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St BR 5 FE X = JE 4R 1 BE M IR X 15T B9 52 i

T &, X ¥, BAR, EXAHK
(e K20 K A T 950 IR 8 266003)

WE: AXRELRGET, AR T L HEZ(0,200,800,1 500,3 500 Ix) xf = jEA F AL A X 4
AR LA PR S E kB UE W ROR T % B (HK) 77 B 8 % B (PK) (9% 30 B it A T
(SDH) fn L B it £ 8 (LDH)4 #F R R #BEE W ¥ W, FRAIASHELEBET,Z AR
FTHEMEAEMEAEHAEF £7,200~1500 Ix T, EHHEAELFFHT 03500 Ix 4
B4 (P<0.05);1500 Ix T, By HEAXEFRTHLMALELA(P<0.05); 8 B EE A= FR
FEOLAEFHEEEEETELE W (P <0.05), (837 A QA ofh B o By 2 6t IR 40
FAFERZERH(P>0.05); A ERBEEXA AR TENNALRSETELEF VW (P <
0.05),1 500 Ix T, 8@ ALAFLEREEEF(KTHAAALELA(P<0.05), 3t W%t B & T &L
ey i 51 500 Ix BB T, 8 HK An PK B A X E R B AF, R AN G R E R,
FFEE S B ;SDH W 3E 7 A B E AP, LDH L A RMAF, R A BN A ARMEN &,
A THNF LT, FFRKN,1500 Ix LB T, = AR FENARZ B 0B, R R
KFPHE,ZL RFRARAELBELES K,

KR ZRR T, LT, RAE; HAE; BRI THRAEE; AR

hE4SES: Q591; S 968.25

MR AR RME L ASHEF, 2
REJE I, €335 F0 O R B o 7R R AR /K I, % AR i
TEAR AR 35, Ot B2 — A BT 2 78 1 I
T BT K R A R R L R
A PP LA S A [R] Bf 2] 5 BRI R A 22 Ak, S BT
Fe I AR I B 2 B A R O IR 5 R 1Y R
M2 S T IR S R 5 Bl 2R B A S R
ST B A AT I, Wang %6 2 B, o B 0 X
YR ( Fenneropenaeus chinensis) 1E S [6] Ot I8 95 &
T AR ST A 7E B3 25 57,50 ~ 300 1x (150 R
BRI T, o [ WO 2 K 2 5 Gardner %8 %
B, AR Ry O B GR B AR T A i BRI B
( Pseudocarcinus gigas) %l 1R Wi 72 71 B 7% 2 K
SEMEGUE T R BL,5 000 Ix 96 BBR IR, U/
1 (Scylla paramamosain ) #1119 15 AL TG 1 45 =
I HAR S BUE A W T HAOG IR R
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XHEFRERL A

ZYEWR T ( Portunus trituberculatus) 2 3 [H
B G 728 it Fh, LA AR | P R B8 56 1 R 2 5
[ A A B i o 7E IR E R R 7 N
W IEFRAE , T H AR R S SR R, AR
T AR FR, AT LA S FRARER  5, 5E 5
FRGE S A, R B R SR i . TE L) bR
Az DG IR R e — A H G T R PR R
HF o KT IEEH X =Pt + 8 A A B R AR
S B 55 O A A G HRGE , fn % s R AT BT O
R BRA I [ 1) R B2 Ak 25 ek 5 I PR = e R 1
A A [ k0 R AR A 22 s o 4 R B AR
T A] DARE R = e AR 1 8 W 76 S 1 35S I TR] B IR
FETE R, =R 1 A A A i, X 4 T
SRAR T o A S X = b T AR gk
FRAE S W B 5830 R DL ARGE o A S L = e iR 1
B PR Ry S R RE BIESE TS RO IR 98 T BN
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M A 9 28 Ak, 3 i 20 M o 96K 2 v R A 4 o
oo e R W A T A9 T, R O TR 5 X AR
A B AR 52 e A AL, DU — 2 W =R
THEA A A BRRRAE , O =R T T LSRR
LIRS B E RS %

UOMRS Tk

1.1 LB RIERIIF

S i R =R B I E R TR SR A
Y, AR (87.76 £2.00) g 1 i . B iz (o]
SE R T AR KRR R IR 1 Ry HE N S 5
ARG TR IO T g AN A 3 ) A 52 56 BT B 1Y 't
Qi IS P 2 o T[S U N E I PN
(6:00F117.00) & 5 $ W 3 3 5 45 /7 ( Ruditapes
phillppinarum ) Ji§ J& , 5255 fiv F ¥ K o 10 98 8 K,
KR 25 C R 30, MR K 1/2,
1.2 EWigit

S AE [F) — 2 56 % A R AT 4RO 3 Y (A
k45 cm x 25 cm x 35 cm) [6 2347, 6T R 6
(36 W ,Fluorescent Lamp, i I % 1< 560 nm) , % I8
J3oh 1412 10D, ' B 9 &2 3 & 4 : 0,200, 800,
1 500,3 500 Ix( _F¥#gfBe L gs ) A 7= 1y JD-1A %
K BT ) .
1.3 ZWHEREFRNE

HAEPHFAENET BAESCHBET
IR 2 5 A5 24 h, SR 5 Pkt (dt B Y 8 O 4 o
0, R K 2 D00 2 AR AR BRI AE
3.5 L (IR NG 2 o h EAT , A A de Pl —
R (A A A 6 REHNT8) , Bik—1MA
T B 2 O BR O TR IE K R ) o o 52 30 25
PRI 78 K It — BE R [R] P R 6 % 5 S 00 25
A SRR RRSE | b HRE SEER TR K TR AR
R TR FE R AR = R Wi
SR LA T 00 5, S SR R PRI e i s e e

FRARMEEE SR LRES RS
B vk B 1 mL B A T G e R 3 UK
JE LRI 1 mL i 35k B2, R AN LA, A B R
R BB AR A, AR5 B A AR 7K
PR AF R

Bo.1~0.3 g BRI AL, By, A 9 %
UK LR FRER 7K (0. 8% ) il i 10% YL A) 3K,
TE 3 000 r/min #5.0> 10 min, B35 W40 38 57 0
R R At A AR ) AR AR e 0 o A 3R e I

JUL P G b OB SO (HK) P TR R 8l (PK) (3R
IR M = (SDH) (FLI2 i = i (LDH) By 15 ) LA
FNUA HFLRR (LD) i & it

P ARG M E BUMKE 1 mL,
£ 4 CF 3000 r/min B.0» 10 min, 2% H 57 7600
4 A Bl A AR 2 A AR I i 9k B R A L BH ] R
HE S
1.4 HiESH

ol LASF- 28 + bR (mean + SE) £IR, R
F SPSS 13.0 #EATGE 4. A 707 208
r(One-Way ANOVA) il Duncan £ & 3 43 #r
AN TR b BREA [A] Y 22 5, LA P <0.05 1E 2 22 7 3%
KF

2 4

2.1 AEAXBEET=ZKARTENESEX . HS
R AR ASIBESE

Bt B B Y Ty B R CR 2B ETHE R
R 1 e A, die KA B AE 800 Ix, i 3 K F 0 Al
3500 IxZbFEZL (P <0.05) ,{H 5 200 1x F1 1 500 Ix
AbFREH 2% S i 2 (P > 0. 05) 5 Fifi O BRGER BE 9 T
L PR T HEECR I 5 T RS b
T TE 1500 Ix B8 (9 HE 2 R A ik, W IR
THABAL FELH (P <0.05) ; il o't 5 B2 14 T g,
MARR 2 E BT E TR & H 1 500 1xF &
AR Em, B m T HELMA (P<0.05),
3500 Ix P AR L AR T H E AL (P <
0.05) ;1 500 Ix SGHRALIT 8 LY 7L AR & i A 1K,
BEMTFHTABLA (P <0.05) , i Hfth &b 28 21 8]
MZERAPR(P>0.05) (£ 1),
2.2 AEAXBEET=ZFERFEMMKE RAEE
iR R

AN TR RS BB T = AR 8 1 4k 2 BB R A
BrEr AR 2, AR 2 Pl LUE ), A [A] O B 5
ER VEMME P EEN S RATE - EMER
(P<0.05), Hrh 7E 800 Ix T, 8 i b &2 v 2R
H& s, BT 1500 Ix Ab ¥4 (P <
0.05), M5 HEidHygnmERAHE (P>
0.05) ;1 500 Ix T, % IfiL 3k B2 o i B3R 15 B e
%, B K T RR R ms A B2 Ay Ho e Ab B (P <
0.05), M5 BEF AL PR A L 22 % R (P >
0.05) o A[E] 't B B2 T, B8 i gk 2 v 9 A ]
ARG EEZSAWE(P>0.05),
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F1 FARLREET=ZARTENREEX HASXZ SR LTNAIBREE

Tab.1 The oxygen consumption rate, ammonia excretion rate,oxygen to nitrogen ratio and
LD concentration in muscles of P. trituberculatus at different light intensity
FEA R/ e/ A FLIR G/

SRR I/ Ix W/ . Rk AN

L . . [mg O0,/(g - h)] [pg NH -N/(g - h)] oxygen to (mmol/g prot)
light intensity wet weight . . . .
oxygen consumption rate ammonia excretion rate nitrogen ratio lactic acid content

0 89.75 +5.28 0.081 £0.002° 10.64 £0.27* 16.51 £0.75"° 0.74 £0.05%
200 82.95 +3.51 0.100 +0.006" 14.25 +1.45° 16.24 £0.71° 0.87 £0.06*
800 93.08 +4.27 0.109 +0.002° 20.62 +0.35° 19.24 0. 15" 0.83 £0.01°
1 500 83.86 +3.12 0.105 £0.007° 4.55 £0.55°¢ 24.05 £0.25*" 0.49 +0.03°
3 500 89.52 £6.40 0.069 £0.004° 16.23 £0.75* 8.41 +£0.20° 0.87 £0.06"

T [ 80 AN [ 7 B 22 57 W 3 (P <0.05) R )

Notes; The different letters mean significant difference( P <0.05). The same as the following

R2 FREEBREET=ZRARFENKEPRENRSE
Tab.2 Energetic contents in the hemolymph of
P. triberculatus at different light intensity

BEAHSE/ H [ it/ kL a4
S S S Ty JIEL Ji] P A B i
liht (g/L) (mmol/L) (g/L)
i
. & . TP cholesterol glucose
intensity . . .
concentration concentration concentration
0 34.25+1.97®  0.61 £0.04 1.23£0.18
200 40.32 £3.07°  0.58 £0.04 1.25+0.18
800 43.99 £0.40°  0.60 £0.02 1.23+£0.14
1 500 28.64 +4.60° 0.53 +£0.07 1.36 £0.33
3 500 41.82 +£1.83%  0.57+0.04 1.17 £0.21

260 - —e— Tl anteriorgills
—o— J5## posteriorgills
c

240
3
‘a%’n 220
on
G
g,; 200
REZ 180
H,;E g
M 160
gj%a.
= 140
120
0 200 800 1500 3500
FeHREERE / 1x

light intensity

2.3 AAXBEBEET=Z2KRFETFRKHE
&N

Bl O IR i BE /Y T, B TR R PKOTE ) & T
R EA A BANMER AR E (P>
0.05) ; 1 8 J5 5 v 1) PK G g 52 9 T = 1 AR 1Y)
B TE 1500 Ix B3k B i KA, O B & T B
3500 IxabHA DALMY HE A AL B (P <0.05)
553500 Ix Lb PR A 25 5 AN B G o AN () OF R
T =R FEENLA M PK G 2R AR (P>
0.05)(E 1),

3000
2 800
2600

2400

2200

WUAIPKSE J1 / (U/g prot)
PK activity of muscle

2000

1800 1 1 I )
0 200 800 1500 3500

JEHEBRAE / 1x
light intensity

1 FAEXBEET=ZFERFHPKEN
Fig.1 PK activity of P. triberculatus at different light intensity

BEDG B 5l B 1 1, B i B p HK 3R ) 3G
FHEF N AE 0 Ix AR /MA, 1 500 Ix 5 8
I KAH {45 A BR8] 25 5 AN BT (P >0.05) 5 i &
Je SR HK 36 J37E 1500 Ix GRS S E, B3 & T3
EALIL(P <0.05)  A[EDEIGREET =J0K 18
LA HK 6 J) 22 5 A0 (P >0.05) (K 2)

1 500 Ix T, 8 fif &5 F1 J5 88 49 SDH i5 J7 343k
F i KAE, FEATEE SDH 1% J1 5 200 1x 4bHEZH A &
F25 (P <0.05), 5HABA I HEA B & E 5

(P >0.05), i 75 i 6 5 25 = T H At 45 4k B4
(P<0.05), BJLA Y SDH i J7 B 't M 5k 1
1 38 T e TH s e AR, 7E 1 500 1x I A g, O 5 R
Mg Ak P 2% 57 B2 (P <0.05) (K 3)

it > B a2 17 38 i, & AT 68 LDH 3% 1 76 800
X Al /A, B & A B AL 22 7 AR (P >
0.05) ;i )5 675 1 500 Ix A e /ME, % KT
HESAHA (P <0.05) o IR K X8 LA
f) LDH % S 20 A 2% (P >0.05) (& 4) o
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140 70
-~ 120 ~ 65
S _ 2 o
= (SRS}
5.3 100 g 60
S 2 S E ss
<z 80 I °
2 )
RE RE 50
W 3 HI .2
uyx 0 232
T T —e— Jijfi ioreill T 45
= I8 anteriorgills =X
= 40 —o— JGfi# posteriorgills = T 40
20 1 1 1 1 35 1 1 1 ]
0 200 800 1500 3500 0 200 800 1500 3500
JGHEBRAE / 1x JEHEREE / 1x
light intensity light intensity
B2 AEAXBREBEET=ZFERFHNHKEN
Fig.2 HK activity of P. triberculatus at different light intensity
1200 1 —e—pifig a 1400
- anteriorgills Té‘g 1300
S = 1000 |—o— Jafill &5
e posteriorgills o 2 1200
=% 2« 1100
S 2 800 =%
S 2 I AB =2 1000
Rz 3 B 2
Hr 8 600 : T2 900
s b 2 2 800
L 400 b = Q
* = 700 +
200 1 1 1 | 600 1 1 1 |
0 200 800 1500 3500 0 200 800 1500 3500
TG /1x JERREE /1x
light intensity light intensity
B3 AEAXBEET=%®RFH SDHEN
Fig.3 SDH activity of P. triberculatus at different light intensity
1100 —e— il anteriorgills = 11000
= 1000 —o— JGfi posteriorgills g3
§=w ;; ‘%’ 10 000
S5 900 S E
=2 S= 9000
= 2 800 Rz
R wr = 8000 g
=g 700 z%
E E 600 E E 7 000
—
2= 500 =~ 6000
400 : ; I 5 000 P
0 200 800 1500 3500 0 200 800 1500 3500
JEIRBRAE / 1x TR / 1x
light intensity light intensity
E4 AEXBEET=/H®KFH LDH ES
Fig.4 LDH activity of P. triberculatus at different light intensity
3 Wi X R FE SR 2 25 5 T 100 A1 420 Ix T RIFEA R
e

3.1 *BEENZERFERBENZMN
ST B X S s R O A
FCHRE ., FH B L B,S 500 1Ix R, o [E B

Mo AT % B IR VB IR ( Macrobrachium
rosenbergii) #6480 FE A 52 6 B5R BE A 52 W . AS B
FERBL,200 ~1 500 Ix T =988 FEHNEARD
KT 0 F13 500 Ix NAFEAE R, X R WG G
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J3£ X8 Y 5 3 0 R 48 3 0 5 0 DR I S B 4
UL B, SRR TR BB G AT o B O B B i
{1938 R S5 1 R PR/ o AR 525,200 ~ 1500 1x
TR TR FEA R B E KT 0 M3 500 Ix
{19 B AR R, I 15 3%/ I T T P 8 0 R A
BF9E & BL, W1 56 3 HE 2% 14 728 Ak 2 e H Xt & 1
JB B AR 0, HE T 32 0 28 Ay g
A1 500 Ix R Y HE R AL, 1R S sk
ROCHR R T, o R AR 2 W5 1 K. R WA
JCHR ARG AR L, 76 1500 Ix T, =Ptk 7
1% 78 1B LA P AR R 1 LL B T SR A 1
HER 2T R 5 AR S B S A e
3.2 HEREEXN=ZKKRFE O/NMMMEhH
B T8 0 JiR Y 22 0

S8R LL S R 5 Bl O R HE i 0 T A A
2 — AR S LT LU T S A AR VR
FREIAL A, BF5E R, AR LR 5 4 L A
JR A RE VR P 5, e O/N g 75 LLER (R A IS Wi 3t
6] A AR I ), B O/N 2l 245 11 56 4= | i 7
WA R R, O/N B AT, O/N
65 DU i 500 i v 1) 2 R LL B . AR Sz
EO0~35001x FEERTER O/N 8.0 ~
24,4, F W] = PR T8 B R VR A I B LR 1R
o E BRI AR K AL AR Z o ARG IR R T
L6k B g A 60 A L] i A R
BEASEGE - EES, HE-SHNED T
SR TR EE AR RS R, AN BFR R
B O/N IR REAF: oy 15 1 T6 45 HE 3l 9y 10 5 55 W 36 45
PR ARSI P, SRR T 9 O/N R I 5
J3E 39 K S T i AR, 7E 1500 1x R Rk, 3 500
Ix T &/, BiH 1500 Ix X = 98 ¥ 7 0% 1 i 30
L
3.3 RABEEXN=FERFETRAKEBEENN
£

O S5 70 S R D 2 W R A 2 ke 3 R 0
St B, HL T P A A R RS 3 A A
TR, RN KO B AR . ARk
B,1500 Ix T, =itk T #6809 HK 1 PK 3%
By A A — A A K I T A i R R A Y
S BT R L, 3% 0 IR T LA % i R A
B, T 4 RE R X B B0 3 N BE ) A
1500 IxT, % LA o PK 35 Jy ik 2 5 5 K7, 1
HK 3% 176 800 1x ik 3] % A {8, 3% Fh 22 5] 15 i 1)

HHAURE S A G, T I 3 BT 5 2R G G O BR B
FALE , ZER W] 52 B G BR IR BT T, LA 09 AR 7K SF- A
PO =

SDH J& =R IR ¥ (TCA 1§ 35 ) H M —iik A
FNLORLR N B 1) Bl , 78 TCA 2o 7 v 2 4 O B AR
FH [ B2 I 0 5% 1) 55 — A, SDH. 119 1 Jg i Bk
AHEACH A 7K T, LDH n] {4k P9 R AR 5% 16 o 3L
R, e HLA TE A AR i br S e . A Sc e
1 500 IxF , % SDH 191 J7 &b 75 58 85 K7, & W%
JE RN B A AR ) L A R T R s
) ; Ifi % LDH 35 Jj A 76 BARKF, HA AP L
TC MR AT, W8 B3O BR i B2 B Y A A7 3
Bl AALR B B 38 /o 1500 1x R LA b L
AR AR T At R AL Bt — 45 1 X
— [A] L,

TG AN 8% A 0 TR 5 3 W i — 1 IR AR AR iR
7L AR IR AR B R AR R Ry —
UK R 0L B 15 45 o 77 A BRI 2 ek 2
Py XTI R S 3G n . A SE I, AN ROl R
SREER LA FLER & B A7E 1 500 Ix (1% 0% R AL 2
AR, U6 B Ot BESR BER LA A A A B P bR
L8 FF =P R0 A K A A IR A 1
N, =R T L LR & B, Ul LR TG AR
PR, DU AL TE e RS T TR E R 2 1
AR IR

ZE LR 78 200 ~ 1 500 Ix YEHRTN, =9
TFEERFEEURE 1 500 Ix T, =R 7B 19 HF
AR FLIR F &0 ~3 500 Ix F =K
F 1 0 A R I D B B T 5 O R
(0 ~800 Ix) T, =Jet ¥ 8 iy AL 7K P A, i
b YOG B (3 500 1x) X 8 /4 A S, 1500 Ix R
SHERR T A LR AL T AR BT AR S 4 IR Y
N VELE o BRI, =R M TR T R SR BE Y
JEHEREE S 1500 Ix,
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Effects of light intensity on the respiratory metabolism of
swimming crab ( Portunus trituberculatus)

WANG Xin, WANG Fang*, LU Yunliang, DONG Shuanglin
(Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China,Qingdao 266003, China)

Abstract: Indoor experiments were conducted to investigate the effect of constant light intensity on
physiology and ecology characteristics of swimming crab ( Portunus trituberculatus ). The oxygen
consumption rate( OCR) ,ammonia excretion rate ( AER) ,O: N ratio, lactic acid(LD) , energetic contents in
hemolymph and respiratory enzyme activities including hexokinase ( HK) , pyruvate kinase ( PK) , succinate
dehydrogenase (SDH ) and lactate dehydrogenase ( LDH) were tested in five constant light intensity treatments
(0,200,800,1 500,3 500 1x). The main results were as follows: 1. Light intensity influenced the OCR and
AER significantly ( P < 0. 05). The oxygen consumption rate of the crab under 200 - 1 500 Ix was
significantly higher than those of the crab under O 1x and 3 500 Ix( P <0.05). The ammonia excretion rate of
the crab under 1 500 Ix was significantly lower than others ( P <0.05). 2. Light intensity influenced total
protein, but did not influence other energetic contents and O: N ratio significantly (P >0.05). Our results
suggest that protein is used preferentially as energy source. 3. Marked differences were found in LD ( P <
0.05). The LD in muscle of the crab under 1 500 Ix was lowest. 4. Different light intensity influenced
different respiratory enzymes differently. Under 1 500 Ix, the activity of HK and PK were at a high level.
Glycolysis went faster and produced more energy. The activity of SDH was at a high level, while LDH was
low. Aerobic metabolism was at a higher level, providing more energy for a continuous motion of crab The
results revealed that light intensity affected respiratory metabolism, and the crab at 1 500 1x had higher
metabolism while under less stress. So about 1 500 1x may be the better illumination condition of the crab
culture industry.
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