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BORV, MART, TR, BAAN
(L. AR AT22B L 524025,
2. B TAEAE STRERE R T 361005)

WEA25.81.7) THET,ME T F3ARNIE(5.25+0.53) g &£ F R B F(7 .15 25 fn
40 DPNRAEEELE0dIRFHEKSR EXEF KL KA L RNA/DNA [ gty %
o NBRE T, BEALPEERN LA FISKAHEFF TR BN ERESERNT
B A FNRISA2S dHEF R T MA(P<0.05);HEEREGEAEFAAELANE A
BEMRZF(P>0.05); RALL BT IR AE  RNA/DNA o8 3% MU B 1B ZE 4 V0 07 1Ko 1K
EEKE BRIBROJALGAXERFTTHRAN(P<0.05), ZAEKERKL AL TS
Y P AR KB E R Tt R 4, RNA/DNA L R YU 40 d 21 1T 8 BE o 4 31 40 3
AREEGTHEL, FAYEFRRF(FR)FFTAEFF THEA(P<0.05) , hEH
EAMEAUR(FCE) AN 3 ABARMALEKE(SGR)ANMR T d 525d AH 5 R4 N
LR FER(P>0.05), L ¥ 15 d 41 SGR BF & T B4 (P <0.05); Yl 40 d AR %
FR E## %, EAREHE.FCE X SGR R F WM Fxt M4 (P<0.05), £RZW, THRAN
BB R T EREEN SREEE,7 ~25 dNRE TERIAAMEE KRR, H4 4 RNA/

DNA WHETM AT EEFRRSWREFLEEHER,
KW TRAE; U8 AMEEK; BIRRL; RNA/DNA i

hE45HES:Q958.1; S 917

BRI, i TEVES I AEREL
FRA SYERESERPEFSHIERARAER
YRBEEZ , 2L TREIBRE, KRE4EY
REAS ARt — e iy AR B AL R B ROX P AR A a8
" EERHFRORAE FLHYEN
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HATHBELSEFAEARERENAHAEERAR
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R RIE
1 wRETk

1.1 SKIE#F#

SEET 2006 4F 10 —12 A7EE T RFEAERSE
BT, TRANBAIER B EERILT LR
¥ 5 , e B s R HE AL 4 R 3 1 T B M, S
KPR M b 5 — H, B R ROR vk 8
( Decapterus maruadsi) LA 1 ¥, Y1 B HOR, Bk
R 1 h Ah, IR SRS IRA R ), ISR
W, RIGKETE I A HEN R RE:
(5.25£0.53) g;51+:(2.47 £0.21) cm]/ESE
BATRE, B ABCIRK AR (55 cm x 45 em x 42
cm) YL, KEH 70 L, FHIRSHIEY
4 cm,

1.2 WA

SEERYLR 7.15.25 F140 d FHEFRE 30 d
4 ANREHRLH (43 FI LA S7.515.,525 1 840 Fw) K
MR R, BHBR3ANERE , BER —K#E
6, BEMALNR 30 H, ACHA T LI niE R 1
d, W RHAFERR, FAREHaRE X5
FEOHEE, IEREBRE—KERBRER R IR
AR BEHITRIE. SR BIR/KE R (25.8
£1.7) C,#HE R 29.2,pH 7.7, BEEFX S, BE
7£6.0 mg/L LA b, R#IK 1/3, Fr K AN 5E
R [FHLI 4, S S UTRE FIRbUR AL R, I At Uk
WA BB . A4 TR VLR B 2555 K
HHRRE, 55N E YR I G B R KK
RAKESGHBHKE, 0 HETIRGS FA K
KRB 1R, SRS 3 KK
FEhREDLER 10 2,38 30 2, AH N A R 4 7] i
B, ARG RERL A b B 3 HR Rk 43 5 i 2 AL
SHREHRE 0.5 g, RAEGF )G -80 CTREF
7l RNA/DNA A , HREE S B0 o
1.3 ELRsSaHh

HEBRAMRRZT RGBT E, BK
SHFFTBURKENL D B 3 17, By 9 RmBERE
BURE . KW E SR LA (96 C) ER TR
HHEE HA I 2 Sk A Bt Buchi (i & ) 2 B K-

314 2 B3Pl X E RAUK BRI E R IENE;
BRTEIIE SRR (ToK S BE) 328 W IR

W€ « R P RO b .32 s RNA/DNA BT E 2 R
Clemmesen""" , 3R %% 6 43 Y6 Y6 i ¥ , DNA 471
/A HfR DNA,
1.4 BEAEESGITSH

SCI6 W A JF 5E A 1 3R (specific growth rate,
SGR) k& %2 (feeding rate, FR) FI & Yy L35
(food conversion efficiency, FCE) 43 Bll# T =3
B
SGR( % /d) =100 x (LnW, —LnW,)/t;
FR(%/d) =100 xW_/[tx (W, + W,)/2];
FCE(% ) =100 x (W, — W,)/W_;
X, W, AW, FACAIRE R SMEEK LR
A ERIRR B FE (L), W, A FHEREE
#(g) (TE, ESEEHER LW HETRIE) 0
SEEeEtE)(d) o

BRI LI ¥ME + friE2 (mean + SD) 3K
/N, F SPSS 13. 0 it 8k X g AT AL A 5
SRR EE ¢ K, 3% RNA/DNA LG E #4175
HE T Z 00 (ANOVA) , 22 53k B & oK F
iF, i Duncan [CZ & R T LA W 8.3
HIKFE(P < 0.05),

2 4R

2.1 HEETL

PURSAE) AL o R T S IR T
%, #1 P ATRSBEPIEKENEL, TTF
H, UK 7 d FIBRE B TR, B5—EHRBRMXT
BAZBAREZE (P > 0.05),7li& 15 d.25 d.40
d J5 25 4R ) 5 32 % T R B B9 IE H FR R4
(P <0.05), 230 dHWEBRESE,S7.S15,
S25 ¢4 A | AH XF YLK BT 3 0 E 4> 4 Bl A
34.87% ,36.53% ,45.26% , Wi i IF B 35 & xt
PR RT3 N E 40 Lt 4 B R 32.20% ,39. 50% ,
48.75% ,3 A EEIME 5 RAZFH AL
Z (P >0.05), BLBIHK 40 d MEAKEH
REBRE SN 23. 75% , 5T IE 5 #0870
d IR IRER P NE (60.63% ),
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x1 ARFRBEEXBRBENFEEL
Tab.1 Changes of body weight in B. areolata juveniles during experiment

st wainr(e  JEELE BIEREE ot it
groups initial weight starvation refed body weight increment
Cyy 5.31+0.58 5.44 £0.42 7.02+0.50 1.71 32.20
57 Ss .30 5.19 +£0.47 4.97 £0.40 7.00 +£0.57 1.82 34.87
sts Cys 5.24 £0.61 6.04 £0.48 7.31+0.85 2.07 39.50
Si5430 5.31+0.41 5.00£0.37* 7.25+0.46 1.94 36.53
s Css 5.21+0.45 6.45+0.39 7.75+£0.45 2.53 48.75
Sys 430 5.17 £0.59 4.53+0.44* 7.51+0.49 2.34 45.26
40 Cyp 5.36 £0.52 7.17£0.74 8.61 £0.66 3.25 60.63
S0 5.22+0.35 4.37+0.32* 6.46 £+0.52* 1.24*% 23.75

T s RREXNEAEBERER (P<0.05); C; Fon3RAERRR i X; S0 Rn R/ RGHARR 30 4, TR,
Notes: #% means significant difference between treatment group and control group( P <0.05) ; C; indicate the control group fed for i days; S;430

indicate the group fed for 30 days after being starved for j days, same in the following tables.

2.2 ERBHTHL

it A LR TS AR G A R AR AR L
F2 TRENRAKEERIBFERR
(FR) XJm T [ A, JLH LK 25 .40 d J5
AR FR BE#ER (P>0.05), HHYIRA
WA R JEREE KR (SGR) BT (S7) RBFH

(S15) B Fxf B4, YLk At E] K A, SGR M
F(825) & (S40) IR F XA (P <0.05),
T & Y4k 2 (FCE ) B YL R T 2 55 7
J& PRt #as, S7.515 4HIK K 5 FCE B4 T-%¢t
HR4H, T S25.540 41 FCE M43 HKF . B E KT
EEAXT 4 (P <0.05),

R2 TRHEARFREERE BEERKERRVELENEL
Tab.2 Changes in FR, SGR and FCE of B. areolata juveniles during experiment

RbFEH BRE(%/d) REERE(%/d) BWRLE(%)
groups FR SGR FCE
o Cy, 3.64 £0.57 0.65 +0.04 17.34 £1.56
S50 3.9510.25 0.70 0. 02 18.47 £1.27
S5 Cys 3.75£0.63 0.66 £0.01 18.55 £1.55
Sis430 3.98+0.29 0.870.02* 19.48 £0.98
o Cys 4.09 £0.77 0.71 £0.03 17.65 £1.73
S5430 6.10 +0.58* 0.68 +0.05 16.49 £0.91
40 Cop 3.920.49 0.69 +0.04 18.07 £1.76
Se0 430 8.50+1.04* 0.520.06* 9.02+0.85*

2.3 BXEFHSEML
LRGP LIRE TR T4 RINE 3,
SRR A& BREYUR AT RIER A A R B
B 15 d ERKEBER T RAP <
0.05), S7 HYLK/GIRIE A& BusA I,
EHSEEARTEHRT R, BB E
Z57(P>0.05) . RIKNRHT SHIR & BREYRE
[ FE T A BT ARG, 9203 FLHR 15 d.25 d b

FERTXHRA(P <0.05) o MAPUIRAFLHKE
30 d R EBER)E, B S0 AR EEBHBER
FXHRAS, HE AL BA IR & K BT IR
HAKF(P>0.05); EHR R SRS EE
S7.S15 1 825 PR E A= < J5 4R Bk Bl % I
KV, Kb HR & B T2 fi 41,18 840
HRERRE=REF AL & BIYHET XA,
RELBEWESR.
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x3 ARFRBENEZRDPREEERKEEXRERHSIEL
Tab.3 Changes in biochemical composition in B. areolata juveniles during food deprivation and refed period

AE3EH K (%) BEHR(%) BRI (%) WEIE(% )
groups moisture DW DW DW
HRE C, 72.64 £3.36 65.79£1.79 11.67 £1.21 9.26 +0.78
after starved S, 72.88 £2.94 66.07 £1.85 11.31 £1.44 8.8110.69
S7 K& 5 Cy 72.36 £3.65 66.45 +0.88 11.87 £1.06 9.74 +0.94
after refed  S;,3 71.61 £1.79 67.11 £1.92 11.92 £1.33 9.93 0.66
RE Cys 72.49 £2.57 66.08 £2.05 11.62 £1.78 9.3511.06
after starved  Si 74.60 £4.06 * 65.81£1.58 9.89+1.25*% 8.6910.73
815 WS C,s 72.18 £3.28 66.57 £1.21 11.93 £1.50 9.95+1.10
after refed  Si5,2 72.79 £1.96 67.06 £1.60 11.77 £1.48 9.87+1.27
HURE Cys 72.29 £2.17 66.34 £1.73 11.90 £0.89 9.810.88
o5 after starved  Sos 75.43 £3.65* 64.94 £1.62 9.510.94% 7.07 £0.56 *
W = Css 71.76 £1.26 66.29 £1.05 12.18 £1.35 9.79 +0. 67
after refed  Sas,x 71.90 £1.74 66.73 £0.94 12.29 £1.29 9.05 0.89
HURE Cyp 72.56 +£3.24 65.78 £1.45 11.66 +1.46 9.87+1.31
after starved Sy 78.43 £4.35% 64.23 £0.86 9.16+1.08* 7.03+0.85*
$40 WS Cp 71.79 2. 61 66.91 £1.55 12.43 £0.75 9.671.26
after refed Sy .20 74.89 £3.10 % 65.42 £1.77 11.76 £0.98 8.82 10.80

2.4 {HZ4sh RNA/DNA [H{EREWL

BEYLIREY H S RNA/DNA ILEZHTFEMR,  S7 M1 S25 HiBE MR TRA (P <0.05),1W
He ST HRFERBHOXT RAKAE TR, M S40 AFHEHRR/E RNA/DNA IHEEF T EHA,H
$15.825 1 840 ZHME BEM TR (P <0.05)  {HETHRIEIN H A, 5 YUREE R Fox i 25 1)
(B 1) EAEK 30 dJG, 0 3 MILEAEE  HEBEER(P>0.05),

RNA/DNAELAHE

RNAZDNA ralino

G0 -

L.oo

0. GO

O 3 HE
o SRERE
[ JPagiickiie
a s,

RNA/DNA L {EEALR 5T At 35 B 2 e, Ho

MR thz control group, after starved
MNt%RE the treatment group, after s-arved
#%EE the control group, after refed

% E G the treatwent group, after refed

15 25 40

A LR i 4 E2 /d

different groups after being starved and refed

BH1 ARFRENEIERSEEEKERENE RNA/DNA LLEZEWE

F—aEARE EARFHERRERBE(P<0.05), T,

Fig.1 Changes in ratio of RNA/DNA in foot muscle of B. areolata juveniles
during food deprivation and refed period

The columns in the same treatment with different letters indicate significant differences( P <0.05) ,same in the following figure.
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47U T BRI RNA/DNA H(E 78 A [ DL
I AL B 2 B 3 T R (B 2) , FEROR)E, ST,
S15 1 525 21 RNA/DNA HE ) 828 = TYLRSS

WA, KPR —HB B ER TR (P<0.05),
T S40 4Pk & 4= K J§ RNA/DNA H{E 18 F K
FHRA, SOURG R LBEER (P>0.05),

oFBH, 1SE the control group, after starved
@ stFE, i34 the treatment groap, after starved
mAHEA, %ER the eonirel groop, after refed

6,00 - B, tREN the treatment groap, after refed
a, 00 -
a i
o 4,00 -
=" 300 - 1
= =
e
- .
=< 200 -
=
L.oo -
0. 00 !
7 15 25 40
AN [ LR i [y A #8140 /d
different groups after starved and refed
B2 ARFERBIETESSRS EIKEFEREER RNA/DNA L EIEE
Fig.2 Changes in ratio of RNA/DNA in hepatopancreas of B. areolata juveniles
during food deprivation and refed period
3 Wik EXTREKF, X SRLPELERH T,
NTE

3.1 B ARERIEEREFARKNTER
PRREAT, B s B S EY R
DAERe A IS 3, B E B HFERYT S5
BRAR , AE L RBH AT EHEEN
R T RE & BE IR M R gk I 6, LR P K
HE BB EAN , AP ETIUR 7 d iRk
Ko R =RKEFHS&E 53 RAM B EA
BB, UAEA 7 d RS R X IR R A S R M Y i aE
BB s HAkSEYUIR AT BRI SHER S BRAE
K, EHFYUR 15 d BY BT B R 2K 14. 89% , 25
d.40 d W% 25T 20.08% 5 21. 44% JHE S
YUK 15 d BHRRBU/NT.06% ) ,BYURZE 25 d
5540 d B2 Rk 27.93% 15 28. 77% , i R
FHREZEZAB/N, ZUUK 40 d BB KXKIEK A
2.36% , 5XIMATLBEER . HHIIBEIR
B Se EEIHFENRII AR , BEE DLk B ) B 4, 0
JRFEIRERE S, T2 H R AE 4544 1 4 R 4 hE X
REB, MEAKE, BER=ZKEFETSEAE

WRATELIR IR BIE S N AMRAE KR A S
SRR AR R, EYURK 40 d K RERE,
B2 RT3 A, W RN IR A YL RIB K, B
SRR L, BRI FRREERE R REME, frii40 d
FOZE B e Xok 4 SR T BB AR T — % B3R A%, DR B
30 d PRI A= I B KA, SR AR R BR B R 3 1E
HAREERE.
3.2 ARFERBROMEERERENE

B R ST — AR B M B ) RV 1 2R 3
PIRAME AR A 4 BT B AMEE K S
HMEER M AMEE R SARMMEAE R, TH
WM A I A 0 R R B B o R AT A SR B
A RAWRE A5 BOPR T S 78 AR 7] I [R] PATp 2
BRI IR A AT BT E . AP K 87
AR R EG RE IR . SGR MR THrgkik
B, RUEAMZERAES 5 S15 F 25 HIRE A=
KERERIBREBETVRA, BEXeEEER,
SGR .53 3 T B X BRAUKF , B 2 B
FTRAMEE KIS ;M S40 4 FR B 8 & T Xt
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W4, (HH SGR R A E B IEA) & IR TF X R4,
T REEE YUK E I R B, BRI S ¥E R g R & 3
FASRARALRE R, FTLL S40 AR RS MEEKRES

MPRE A KB SGR 5 FCE k& , ZHwt
FAHCE R BAMEAE K B S YI7E NITT I R E RR B
BB THEER TREEETHXRA, I
Reimers 257§ 38 A VG P4 ( Atlantic salmon) YLK
2 A RE A K FCE Bl B R TR 45 B HIXHR
Ho, BEXMABKRSIFE-BERFTE,ME
B T, & — R G R E ZIE®K¥F. Kim
354 2 WA BE & R (Ictalurus punctatus ) 43 3]
YUK 3.6.9 FH/EWERE 2418 A, RILSHTE
PRE A KR B SGR H5EFH5 )5 T M, 2 W [0l %
Bt M A K. B2 8™ KIS T
( Paralichthys olivaceus) TEE VLIRS (3 ~8 d) FH
it FCE JGHA B 284k, B BAYLIR /S (10 ~ 18
d) MMEFRBEM/RT W RA, ALRPDHEHR
BEYLER R ] RELS , 7R PR A2 /5 489 SGR 5 FCE
BXHRAY 2B ERERMEE, LHEIR
IE % 40 d WPIE X BEHMET N RHE, Hi
AMEEAR RN B A T B HAR B 5 s a2k YU
Bt IA] SRS A2 HIH] SGR\FCE K= R B 5 45
SEmF A K,

KT WMz E K KA EYLH B oS E S
Wo KA RN, IV ERE BRI
SERIFIVR I B BRI K, B EZ R REE A
FhK, BT R B FCE R SeBidh s 1%
BB BREN Y, AMEE R ERERRE KR
SRE BRI T WE RSN
HEAEARKELARHERLFEAFERNS
R8T g 20 345 58 B8] ( Pagrosomus
major) TR YR (3 ~6 d) B L1 2 FHIH]
i BERERE K FERAMEAER, MK
PURE (9 ~15 d) N B2 125 FCE LIABIRMEA
Ko ARLBrp S7.S15 A1 S25 4R E HE 5
FR ¥ & FHEE & T X, S7 #1 S15 44 i FCE
WiEmTX R4, $25 41 FCE E (LT X R4,
BRBEEES . WRASBIVRMHERIREEK
B B AMERO BB R SRR RS FCE [H
B SEER o
3.3 RNA/DNA LL{EHIRE F

HHYHEFRIESF SR EERER
B, LR A S RNA &880, & HRA R

Bk, MY SR YA B3| LR 40 i RNA
SR TR, MAR 4 M+ DNA & EREARIEE
19, H DNA & 834 88 5 4 1 s 28 A Uk, B Itk
RNA/DNA HE# Z AT KA SR AR
FE FH R E™ !, Clemmesen™’ #f & RNA/
DNA HAETE & ( Clupea harengus ) YLK S5 &R
DB EARFE , HRE S PR 5 AR K F 38 i 3
s AR BN, 8 ( Cyprinus carpio) L
H1¥ RNA/DNA HLEEIER SHRERESBEER
IF], B £ ki 3 B B OE A 2%, B IE T L RNA/
DNA LY {EH#E W7 4 ik B 78 o5 DL RO 48 T UL
RZx

BT RN, YU 7 d B, 4 58 R BE
RNA/DNA {8 %5 5t BR 41 8 3 B AR, T 2 L+
RNA/DNA [ (ETCH] 87284k, 7] B2 VLR 551 18
WiES A CERFIIMNREEREY, R E 8
REFRZEN, RENBRE A& B LA
s R B A AP 4R H RNA/DNA HEYBZE T
M, TIBAE AR S 2 U RA TR, mER
M5, S7.S15 F1 S25 2H RNA/DNA {8 3 %) 18
HEFARBESE LA, MBAREARSEOLSET
N R A, B A IR AR E R B S , 4)
BRAE KR I EE, HEKRIRF, &
RNA/DNA (B A0, X7 R e R A H
PHRE™ ', Quinton 2" HEW £ JHMREAE K
BETRERIRE BRR, EASBRNRFE
K, & A A R NG KR IE H K, %
HUTREA B3, AR ER KR, R%L8
YRR 7 ~25 d REHAMEEKRN A EH
& 25 RNA/DNA {8 i i [E) 28 4k £ B 434
5 Quinton %™ YRR G, BLER 40 dJF
PR AT RNA/DNA IWEHRTXRA, EHK
TRFEIEMEABE K, RESIBIUR E B
SR, BT AR —EREgs A, i
PAER £ B ] KA A HL AR a5 K, X FF RNA/
DNA IWES5&E A RS & 09 5% U1 e Uil i
BT HE S — i S B Sl 8B 7 RS B 38T
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Effects of starvation and recovery on growth, proximate composition and
RNA/DNA ratio in juvenile spotted ivory shell( Babylonia areolata)

XUE Ming"?, KE Cai-huan®* , WANG De-xiang”, WEI Yong-jie’
(1. College of Fisheries, Guangdong Ocean University, Zhanjiang 524025, China;
2. College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract ; To investigate the compensatory growth responses of the scavenging gastropod Babylonia areolata ,
a refeeding after starvation study was performed at (25.8 £1.7) . Juvenile spotted ivory shells weighing
a mean of 5.25 g were starved for 7 (S7), 15 (S15), 25 (S825), and 40 (S40) days, respectively, and
then fed to satiation once a day during the 30 days refed period. The four corresponding control groups were
fed to satiation during the experiment. Three tanks each containing 30 snails made up a group. The results
indicated that the water contents of the whole soft body increased gradually during starvation, and was
significantly higher than that of the control when the snails were fasted for 15 days (P <0.05). The lipid
and glycogen contents were significantly lower than those of the controls when food were prohibited for 15
days and 25 days respectively (P <0.05) , while there were no significant differences in protein contents ( P >
0.05). The ratios of RNA/DNA in foot muscle and hepatopancreas of the snails both decreased gradually
during the fasting period. After 30 days recovery growth, except for the water content in the S40 group,
which was significantly higher than that of the control (P <0.05) , there were no significant differences in
other biochemical composition between refed and control groups( P >0.05). The ratios of RNA/DNA were
near or markedly higher than that of the control except in hepatopancreas of the S40 group which was lower
than that of the control ( P <0.05). The feeding rate (FR) during refed period was higher (for S7, S15)
or significantly higher (for S25, S40) than that of the controls which were fed throughout the experiment,
there were no significant differences in food conversion efficiency (FCE) and increments of body weight
between the S7, S15, S25 groups and their controls respectively, as well as no significant differences were
found between the S7, S25 groups and the controls respectively as to specific growth rate (SGR) (P >
0.05), while the SGR was markedly higher than that of the control in the S15 group (P <0.05). Whereas
there were significant decreases in the FCE, SGR and increment of body weight for the S40 group, although
the FR of this group was greatly increased compared to the control (P <0.05). In conclusion, the snails
could utilize lipid and glycogen first as energy resource when being deprived of food, and there is complete
compensatory growth in snails as the starvation period was no more than 25 days. The results of the present
study indicate that prolonging the feeding intervals properly can facilitate the culture manipulation and spare
food under the premise of not affecting the growth rate of the snails, and the RNA/DNA ratios in the two
tissues are a valid indicator of nutritional condition in spotted babylon juveniles.
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