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TRSNENSRARS AR LBRT 5

2 o, a2 o 1= 1
R, EEW, EXAT, EAA
(LA R 2 K™ 2 e WK R B W S S0 E IR H & 2660035
2. P BAA R 2 B R R 2 B 1T JEFH 110866)

WE: RASZRAASAF T EUBRARTAMKEN S (LS ERN ) G ERETRRE. &
B OLBTH#EF(OCR) & £ (AER) W £ 7, R XMW1 ARET~27 CHEN, LA
%A1 & R £ OCR ¥ MG & o 8 T 36w, — % OCR & Ak 38 B 4% 4 7.58 ~25.94 41 13.12 ~
25.61 pg/(g-h); 2% O0OCRET 12 CTEERTHEANS , MA2Z2CTNEEZS THH
%o 2)fl 5 AER B EW AR T, H/ 5 AER M EW A& L LA ERE 17 CH
FlxmE, e TR, —#4 AER R EE 27 5 0.62 ~2.57 #10.90 ~2.22 ng/(g-h), 4
# % AER T CTREZERTERNS  MAE2T CTEZEF THEHNS, 3)EHE 26 ~38 5 H
W, M ZfnF R 5 OCR 1 AER H s EWH wE M B E W, anl5FfnF R % OCR % 1
S 48 15.72 ~21.32 #114.83 ~21.80 pg/(g - h) ;AER 4 {454 B 4 %1 % 1.47 ~2.83 Fn
1.40 ~2.00 ng/(g - h), £ #| % OCR £ & 23 ~32 £t T R F KT H A & 48 & i AER
ERE TREGTHENS MARER THNEEFRTENS, HEFTRLET , 20455
#FH % OCR V3G B 2 5l % 14.33 ~21.37 1 15.73 ~21.59 pg/(g - h) ,AER 7 1k, 5% B 4 %1
% 4.00 ~8.86 1 6.38 ~8.22 pg/(g-h), f A5 FH 58 OCR 1 AER X #£ & L T £
KRERZFKRF, FREXV AN SHREREE, MFA AT REAR ;a5 mEF R 5 K E
HETREHA29~32;FASTHALENELBERANS, X EREFNBELEHRARN
M-,

XKER: TS, a5, EAF; HaAax; BE; £E; Le

RESES: Q571.8; S968.9 XHE AR ERD A

e H A, K IRl 2 (Apostichopus japonicus)
FELLHZ FRZMBHZ 3 MW AR, TS
S F R A 0 96 7K R FE AP 2, 2011 4F SR 5 T
LI 15.0 77 hm’ S ikl 13 97 ¢ B
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T B — b TR AL i ™ S ) A i R R
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B LU F 2007 RN H ARSI AN, I 7 B
PWIOT RN T & MR R ok g . 241"
b DL Y 0 SO B AS, H AR 2 S R A0 it
TFET 252, R FH 1L 2 F0 AFLP 5 Fh 23 F hic
AR VBAET H AL S 5 v [ 2Y # 55 5 2 4458
MR . H H AT E AR N IRAN R
S, i1 0 2 0 A 5800 S A b e L D
o7/ BT o oyl TR

W 52 R I T 2 3 0 R AT R A QI Y AR A 3
63, 2 B W TE A [6) 5518 N BE 5 1 AR 19 SR ot 1k
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W, e A PP 25 4 S0 AR 7 1, BF 5 3l 0 Y
I 82 1 HE L 8 o 3l A B A 2 2 1) T B AR
gy o KT RIS 0 0FHE M 0 7 A — 284
IR TSR BN S Uy N ]
DX AN [ ) BE 2 S BB AT P08 A8 IV A A 22
5o UL, ARSI X LIS 5 RS AEA R R
FREEFDE T AR A R A HE = R AT TR
FE, R Bk — 2 TT i ) 2 B A 5R BE B R B it i
B A o

1 MRS Ik

1.1 EIH#

ARSI T R 20 B E BB, 400 S R
MHAIUN GRS 17— Bz 18] 5
ZHHLE T 10 4~ 400 L K F rp 8y 57, B 5% W)
24 h T, YIRS d, B RIRK 172 ~2/3 30T
AR CH R 16.56% MR 5. 40% |, JK
g3 47.42, g & 8. 92 kI/g) o I FF W A EE Ny
(16 £0.5)C, #h Bl 30, 5658 (200 +30) Ix ([
J6) JEH Ry 10L: 14D,

1.2 EWigit

-y e SEEGCE 7,12 .17 .22 Fll
27 C 5 MR EERAE . &R A R AE 5L 56 ) 2
A TR B AL e I SC B0 IR 16 CHF fR , 7 K
Fhn s B AR KR 1 °C 3k B 50 56 15 il S 9
610 d, SZEG7E 250 mL = 3 4 T8 i I 2
R AP AR B 10 M3
A2 RO A ORI 2 1E S xS0 R
FRKEE KA 1, O P DR S JB5E 85 B B ISR I
BIMN EAF 9:00 Jhbh , FF 2k 17 6h, 52 I 21 i 2
MAE R Z K & 40 0 o (1.67 +0.25)
(1.58+0.43) g,

HE ARt SEEG U E 23,26 .29 .32,
35 F138 45 6 MERFEM . K FRhEM R AE K
05 2 N T R A R AR B 30 IR R, B R
FE e AR L ~2 D BB ERES
PIAE10 do 5255 #1072 52 5 52 40 21 4 =
ME R Z K B & 40 o (3,31 £0.41) Fl
(3.36+£0.34) g,

ARy S TCE H 6 (PO6AT,
4563 400 ~700 nm) \Z15% (700 nm) . B % (580
nm) £ (525 nm) (@ 56 (450 nm) 5 FOGE K
Tl N 58 00 & A5 1 i 2 TR 6D S R Wik

20 do HAt 52 50 4 A R I B SL G, L PEAT S ho
SEHS LR 2 RO 2K B gy Bl (8. 56 =
0.75)F1(8.24 £0.96) g,
1.3 HmillE

SEG A, R TR R IOK A R S
VI 7 W W K BEJRL R DO IR R 4 4 Ak
W E NHT-N W, A BE SR E 9 7E 3 ~5 h
M58 o
1.4 #HHEFAE

#4 #& (oxygen consumption rate, OCR) Fll
24, % (ammonia-N excretion rate, AER) 73 5l LI T
ORI

OCR = (DO, -DO,)V/(W - 1)

AER = (N, =N, ) V/(W - 1)
A :OCR AER #E4 % [ ng/(g - h) J AR
F[lneg/(g - h)],DO,. DO, 5} Jl| g S 50 9] Uy &5
HI XS B DO & B (pg/L) Ny N, 3 03l 52
VTG 45 X B NHY T -N & (pe/L) v
AR, Wy S SR T i, ¢ R S g
ZLINA]

0 028 718 Tk BT i) 2 Q05 25 5 i 5 2, L3
YN

0y, =(My/M,)" >
Aorp, M A M, 5350 R SESR IR ¢ R I 2 AR
B (FEEE) .

AR

O:N=(C,/16)/(C,/14)
o, C, 2y B I [i] ) 2 K6 S0 5T A (wg/h) L C,
by AN IR [ 0 2 AR BT A (g/h) o
1.5 Sitah

Bl VLB + b5 22 (mean £ SD) £IR .
B %cd AT SPSS 10. 0 B4 kA7 5] 1 5 22 43 M
(One-Way ANOVA) )} Duncan [K £ & b %5,
£ A5 9 0 £ R 2 A095 0 2 BEAT LA, A P < 0. 054F
25 5 E R BR A

2 %

2.1 FRABREFUHTANSHMERNSRERS
Hra®

TEMRIE 7 ~27 CIEE N, ZLR S FE 21
FEACR PRI B T g i (B 1) o a2 5
TS AR E 23 K 7.58 ~25.94 Fi
13.12 ~25.61 pg/(g - h). 2412 M R 24
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A H(OCR) 5l FE(T) W& & X 437 OCR =
0.82 +0.8187 +0.0067T* (¥ =0.856,P <0.001) ;
OCR =18. 018 — 0. 8567 + 0. 0427 (# = 0. 820,
P <0.001) . ¢ G503 01, 21 ) 2 F1 5 il 2 (6] FE 44
RIET A2 M2 CHRMETEFEBFH(P<0.05),
LLRIBAET 12 TR MFEAR R EMKTH S
(P<0.05),Mi#E 22 CF, 008 %S T HHZ
(P<0.05),
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22 2
iR/ °C  temperature

1 AEEBEFGHTERNSEARSREE
VL A T i A L HE A AN ) e ) 500 37 A B 22 ) 22
B (P <0.05); LU EE BRI
# RN — R BEEAL TR AL 2 R E R S 2 i 22 R (P <
0.05), TA
Fig.1 Oxygen consumption rate of red and
green type A. japonicus at different temperatures
Data with different letter at the different temperatures means
significant difference each other( P <0.05)
# means significant differences between two types of sea

cucumbers. The same as the following

TEMRIE 7 ~27 CHEE W, 2041 S HE & % b i
JE B v T 1S 05 7 ) 2 1R 2% B IR R A T e
LTS R R AR 17 Ch R s E (B 2).
2Ll 2 55 R 2 HEw R B 4 o 0. 62 ~
2.57 F10.90 ~2.22 pg/(g - h), ZLHIZHH H
ZHE A % (AER) 5IRE (T) & & L4 5
AER = - 0.889 +0.2497 - 0. 004T° (* = 0. 885,
P <0.001);AER = —0.803 +0.3037 - 0.008 T
(r’=0.810,P <0.001) . ¢ K46 £ WA, 20 ) 2 HE
FORTET 12 F 17 CHMFRFHRZS 122 M
2T CFRME FHMMS, W —FMNERE T M
27 CTFZ£EREE(P<0.05),

30 q*
O4fIZ red T
= 25r aHHz green ¢
= I bd
. 2.0+ b 22 r
> v [
~ *
wif 151 . o
=< 22 252
~ a 3 5%
’ 1.0 | £ i
H a e
- o
] S
Ll 0.5 r :::1
= ﬁ%
2
0 . . . . #H

7 12 17 22 27

iR/ °C  temperature
2 AEBEZGTERNSSANSHEER
Fig.2 Ammonia-N excretion rate of red and

green type A. japonicus at different temperatures

ARBRE FLMSMERS 0, RENE 1,
LURIBHE AR O, LT 1.33 ~ 3. 65, 75 )
BREAHK QB N 0.91 ~2.47,

x1 ARNESMBERNSREE QTR

Tab.1 The extent of temperature influence on metabolism rate of A. japonicus
i/ C temperature
7~12 12 ~17 17 ~22 22 ~27 7~27
L7 2 red 1.34 3.65 1.84 1.33 1.85
H il % green 0.91 1.40 2.47 1.59 1.42

22 AEAHEEGTERNSHNARSEEERS
Hs %

FEER B 26 ~ 38 i [l Y, £0 00 = F 5 i = 1 F
ORI R ER BE A B i 2 MOJB AR (8 3) . 20
2 T i 2 8 0% 43 I 7E $h B 26 F1 35 F
L, MATEEREE 29 55 F il 4125 F 2
FEE BTG B 4 R 15,72 ~21.32 F114.83 ~
21.80 pg/(g - h), t Ku B R, £ 23 ~ 32
ST, AMSFHARLEERTHFMS (P <

0.05) , i fEER & 35 ~38 Z&1F T, MM ZL S LT
HHZ B FEEEARERARF(P>0.05),

TEFRJE 23 ~ 38 Y[ N, 2L f S HE R B EE i
A fe Lt M AR AL (1B 4) o 20012 555 02
HEE AR AL B3 3 1.47 ~2.83 A1 1.40 ~
2.00 peg/(g - h)o ¢ KB RW], 204 2 E R TE
HhIE 23 ~29 ZMF PR T RS, AR 32 ~
38 TR T H M 2. Z0RZHE RS 0 HFE R 2%
FALAERRE 29 ~32 TR E B F K (P <0.05)
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B3 FARBEXGTERNSSANSREER

Fig.3 Oxygen consumption rate of red and

green type A. japonicus at different salinities

o ZI4iZ red

- =
3.0 b HHZ green
— b
= % *
< a0 ab ab
L .
N el
o0 a R fede
- faed i b e
SE1S | G e I
) i Fied b sl
=< et i i i
— e [k paas] ot
1.0 + (e by ey [ed
~ . g [ el %
free) [ Bl 529
3 [ et s [
+ﬂ+ e [k Pl ot
0.5 i i b [
it : ld i bl frecd
[l e 4 [
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32 ‘ 35 I 38
EFE salinity
B4 FAAZELGETENS5AMSHAIEER

Fig.4 Ammonia-N excretion rate of red and

26

green type A. japonicus at different salinities

2.3 AEABEHTERNSNLRNSEERERS
HE %

AW RS o W S A N o
14.33 ~21.37 1 15.73 ~21.59 pg/(g - h) (A
5) o Jr2Em MR, e Rt 40 2 Rl SR AR
W% (P <0.05), ZLHISFEEBEENT
e, B m T AL 4 PR (P <0.05) ;
HRSEAE TR RER THE AL,
H DLLrt fngg o 5 35 2 ik 3 8 2 KF (P <
0.05), ZLHIZSFEAFLAELOL BB T ™
FHRZ, MEDERMEL T FHFN S, «
g 2 W], 2000 2 F i 0 2 i FE AR UE OB T
2R B B F K (P <0.05) 1 78 H B b i 4k
AT LR EXR(P>0.05),

AW E RS Rl B = AR AN i I o
4.00 ~8.86 f16.38 ~8.22 ug/(g-h)(E6),
Jr 22 BB, D A X 40 2 A I S HEE R
M % (P <0.05), 2L S H RSN T
mL R EE THE4 a4 (P <0.05),

H BT A& R 83T Ot #Oob e
(P<0.05); H RS H AR BAELOL T i, (HAL
WS T O, WS E0t LB AN IR T B35 %
5 (P>0.05) . ZLRIZHERRAE HOERMEROL T &
TH RS, WAL E L0 T WAR T 7 4
Z o KR W] LLR SR RS 0 HEE R A
JFZFIBE B FEKF(P<0.05) fEHENE
AR HRLH N TR 255 (P >0.05)

301
=3
a HHZ green o 85 red
—_
—_~ 25 B *
- s
20 ke oA ab
io £ T ) i &
o ftatd
[ htad
815t o s o e
E¥e) Bt et B [t
. e [352 s St
>~ 10r by s o e
bl Eedd [ et e
L I A B B
ot [t Koy e
ksl e [54d fa ]
2 : | B | B
0 L M P L L b )
% a0t #ol ot Wt
white red yellow green blue
8 /nm
light color

5 TEXBEATERNSELARNSEEE
Fig.5 Oxygen consumption rate of red and

green type A. japonicus at different light colors

B HEHZ green oL HIZ red

10 c
= b
= %
T 8 ab ab s ab ,
o i B
e A 4 <
= 6 B2 b bt b it
~ & b5 Badd] ki Skl et
on M [ Biatd] kit Sl e
= [t pta] ke bl e
< L R B i Bl i
— 4 R B e P k)
= 25 Bd] btk o [
o5 Eee peesd B ety
5 b5 Badd] ki Skl et
3 e B a5 pes] e
2 b Fazed] ek e ety
it [ Bl e Skl et
¥ A 1N 1N 1N
= o LB | E ke R | [ .
N N N N \
% % B w7t Wl
white red yellow green blue
N
St /nm

light color

6 TEXBEHTENSELARNSHEE
Fig.6 Ammonia-N excretion rate of red and

green type A. japonicus at different light colors

2.4 AEBIERS O:N

R J . #h B 1 €5 % 4 0 2 A0 2 B
O: N R L2 2, 1T DA A i 3L FE 75 70
SRS 0 N (TG4 51 4.75 ~ 11. 74
5. 52 ~ 15,91 A [ £ i F 77 0 2 020 0 2 i)
O: N [T [l 4 % N 6.37 ~12.29 F1 8. 71 ~
11,80 R F 75 1 2 A L0821 O N 193
FEl 45k 1.97 ~2.80 fi11.63 ~2.77,
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R2 dRSWERS O:NLILEK
Tab.2 Ratio of O:N of red and green A. japonicus at different temperatures,salinities and light colors
/T 1% L s 4% I Hota % s
temperature red green salinity red green light color red green
7 11.74 15.91 23 7.21 11.80 F15% white 2.80 2.77
12 4.75 5.52 26 8.09 10.73 215% red 1.97 2.16
17 7.55 7.64 29 6.37 11.02 #Ot yellow 1.71 1.63
22 8.69 8.97 32 8.33 8.59 445 green 2.45 2.58
27 8.57 11.49 35 10. 00 8.95 W% blue 2.34 1.85
38 12.29 8.71
3 i FBI A UL 75 0 2, 6 W0 200 2 R 2 89 T 2 1L

S F MR RE R B R € X 1 2
T2 AE A R AR R B, O ER
F3E L FETERS R 22 57 0 |1 T oK A 3 B RE SR A
HERRZ A 7 (PR B 36 3 R L H
A HER ) MANE N T (R, R, Ot TR
ETUE A TR SONS - 3 2 W B i p- A
ARFFE b T H A B 2000 2 155 ) S 4 R — B0
K, IF R 5E T AR R BRI 46 1F T, DR O T kR 3 i) —
FHERECA R AR T
3.1 AEABETLAHNSHNBSANSHEEERAS
L&

L BE S B W) K A A W R A I 0 T T
T — 5 6L BE Y B P, K 2 0 0 1 R 4 5 o Ol
{19 i T80, TG 24 3L A 3 A W 0 3 P T %
90 B I U4 R Mo ARBIRSE P, 4000 S 09 A
BAEAFRAE IR VL M (7 ~27 T ) ¥ B iR
f19 T T80, R R IR B O R
LA )5 B (ry =0.856,r¢ =0.820) , % W] — 4%
{1 R 7 A B B TR R R R . 2R R
S AR S BT 5 R B2
WABLG o SRT, A BT 58 45 9 2 I, — 2 %F 5 0 1%
SR 3 AT A I S 25 S, EISIRTE N, Q0 1T
S5 7K A A o T I AL AR T RE . 0,
AT, 2 £ 4 % B 05 08 3 0 365 7 M A 0, T e G
7 AV U 0 720 L A% 1 T R A o A TR B R
T 6k /0 B B TS R o 0 0, AL T T A 2K
QO fH ik # AI%, 81 /K % ( Oithona davisae ) 7¢ i J#
5~30 THF QB EAT L T 17, ALK
BT ~27 CHEE M, LHB1 0,(1.85) 1% T
H12 0, (1.42) , 32 W14 51 2 %0 3L B2 78 4k 5 S 151
B(F 1), T ~12 12 ~17 CHEENLHZS
(O, & T30S WfE 17 ~22 f122 ~27 CH

T AR 285 A R, 75 1 2 A e, 3 5 40 ) 2
50 2 B L PR B8 A — B, RIS R A T
PR R I AN PR o T BT Y | T 7 R 3 A
BTN TE &2 B NED R,

TENRJE 7 ~27 CIuEA, 200 2 f 3 0 2 0
HEZ AR 5 0B 0 56 20 4R 18] 09 7 R (g
0.885,r, =0.810) . 7§l S HE & R JE 19 T+ 75
TE17T TR B Em G 2 FRas, S5
Al g e A R S 00 TR 9Tt & B2 U
PG SR, 2100 2 HE 200 58 20 B Tt 32 1 - o i 1
I, 336 2 W 75 30 B AN Tt A2 o i, 3 5 0 % 2 e
ARSI 245 A — B
3.2 AEARETLAHNSHSASHEERAS
B

TR Sh e = L 1T HE I A R, TG VA AT 2
N s B ST, BT J B E A R R BE X £ B A
TR 55 15 195 33 P ok 58 BRI B P 2 1 ik B Bl A B
AR AL E B o r TR Sh o T 4 O 5
2 Sl 5l A A R M HE A R W B 2%
S FEARMRSER R VG B A (23 ~38) 4 S
FTF 31 2 2 B 45 157 1E 9 2 i 3 3, 00— s xd
R AT 57 96 PRI A T — Mok Wk, K A s
WA e DURAE) BRI R R TR
I, (E B kB %) T v 3 A0 T O 25 A S A R
BR8I35 A 3 A, 3 o TR AT B A T R A
HUWEEBERY ., ARG REY, S
FILT RS (0 FE S8 R Bl £ B2 1 T 75 52 MBS Mk, —
F 0y BIFE SR 29 32 FEAE R BAR , Wi 75 2R 1 26 A0
35 Wi w . AT LA 1R £ 29 ~ 32 Y [ N L
RO RE AR, AT RE N HE LY, X 5 # F
AT BT R S AE R 31,5 R
FE LT 2 &)y A KR AT 6 R AE 48 30 fe
145 LA — B
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S AT W) SR Sl W AR A B B AR e B
XM i B (Luidia clathrata) (Y HEE R L 27
M F] 16 W) B 2 T+ 557 Eupentacta quinquesemita
FHE M R BE  h A 30 BE & 20 MR BT
50% ) WA o Bk HH ( Strongylocentrotus
droebachiensis) i HE it 25 W 37 A% £ BE 19 52 A BY
BV WOk A BB R R MR S 4 R B
75 s I 775 BT T A6 1Y RE 1 /D 5 7 d5cl £h B2 V0 L A
(NS S ER IR 37 A RN e
WA Al 3 25 S B HE A R A T e 5 i A
i E R, HAC BE i oK 32 E AR N 2R B
il T 22 L 8 2 U A5 Al K0 A S i 3
W T M S L0 2 HE 2 R B Eh A 1S i 2 M
AR, o3 SIAEER B 29 1 32 S5 T e fil, X 5 %
7 w2 VBRI R R R R A O S R R A8 Ak
GEORIEAR —B, TEMRERBE (23 ~26) 5500 T, 200
ZHFER S THR S, AL &R E (35 ~38) %14
T HE AR 55 R 25 T 20 2, R X R
JE R RE I AETE— & 22 5% o
3.3 AAXBTLARNSHERNSHEEZRESR
R R

WL SYEN RAOCER O RME
B AR AR R X S HOT R (0 3Rl O
JEAZ f DG LR o TEAN RGN R sh ik & 6
RO RAIT R, Bl H XS A [\ 6 6 ) U 77 7
25 ARHESE R B, W B A Akt A
G AT LD 2 AT W S A E R A A R A
I S AR e RS Y =PI N
PR, MLL R Z A R R IEm O T iem . X R
W7 30 2 1T RE X Ol6 €8 5 Sy SRR, X O3 A 3 BT
FEAS LI 20, Kanno % BF98 R B L1 16
R 53 A A 3R 2H R b 3R B O O % S TR
SN ESAE; a2 B4 8RS R A # 2L
R, ZEEREOKAMMAZE TR FEENIN
AN IR 8, B A AN [R] 8 B

b 8 5 B [ 2 5 G 0 O 3K T
4 T 85 X8 Ol R S5 ) J DR R 2 AR K o AN R I 1Y
JGHE R IR IK B 20 REOR ], o 2006 Y i
SPEEES , WEOG A IS SRR . I R KR ECE B UKL
A WU 5 AT HL B v 7K (N % B 3 3% K ) T 5
FU W AT B8 A S D K T T DY T 5 | S I8 A R 1) K IR
B A% (o 45 A AR 0 ' e e {1 — e AE 480 ~
590 nm [A] 9% 5l , I 2l ) A B 5 K 0 ) % 5 A il

WYL ARSI, 20 RS RN R S
RINFELE T B, Pl AR S il S % 4o 45 sk
FESEBR IR B, AT AT LA 2o 8 T it I I RN K
AR 375 B B 2 ) 7K ol i 1 A Ak B2 HE T D
P ) 2 i PR A K
3.4 FEARBEEFTLRSMERNSHEFH
O: N LU AE w] Ak ¥ ¥ T 5 #E 3l 9 1Y BE it i
SR E SR Y R R . O N HLEARES (/)
F10) , sh# L A AR 3500 N HGAE & i
(KT 10) B 00 ARE Wi F0Rk K Ak & 9 AR 8k 3.
N2 il LUE H, 7E AR B AR FOE AT
RIS FH RS O: N A H 2 BI7E 1.63 ~15.91
ALT1 ~12.29 [8] 3 5y, & W — 38 /8 AR S5 5 55 1F
LT e A B A AR At v AR D A sk K
EEWIRZ o EARH (7 C) &0 T 200 250 H
Z: EZELUR 7 At K A6 & AR 3, T Bl % R
BERIRE e AR 0 B B B AE B . HR L 7R
AR (27 C) N U H M RE R A B
S LU 2 FEUUE T E B R R R 1
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Comparison of oxygen consumption rate and ammonia-N excretion rate

between green type and red type Apostichopus japonicus

BAO Jie'?, JIANG Hongbo’, DONG Shuanglin'* , TIAN Xiangli'
(1. Key Laboratory of Mariculture ,Ministry of Education,College of Fisheries,Ocean University of China,Qingdao 266003 ,China;
2. College of Animal Science and Veterinary Medicine ,Shenyang Agricultural University ,Shenyang 110866, China)

Abstract; Experimental ecological method was used to compare the oxygen consumption rate and ammonia-
N excretion rate between red type and green type Apostichopus japonicus,aiming at the investigation on the
optimum environmental range for reproduction and culture conditioning of this species. Sea cucumbers were
taken to the laboratory,acclimated for 10 d at five temperatures(7,12,17,22 and 27 C) ,six salinities (23,
26,29,32,35 and 38 ) and five light colors( white,red, yellow, green and blue ). The uniform size individuals
were separately sampled from the red and green A. Japonicus. The results showed that: 1) Oxygen
consumption rate( OCR ) and ammonia-N excretion rate ( AER) were positively correlative to the temperature
for both types A. japonicus. Under the test temperatures (7 —27 C) , the increasing OCR values of the red
and green types sea cucumbers covered the range of 7. 58 - 25. 94 and 13. 12 - 25. 61 pg/(g - h)
respectively. OCR for the red type was significantly higher than the green one at 7 C and 27 C ,however, it
significantly lower than the green one at 22 C (P < 0.05).2) The AER for red type was positively
correlative to the temperature, while for the green one AER reached the maximum at 17 C and then it
declined with the increasing of temperature. The AER for the red and green types were 0. 62 —2.57 and 0. 90
-2.22 ug/(g - h) ,respectively. AER for the red type was significantly higher than that of the green one at
7 C,and it significantly lower than the green one at 27 C.3) At test salinities of 26 to 38 ,both of the OCR
and AER showed a shape of ‘M’ with the increasing of salinity. OCR for the red and green ones were in
range of 15.72 to 21.32 pg/(g - h),14.83 to 21.80 png/(g - h),and AER was 1.47 t0 2.83 pg/(g -
h),1.40 to 2.00 png/(g - h) ,respectively. OCR of red type was significantly lower than that of the green
one in range of salinity 23 to 32 (P <0.05),whereas AER only was significantly higher at salinity of 29
between the two types A. japonicus( P <0.05).4) Under different light color treatments OCR values for the
red type and the green type covered range of 14.33 - 21.37 and 15.73 -21.59 ug/(g - h),and AER
covered 4.00 — 8.86 and 6. 38 - 8.22 pg/(g - h),respectively. The OCR and AER were significantly
different under white light treatment between the two types A. japonicus( P <0.05). This study demonstrated
that the red type A. japonicus could tolerate higher temperature and was sensitive to lower temperature , while
the green type showed an opposite tendency ; The optimum salinity range for two types A. japonicus was 29 —
32 ;The green type may have broader light spectrum compared with the red type A. japonicus. Above all,the
adaptability of the red and the green type A. japonicus to experimental conditions were well consistent with
their natural habitats.

Key words: green type Apostichopus japonicus; red type Apostichopus japonicus; oxygen consumption
rate ;ammonia-N excretion rate ; temperature ; salinity ; light color
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