN PAWNE 2 S
HAELE RAFIR DT T, X T R B 0 R 1 0 B8
RIS o R, AR50 B0 A TR BRI R
B BE R 8 B R A, B TR AR B R 6 8L
XA R H AR RIS R ALE, Syt
JEEHS R 1 R SR BOK r 14 49 5 7 2 (RS Al a0
ZH5HR R

1 MESIHE

L1 SEReR

S i FH A R VAR OR LR H IR JROK
AR, PREA AR . MR RR
B LA — B [k K (2.76£0.20) cm. & &
(0.12£0.08) g] A4 MENT FH T JhriE 525

1.2 SLIEEit

SCERAE 200 L (6 PVC AN EFT, B[Rt
R HARHEAR AL 34, BA 3 AESR,
RAER 50 B LLHRMEK GRE 25, RiRihim
B 3 mmol/L) NXFHE, I 1 mol/L i) NaHCO; %
PR GRER ER IR, SEI0 A K TH i 1 mmol/L kiR
ERBRORE , BB I S0 K A e R R B8R 43 50l
51 8 mmol/L (£ 1), Jiirin M [A] #% /K 5 1Y 3%~
5% FEATARRHE ML, BRI 2 1K (08: 00 F118:
00), A 1 h EHEATHoK, T 0 A 8 5 5 T
P, BRPOKAEIL 1/3. R RRBRE & Bl E
PRERER I, LATRH B ag-H L0 1E B i m5), 4%
MLE N 60 do FRSEEAERE, SGiitSdE
RS LA KON SR B, AR5 NS5 41 F
XTHRAH LA . 68 R FI R L4140, —f
S AU € WARAE, HAR K HLURHE R A LS
mL B I AR . SEgd # P4 EA
GRS ESE SR S YA PR

1 ELIEKARENE FERER EL W E

Tab. 1 Salinity and carbonate alkalinity of water in each treatment group

5 e L TRBERRIE £R B4/ (mmol/L) BRIlEN SEPUBKRFR #5EE/(mmol/L)
group preset salinity preset carbonate alkalinity measured salinity measured carbonate alkalinity
3 mmol/L 25 3 25.54+0.98 3.01+0.48
5 mmol/L 25 5 25.82+0.78 4.69+0.85
8 mmol/L 25 8 25.77+0.73 7.94+0.54
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1.3 #NERSNE R E

ST A A 7 R0 s — OB R I A A
L, I B T BREALIHER 10 BE R YR, HJE
AU T ERAR R OK 4y, B R E & (i
£ 0.01 g), ZIBRINHEARK K562 0.01 cm).

TR KRS EE G, GoiT 4418 R H ar op &
RH BRI

(GG, %) = 100% x (L, — Lo) / Lo (1)
(WG, %) =100%x (W, — Wo) /Wo ©)
(SR, %) = 100% x (No — Ny) /No 3)

Kb, Loo Loy B R SE8TF U6 S 45 R 4 R FITF
AR (cm)s Wy W, 235 SE86 T ik S 25 RN
FEFERBIARE (2); Nov N, 205 SEBHI U6 B 45 R
I R IR R B ()

14 ARG HHME

FH T 5 G i 8L TR AR R0 B9 55 R 20 206 &
HE Rt A2 Y . B ER: K2l 4%
LR BEFEEREE, 24 h FHEBE 70% 1Y 20
HERAE . WIFEY) R B, R TR 2T (80%
Z % 1h, 95% ZBE 1h, 100% LB 1h) ik, 2
THIOREW [4iOBE IR (R 1 1) 1h,
THIZR1h], JFHAREE [ R - A (R
Ft1:1)62°C1h, file2°C2h]. A, YK,
VIR R K6 um, H.E Jet, SRJ5 H s &
F, 6 WA T ERD) gl AR

1.5 BEREMNE

TR TR I AN Na™/K'-ATP il 15 PE % FH 75 M B
H W E AR BRI AR S A T R o YRR FRER
0.1 g F e AR . . WL, #ESERBL
1: 10 I ARBOK , #HATVKIB2IH, 8 000xg 4 °C
B0 10 min, WAE LIEWCE T ok b, SR A
S UL AT, AR AT R I
1.6 BUESHT

JIT 45 S 55 K5 4l V- 35 (B 4475 1fE 22 (mean+SD)
F7R”, R SPSS Statistics 22.0 Sk {4 ik B
7431 (One-Way ANOVA), K Duncan K [t
B ZER R EME, Pl P<0.05 A B EKFE.

2 4R

21 FBREREEENEEAMEKMEERINEL

BHEM

A K T AR R R X R A | R
Y76 i 5 m (P>0.05), 42 dJ5, 5 mmol/L 41k
K5 X4 22 BN B 3% (P>0.05), {EAKTE 5xF 1R
g 22 5 B 3 (P<0.05) (£ 2, # 3). 8 mmol/L 41k
K. REYS X RHEREFE (P05, 5
mmol/L 21 GG. WG FI SR 5 X} B 20 2% 3R W %
(P>0.05), Bl A B PR L B 1 LT, BV 2k ik
JE% 8 mmol/L B, A REFEF GG. WG il SR ¥
T XA (P<0.05) (& 1),

“HHERAMESRREE, KEETHY

* 2 WRERENWE AMEXT B R BEMA KBS

Tab.2 Effect of carbonate alkalinity stress on length of E. carinicauda

o 7d 14d 21d 35d 42d 49d 56d
group
3 mmol/L 3.17+0.27° 3.42+0.23° 3.62+0.27° 4.05+0.35° 4.39+0.64" 4.79+0.46 5.15+0.39° 5.50+0.43"
5 mmol/L 3.15+0.23" 3.42+0.33" 3.63+0.53" 3.89+0.55° 4.2540.59" 4.70+0.53" 5.06+0.46" 5.39+0.59"
8 mmol/L 3.12+0.28" 3.35+0.37° 3.77+0.34° 4.03+0.40" 4.34+0.39" 4.62+0.44" 4.86+0.40° 5.21+0.43°

Ve [F SR E b bR B R 4 4 I 22 5 2 # (P<0.05), R 1A,

Notes: Different lowercase letters in the same column indicate that there is significant difference between groups (P<0.05), the same below.

*3 HRERRWEENENEREBIMAENZIE

Tab.3 Effect of carbonate alkalinity stress on weight of E. carinicauda

il

group 7d 14d 21d 35d 42d 49d 56d
3 mmol/L 0.23£0.06" 0.29+0.05° 0.31+0.08" 0.42+0.07° 0.60+0.18" 0.74+0.18" 0.86+0.12° 0.98+0.21°
5 mmol/L 0.22+0.04" 0.27+0.07° 0.32+0.10° 0.41+0.10° 0.55+0.21° 0.68+0.19° 0.70+0.28" 0.93+0.25°
8 mmol/L 0.23+0.06" 0.27+0.08" 0.33+0.07° 0.43+0.10° 0.5440.15° 0.68+0.16 0.79+0.15° 0.85+0.15°
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B9 20.51% ., 10.52% il 6.25%, Hodr s
mmol/L 41 5 X B 41 0] TG &g 3 22 5% (P>0.05), 8
mmol/L #H i K T X FR4H (P<0.05) (&l 2-a), % HE

ZHA S mmol/L HI A B R AMFINE AT 2 M,
{HW 4 2% 5 B3 (P>0.05), 8 mmol/L 41K WA
PP & H 2 MY (F 2-b),

150 800 . 80
] b a
SE0) L 2 E;‘E o 3 S
5 i 5 S E
%2 2 2 400 3 40 |
= 2 5 o
& 50 | g = E
gl g2 20 =32 20|
R ) O 0 8 P 8
o2 3 2 3 o2 3
ZH ZH 5 5
groups groups groups
(a) (b) (c)

1 FRERENRE BT &R BT K aE R 20
1.3 mmol/L, 2.5mmol/L, 3.8mmol/L. (a) &K 3; (b) REHKER; (o) RiGH; FAREFERERREREHE (P<0.05), FH.

Fig. 1 Effects of carbonate alkalinity stress on growth performance of E. carinicauda

1. 3 mmol/L, 2. 5 mmol/L, 3. 8 mmol/L. (a) growth gain; (b) weight gain; (c) survival rate; different letters mean the difference is significant (P<0.05),

the same below.

40
30 a
28
}-D]qa ab
°l = %
0 I I I

1 2 3
R

groups

(@)

15 ¢
10 a
[}
X oo a
& 3
im o
[oF 51
0 I I n
1 2 3
20531
groups
(b)

2 PRERELTEEE BB & R BT INE L B R
(@) F AT ER A E IR R IR MR T A (b) SANER A EIDA S R IR R T AL,

Fig.2 Effects of carbonate alkalinity stress on ovary development of E. carinicauda

(a) percentage of E. carinicauda at stage Il of ovary development in each group; (b) percentage of white E. carinicauda at stage 111 of ovary develop-

ment in each group.
2.2 TRERERTEHE X & B A UFE A SRS

TR IR ERBHE A 3 mmol/L 1, 5 FH R AR
AP AP ZE R IEH B oA 35), /NG R 5
GRS RER, A SR I E B oA 5
(ERR T -1)o BRERERHHE S mmol/L B, JF/NESS
FIAIXT IEH, SRS AR, B 41A R 4018 0 Fi
¥15), #5r B A RFRIG K, FR S P IR
ORI BT (BIAR 1 -2)0 BRERFRBBEE A 8 mmol/L i,
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A E A, MRS, R AR
FAXELD, B 2 N s Fe i R AR B 5 B AT, %
iz 3 A A RIURE Ay S S, ol T A s e AR Y
HEOR T3 BU/ INVE RIS S0 A LR AR (BIRR T -3).

BRIRER TR S 3 mmol/L B, 2 FHFIN K
aFxR LY, WEMREIE, &THEERE, 4
NI, ZBAMEREMEE] 1 %A, ]
WEER] 2 A, AR, ORI RS
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Bl 1

o4 -

TRER EhH6 A BB T & B B AT AT AR AR 4H R &S0 R R2 M0

LERFR AR08 FE 3 mmol/L (KT HEAH); 2. BRIRELIRE S mmol/L; 3.FKIRELIHE 8 mmol/L, FIFE. B./rbdif, L&, RAEFUIM, TV.EEH.

Plate [

Effects of carbonate alkalinity stress on the structure of hepatopancreas of E. carinicauda

1. carbonate alkalinity 3 mmol/L (control group); 2. carbonate alkalinity 5 mmol/L; 3. carbonate alkalinity 8 mmol/L, the same below. B. secretory cells,

L. lumen, R. storage cells, TV. transport vesicles.

B, JE A 2 S HE B9 18 1 40 i (AT -
1), FEHGRRELIE B98N, SRk BHRA
%, MBRER SRR %] 8 mmol/L i}, BPE

El Ry 11
N. 40iE#%, Nu. #%1=, Fe. JEVR400E.
Plate [I

N. nucleus, Nu. nucleolus, Fc. follicular cell.

IEH A R AR U AR AR, 622 HE 5 3%
Fr . SERSEEE T T, PR b R A A R ST R 4
HEF LT, AN Z54 LA SR ]2 R TR A 250 1E
(BRI -1) o YaFRER G 5 mmol/LI,
IRER 22 HEFN ZEEL, IR R 2 i KIS, AR
BRI, MR T RIPRY kA, bR 4
53 A M HE S ZE AL (BRI -2) o 250k R #h B 2
& 8 mmol/L i}, R FIUMREZZIP A, HEFIAKL,
B A b A R S, B2 IR AN IR, A
B, BN AR BUE, MR T
B s IE (E i II-3).

2.3 FRERELERE X H E ISR M IR

A DA € T I 0 2 4 s > T Jple
B> (151 3). ILAZHZIH, 5 mmol/L 21 i ik iR

HHE K752 ) sponsored by China Society of Fisheries

P A 2 22 D B S A I, LB D B A
Ji] Pl ke v 4 e RS i v HL R b (TR T )

RER B AR A IB 3 5 E B R DR R B RSB

Effects of carbonate alkalinity stress on ovary tissue structure of E. carinicauda

T TG P 5 X IR A 25 57 1B 3 (P<0.05) (] 3-a). ik
TR I i E TR AR 2 2 rh 22 3 AN 1B 2 (P>0.05) (& 3-
b)o L ZE v f e 2 T G A o 7 A i TR i
BT R R 2 ETF# %A, 5 mmol/L A1 8 mmol/L 4H
¥ 5T 3 mmol/L 4H (P<0.05) (& 3-¢).

A 2 IR A N Na'/K-ATP il % M3 v J2 i >
FFBERR =LA (%] 4), Na'/K'-ATP fg7e LA 2021
ZERAREE (P>0.05) (K 4-a), IFBEREF, 8 mmol/L
ZH 1Y Na'/K'-ATP P P i 28 T HAh 41 (P<0.05)
(1% 4-b), SEL LU Na'/K'-ATP BEHE P BE K A%
i b U RE ) T e AR R LT g, Hid S mmol/L
H1 8 mmol/L 2H 1Y Na'/K'-ATP W if ¥ B & & T 3
mmol/L 41 (P<0.05) (&l 4-c), H 5 mmol/LZ FI 8
mmol/L 2 Z [ 25 5 1 % (P<0.05).
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R BRI
N\ Y
ey < V50 ) 4 L ! il |
NN Y
Y = ‘ = . ik i \\ ! i .:' |
g - e T iy ! { ';,
R e ki
W 1
m A1)
il T e S : o f . i el
NI e oT UMY , e il
ERR 1T ARELELTEE BB X 5 B B AR ER4H LS5 A B 2200
EC. b Re#if, PC.SZHESME, SL. IR .
Plate [l Effects of carbonate alkalinity stress on gill structure of E. carinicauda
EC. epithelial cells, PC. pillar cell, SL. secondary slice.

> 2 > B > 2

= 5150 = 5150 £ 5150

s > b s > R

=g =g =g ¢

Q ] ]

£ 5100 | ab £ 5100 | a £ 5100 | b

\\q/ g ‘\g’ 5 a a \\:/ 5

£ T £ £ T

B S 50 | S 50t S 50 |

&% &% &3

B 2 B 2 B 2

®E ) - - - ®E ) - - - Bz 9 -

&g 123 ] 123 &y 123
4zl 2H ) 2zl
groups groups groups

(a) (b) (c)

B3 WRERENEE BT & R B NRERETES R RO F/ T

(@) WLA, (b) FFBRI, (o) 6, &4 .

Fig.3 Effects of carbonate alkalinity stress on carbonic anhydrase activity of E. carinicauda

(a) muscle, (b) hepatopancreas, (c) gills, the same as Fig.4.
3 ik
3.1 RREGERFEBIXT B R BEME KM RERY S

R AR R R SR K T B A
SIB R B E T DI R (e I 0 oy O - 93 SLE|
SR B e R, AR R, FER
FRERTRE Wit T, AR A RRE AR AE, (A AE
R Tt R kB RE 1) TR TR, HLAE 8 mmol/L
IR R S5 F T, HAEKEBRFIEFA,
5 mmol/L Ak FRELIHE A HIEH AL R EER,
TN 15 e T R B 2 5 i R MR I AR K R, 5
— 7D, e Rl TR kR I v pHL 2 ] 24 R B b 7K
PERAE A EE N T2, H o E X R A
FE5 A K W B PR R VE Y BF5E 3 K
85 pH 8 i 9.0 HL Ak 2 £ 5% & & 3 mmol/L i,
JUGR TR R A7 105 652 31 i 550 M, Bl 25 Ok R
FER TR, AR, Bz k% pH T+

https://www.china-fishery.cn

FRETRRARS P SCEAL A RS R B, E B
U ) T 2R B A T Y T e T RIS, ELAR R AR
B3 1 pH X 407 M A 3505 500 2 3R S PR R4
AT 2 A A o v R X K AR S e A i B
B 37 BN KR ) pH FIER B AE R 152, F R
TPV LB, Y4 pH N 5.2~9.9 B, R UF
96 h JL & A FET, X ULEHH B [ HFXHIE pH 2
A AR AT 32 1, SR T B i TR kL2 19 T
KEEFH OH £, 3 pH Fhim, PHULTE s pH
SN R VR R R R LR 11 it 32 PE S5 FRAIR
8 A FR e sh kAT SRS R S T 1 1Y
HENE, ERIEA PR 5 AN KA B
Hefih, R En, KAMINF AR H T84
SRR ZEA AL, KR EREE XK ™ Bl il st
K, 45 BN S50 B B Y, R
i) 5 3 4 B4 W D BE FNB B R T AR . K77 ol
WA X B I 2 3 R ok AR R, A 2 2SS A
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£ £ £

o 80 o 200 £ o 300

> . 35 a > b ¢

g 60 a g . 150 g

=5 a =5 b <200 a

H .3 H < ﬁ <

£%40 ﬂélm- ﬂ%

Riasg Rlazg 100 L

£ 2 9 SE2 50 EF

= = = > = >

<35 <35 <35

2% 0 % 0 2% 0

e 1 2 3 e 23 5 1 23
2H 51 2H 5 2H 5
groups groups groups
(@) (b) (c)

4 FRERELTHE XY & B B4R Na'/K-ATP BiE 145200
Fig. 4 Effects of carbonate alkalinity on Na'/K'-ATPase activity of E. carinicauda

AT AN AR B B M, E Y AL B
St 2w b, s kAR A A, P E R R B
T S TP T A 5 ik TR i 3 T 2 FEL A v i
Bk (Triplophysa dalai) WA EELHZIEE R 1) 520 v k21,
o s ol LW o IR R B 22 25 4 L BN
s, bR 20 A R R B A K i, Z
HIMG ., AR R, RIRELE SHE RN
WR R ERZH U ZE R, AR R R SR PR, F
AN SRR SR s AR 5 mmol/L kR £h 58U
JiiE T ERZA SN SRR O . A )2 R BR 5k B
%, HEME e IR 20— B[R] 757 f5 e R A
N EBRRE o TS R R AE 8 mmol/L ik R R B E
Wi R, T KR R R OH . HCO; |
COy FFR AT, 2 HIEAFEH THEH 2R,
HEW 25 P 25 -k B P R Ok T R R A2
IR, IR T ARLZ IR A B AR R
44 P TR Bk 02 AR 2R R A4 B3 i M T B IR
VINIIER)'% < ==Y = LN} A EAAE A hik a e K e
JFRERRSE R e s AR E , RIEE R
THMEZ T BRI E S DIae, A8
¥ ) AR A AE — 8 BB 1 RB S Bt LR XS PR 1 3
NP R AR T B B, ok PR AR A 2 T B
H RPN EAR L. BERE R, AR
Al B2 51 A H 52 2 e i v 448 6 28 B L 491 4 2
WERN AR, FRAE B 4RAE AT R AP, =R
F#& (Portunus trituberculatus) 7E/KER W8 72 h J5
BT RAEMINL D, B M s B £ |
B K, A bz i 2 R, hAesy
FHE (Eriocheir sinensis) TEZ A0 )5t HE T B
L PN 25 3 2 B Y, X S RIS (Y 45 2R
HA—E M. B 4~ {UA s Yite, i
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HA WA MCE 0 R AER . B 52 sh e 3858
JRa ey, SEEAL A B S I BRAE A7 I 3R
Wy 5T 22 b T AR UL Y AR A FAREY . A
WEGEH, R R £h 02 W38 (i 2 R ] R 2208
Z I8 SR TR AR5 A A AR, T B 41 &
HN s 2 | R, ek TR,
A BT o HARE T Z e

BUAR, B TR B 38 23 B2 Wi 2 1 R A4 PN il
AT Tk, Bk R I A2 LE AR N IZ A E R Zn
&R, FES5 CO, KT (CO+H,05
HCO; +H"), J"ZZ 541N 4h CO,. HCO; . H
WREER IR, SoK7 B Hi5 7 e IR 45 R R B A
BV IEEA R B AT R I, BRI S R
F) 25 J5, PR X I S8 R e £ R 1 Il 0.5 12
ETE . AT, B R RS L 2 ) Rk R T
it 1 B K A B TR R B 1) T e AR 2 T
Horb 5 mmol/L 41 A% 5 52 I i 5 P 5 3 mmol/L 41 25
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Effects of long-term saline-alkaline stress on growth and ovary development of
Exopalaemon carinicauda

ZHANG Xiuhong '?, LlIJitao>, WANG Jiajia’, WANG Chengwei’, QIN Zhen >,
GE Qiangian’, LIU Ping?, LI Jian’
(1. National Experimental Teaching Demonstration Center of Aquatic Science,
Shanghai Ocean University, Shanghai 201306, China,
2. State Key Laboratory of Mariculture Biobreeding and Sustainable Goods,
Laboratory for Marine Fisheries Science and Food Production Processes,
Qingdao Marine Science and Technology Center,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: In order to investigate the effects of carbonate alkalinity (CA) on the growth and ovary development of
the ridgetail white prawn Exopalaemon carinicauda, three CA gradients of 3 mmol/L (control group), 5 mmol/L
and 8 mmol/L were set to culture E. carinicauda for 60 days, and the effects of different CA stress on the growth
performance, tissue structure, enzyme activity and ovary development were compared. The results showed that
there was no significant difference in growth gain, weight gain or survival rate between 5 mmol/L and control
groups (P>0.05), while those of 8 mmol/L group was significantly lower than control group (P<0.05). Hepatopan-
creas sections showed that the morphological structure of the lumen was severely deformed in 8 mmol/L group.
Gill sections showed that gill filaments were swollen, blood cells swelled, epithelial cells were seriously damaged,
and the stratum corneum space was deformed in 8 mmol/L group. Carbonic anhydrase activity in 5 mmol/L group
was significantly higher than control group (P<0.05), while Na'/K'-ATPase activity in muscle showed no signific-
ant difference (P>0.05); there was no significant difference in carbonic anhydrase in hepatopancreas (P>0.05), and
Na'/K™-ATPase activity in hepatopancreas of 8 mmol/l group was significantly lower than other groups (P<0.05).
Na'/K'-ATPase activity in gill of two stress groups was significantly higher than control group (P<0.05). Ovaries
of all three groups were able to develop, while only 3 mmol/l and 5 mmol/L groups had E. carinicauda ovary
developed to stage III; ovary sections showed that the arrangement of oocytes in 8 mmol/L group was loose, and
the arrangement of surrounding follicular cells was loose and the number was small. To sum up, E. carinicauda
can grow and develop in CA less than 8§ mmol/L, but high CA may cause damage to the gills and hepatopancreas,
thus affecting growth. At the same time, it is speculated that high CA may also affect the development rate of ovar-
ies. This study provides basic data and reference information for the enhancement and cultivation of white shrimps

in saline-alkaline water.

Key words: Exopalaemon carinicauda; carbonate alkalinity stress; growth; tissue sections; enzyme activity; ovary
development
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