5 ikE REPOATS

HREMNIAN AR ENBFEINES WS AN

Bz, ARG RR, x B, FEE, &R, TERDY e

(1. Wr R WPE2ERE, MR M1 507228; 2. WEm K2 MR IEA A B R E AL E, p 50
507228)

HE: ATHRALEFARAZN ZTHANZALAERMN T A, AIRAEZREST 5%, AT IARA
JEAe B RIR B4 T 7 88 R REE(Babylonia areolata)¥) FEF AR ER X T/, BRI T, FHANE
HBEERAELE LA ZIE LAE TR, B EH25F 300, 7 82HERIEMGEEEH 100%,
K25 96 h LCso 4 10.14, S H 4436; F i A NEAEEMARKRE LA ZREG TH, SEARFTRE
A 0~20 mg/L B, HEEHH 100%; R 96 h LCsy A 253.83 mg/L. & fo B AT F 5L R KRG E 2
BOHEER RAERHARYEAIEHAP<0.05). HETHTY, FHARBHELE, HEER
HEREALE 30 WX B R KL, 2414 20.50. 8.62 F= 0.07 mg/(g-h), # A FE [ 35 04 5| & KAE,
#1.84 mg/(gh). RAFEE T, BMRAEFHEFRAE 10 mg/L BT X2 R KA, 554 23.584210.42 mg/(g-h),
HAFRfo e R FE L 20 mg/L B X B R KAE, 5514 2.49 = 0.13 mg/(g-h). B B X F AL, B4
HEARRRREN EH, FoANEAE K S ZIL LB THOLY, LAELE 30 FRKRE
Smg/L BZEBRAM, KL EARNEERI AL RL, KT T L EARA 7 58 A KR A B ARBY
B, TAHL L ALRAREAE,

KR # 32 KR R IR(Babylonia areolata); 3% )E; RA; HEF, B L
FES%ES: S968.31 XHkFRIRED: A X EHS: 1000-3096(2022)10-0104-09
DOL: 10.11759/hykx20210907002

F5 BEZR XM (Babylonia areolata){GFR LR, RiET 1 ;f:a" ;‘{6'. 5 73’ =
BAREHIT T (Mollusca) . MEIZFH(Buccinidae)!, 7 HEA -
MRS, R a1 AR L \
DK, LRSS LR R HE T, H AR MBS PEAR LR B R L AT AP,
’ s - N IR T KA E R SE g 3 N, 1 R JE e R T
IRIRBR B A L AR 2R S DX R A g N .
*EPH] gj‘tﬁlﬁ‘ﬁéﬁﬂé H:{ﬂ:?%ﬁﬁ’%ﬂ‘ﬁ? ‘Tj‘f:'_‘ m;‘l&}ﬁﬂf‘%'ﬂ‘ﬁ" ﬁﬂg/l\,fj:l&{j‘%gﬁo ﬁ%@7kj‘7 E?ﬁﬁ7j(\ %]I;‘E 31ﬂ:
u&ib;}t%ﬁ?ﬁ?ﬂz " XL?\ g f;;‘ 0.75. IREEQ27.11£0.49) C. pH 7.15+0.11, EF:[i]
A 7 BEAR AR 0 A, T S - o,
T B MR e 5 S R FE, BRI 1K, RS 2h Alkiuk. i
Ll 2N R MY o
\ . . s i B AR AR A )2 5 4 L3R 1.
U R R IR B A T R
BIRIBESS, (e B o T T S BGR 2, R 1 HHERRIRE SRR
S I, TR g R 5 i A A KA P AR A Tab.1 Biological characteristics of Babylonia areolata
= l, -3 [=] R N
S B KU G 3 AR . T S L A 26.49+3.16 4.92+1.06 1.58+0.45 0.68+0.34
RAUH, RERST T, MEHW, FREEHNEA ek B W: 2021-09-07; & 181 H #]: 2021-10-20
7 BEAS KR i de SR W O B 5 B A A . A %ﬁiﬂ/ﬁg lﬂ%iﬁﬁ%?yéiﬂiﬂimé(2018YFDo9oo7o4); g = P BA B 57
FEH e FOR T AN IR B A RO BEAS UBRAF TG 32 o0l (HD-YSZX-202011) '
R T, CRE T HERMIRIRERAR [ e ot et
i 3% 0 A LAl b, AT T AS ) 6 3 A /A 1 X No. HD-YSZX-202011]
FBER KB R IR S B, BFSRSE R ] S B4R f’E%ﬁi.\: )%Ji%n%@wf?, A, ?Iﬁjé%d'l'lki LB, i\%g@m
KIFRFEMFFT, E-mail: zhoujegreat@163.com; XIFM:(1984—), WIH1EH,

J;(LE/% E@Irﬂﬁ%?ﬁ%ﬁ%f&%i%o E-mail: les5113@163.com
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1.2 EBFik
1.2.1 HEFEMEEME LR

SCEGTE 540 mmx420 mmx=300 mm FY 55 4
AT, KRR 20 Lo FeBETRSCIRZE 5L, £ B2 i 52
K 5. 10, 15, 20, 25, 30, 35, 40, 45 F1 50
I 10 MYRERSRE . A AL i i AR K S0 ER 1 £
JE, WRERFETIRIEEE R 5, BB IR AR
JBiE SIS E 0. 10, 20, 40, 80, 160 Fil 320 mg/L
7 NUREERREE . AR B E ARk B T it
B, AR E R R I S mg/L. B4 30 R 5E
R, 5 3AELEL, LRFEWN 14 d,

S 6 30 [0 s R WA ) 4% 2L K A B R A Uk P AR
fb, ¥R, MRAeHK 1k, &R 12 h KXk
HBET AR IICRIE T4 DUR IR SE, il T S
IO7 DA B % S LR A B AR IR BB T AR ifE . SE S
BPAVREEA 96 h JrBEAR KIRFET- 4L, FIHIMER
PARTIE T BOE R B (LCso) s
1.2.2 BEERMEEERMGN

FRYE 1.2.1 THE AT s A ia 45 Rk &
ARG, DN E B R R R R SR ik
6N 15, 20, 25, 30, 35 F140; HA LK
BEE 6 MR 0, 5. 10, 15, 20 il 40 mg/L,
TR 3 DNEEH ., LRI IR AT AR K
R4k, H% 1.2.1 Jrik e A AR B AR EE, T
FAB R BRI E G, BR .

3 Ao T T A e 1 U S TH ) v i £ K A3 LA
ML &, Kbk &R 63.53%, A& &R
TH 5 E 1 90.90%!4),

FFK LI TR A % 8 K
T BEAR KIR AR T it f5, FR4H T 293 mmx196 mmx
144 mm /NRIFREEA, KA 3 Lo SRR T B3R
U T £ 10%~12% A Pk fif o, SR &2 h)5, Rk
T, IFHET AR . SRS, KT BEAR KRG 75
ZRATH K D FRIEAR, FPRHEZESER, 24 h )5,
KA GF/C i e 260, BT, A b dbe
ZfEFTE, WEAIW &, kSR QNI
i) (GB 17378-2007)1"),

1.2.3  FEEERMHERNN

FEAUCR AR % AT AR E . FEE R
FHK A= AW A (Loligo Systems 2], F132)3E4 T
S o HARK: W07 BEZR KR A% 28 A A 6 5 /R
KRB A g T (N ERBU 1.6 L), 55—
2 HAT R )5 B RN 2 R B R B E W K . P

G247 2 h, WARMIKGEEEE A 5 Limin, SERHIE KA
EARAL . SEIGTT B I 5 45 R 0 1 R SR IR 2% v
50 mL 7K, HFRARENE . MIETLILER,
AP BICE S RO BEARRIR . AR R R
FCHFPE TS Y(GB17378.4/36.1-2007) AT 5,
JIt A 4 DeChem-Tech(# ) 4> H ik 2% X o
124 fEHRIHHE

BB R (Rp)=(FL-F1)/(wx1);

:F"ffi’gﬁ(RF)# Wi=Wy)/ (wxt), o W=Wess—Wiso;

FEA Z(Ro)=[(Opo—Op)* V] [(wx1);

HEZ ZE(RN)=[(N—=No)* V]/ (wxt); O/N=Ro/Ry o
X, FL AR EREE (), FLONBDRHFRI A B ()
Wes NFEABREN 2 GE/IC IR 4R (Wi SeqE S g ph &
450 “CH%% 8 h AbH) IS 7E 65 “C LA Ak 2 15 57 i,
Waso F Wes FERIEANTE L3R R 22 450 CHYbekbFEIT:
AHIG TR, W, GF/C JEBR(L S I RIBe 5 Witk
JFi i o Opo Ml Op 435I R 256 FF AR AL 3045 SR 5 K Hh i)
WA E(mg/L), V APFIREARFL), w R B4R IR
HART B (g), ¢ SRS [A] (h), No Fl N, 73311k 52
I NS I 45 R R 7K i B S AU S R B (mg/L)
1.2.5 RREREHTE

e R C=F+R+U+G.

[, COMEERE, FONHEEERE, R IIPILRE, U S HE
fit, G MK AE, €. F. R AU i@t &b A bl
P(POM). Z&fiirf POM ., MG RFIHER RITHE.

AL R AU TRER K F: 1 mg POM=
20.78 J; 1 mg 0,=14.24 J; 1 mg NH;-N=24.87 JI'7),
1.2.6 BAESHT

S5 30 BAE LV 3 {8 £ 45 1 22 (MeantS.D.) &R,
K H Excel 2019 Fl SPSS 23.0 #4474 A% db
B, A S0 u A 1) M o AT R B R O 22 e i
(One-way ANOVA), #HAlAFEREZES, HillT
Turkey Z & L HTT, WEHKF N P<0.05,

2 &R

21 HEARIMPARBLER

PP 1 AT, AR TR) 3 B o B 2 BT 16 2R A 5
M) AN o B 2 JRVHER () £ T 30 B o 46 B T v S
FeTtm e MR Hrdh, EREER 5. 10, 45
50 B BEAR KVIRAE 1 RN AdRAET; EREECh 15 A,
14 d NAETERTE 50%LL by AR B 447 16 R 7
80% LA I o Il FHHEE 56 B (37 32 3R A 5 8 X6 B AR XU 114
96 h BB (LCso), MAKER 10.14 FliFEh 44.36.
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o e 4
10 15
IkHa)/d

LT RS 7 AR BB A5 5 1Y 5 1]
Fig. 1 Effects of salinity on the survival rate of Babylonia
areolata
AT B 2R 4 LR AT 322 57 (P<0.05), [ 2 [
Means with different letters are significantly different from each
other (P<0.05), and Fig.2 was the same

M 2 AL, 7 BEAR XU 7735 R bt 2 vk
JETF i R R YR AT R E R 0~20 mg/L B, U7
BEAR KR A 715 A 14 d IR 100%; 24 50 AU vk
FER T 160 mg/L B, HAE 14 d WEEET-. AEH
HREE N 40 A1 80 mg/L B, FHAFNEH5 55 T 60%
1 30% o 1) FHARE 28 LA 325 45 HH A 6 7 BEZR XU 96 h
fR 2 BOFE VR B (LCs0) M 253.83 mg/L.,

*2 BEXMAREXZFERMKIFEF M

100
30 -# 0 mg/L
-e- 10 mg/L
§ 60 &-20 mg/L
B 40 mg/L
g 40 -o- 80 mg/L
-5 160 mg/L
20 - 320 mg/L
0 \ | 2 d
0 5 10 15

HsfiE]/d

B2 SRR 7 BEAR A 3 A 52
Fig. 2 Effects of ammonia nitrogen on the survival rate of
Babylonia areolate

2.2 HEARRAF 5 R KNIRIZE AN

%7

M1 2% 2 AT, RN BEAR AR B B R | SR
R BRI E R B W E Y (P<0.05), MEh
JEM S ETHE] 40 B, 7 BEAR KR A5 B R AHESR R
SIS FTHE NG R, EEEE R 30 B4 liA F)
e E; FERCRAHEE R MR B TR TR
P S FEER B 35 FEREE S 30 iR Rl R(E . 5
W R BT, %k B 2 B AR XU ) SR L A T
24 57(P<0.05), 7ELRFE A 30 ik 3 e /IME

Tab. 2 Effects of salinity on feeding and metabolism of Babylonia areolate

e WER/[mg/(gh)]  HEFER/[mg/(gh)]  FHER/[mg/(gh)]  HEFR/[mg/(gh)] AAL
15 10.25+0.79¢ 4.82+0.11° 0.78+0.05° 0.02:£0.01¢ 28.80+5.34°
20 13.86+2.35% 6.50+1.31%° 0.86+0.04° 0.03+0.01° 24.75+1.79%
25 17.10+1.83% 7.58+1.74% 0.88+0.11° 0.04+0.01° 23.08+5.50%
30 20.50+2.04° 8.62+2.07° 1.02+0.21° 0.07+0.02° 15.70+3.69"
35 16.72+2.56% 7.31£0.69%° 1.84+0.10° 0.06+0.01%° 30.89+1.71%
40 12.87+0.69" 5.88+0.75% 1.43+0.21° 0.05+0.01% 31.59+4.53%

T AT EEFR R A5 BA 35 1 22 53 (P<0.05); T 1A

M52 3 AT, 2R R0 M B X B AR XU B A
HEZER | FRACRAIHEE AT 0 2552 1 (P<0.05). Y4
AAFEWEN 0 mg/L _FTFE] 40 mg/L B, )5 BEAR
JRUHZ (4 45 £ R A HEZ R RIS TR T R a3,
TE 10 mg/L WA B i KAE, T7E 40 mg/L i i /N T
HAth B B 41 (P<0.05) . S tbIRIIE, #BA R AHER
RWFEAE RIS LTS TR, 78 20 mg/L A
IRE R KA, 3 o T HAh BT R 41(P<0.05).
2 oA B A A SRR HE =2 DG I 3 1 22 5 (P>0..05),

23 ARELZEARRFH TR NE6

TR FA

& 4 AT, ARKAEM S HLREE SR A2 B
Je L THE TR, HEERAR & H R B T R
Ja BT AR 30 B, JrBEAR KR A K
Al dT AR Y HL R o, T HEER R T O E ) B A T
W REAY A7 LLER AR R, AL 10%; 1 HETAE & L
MK, A 1%,
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x3 REAMAHRERBREMRGHZM

Tab.3 Effects of ammonia nitrogen on the feeding and the metabolism of Babylonia areolata

RAWE/(mg/L)  BWER/[mg/(gh)]  HFER/[mg/(gh)] HEFR[mg(gh)] HEZF/[mg/(gh)] AAL
0 20.46+1.24% 9.30+1.54% 1.04+0.07¢ 0.07+0.01¢ 15.98+2.06"
5 22.47+0.95% 9.89+0.90° 1.61+0.10° 0.08+0.01°¢ 21.61£1.77%
10 23.5842.51% 10.42+1.04° 1.63+0.11° 0.09+0.01% 18.47+0.26"
15 18.08+0.94 8.99:+1.29% 2.13+0.33% 0.10+0.01° 21.04+4.64°
20 13.59+1.76%¢ 6.55+0.41% 2.49+0.33° 0.13+0.02° 18.98+3.79°
40 9.43+1.90¢ 5.22+0.39° 0.92:£0.09° 0.04+0.01° 21.09+3.14°

x4 TRBETHRENZMESRIFE
Tab. 4 Energy budget of Babylonia areolata at varied

salinity
HhIE REREIC ST
15 100C=47.06F+5.18R+0.32U+47.44G
20 100C=46.94F+4.23R+0.30U+48.53G
25 100C=44.32F+3.53R+0.27U+51.88G
30 100C=42.05F+3.40R+0.38U+54.17G
35 100C=43.72F+7.55R+0.43U+48.30G
40 100C=45.65F+7.63R+0.42U+46.30G

H s Al EASRRIWE N 5 me/L B, K
AE 7 b dRe mr, SRR HESR A8 & BRI, FLHEERE 5
2 8 R T At R vk B 41(P<0.05), ARl i 1L
b & R AW E B TR PR
YRR TR N 20 mg/L B, LRI A FHE
il i 2 5 T At o vk 40 (P<0.05)

x5 TREEARERETHRERBHESEWZAE
Tab. 5 Energy budget of Babylonia areolata at varied
ammonia nitrogen concentration

AT e
e B /L) RE W T 1R
0 100C=45.47F+3.48R+0.38U+50.67G
5 100C=43.99F+4.90R+0.40U+50.71G
10 100C=44.20F+4.74R+0.45U+50.61G
15 100C=49.72F+8.09R+0.68U+41.51G
20 100C=48.22F+12.56R+1.17U+38.05G
40 100C=55.37F+6.71R+0.56U+37.36G

3 Wik
30 HEXMNFTRARNBLAEERIKEY
AL
hE R SRR K DL A KA I R A S T
SR T W T T 5 4 KRB 2R 5 S K A
A5 Ak, RIS R £ A K A R S 1T, 3k

JE R A YT A2 R, 2 E S e AR R L
V45 PO 98 36 W 2R 72 K 4E 5 (Crassostrea gigas)
LAY T Z L A 16~36; WH - B2 % BlER K U1
(Pinctada margaritifera) %) B F1HE D1 %) £8 B it 52 70
FElh 23~38. AWFST & B 7 B AR XUIE () A7 16 S bl
BT m R TSE T RERES, 28R G
[l 15~40 Zify, HRAZ23Em S5 KR, & T
TRBEDL

ER I 5 M i K DL SR AR K IR I AR Y 32
FREP D12 1 R AR R Y 1838 R LAY X £6 B 1
Asfk, BRI B BACIEK S Y D2 FE L
JEACE R, AR K- 2B £ B2 09 b T mi 4
— B X — K, Hot e S B By AR HE 3
AR LA O A A AR AR P20 AR R B, R 15~
40 B, JrBEARKBRA SR A . HEEE R | FEA A
FORY I R B B T E T R B S B TR R R
P, G R G4 W5 (Crassostrea ariakensis) . H H
Y& (Cantharus cecillei), V3% (Bullacta exarate) il 5 [X
kD (Pinctada fucata martensii)®—g1> 2721 44
FIL(OMN)YEL e T =PRI H S IR T . Bk ik
AW RS L ARDT . O/N (2 24 1, 3%
A AR A P 3 2 DLR D RN A 1 TR A AR S 3
M A L 3 T BR R, A ) 3 B IR I RO 2k
SRALRED?, AT, RN 20~30, JEEAR KR
AN 15.70~24.75, RUTEIZIEHE T, EZ LG
A FBUBERE S 3, TEREE N 15, 35 F 40 1, M
AAWYRT 24, WITEIZI AT, 2tk
U5 RS2 R L RE . 3 AT B A A > 6 B ok e B IR
BF, 5 B AR RIS 0 0 7 ROR 28 4R AL i e >
g X B AR A i S ) A 3 5

ERRTIRENYRENEY SRS A Y
P R AR e 2 22, X D2 5 2 AR 4E R
W HE itk 45 LA A T T S T B B A4 A (L AR R
B AE R B3 A S DI R AT (Solen grandis)
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WE5E & BHA A RE i S B RE LU 7E SR B2 18~33 BN
BER R TS TR TRk AR
KIIVFLEfI(Haliotis diversicolor supertexta) 1885
FEAEERSE 21~41 JE BRI N REER AL T e ETHA TR
e AT K 7 BE AR IR A BE 7 A Sk i
WHEN B EA R B E TR, HAEERE
30 AR KM . FRZIR UL TEE BAR R Jr BEAR
IR A AR DL R4, T3 8 e v e AP 5 T AR
Z YR YRR A TS B, AT BOHAE K BRI
b, R AR

32 RENFTHANELAZTERETKIY
%7
SRR T UL E N, BRI 2R

A A AR S A3 i R R B IEETY . A —

Sr N T RNH) AR TR NHy), Hidks rEa R

A BRI RR T, W S 375 1k A 90 1) 200 B PR S B8

HrEE P AR T S I B AR IR A T R B % A

WL b THZR T T I, 145 R S 1A I AR 0 o4

IR FE AR o 24 S BT R AN R 20 mg/L A,

T BEAR NIRAAIE T O R 4F; 2l 20 mg/L i, 13

FET- PSR, FA ) BE 245 XU 1) R AT 52 BE 7 35058
KA R R T i e X K S B R

P& R G W — e B E, dEm S SOHE R I,

A5 b bl R 0 BT, O B AR KU A

ROHEER | FRECRMHEE R MG A AN TS 2

S E TS R R R X —45 5 X S g

ZERIIMN, Hodr, 7 BEAR KU A B £ SRR R A

10 mg/L BHAFIRAAE, FEACRMHEFERAE 20 mg/L

A B A o 5 BEAR XU A A QI A ST A A B 4

AT AH—ER LT, AR A M A 2 A

3 A Bl P A — 2 R ARk T LIRS

(R o T4 SRR B — A B e,y B AR XU )

o BLTHFE I R R N v P A R aE, DT R

T HIH AT B, ARBRgE Hh, B AR XU A 4

REHH 15.98~21.61, ULIATEIZIERIN, FBEA R UIRLR

LU R AR B AR R 3
9T 22 B, PRBE 30 2330 4 K 7= 2h ) TH A8 K

1 B T AT R X, T B0 AT B B o) i K

AT AR ARG P B R B T, O BEAR

R KR 7 EE SR B TR R R RS, HbRg

o7 Bt B T — R R Ak .k 1 e R Y Uk

7 BEAR RVHE 1Y il o R AT i VR
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Effects of salinity and ammonia nitrogen on the survival and
energy budget of ivory shell Babylonia areolate
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Abstract: In order to explore the effects of salinity and ammonia nitrogen levels on its physiological metabolism,
the influence of varying salinity and ammonia nitrogen levels on the survival rate and energy budget of Babylonia
areolata was studied by experimental ecological methods. Results demonstrated that the survival rate of B. areolata
initially augmented and then declined with the increase of salinity. When B. areolata were reared in the seawater
with a salinity of 25 and 30, the survival rates reached 100%, and the low and high-salt 96 h LCs, accumulation
reached 10.14 and 44.36, respectively. When the ammonia nitrogen concentration was between 0 and 20mg/L, the
survival rate of B. areolata attained 100% and then declined with an increase in the ammonia nitrogen concentration.
The 96 h LCs, of ammonia nitrogen also reached 253.83mg/L. Salinity and ammonia nitrogen also had a substantial
influence on the ingestion rate, feces production rate, oxygen consumption rate and ammonia excretion rate of snails
(P<0.05). The feeding rate, feces production rate, and the ammonia exhalation rate of B. areolata also attained the
utmost at the salinity of 30, measured at 20.50, 8.62 and 0.07 mg/(g-h), respectively. The oxygen consumption rate
reached its maximum at a salinity of 35, measured at 1.84 mg/(g-h). Similarly, in the ammonia nitrogen experiment,
the feeding rate, and feces production rate reached a maximum of 10 mg/L, measured at 23.58 and 10.42 mg/(g-h),
respectively. The oxygen consumption rate and the ammonia excretion rate reached a maximum of 20 mg/L, meas-
ured at 2.49 and 0.13 mg/(g-h), respectively. According to the energy budget equation, the growth energy ratio of B.
areolata elevated first and declined afterwards with augmented salinity and ammonia nitrogen concentration and
reached a maximum at the salinity of 30 and the ammonia nitrogen concentration of 5 mg/L, respectively. In this
study, from the perspective of energy budget, we studied the effects of salinity and ammonia nitrogen on the
physiological metabolism of B. areolate for the first time, which could offer a useful reference for its fac-

tory farming.
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