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, : 215123)

HWE: EFEBELANT, AR T RANNH;-N)XF I (Meretrix meretrix) 9 2P FHEAE B VA BT AL Bk
F R, Fh s R A EKIR(24.5%0.5)°C, #}E 21.5, pHS.00 #9 &M T, L (%K 3.85~4.35cm)
ST RMEERRF T IRE . WA A 4938 A # 38 Au (P<0.05). 96 h X £ 5 Fmw &R (NH;-N) R
FIR BT AE = )2 F A2 A Y=2.3787x+0.3246 (R?=0.978 9), L st ¥ R A (NH;-N) 5 F A (NH;-N,,) 49
G4 IR (SCogh) 4 9.237 mg/L K 0.418 mg/L; KA IR F #hm R ANNH;-N) R Z IR E 49 R W L H(0, 0.5,
1,2,4,9, 18, 36 mg/L), X BRI E T, P RAEAHEREN ZIE LA ZH BRI, HER
F(NH;3-N)E 0~ 2 mg/L (3 NH3-N,, < 0.090 mg/L)B, L eg4 KA H XA R F TP > 0.05); HEA
A(NH;-Ny) > 4 mg/L(3 NH3-N,, > 0.181mg/L)Af, X9 4 KA ) B F HEAK(P<0.05). B 3, S FRIAR
¥4 69 NH;-N, 3 NH;3-N,, B 42 4] £ 2mg/L 3 0.090 mg/L vA FK-F.

KHEIR: IS (Meretrix meretrix); RAME; AR ERE;, TR EL, £KkEH

PESES: Q493 XHkFRIRAS: A X EHE: 1000-3096(2010)03-0040-07
(Meretrix meretrix) , A N
1 MBEFE®
, 1.1 EEA#
> 2009 4 2009 7

[1.2]

(3]

(Meretrix meretrix)

B >

bl ) 2 b
, 21.5, pH 8.00+0.05,
(24.5+0.5)C , 2
(9: 00, 21: 00); ,
) , 4x10°  /mL
’ 1.2 ¥F&
1.2.1
15L
, 0, 63, 112, 200, 355, 631
5 :2008-05-24; :2008-08-17
5 : (JS908)
(1984-),

, E-mail: ¢jf-03-2@163.com; s N
1 0512-62276802. E-mail: suda-shui@163.com
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Tab.1 The water quality of the different concentration group in 12 h
NH;-N, NH;-N(mg/L) NH;-N, NH;-N(mg/L)
(mg/L) NH;-N, NH;-N,, (mg/L) NH;-N, NH;-N,,
0 0.214+0.09 0.01+0.004 0.5 0.58+0.06 0.026+0.003
63 64.14+3.68 2.90+0.166 1.0 1.11£0.11 0.050+0.005
112 118.29+5.58 5.35+0.252 2.0 2.42+0.12 0.109+0.006
200 209.88+9.53 9.49+0.430 4.0 4.97+0.11 0.225+0.005
355 366.68+16.42 16.57+0.742 9.0 9.88+0.61 0.446+0.027
631 639.28+14.06 28.90+0.634 18.0 17.3+1.17 0.785+0.053
36.0 36.7+2.43 1.660+0.110
: GB7479-87 (NH;-N,,) (NH;-Ny) i) ;
GB7489-87 (Winkler ) ; 4 + D0=5.0 mg/L pH7.90+0.15
(24.5£0.5)C
mg/L,  NH,CI( ) 20 (); t (h; Co G
3 ( POM ,
4 h mg/L); C; G,
pH , ( POM , mg/L)
pH 7.95 8.05 (D 12h (4ys)  Conover(1966)
, 96 h 4h 1
R , Aps(%0)=(F" E"/((1 E"xF") x100%
4 , F ; B
(LCso)
(SC=0.1x96 h LCs) 1.2.3
1.2.2 7]
(96h LCsy  92.37 mg/L; 585 6.05L ,
SC  9.237 mg/L), 2 0,
0.5, 1.0, 2.0, 4.0, 9.0, 18.0, 36.0 mg/L 50 L, pH
1 , 7.95 8.05
5 5
5d s s 20 min,
16l 25L , ,
, 20 L , , 300 400 mL
, 4x10°  /mL, , ,
, pH 7.95 8.05 , 6
3 s 5 h( =5.0 mg/L)
8 , , n=24 3 s s
6h, 500 mL , n=18
, (POM) (Roc) (RN)
(R) ,
, : Roc[mg/(h.g)]=(0y  ON)XVI(txW);
R=(Cy CoxS CoxVI(txW) Ry [(mg/(h.g)]=(No  N)*VI(txW)
S=(C, )/ C , Oy O
.V L)y w (mg/L); Ny N
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(mg/L); V (L); ¢ ,
(h); W (&)
1.2.4 2 ,
Bayne Carfoot®” (NH3-N) ,
: C=F+U+R+P ; C-F=A %Ay, , 96 h ,
, C ; F Y=2.378 7x+0.324 6(R*=0.978 9),
( (NH;-N)) 96 h
), U ;R ; P (LCs) (SC) 92.37( NH;-N,,
) (SFG); 4 418 mg/L)  9.237 mg/L( NH;-N,, 0.418 mg/L)
3 Aps > s - 5 = VI
b . oM 2.2 REMOTSBERE. FIKE.
A= 2=
3 2 44 B4 ot
Img POM=20.78 J1°; R 0, RAFAHAF YA
, Tumol 0,=0.45 JU!1%; U 3 ) (NH;-N)
NH;-N : 1umol NH;-N=0.34 0 (3.85 4.35cm)
3 4.0 mg/L
13 #ipsm 60 mel |
; * (P <0.05); 9.0 mg/L
,  SPSSI3.0 36.0 mg/L , ,
s P<0.05 , P<0.01 (P<0.05)
2 %%5 é};}:ﬁ— 0 9.0 mg/L s
o , (P<0.05),
(514
21 EHMFHIRBHER , (P<0.05):
2 , 0 4.5 mg/L,
, 24 h (P<0.05), ;
48h 72h 96h NH;-N (0, 63, 112, (P<0.05),
200, 355, 631 mg/L) ,
:0.869 0.918 0.950 0.864;
, , ¢} N (O/N),
(631 mg/L) , O/N
R®2 SENH;-N)M TR
Tab.2 Effect of NH;-N on the mortality rate of M. meretrix
NH;-N (%)
(mg/L) 24 h 48 h 72 h 96 h
0 0 0 1.67 1.67
63 0 18.33 25.00 38.33
112 1.67 25.00 4333 58.33
200 0 28.00 45.00 70.00
355 1.67 35.00 75.00 96.67
631 3.33 48.33 91.67 98.33
R 0.869 0.918 0.950 0.864
24.0 25.0C, 21.5, pH 8.0
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Tab. 3 Effects of NH;-N on ingestion rate, assimilation rate , oxygen consumption rate and ammonia excretion rate of
M. meretrix

NH;-N, ON
(mg/L) [POM,mg/(g.h)] (%) [ng/(g.h)] [ng/(g-h)]
0 2.64+0.39° 0.586£0.046° 584.52410.67° 55.47+7.56° 9.34+1.36°
0.5 2.68+0.43° 0.592+0.036 583.93+12.24¢ 54.80+7.55° 9.45+1.33°
1.0 2.62+0.23° 0.580+0.035° 605.83+13.90° 57.97+6.78° 9.21+0.86"
2.0 2.42+0.30° 0.560+0.039 693.76+19.04° 67.45+8.67% 9.08+0.94°
4.0 1.81+0.16° 0.508+0.027% 773.80+33.66° 78.96+11.12° 8.69+1.31°
9.0 1.5420.14° 0.489+0.027° 810.74+27.04* 41.65+3.59° 11.63£1.62°
18.0 1.2740.08° 0.398+0.029¢ 458.09+20.05¢ 10.12+2.89¢ 37.60+13.30°
36.0 1.07£0.12° 0.309+0.027° 102.35+16.80° 11.94+3.95¢
(P<0.05), ,
s O/N ;
; S O/N 18 mg/L
24; , O/N , ,
7131 3 , (NH;-N,
=4.50 mg/L) O/N L
(P>0.05), 3 Wik
; (NH;-N; 18 mg/L) NH; NH,' ,
O/N (P<0.05), pH
: (NH;-Ny)
NH;-N.=36.00 mg/L) s ’ NH; ( NH3-Nm)[14],
, (NH3-Nin)
2.3 REMEST TR BR I TR ,
( 4 ’
0 4.0 mg/L , (GB3097 — 1997) NH;3-N,,
, , 0.020 mg/L,
, , (NH3-Ny)
x4 SRPENCHBEERZHFEMW
Tab. 4 The effects of NH;-N on energy budget of M. meretrix
NH;-Nt ((J/h.g))
(mg/L)
0 54.93+8.08" 32.3446.76° 8.2240.15°¢ 1.35+0.18° 22.7746.89"
0.5 55.6948.89 33.1247.10° 8.21+0.17° 1.33+0.18° 23.57+7.25°
1.0 54.51+4.73° 31.68+4.00 8.52+0.20° 1.40+0.16° 21.75+4.26"
2.0 50.43+6.22 28.2443.82 2 9.76+0.27° 1.64+0.21 % 16.84+4.26
4.0 37.54+3.38° 19.03+1.30° 10.88+0.47 * 1.91+0.27% 6.24+1.25°
9.0 32.07+2.92° 15.71£2.09° 11.40+0.38 1.50+0.18°¢ 2.81+1.91°
18.0 19.05+1.93° 7.62+1.26°¢ 5.72+0.37 ¢ 0.25+0.07¢ 1.66+=1.28"
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3.85 4.35cm 96 hLCsy 4.18 mg/L,
SC  0.418 mg/L, g el
96 hLCs, 3.3 6.0 mg/L
Needham '] (Carcinus maenas)
s 0 4 mg/L S

s Chen

[18] (Penaeus chinensis)

0,1.2,2.1,2.9, 4.3, 5.5 mg/L ,

9 36mg/L , )
(36 mg/L)

, Wang

0, 9.1, 18.3, 36.6 mg/L

[19]

[20]

( )
) (O/N)
s O/N
s O/N
[21]
0
9.0 mg/L , O/N (P>0.05),
18 mg/L
, O/N (P<0.05),
36 mg/L s
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NH; NH,, NH,~ Na’ (22231
(Callinectes sapidus)
NH," Na*
Armstrong (24] NH,"
NH; NH,"
(NH3'Nm)
Kinne 2%
CO,
H+
[26]
pH
[27]
NH; NH," ,
(NH3-Np,) (NH4-N 7) ,
Harris (28]

> > > B

NH;-N.=2 mg/L(
NH;-N.=0.090 mg/L) ,

(P>0.05), NH;-N=4mg/L |,
4 i
(24.5+0.5)C, 21.5,pH 8.0
, , (NH;3-N)
3.85 4.35cm 96 h LCs,  92.37mg/L(NH;-N,,

4.18 mg/L), SC  9.237 mg/L(NH;-N,,, 0.418 mg/L)
) (NH3-Ny) =2
mg/L(NH;-N,=0.090 mg/L) ,

; (NH;-N)=4 mg/L(NH;-N,,=0.181
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Ammonia effects the survival and the energy budget of clam
Meretrix meretrix

CHEN Jin-feng, HUANG He-zhong, XU Han-fu, HE Hua-min, FAN Wan-su,
DING Fei-fei

(Institute of Life Science, Suzhou University, Fisheries Research Institute of Suzhou University, Suzhou 215123,
China)

Received: May., 24, 2008
Key words: Meretrix meretrix ; ammonia stress ; safe concentration(SC) ; energy budget; scope for growth(SFG)

Abstract: How ammonia affects the survival and the energy budget of clam Meretrix meretrix was studied. Under
the conditions of (24.5 £ 0.5) , 21.5 %o and pH 8.00, the mortality of M. meretrix with the shell length of 3.85 ~
4.35cm significantly increased with increasing ammonia concentrations and stress durations (P <0.05).The rela-
tionship between 96 h mortality of M. meretrix and the concentration logarithm of ammonia could be expressed by
Y=2.378 7x+0.324 6 (R*=0.978 9), where x is the concentration logarithm of ammonia, Y is 96 h the mortality of M.
meretrix.The safe concentration of ammonia at the 96 h treatment was 9.237 mg/L,NH3-N; (0.418 mg/L,NH3-N,,).
When M. meretrix was exposed to ammonia ranging from 0 to 36 mg/L, the ingested energy decreased; and the res-
piration energy reached peak value at 9 mg/L and began to decrease at 18 mg/L; and excretion energy reached a
maximal value at 4 mg/L then began to decrease at 9 mg/L .There was no significant effect on the growth of M.
Meretri in the presence of ammonia below 2 mg/L, NH;3-N, (0.090 mg/L, NH;-N,,); but significant effect was ob-
served when M. meretrix was exposed to ammonia of 4 mg/L,NH3-N, (0.181 mg/L,NH;-N,)( P<0.05). Therefore,
the level of ammonia in the environment of the clam M. meretrix aquaculture should be controlled below 2 mg/L ,
NH;-N, or 0.090 mg/L, NH;3-N,,

(R th 4 RiEH)

(E3ZFE 34 )

Detection of Edwardsiella by two-temperature PCR

DENG Xian-wen, XIE Zhi-xun, LIU Jia-bo, PANG Yao-shan ,XIE Zhi-qgin, XIE Li-ji,
DONG Jian-bao

(Guangxi Veterinary Research Institute, Nanning, 530001, China)

Received: Dec., 26, 2007
Key words: Edwardsiella; two-temperature PCR; detection

Abstract: One pair of primers were designed and synthesized according to the published sequence of the 16S
rDNA of Edwardsiella. A two-temperature polymerase chain reaction method was developed for detection of Ed-
wardsiella. DNAs isolated from six Edwardsiella strains were amplified by the two-temperature PCR, leading to the
PCR products of 576 bp. But the other 10 pathogens, such as Aermonas hydrophila, Aermons sobria, Pseudomonas
fluorescens, Cytophaga columnaris, Streptococcus, Staphylococci, Vibrio, Escherichia colibacillus and Salmonella,
failed to show any positive results. It was found that as little as 1 pg of Edwardsiella DNA and 48 bacteria were
sufficient to be detected by this method. This two-temperature PCR provides a rapid diagnostic method for early
identification and control of Edwardsiella in the field of aquatic food safety.

(A G 4 ) 334
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