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Kt ERFTHTEERREER  EESNET

CR I SO ENE SRR =, R EK=RFH AR REKP=RA, £ 200090)

WE . XARRTHERJESH LRI E B REE N 6 KA R/ KT IR X E 8RR (Fennero penacue chinensis) %)
BRI R R0, R o b E AR AR AR KPR KRR HHEAREREE S, 23R H. (DK S8 REEm,H
2 A% B R HR ] Sk AT 48T A TE B PR 1R T, o L RA X AT 4R A KT B A TR B TR b 16, 00~165. 80 mg/L, KT i Bk
AR T 16 mg/L &, * B B 5 4T 408 B 1235 22 bE KT IR B M3 ni &7 M 2% KT FE W E S T 165. 80 mg/L &, + [E B
MR RE KT IRE MM TR, QKFARE KT RESMHEHSIFIFORERTEEm,E KT RERE
5374 20 mg/L.60 mg/L fl 120 mg/L,7KiE % (18.5+0.5) C4 M T, E BEXUF4IUF 5 h F I FEE ZE 7 51 5 (0. 801
40.059)mg/g + h,(0. 71940. 057)mg/g * h,(0. 82840.047)mg/g+ h, QA REMKTIREAKLZH KT IREH,F
BHRTIF 4T E B AW 28 T EFEAKKTOIREA, YKEH19.420. 1) C, F B X EF414F £ KT FLEWR E A 20 mg/L.
60 mg/LF1 120 mg/L A (49 2 B 55351 25 (1. 46940. 006)mg(0;) /g, (1. 3500. 005)mg(O;)/g. (1. 496 +0. 006 ) mg(O:) /g,

[ [ K 7= R4 ,2007,14(3) :493—497]

KB P E AR 4R KT s R EEE; 2R A
FESES.S96 XEkFRIZES A

o E B 2 B R K B R RUK K
Sk, IX UK BRI B 2 A BUR A (5~52) , L
BT CF R I0 3 Ao 2 18] R B (A2 & R 4kt 1R
K, RE T HKKIEEMH, i Ca27 /Mg, Cl/
SO;~ %5 Eb A 33 3 R T8 /K 1) BU AR, 7K Ak 2 4 Ak
S 2T, FEF R K 5 SO H
TE 5 KBRS, T Ca? WA A 1E 8 K1 1/3~1/
2, K™ 2 & W AE A K 5 08K 5T b i o, £E 2R R
WK 2~4 £, T AE A KK TP W R, BT ST
FEAE 805 & B AN 6], BAE [ — A oK B, ST I 25 A
[ 2 20 1) K BT K A 2 2 Rl Y 22 R P N T 2 1
BN T K IR AW N BB KR A T
fE. BEGHIR T MK Ca® \Mg™ (R &
@ZENPH Xt HA S (Fenneropenaeue chinen-
sts) BRURAEAF 1) B WA, R I AL A K o o 3 A TR
FE O A1 T B R A o ] B R O 4 A (R AR AT

Sz 56 DL o ] B AR g 0RO BT 570 S, R o
K 22 250k B K B KT 9 R LG OE 3 3 K e v B
I HPIRGE , BIFFT T #h 8K 5T 1) Kk B e o [ 9
XU B AR A A PR AR T R S, KA AR 2
AT BN AR AN A A 5%, AR R 2 R MUK A
Yy he B A 0 E SRR, BF 5T o [ B AR AE A [J K

Y35 B #7:2006—05—22; 1£1T H#:2006—10—06.
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JR HFE SRR AR A, T DL T A O 0 A R A 16
IKFAGE I FE, o I BA RS AR AE A K K dk RS
TE YAl Je HE TR T8 A B 7K 5 B 2 4R (1 2 26 (s

1 MRE5FE

1.1 ##

SEO0 MR 35 0 B B T 2 U M XA B R 0 K
(B JE 6) o AN TFP A B B X IR g, 18k 1 4)
R S8 AE K50 60 L IR B &L - | R 50K , B 77
M4 R 62 00 F1 18 : 00 -3 MR 4N IR & F AL A 13
1, HiKE RHFEHEAKER 1/2,

1.2 A&

1.2.1 BEEFHSAMIEIE AL RICE
Hr@msatEn ik, B R EARRMBE KTk
B W% o [ B S 0 4 AR AN TR KT R BE R AR T
EOLLTHE KT E A F R AOE ' A
IR O

MRYE 1 17 25 0t M XN T 9% 58 09 o [ B X6 B 2E
1 8 AR K FAH 2 — 30 43 P ot b 0 7K 3 1) 58 82 7E
6 A4, KT S2HEMTRBEREN 6, %
AN TEHIEKR T, AN LE KR 6 2 Bk
(61N Ti/KBWE T GRE D, St AR B RAKE

E&W B RS2 5 55 %I (2001DIA50046) ;4 i 38 5} 47 Al B 3 4 %% 4235 B (05EFN216900365) 5% Ml 3 8 Mk &} 4 15 8 vt %) 3 H 7% Bh
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14 %

BN 6 1178 KT K (A I KCL AT KBr) , 28 &
FRAZ R SE 00 2K, I I A R L) KT (R 2) , KT iR

FESEBE 9 MR, SF LS IEH K KPR
M55 5 Aoy xR, BT 25 d 0 i 4,

#z1 AIEKEAS
Tab.1 Preparation of artificial sea water ®]

I H Ttem

i 77] Chemical

NaCl MgCl, Na,SO, CaCl, KCl NaHCO; KBr H;BO; NaNO; SrCl,
| & S
fil/(mg+ L1 4 033.30 865.10 680. 30 191. 40 115. 30 33.30 16. 67 4.52 8. 68 4. 17
Dosage
7 . & KCLA KBr 71 & 4 lA A T8 K EF i &.
Note:KCl 1 KBr are on the dosage of control group.
#2 KTRERENRE
Tab. 2 Different potassium concentrations of the test water
28 7 Group
T
MH Trem 1 2 3 5 5 7 8 9
K*/(mg+«L™1) 5.5 16.0 31.5 47.2 63.0 131.2 160. 0 178. 4 199.4

SRR 4 o) ] B G AR gl AR RN T K (R
6)HEAT 48 h IE N ML, B Ok B LT R, A
(2. 010. 2)em HIEHURAE K L3 X 5, 73 AR T 9
A KPR, BA WA CE 20 R E 5 IR %)
IR, B MKREAR 3ANELE, LRARN SL M EE
SR KRS HIAE (18,540, 5) °C, MY 7 52 3 &5
B, AMEEER FEE N 48 h, EEA LRI A
ARIE, A THRIFERKFMIRE, 24 h #KER
100% ., SE% LLAhERAE T 3 0 F B AW IR IR,
1.2.2 HEBPGIIHINERR KT RKETHES
BRI B E AN R KR E T E B T AR

rr—ﬁ

7K

HUF IR, DL T M [ KT ok B X R E B AR
WP AE B R RS, SRR A KR I E ) 2 UK
[6]JANT¥#K B F, kT 8 kKR 6 &
2R 6 K10 KT K A% in KCL A1 KBr, KK & %
BEAHSHMEFEKK REAEK HTEKREN
60 mg/L) & K™k B H (KT A& E 4 20 mg/
L).m KT EH KT JRERE N 120 mg/L),
MIRE 30 R4NIF, 30 B 4hir T34 4 & 4 (0. 122
+0.008)g, ¥ fiF I 5E R = vkT, 0 s o I B
TR AER AR R R L e W 1,

IR

Water]|

resource

Temperature controller

K

PIHRAKRERKE
Sample spot of beginning

Watcr surfacc _/

A RUKFEROKE

<=

Sample spot of the ending

Xof FE MR 5

Control respiration room

e
Respiration room

1 P EBXIF AR ERE

Fig. 1 Determining equipment of oxygen consumption rate of F, chinensis

o [E 3 A 40 0 0B L5 0 90 52, 5 1 K
A, QTR 2 250 miL B 6T O 107 L
ol LR S SR R R, 2 AT AR

. AT RCDIREE R, 0 RN BRI IR E 1Y
BF K, R 58 GOk s KB HI4E (8. 5+
0.5) ‘C,/K¥tyi# = #17E 85 mL/min,
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SCHHT K 30 2 [ BT AF 4 AR S RN R
o B KA 22 A KU S B N T IR R 5, TR N P
s, ERVKEPRES FAELEREN 2 h 5,8 1 h
DE 1 PRHE P R 5 7K o i e 4, T sl i EE R %
., BT TE SR A AR AT ShaE AT B RR A,
I ) FE AR R O AR TE IS 2R TR R, S50
WA 5 h, SEIR S5 5 , B AR T 4 ar R R oK 77,
IANTES TR BRI, FREE 3K,

FEEE Glmg(0,) /(g - W] HE AKX T .

G=(C2_C1)V/W

K, G 2 SUKFE MV A SR =, mg/L;

Cy WU K FE I 75 8 SR =R E ,mg/L;

VBT R E] Y AT /K I &, mL/min;

W I R &, g,
1.2.3 HFEPASONHINEFRR KIREKXKETH
EEA FEEMIFIFE AR KTRE TrER
BRI 6 K& AF R HEAT, LR A KA
BlE S PR ST A R, 4 F O 98 B A Sk K B ) A
6 WG KK, FE MR 4R SL 0 2 sk i & KT ik & 43 il
520 mg/L.120 mg/L.60 mg/L,{F N 1%, 5. IF %
M KT SERA, BHBAERIFES N 12 B,12 B
HF SR B (2. 4410.03) g, SEHEE 3 IR,

SRR AR A 2 000 mL ATHER , IR R B
FI T BOKHE , R 7N 25 48 J5 S BDFH 44 A 1A
VR, K I 3E I AE (19.440.1) °C, 4R & B K E
R O T = F R =3I W VAL RV PR 174
T, YFNERB[BAIEILE 1 BIF.50%4FE BT
B 23 Sl KA 0 HE s i 4, DA B B4R 7R AN TR KT
K R B R 1 O, S DL BT BE T B Y A A
ANER A,
1.2.4 BUESDH  AUTCRH G KA SPSS 11. 0
YR AR AT A, R THESSIMEEELR
LLLE 5 AIEEE /K KT R EIKE 63.0 mg/L Ak
FRLIETEK KT R EE A K K4, 1= T K KT
WERR S e KA, REAVEREEE 81 &
K+ A KT 3 B F B LCyoLCso Al LGy, BA LCso 1F
R VT AN o [ B AT A0 St R AR, I KT A
K™ B K LCyo 1E 24 H I B 0T A 4 05 A6 17 38 5
T ] K9 B A LCy AR R 2 I i SR AR T 2 2,
m KT LC R I m i 2 &,

TEFER FE R E B S LR+, H Dunnett £ 56
Y AR H R AR B 4L 90 S 5 IE R B TR S A AT

ERBEED, BT AR R K EE KA P<0.05,
PAFET 2y 5094 I ¥ i S8R FE A 20 o [ B 3 o
AP HI R A,

2 FRESH

2.1 K* % [E R 3T ER 4NN TR R 20

KT E I ghar s FM s R g 12 L
B, 7E KT R B EMLT 16 mg/L W, & E BA X iR %)
R B A7 IE ZE bR KT ¥R B B3 s b T, 1 Kt R
W T 160 mg/L B, o [E B XHEF A7 05 22 B KT
JoE VR BB I R R, o B R A &) 0 AR A TR IR
BER KT LA 2 ERI, 2 I H XA 7]
=N (E 2),

SE R B, o ] B PR AR X KR R RS
R, EA LR W E N KT SR & E N, K
K™ 45 1 LCs,  11.56 mg/L, i KT A # LG, 4
176.93 mg/L, & K™ 4/ LCy, 24 16.00 mg/L, &=
K+ 4/ LCy & 165. 80 mg/L, 3B T o [F B Xt 44
N Z LR KT R ERENAEGFET R
16. 00~ 165. 80 mg/L, 7 #h, & KT 4 (1 LCy, 4.91
mg/L, 4 7 [E B X iR ghaF A A7 AR 2 8, | KT 4
[ LCyo » B KT i 2 ¥ 25 196. 80 mg/L, 4y o [ B
Yof U S W A AT 1 B v T A2

A o
(=

I/ %
Survival rate

3 ]
S

0

0 20 40 60 80 100 120 140 160 180 200
K /(mg+L"

2 KT B IR B X o E AR x4 0F 77 5 2 0 R e

Fig. 2 Effect of potassium concentrations on surviv-

al rate of juvenile F, chinensis

2.2 FERFINIFERR KHRETHRESE
ME3IHLLEH, BT 4 h & K45 E%E
K KT HFEE R T B FEZ 5 (P>0.05) Fh, HAth B 5]
BORE A KT H B0 m K4, HF [ B R 4h 0 i) FE
ERBBE m T R — B BB IE K K4 P<
0. 05) , 1E % ¥ /K K™ 4 i o [E B X IR 4 UF 5 h o 1 °F
KIS R EAK, J (0. 71940. 057)mg(0,) /(g * h),
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Tab.3 Oxygen consumption rate of F. chinensis at different K* concentrations X+SD
1 K+ 41 E# K41 K4

B

Physiological indicactor

Low potassium

Normal potassium High potassium

concentration concentration concentration
K*/(mg+L1) 20 60 120
SE 44 =
THERE/E 0. 1182-0. 006 0.1264-0. 010 0. 12040. 009
Average body weight
1h 0.84140. 017° 0. 756=0. 013* 0. 850=+0. 017"
2h 0.890+0.017° 0.766+0.018* 0.899+0.010°
H & e g leph!
HAE/(mg+ g’ - b 3h 0. 7444-0. 008 0. 7044-0. 013 0. 8244-0. 010°
Oxygen consumption rate
4h 0. 74840. 015* 0. 74840. 012° 0.78140. 013"
5h 0. 783=£0. 006® 0.620+0.018* 0.78640.015°
S 41 HE 4 R e ol e« W1
THAAR/ (mg- g - b 0. 8014-0. 059" 0.71940. 057 0. 8284-0. 047°

Average oxygen consumption rate

T BITHEA LT NTRARER T BE T ER (P<0.05).

Note:Data on the same line with different letters are significantly different(’><<0. 05).

2.3 TEMAMIHITERR K REXRETHE
B

FESEG (& K IR LA A K IR B2 46 R 4 0
IERILAE, B IkAT N AR B RIME TR E

FHE R EFEK KT REHAE, B Dunnett £ & Lt
BHITEREZELE ST, PR EMK KT W EHILZ
mKTREH, HERAWAEET ERE K REYH
(P<<0.05), KL 4,

F4 PEAMNTHTESESETR K RERENXE

Tab.4 Relationship of K* concentrations and suffocation point in juvenile F. chinensis

X 4+SD;mg(0,)/L

WH Tt E% K4 e K4 K4
¢ Normal potassium concentration Low potassium concentration High potassium concentration
—R4IF ST
ARG .FEE . 1. 33240.016* 3.06040. 015° 1.598+0. 015°
Death of the first shrimp
50 % 4 4T SE 1=

. 3504-0. 005
Death of 50% shrimps 1. 350£0. 005

1. 4694-0. 006° 1.49640. 006°

T BITHEA LT NTRARERTE BE T ER (P<0.05).

Note:Data in the same line with different letters are significantly different(1’<<0. 05).

3 i

3.1 K% E R ITER AN AE TR 20
RN L 95% L BB KT 4> A7 T 40 B N
HEFFANIR N B8 R A &, s A LR
T 6k 1 1 LA B AR 55 5P, FE AR LI, o [ B
HF4TURTE KY ¥R FE 24 16. 00 ~165. 80 mg/L /K i
ZAF T ,48 hif) BTG R BI7E 90% LA |, & o o [ B
TR h UF % K b KT R B R A B KM A2 .,
KT 32FEF#HS oS R4 BB e 9 R mE
i 52 1 8 70, MoK i KT iR & B il kit

I, 3802 B B2 W K A AR ) R A PR 7,
3.2 K'WHEMMIRITRER ZEE SR
A5 b A SEDE UL 52 B B ICVH ARAE B B Dl 3 I AR
SR M HE R AR, 1X 3R WY A W AE HLOE B 3 5
HREMEERD, BERE ERE LRIRTEY
{1 fiE A K P, B SR T o 2R B A 1 A
RIRsE, LA FR B 2 RS, U E R bz b
Tho AR E IR AR R R
RUE K* R 08 1 45 1 T el 7R R T 2im T 1E
WK KPREF, RREEEMER A iEm, X
R DR O KPR B A K IR (e o B AR, TR T
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Effects of different K™ concentrations on survival, oxygen consumption rate and
suffocation point of juvenile Fenneropenaeus chinensis

WANG Hui, LAI Qi-fang, FANG Wen-hong
(Key and Open Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture,East China Sea Fisheries Research Insti-
tute, Chinese Academy of Fishery Sciences,Shanghai 200090, China)

Abstract; Single-factor acute toxicity test was used and the oxygen consumption rate and suffocation
point were measured to study the effect of the different potassium concentrations on survival and res-
piration of juvenile F. chinensis in seawater at salinity 6. The results indicated that juvenile F. chinensis
could survive in seawater with K™ concentrations from 16. 00 mg/L to 165. 80 mg/L. When K™ con-
centration is below 16. 00 mg/L,survival rate of F. chinensis increased with the increase of Kt concen-
tration. When K™ concentration is over 165. 80 mg/L ,increase of K™ concentration could reduce the
survival rate of juvenile F. chinensis. So Kt concentration of water is one of the limiting factors on sur-
vival of juvenile F. chinensis,and also affects their respiration. Compared with K concentration of
normal seawater,the oxygen consumption rate and suffocation point of juvenile F. chinensis increased
in both higher and lower K™ concentrations. When K™ concentrations were 20 mg/L,60 mg/L and 120
mg/L,and temperature maintained at (18. 530. 5) °C,the average oxygen consumption rate of juvenile
F. chinensis were (0. 80110. 059)mg/(g * h),(0.71940. 057)mg/(g » h) and (0. 8281+0. 047)mg/(g
* h) during the 5 h post exposure. When K™ concentrations were 20 mg/L,60 mg/L and 120 mg/L,
and water temperature maintained at (19.4 £0.1)°C, the suffocation point of juvenile F. chinensis
were (1. 46910. 006)mg(0;) /g, (1. 35040. 005)mg(0,) /g and (1. 496 10. 006) mg(O,) /g. [Journal
of Fishery Sciences of China,2007,14(3) :493—497]
Key words: Fenneropenaeus chinensis ;juvenile; KT ; survival rate;oxygen consumption rate;suffocation
point
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