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(Paragon263/740F, USA) , CO, (mg/L) NH;-N (ng/L).
( 0 4 Ci
8§ 12 16 20) 550 mL CO, (mg/L) NH;-N (pg/L).
, V (L).
0.3 cm , W (g).
, 5 mL t (h).
4d 14 BEEYRITE
12 SKWHE
111 NH;-N
, (@=1 m, H=75 cm) 3 [13]
( 0 4 8 12 16 20), 200 CO, NH;-N
24 h [DO=(8.12+0.23) (RQ), :
g/mL] (6 , RQ=(Rco,/44)/(Ro,/32)
1 ), (24+0.5) RE=11.8xRo +2.16xRc0,~9.55%Ryy, n/1000
C : 12D 12L » Ro, , mg/(g-h); Reo,  CO,
10 , 1 , mg/(g-h); Rup,n NH3-N , ug/(g-h);
, 6 RE , J/(g'h)
(DO) (NH;-N) CO, 15 HiELiE
05h 1 Winkler ) MS Excel 2013 SPSS
: NaOH Co, : 18.0 (one-way ANOVA)
(NH;-N) [ CO, NH;-N
’ (P<0.05), Ducan’s
; 2 HEREHW
_ 21 AEAHRETHEGEEZEFENZEARE
3 :0~1.5h
’ ,1.5<3 h 3h
0.2 mg/L, 1 1
13 FEEE, COHHER NHoN HEtZRHE 20 0 (
(OR) CO, , 2.5 h ),
NH;-N (12, 0.524 mg/L, 16 4 h
OR=(Cy—C1)xV/(Wxt) , 0.295 mg/L,
., OR [mg/(g-h)] CO, 3h : DO

[mg/(g-h)]
Co

[neg/(g-h)]

0.439 mg/L
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1 , 16 [Ro,=0.378 mg/(g-h)],
, (t>3 h), [Ro,=0.016 mg/(g-h)~
0 , 20 1 0.024 mg/(g-h)],
02 h , 22 AERGMERPEFEEFEREE. CO,
0 : 16 ; HEH ZRF0 NH3-N HEjtt 2R
CO,
NH;-N 2 ,
, 3 ,
(1) (P<0.05) CO,
, 1 3 :0~1.5 h, 16
(o<t , CO, ; 1.5~3 h,
1.5 h, 1.5<t<<3 h) ; 0 , CO, ;3h
, , CO, ,
(P>0.05) 0~1.5 h,
0 [Ro,=0.896 mg/(g-h)], (P<0.05), 16
9
sk
o 4l —o— SAL=0 —— SAL~12
2 —4— SAL=20 —— SAL=4
= or —%— SAL~16 —@— SAL-8
£
=3t
=
£2r
1k
0 o.lo 0.5 1.0 15 2.0 2.5 30 35 40 45 5.0
A [l /h time
1
Fig. 1 Change of dissolved oxygen (DO) concentration in water with metabolisim under differrent salinity
F 1 AEEERGIEABESSHE(YEIEAE
Tab. 1 Regression equations between dissolved oxygen and time (t) in metabolism bottles under different salinity
time
salinity 0<t<15h 1.5<t<3h t3h
0 y=—4.018t + 7.923 (R*=0.9931) y=—1.1948t + 3.7903(R=0.9677) y=1.4555t"%7(Re=0.9465)
4 y=-2.760t + 8.131(R=0.9997) y=-2.3440t + 3.8990(R*=0.9967) y=10.289t >*3(R2=0.9301)
8 y=-2.743t + 8.122(R?=0.9958) y=—1.6856t + 4.3092(R=0.9567) y=14.979t ***(R2=0.8810)
12 y=-3.129t + 8.320(R?=0.9875) y=—1.6624t + 5.8134(R:=0.9729) y=21.661t"?(R2=0.8068)
16 y=—1.701t + 8.123(R*=0.9984) y=—2.0438t + 5.3746(R*=0.9820) y=84.4881°(R=0.9508)
20 =-3.163t + 8.166(R:=0.9857) y=—-2.0774t + 6.4759(R:=0.9677) y=11.969t %(R2=0.9313)
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[Rui,n=(4.810£0.166) pg/(g-h)], 4 3 , ,
[Rui, v=(2.5520.112)pg/(g-h)]; (P<0.05), 12 ,
1.5~3 h, 4 :
(P<0.05), 0 [Rut,n=(3.109+ (P>0.05) ,
0.090) ng/(g-h)], 16 [Run, n=(1.804= (P>0.05);
0.108) pg/(gh)] ;3 h , (P<0.05), 12
(P>0.05) 16 , 20
23 HEHERFENGERREREEREYREEL , 0 4 8 :
(P>0.05)
3 B 1)

T2 PEGESBTFEMNEEE. CO, HIHEM NH,-N HiEtt =R

Tab. 2 Oxygen consumption, CO; production, NH3-N excertion of juvenile Eriocheir sinensis

n=18; X+SD
salinity
time 0 4 8 12 16 20
(mg'g'h™) 0<t<1.5h  0.896+0.168" 0.681+0.173° 0.664+0.239° 0.607+0.007° 0.378+0.042° 0.591+0.108"
oxygen consumption 1.5<t<3h 0.252+0.099"  0.356£0.119°  0.455+0.153"  0.519£0.057° 0.455+0.114°  0.358+0.154¢
t>3 h 0.016+0.001°  0.018+0.002°  0.043£0.003*  0.023£0.004"  0.083£0.017°  0.024:0.004"
CO, (mg-gh™)  0<t<1.5h  0.931+0.066° 0.888+0.297°  0.640+0.078"°  0.561+0.037° 0.410+0.057% 0.672+0.082¢
CO, production 1.5<t<3h 0.321£0.125"  0.440£0.132" 0.531+0.118"™ 0.39420.126*° 0.376+0.110™ 0.449+0.182"
3 h 0.019+0.006"  0.022+0.002°  0.050£0.017*  0.020£0.003"  0.088+0.025"  0.021+0.005"
(ng'g"h™)  0<t<1.5h  3.238+0.174° 2.552+0.112° 3.270+£0.161° 3.393+0.076" 4.833+0.037° 4.810+0.166°
NH;-N excretion 1.5<t<3h 3.109+0.090°  2.185+0.025° 2.772+0.042" 1.804+0.108"  2.64+0.061°° 2.918+0.116
>3 h 0.513+0.035"  2.068+0.104*  1.965+0.117*  1.725£0.207° 1.200£0.108"  0.630+0.050"

Note: values in the same row with different lowercase

(P<0.05).

F3 PEGEBTEMNERRRERYMRMEEL

Tab.3 Theenergy consumption ratio and proportions of ener gy substance in metabolic substrate of juvenile Eriocheir sinensis

s are significantly different among different salinity groups (P<0.05).

n=18; X+SD
salinity
time 0 4 8 12 16 20
0<t<1.5h 0.783£0.108" 0.924+0.088" 0.747+0.226" 0.672+0.045° 0.789+0.093"  0.845+0.179"
respiratory quotient 1.5<t<<3h  0.931+0.028" 0.914+£0.058"°  0.865+0.061"°  0.744+0.128"  0.790+0.054"  0.930+0.050®
t>3h 0.829+0.093*  0.798+0.029* 0.804+0.095 0.742+0.145° 0.753£0.073°  0.608+0.012"
0<t<1.5h 88.51+8.11° 104.45+5.43" 109.33+6.89° 89.76+7.45 98.59+8.11°  96.21+9.23°
oXygen nitrogen 1.5<t<3h  89.33+4.82°  88.75+8.43" 87.19+6.19° 100.81+5.78° 102.28+8.88"  90.74+6.27°
ratio t>3 h 34.29+1.24*  32.98+2.41° 36.04+2.98° 33.65+2.77° 37.89+1.84°  38.99+2.65"
0<t<1.5h 7.43£1.46° 8.54+1.38° 8.65+2.10% 9.23+1.62% 8.98+1.68% 8.55+1.59%
energy consumption 1.5<t<X3 h 6.55+£1.09* 6.09+1.16* 7.03£1.17% 6.78+1.54" 6.63+£1.06> 6.34+1.04%
ratio t>3 h 1.65+0.14° 3.21+0.17% 2.75+0.08* 1.87+0.05° 2.45+0.03% 1.39£0.02¢
0<t<1.5h 7.3:38.8:53.9 6.8:40.2:54.0 6.7:41.6:51.7  7.0:40.7:52.3 6.9:41.4:51.7  6.4:42.6:51.0
PPMS:PCMS:PLMS 1.5<t<3h  8.0:55.8:36.2  7.8:30.9:61.3 7.8:32.6:59.6  7.7:33.1:59.1 7.8:34.8:57.4  7.6:36.2:56.2
t>3 h 13.4:22.7:63.9 16.3:31.6:52.1  18.4:30.8:50.8  19.3:29.6:51.1  18.1:28.8:53.1 15.6:25.9:58.6
(P<0.05). PPMS ; PCMS ; PLMS

Note: Values in the same row with different lowercases are significantly different among different salinity groups (P<0.05). PPMS represents
proportion of protein in metabolics substrate; PCMS represents proportion of carbohydrate in metabolic substrate; PLMS represents propor-

tion of lipid in metabolic substrate.
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(1 2)
32 il»}*‘ﬂﬂ%‘%ﬂ’]%%ﬁﬁ&ﬁﬁﬁ%}ﬁﬁﬁﬁtl:EI’J )

(5] 0~24

CO, NH;-N
[18]

(20+0.5)°C (0.277+0.059) mg/(g-h),
74
4121 51.4; o] 201
(Penaeus chinensis)
26
, [(0.378+0.042)~

(0.896+0.168) mg/(g-h)] >

, (Palaemonetes

antenarius)*’! (Fenneropenaeus in-

dicus)i*¥ (Penaeus japonicas)®’!
(
) :
O'N
. O:N ;
, O'N 24;
O:N 71261
O'N 24,
; O:'N
24, ,
[16]
4 #ig
: (0.12+0.01) g
3
[DO>(2.33+0.42) mg/L]- [(0.33+
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Effect of salinity on standard metabolism of juvenile Chinese mitten
crab, Eriocheir sinensis

HUANG Xiaofeng' 2, ZHAO Feng', WANG Yu', SONG Chao', ZHANG Tao', ZHUANG Ping'

1. Key Laboratory of Fishery Ecology of Yangtze Estuary, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Fisheries, Nanjing Agricultural University, Wuxi 214081, China

Abstract: Salinity is an important ecological factor in the environment. The geographical distribution of Chinese
mitten crab, Eriocheir sinensis, is affected by the levels of salinity and dissolved oxygen (DO). These factors also
affect the hatching, development, and larval growth of E. sinensis. Salinity may also affect standard metabolism in
E. sinensis. To study the effects of salinity on the standard metabolism of E. sinensis, juveniles were added to bot-
tles with different salinity levels (0, 4, 8, 12, 16, and 20) and kept under the following conditions: average water
temperature, (24+0.5)°C; average DO is (8.12+0.23) mg/L; pH, 7.5+0.18. The oxygen consumption, CO, discharge,
and NH;-N excreted into the water in each bottle were measured every 0.5 h during the experiment. Then,
regression analyses were conducted for the oxygen consumption rate, CO, removal rate, and NH;-N excretion rate.
The response of the juveniles was divided into three stages: the free movement stage (DO>2.33 mg/L), the
survival stage (0.33 mg/L<D0<2.33 mg/L), and the asphyxia stage (DO<0.33 mg/L). Salinity significantly af-
fected the oxygen consumption rate, CO, discharge rate, and NH;3-N excretion rate of juvenile E. sinensis in the
free movement and survival stages (P<0.05). However, salinity did not significantly affect the oxygen
consumption rate, CO, discharge rate, or NH;3-N excretion rate (P>0.05) of juvenile E. sinensis at the asphyxia
stage. The results also showed that the fat was the main energy source under high-DO conditions. Under low-DO
conditions, fat and carbohydrates provided energy, and the proportion of protein decreased as energy-providing
substances were consumed. Together, these results showed that salinity affects the behavior and metabolism of
juvenile E. sinensis. The overall aim of this study was to obtain baseline information on the standard metabolism
of juvenile E. sinensis.

Key words: Eriocheir sinensis; standard metabolism; oxygen consumption; CO, production; ammonia-N excretion;
juvenile
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