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ABSTRACT The effects of starvation and re-feeding on the growth, oxygen consumption
rate and ammonia excretion rate of A postichopus japonicus were studied at (1641)°C, salinity
27.6+0.5 and pH 7. 5-8. 3. Sea cucumbers at body weight of (28.47+2.02)g were starved for
5 d(T5), 10 d(T10), 15 d(T15), and 20 d(T20), and then were re-fed until the 40th day. Re-
sults showed that with the extension of the starvation period, the oxygen consumption of A.
japonicus displayed three stages of variation “sharp decrease, increase and decrease”. Ammonia

excretion rate increased at first and then decreased. The ratio of the animals of oxygen to nitro-
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gen showed a decreasing-increasing trend. The weight of the animals of each starving treatment
(except T5) was significantly lower than the control (P<C0.05) and decreased at the end of
starvation. The oxygen consumption rate and ammonia excretion rate of the animals of starving
treatments (except T5) were significantly different from the control (P<C0.05) . Starvation
had a significant impact on the ratio of O/N (P<C0.05). The O/N ratio of of the animals star-
ving treatments was about 10 at the beginning of the starvation period. As the starvation time
prolonged, the O/N ratio of the animals became less than 7. At the end of the experiment, the
weight and specific growth rate of each treatment were significantly lower than the control( P<C
0. 05) ,while their oxygen consumption rate and ammonia excretion rate (except T5) were also
lower than the control (P<C0.05). This indicated that A. japonicus had no compensatory
growth with re-feeding after starvation.
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Table 1 The effect of starvation and re-feeding on body weight of A. japonicus (Mean =+ SE)

YUK &5 S S5 438 oA
End of starvation End of experiment
S s ]
A Wiiﬁljlﬁ:f%re £ /) y
Treatment g . N AE S A 5 45 2k R R SGR
starvation(g) Wei hlA( ) Rate of Wei h‘( , Specific growth
i igh
clehtie weight loss( %) clghtie rate( %)
T0(Control) 28.39+1.97 28.39+1.97¢ - 36.5742.40¢ 0.63
T5 29.11£2.15 27.7842.02¢ 4,57 31. 8142, 334 0. 39
T10 27.9742.52 25.70+2.01" 8.12 28.1442.13¢ 0. 30
T15 28.15£2. 41 24,8441, 84" 11.76 24,0041, 93> —0.14
T20 28.70£2. 24 22.9842.01° 19.93 19.81+2.00° —0.74

T« R —FVRUE AT L A AR AT AN R 58 7R 2 ) A7 7 3 22 5% (P<0. 05)

Note: Data within the same column with different letters are significantly different (P<Z0. 05)

YU ALR S ARV SE R (9 D, 55280 Tt 4 R R 2) . T5.T10.T15.T20 HRZIUEG D, &
FH AR TR B2 K P (P<<0. 05) i) T10 ZH A1 T15 2HZ [ i 2 D, 22 5 A 8. 3% (P>>0. 05) 8b, H 4 25 4 A] 0] 2
D, 25 3 (P<<0. 05),

0.035 p —=—*%F BB 4] Control 0.035 «T5 =T10 #T15 “T20 %%} 84 Control
-
8§ 0.030} s £ 0.030f I %
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=~ 5 o, O R 3 N
22 0.020 Bz 00200 7 %i% 2 é
ES €5 0015 = 7 =17 =7
g 0015 heel - = =T
£ 0.010 2 % 0.010 gg § 1? gé
: = i
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0 . . ) . 0 =2 E= =7
0 5 10 15 20 PUBIT et ey e e i)
BT IE] Time of starvation(d) Beginning of experiment End of starvation End of experiment
BT SR LR FIE O B A FF T RIS D, 9 1B B2 GURA BRI S D, HA 1L
Fig.1 Comparison of oxygen consumption of Fig. 2 Effects of starvation and refeeding on oxygen
A. japonicus during starvation and feeding periods consumption of A. japonicus
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Fig. 3 Comparison of ammonia excretion rate of

B4 PURAIIR Z R EH 2 N 7224k
Fig. 4 Effects of starvation and refeeding on

A. japonicus during starvation and feeding periods ammonia excretion rate of A, japonicus

*2 %S T20 A% T0 A O/NEEK
Table 2 Change of O/N ratio of A. japonicus in T20 and TO

fif ] Time(d) T20 To
0 11.9920.99¢ 11.214£0. 84
5 9.2440.62" 10.4941. 67
10 6.8840. 84* 10.70£2. 35
15 6.7941.15¢ 10.57£1.49
20 6.9340. 83% 11.4840. 98

T« A — FUEUE AT b A AR A AN [R) 5 B 2 7R 2 ) 47 76 K 35 22 5% (P<C0. 05)

Note: Data within the same column with different letters are significantly different (P<Z0. 05)

USSR, B UURAC BRI 210 O/N HE R SLI TR BT A AR E R R M. SEBe g5 SRt , T5 40 & T15
M2 O/NE SYLERATK T 22 %A 83 (P>>0.05);T10 4. T20 H RIS 1645 ], O/N (E 34 B Z T
S FF UG I B9 /K T (P<<0. 05) (38 3) .
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Table 3 Oxygen consumption rate, ammonia excretion rate and O/N ratio of A. japonicus in different treatments
D, N
4131 4 , A , O/N
Oxygen consumption Ammonia excretion
Treatment Period O/N ratio
rate(mg/g * h) rate(pg/g * h)

S T4 BF Beginning of experiment 0.026 83£0.003 207 2.38840.1312 11.24

TO0(Control) YLk 45 R F End of starvation 0.025 05+0. 003 2292 2.31540.0 6547 10. 82
S E it End of experiment 0.024 61+0.001 9022 2.150£0.0 4717 11. 45

S35 FF 4 B Beginning of experiment 0.027 97-+0.001 899> 2.201+0.0 7774 12.70

T5 YLHk 45 BB End of starvation 0.022 36£0.001 7492 2.438+0.0 6178 9.17
LI AE I End of experiment 0.027 9740.001 900° 2.22240.0 6177 12.59




#R3
D, N
21 5 At 3 O/N &
Oxygen consumption Ammonia excretion
Treatment Period O/N ratio
rate(mg/g * h) rate(pg/g * h)
S 4R i Beginning of experiment 0.029 1040. 002 144" 2.21240.0 642 13.16
T10 YLk 45 ) End of starvation 0.017 89+0.001 806 2.65440.0 309¢ 6.74
S 25 it End of experiment 0.020 12+0.003 2472 2.01640.0 4717 9.98
S35 FF 4 i) Beginning of experiment 0.025 7340.003 829> 2.27340.0 4718 11. 32
T15 YLk 25 A} End of starvation 0.019 0140.001 778* 2.963+0.0 617¢ 6.42
S ZE BT End of experiment 0.017 90£0. 001 908# 1.58440.0 9434 11. 30
SIS IF 4R I Beginning of experiment 0.026 8440.001 912° 2.23340.0 895¢ 12.02
T20 YLk 45 ) End of starvation 0.014 5340.001 829* 1.996+0.0 7778 7.28
S 25 it End of experiment 0.012 3140.001 963 1.677+£0.0 4717 7.34

i) — S BB AT b AR A AN R 5 B 3R 2R A7 A W 25 2 5 (P<<0. 05) . TO B i Sy 1] e ) &

Note: Data within the same column with different superscripts are significantly different (P<Z0. 05). The data of TO were measured at intervals

3 g

3.1 ERHRERRI RS ERKFIE

— MR U £ 2 SE S Y AE M A2 VLB ECE IR N A S L WA IE R BRSO A AR A A KRB
(R H A 2000), U0 AT 88 Oncorhynchus mykiss (Dobson et al. 1984) #1 v [ %} #F Penaeus chinensis
(RALHEE 2001), (HABFFERY, &l YURAL B /Y 0] 2K 5 & SGR ¥/ T 1E & $ M i X B2 K7 H B
A OUAR I T B SE L 1 2 A T RE R BT T B . AT UL I 2R B kM AR IR BE T DL 2 R TR 2 0 A K
DU ] B S AR R R BE R . XS Hi4E (2009) 8 M3 24 (IR 2. 5g 2247 WU S R
BAME ARG —2 . RIS A BAFMEERRE ) 1Y K TR S AR & > A OC . il Z5d 2o fi 3R T AR
TR A LY L3 B W) S SR AT DL T B B B S S R AR AR, RO RN B s R R
(W% 200458 H4E 2009, A LB, T15 4 M T20 41 2 78 5 A 5006 45 sk (40 &) L 3 i
BT RS A K A IR 42 3K AT RE LR S DR AT 10 dL 88 T S X LR % R A2 9 L R R FE A BR
R[] P HC T Ak # B AR BB A2 22 1E 9 T L X 5 v () skt IE LA 50 MR O A R AR (RS 201D, Bl
TERN 2 N T35 B R v s A (H B2 PR PEORL BT 6, 38 24 13t 58 1 (0 TR 5 U 2 38 JRUAS AT D22 1 2R A5

3.2 ERHRERRIRES D, %

ABEGE I L B A LIRS [R] 1 ZE G il 2 D, 19728 A6 B AR 2 3 AP RS 5 B W AR DL 10 d J5 LB b
T WS 15 d )5 XEE R T, X5 FIEE1999) X e 5 i 4 B[R] L 4% 10 BF 5% 45 SR AR AL . = O s 6 A it
HAAY BN RUE EE N B CRRRSE MR A X R R S B E B B 2 PR R A — A aE i 2 . Mehner 4§
(99D B 5E 4 Perca fluviarilis TERINPUECRE T 68 5 A8 09 48 £k, f00 0 T 58 12t (9 R FH A2 76 P A A8 52 1
T N PSR — 2 3 Ao B I AT sl D i i R s R R AT R A A R AR — 2 AKCF L DAOR IR AR H BT R A
B YA B2 B At PR BE A I AR A — i B RN o AS WS AR S I AR K O FE DL R e s B R B
Ak, AT 8 TE 2 BT 3K G FORE B 0 0 35 1 O K A R R B AR . SRR B L (AR e ) VAR
L, WA BT P ) BRI Strong ylocentrotus intermedius (Z8  FE4  2004; BHI/ARZE 20110 Fj =1
FECE HS% 2009,

BEF D, 12T 3h 5t & W 0y 36 4 i B By G S s DL s BRI A A A
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FEHY AE B 7oK (Jobling  1993) . W 7 YR 2 2 )5 . D, sl THi AR BE (16~36) h 5 D, 2218 T [ 2 b5 v K
F(F IR 2005), AR RIS E NS, TS 408 T10 4§12 D, A Bt b F+, ol 68 i T 0K o9 48385 32 i in
PR35 BRI S AL R BT, T15 200 T20 ZHRIZ 8 D, 165250 45 A 4k 5 T [ . 0] G 55 00 S YLK i ] 5
K TR A TE H A B S AR A G

3.3 EEHRERRIFS N K0T

WFIE R 02 N FEYLE A (0~5) d PR EFFE W) bR 7K1 o 156 B R 2 78 33X — % i ) 1 Lk B B B A FR 47 1E
B BRSO ACKCE GG BEZE 20000 s EYLE 15 d 8N B3 ETFH(P<<0. 05) , BB % [y B 2 3 5 A Y
FEEATHERE s ULER 15d J5 N B3 TR (P<<0. 05)  BEBH LR 2 15 d B0 =0 & (st ag b il B A28k . A
[ SV 1) N A2 4k 25 5, 7T B el A R 2 30 W b YLk it 32 05 K AR 7K 1 A AL 4 B & ok U5 A [ T 25
(BRINEE 2007),

Bt o LR R[] 79 SEE 4, K 7 Bl W 9 A 2 2 52 B AN () 52 32 ) 2 i) G R L il O A WA L TR A
PRI - TH AL T R EE L5 MG Tk A AR LR IsF 0] 2 X6 MILAAR 314 Ak 28 1 i v DA &2 1) 400 5 (25 i 7 5%
2010) . AWFFRAESCI A5 AT WA T5 A MRIZm N PRE 2] 7% A K, KRR IURA R = N 08T X
AR R A 2 2 D R i RV IUR S T A B B B DI RE T R K R H S . A R S E A
YURR B 18] T 3 Ak 25 B A 5 AR B RN 2 R A 1 Tl — 2B R SR R

3.4 MEBENEEMRBHT A

O/ N 7R 4= Yy i N 8 1 BT 55 08 105 Ak K A6 & 9 23 g A A0 e 38, O/ N [l K, 3R W 3l 0 T AR /Y BE B b
w4 i A R A 2 8o iR I Aok AL & PR . Mayzaud (1976) BF 5 3R B, 2R 58 42 iy 4 1 B R ik g &
O/N 2520 75 G0 I8 A R MG I A AL BERE . O/N 2k 24 (Tkeda  1974) ; 4128 32 B i iig iy sl ik /K 1k & W (L BE
O/N #4745 I 95 K (Conover et al.  1968),

K= S IR R A AL BE U5 P BT Y U AN 8], 28 [ 2T e 4R S AT IR D5 R0 Bk oK Ak G P (22 3K 0 A
2002) ; B Pagrosomus major FEYUVRIS B Hp EZ IR AR N AEIE (Prim ez al.  1976) ; Hp[a] BRI AEYL K IS A8
PR T A IO - 25 BT WSS VR BT R H B AR (RN 201D, 5 HAWE S 4 I SR H 2
WK AL & & AR D FE R I IUIHCIRZS TS 322858 3 18 B s 5 A A BT 4 (i R B (Prim ez al. 19763 Jayas-
ree ez al.  1994) . RIZBTEYVRIT LS O/N HAE T FE, DL 5 d v, HARSS BT o 68 & 3222 th iR 105 Aok 1 & 9
PEAL S AE OR AR RN AR PR AR P 455 300 1) A (S0 AR 35 58 3 R 31 B8 L (A 26 2 P4 1) g s R 2 11 Bt 2 O o T
(L 7R 2008) . Bl YURI ) p SE 4, FE 4205 T e HEZ0R I 8ol O/N BRRE) 7 DUR X2 il T 21k
B 7K A G ) R 7 AR RS 5 0 i 2 LT A 3 0 01 e ) ol 2 AR BT T Y B i T 2 AR 1 B At .

Z % X M

XAk P GEENAE. 1999, RE T EEARYLRR MR R A . KRR, 23(2) 167173

£ 8. 2008, FREE X5 B S ML S (Apostichopus japonicus) fRHHT A& R ILHLH B2 ma . DL oy B P R4 W 090 A 2 038 30, 81-83
dk LN, 20000 BT ESRDLERAR IR, WA S IR, 31(5) . 480-483

B HBUMR. 2000, K= S AR YU ECE 7= AN R R R AME A K OF SR e AR S SA AR, 11(6) 2 943-946

B OB, AR AL 2001, v E X ER AR LIRS RO AME A KB SY. ARSI, 21(3) : 452-457

LR PR, 2004, PR BRI IRYURA AT ST. thEK =R, 11(4) : 302-306

AL W/NEE L HIRZR. 2005, 4% B X R U7 il R SR A UHEE A S L K AR AR 2. 29.(3) £ 247-252

R SR BRFR L 1= 5 2L 5k Y. 2008, YUEK A T4 T 75 0 (Cyclina sinensis) & BUE K 738 RAEA 540 . A& 2% 4, 28(5): 2052-2059
BURN L E s R Ut BRSO IR IR, 2007, LR KPR A 15 M e 400 KRR SRR HE R R IR . K PR AR, 31(SD) - 45-51

JA B R A O AE B AT AR . 2009, DU 05 50 2 8 Fh A K B R WA I B . R UK R A B sE i, 24(S1) : 77-80
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