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Effects of diet and starvation on growth and survival of Scapharca broughtonii

larvae
WANG Qingzhi, ZHANG Ming” , FU Chengdong, TENG Weiming, LI Shilei, LIU Zhongying, LIN Shanshan,

YANG Huihua
Liaoning Ocean and Fisheries Science Research Institute, Liaoning Open Lab of Applied Marine Biology, Dalian 116023, China

Abstract. Effects of diet and starvation on growth and survival of Scapharca broughtonii larvae were studied in two
experiments by feeding the larvae with different algae diets and by starving the larvae for different periods of time. Ten days
old larvae of S. broughtonii were fed with five different marine microalgae species, singly and in various mixtures. Both
faster growth and higher eyespot larvae ratio were found in diets of Isochrysis galbana mixed with other four single species
than in those of single species. Growth of the mixtures tested was in the order of 50% 1. galbana/50% Chlorella sp. >50%
1. galbana/50% Platymonas subcordiformis>50% 1. galbana /50% Chaetoceros muelleri>50% 1. galbana/50% Nitzschia
closterium. Of the single species diets, best growth and survival was observed in larvae fed with I. galbana, and which was
similar to those of larvae fede with the mixture of 50% I. galbana / 50% Nitzschia closterium. At 23.2—24.0 °C, larvae
of S. broughtonii were deprived of food for various days to study the growth compensation from the outset of experiment. The
results showed that starvation had significant effects on growth, though S. broughtonii larvae could survive long feeding
delays. These results suggested that S. broughtonii larvae had the abiliity to survive starvation’ using alternative sources of
energy. It also showed that growth, survival and metamorphosis of S. broughtonii were affected by many factors besides food

quality and quantity.
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L ( Scapharca broughtonii) fEFKARDL MLDL & TERARS Y] G, & —Fh K AR K2 35 D12k
KRR PUAC TR H A B8 i SRR AT o3 AT TR B 20 T o iR 2R B AR AR B e
PR A R AR A KRR, PR R 5 3 3R TR A2 P AN R0 BLA AR R K 2 B A
(B, UTAEE, BTl BER BT A A SRR 45 R 3R 3 B A SR BEIR SR T B, I AN BB 2 1T 3 (0 e oK Skl
PR3 SR RIS T IRk Az B EE AL, FRE 20 HE2D 80 ARACTF e bt iy AH e 58 LK, & Dl fi ke 1T
WAEE Y R E R TR IRIE AR R G ) S OCHER R A Ik IR T T T R Rk 4 AT
H O, (ERL T o RS2 R KB T A DR 3R AR e T R AN AR E

SO DR AN R B PR N R 2 2 07 Y, A PERE IR R EE DGR R A A B[R] — DL 2R AR
) 4 5 7 B B, %o R SR A A SR A e ], DLl U RE R it o B2 2R AR Kb &4, 1
EEERUF R &y AR 1) BN R S TR S [ B 2 D T SR SRR AN R b A MR Y
MBS 22 R R DU PR ) S B M SR . AN [R5 A R DL 4 e AR K A7 1 22 5, 7T
DARA A2 3 B4h BB T R OB A T, X AE G DU ( Mytilus  galloprovincialis ) ) | K 5 W4 ( Clinocardium
nuttallii) ' | K H W5 ( Crassostrea gigas YIS W ( Meretriv meretrixn )M JE B S AF ( Ruditapes
philippinarum) " FIEEEE DL ( Pinciada margaritifera) " 23 NP EA R EZH LB, N THEBFLMUT,
TERME AN IR 80T 2 20 A B IE AR B ORI, i 5 DL e 40 i S2 DU B RE g, AT LA A
TR B AR R 2 RS R B T B e SR LR 2% Kheder 451" il Moran 451! %t K 4115 | Labarta
LSS WM AT IG ( Ostrea edulis) FNFEAAENS X AESRATFLIE DU ( Chlamys nobilis) H X5 X ¥ ( Cyclina
sinensis ) EB PR I i 200 o8 30 2R XL ( Babylonia formosae habei) BIMFFT A, D124l di /e A R YLK K
PR B G SRR AR R & 2R . AT T R RIS [RIYUER S5 00T Rk kit e gh Hre 2k
K ARG SF T T R 22 57, 5 BN T A B E BRSSP S AR 5
1 #¥57I*%

L1 ZiigsE

T 2012 4F 6 ALEIL TR A AR B E M0 T, NTEE T MR A E A it
S DU F AR HER 2N, 2 R4 240 WEAL R D B A, &) Honi 5 B T R AERE N BR S5 #IE 4 B (Lsochrysis
galbana) , 2535 10d B9 E , ¥R FERKARK E2) 130wm 1] LIEEE W0 IE i 3 ( Platymonas subcordiformis ) i},
THGIEATIRES AR 201 H R L5 SRH e T FK B D5 b ugite K, 7Kl 23.2—24.0°C #1329, 5—
30.0, 5575 % 4—5 A~/mlL, H K& BKIRR 1/2—1/3  ESMR 70, RS AL BRA 4 He 2 B AR IR e
K AR E—EL
1.2 it

ARV DR b 4l A= R AE TR SIS | BT 5 b B M8 ok B AL T A K B A BT BE & R
ERME AP AR IR R BR %5 8l 42 355 (1S0) 2 [ £ 7B ¥ ( Chaetoceros muelleri) ( CHA) . /NER 3 ( Chlorella sp. )
(CHL) .U E i 38 ( PLA) #1581 H 22X 3 ( Nitzschia closterium) (NIT) o iK1 25 RIS F M S5 40 BREF M4
OIS 53 4 PR 11 TR AR 4 41(1SO/CHA 1SO/CHL ISO/PLA Fl ISO/NIT) , 4t 9 A~ b L | F41 15
3AAT . MBS BT PR 25, H B0 3—4 Ik, H B 3.0—4.0 x 10° cell/mL, X5 #E4T 10d

YU b4l s A K FETE LIRSS A ALK 0.1 2 3 4 5d G HF IR AR IR (DL 10d) 35 7 4
AFRAE  BEA 3 A FAT, DAERSEHE 4 3 o0 R, 45 A BR AT 4R B0 BT TR B, H AR 3—4 Wk, H iR &
3.0—4.0 x 10*4/mL, iRE 3T 10d,

1.3 #pyAK 5
E 5 5UBE T E ORI ek 40y R 052K KRG B B S om0 TR R B BB LN 52 30 4 R iR 5E K
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H(133.226.63) um, B RMEL B S & LAERK LB RO, 450 T4 R UG IR 2, o 4l Btk A
WA, R o, RIS R, XA AL BRI 706 2l AEA T, TR TG 3 BEHLIN & 30 ~4) e
FIse e, IE IR S A R He ], e IR A KR (SGR) W R AR

SGR= (InSL,~- InSL, )/t x 100
K, SL, FSL, S0 R4l BRI AR Fe K AR I 45 R 524 0 IR ]
1.4 St

FHER 7 225081 (ANOVA ) 43515 B A~ 90 AS [R] b BR8] A= 4 A7 306 B 22 S b 47 b4, DA SNK 75T
HIGHRR, E KN P<0.05, T BB A ISR 22550, -5 7 22 0B B e K iAo F Ak
XTEL ARG R RO X R, BT A Seit 4 i B SPSS 16. 0 AT 8458 1L,

2 #R
2.1 OR[EVEART S BA A A7 5

ARV AR 2 AT b &y v %) AR A SRR o 4 H E 9 DL 3% 1 R A K RS L 3. 27—5. 15, R A%
4y H L B3 LR 0—76. 67 % o 4 PR A BRI 20 &) HA R A 1 SR RN AR A 40 H P B3 (3 i 1 S bR
— BRI (P < 0.05) . IRABMRAL AR A 4 4 B Rr e A KR FIHR 5 40 L ] 25 5 83 (P<
0.05) , )il % K 1SO/CHL>ISO/PLA>ISO/CHA>ISO/NIT, I1SO/CHL F1 1SO/PLA , i} 55 4yt e f61] 2% 5 A 1338 (P>
0.05), PA—PHRMEMEZ | 1SO ZH 40 AL A R A K RN IR 5 40 e Le 35 8 3 i T VeI 4 (P < 0.05) , il
J¥ 24 1SO>PLA>CHL>CHA>NIT,PLA 1 CHL 2 445 A K R FIHR o5 40 B L 491 25 5 A J 2 (P>0. 05 ), NIT 41
KL AR S L, i 0,

ARV AE T i 4 A SE K LR 1, 58 K AYE A 184, 7—222. 9pm, Bk CHL A1 PLA 4% H )7 K
ZFARBEIN(P>0.05) , AR R 4 e K25 83 (P < 0.05) ,JIi)F 4 1SO/CHL>ISO/PLA>1S0/
CHA>ISO/NIT>ISO>PLA >CHL>CHA >NIT, A [ 7HARFA% 40 T fek it 2 s 0 47 316 22 00 18] 2, £7 36 R 190 B8
20. 44% —44. 44% , W 4 FRA PEVAT 1SO UG 4H B i 4 AE TG R 22 S5 AR 35 (P>0.05) ¥R &/ T 4
P —RHAIRZ (P < 0.05) ; B NIT IS0 4 9 AE 1 R I 2K T PLA 41(P < 0.05) , 54 CHA A1 CHL
AR R E R AR E (P>0.05)

F1 AEERSGETEELRNFEERKEMR I RELG

Table 1 Specific growth rate (SGR) and eyespot larvae ratio of Scapharca broughtonii larvae fed with various single or mixed algal diets

PE} Diets e E K% SGR HR 5 4l e L) Eyespot larvae ratio/ %
180 4.10 % 0.06d 44.45 + 3.85¢
CHA 3.54 = 0.02f 14.45 + 3.85¢
CHL 3.73 0. 16e 25.56 + 1.93d
PLA 3.89 = 0.08e 33.33 +3.33d
NIT 3.27 + 0. 14g of
1SO/CHA 4.47 + 0.04c 58.89 + 1.92b
1SO/CHL 5.15 + 0.04a 76.67 + 6.67a
1SO/PLA 4,86 = 0.02b 76.67 +5.77a
1SO/NIT 4,11 = 0.09d 42.22 +5.09¢

[ 570 [ R [ 7 9 Ak B ) 2 5 S B 2% (P>0..05)

2.2 YU & AR AE TG R

ANTRVYUR BT b 4y v 8 e A SRR o5 4 H E 91 D0 3% 2, R A K R TS L 0. 74—4. 04 HR A5
L LIRS BN 0—44. 44% , UK 0 1d Al 2d R0 2H % B A0 40 8 AE KR FIRR A5 4 A e 91 25 S S I 3 (P>
0.05) fHX 535 TYLE 3d X LI FiRIS4H (P < 0.05) . WU 10d iR 5020 2h d i e A K ik, 0. 74 +
0. 13, RS d el 0,
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Fig.1 Mean shell length of S. broughtonii larvae fed various single or mixed algal diets
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Fig.2 Survial of S. broughtonii larvae fed various single or mixed algal diets

FRVEAA R R AN R AR BN 22 58 .35 (P>0.05) s iR ohrifi

AU IECT bl 4h d 52 K L 3, 72K IYE Bl R 143.5—199. 4pum, UK 0 1d A1 2d X586 20 4h
PP ZE AR E (P>0.05) (A48 25 YLK 3d XA LRI (P < 0.05) . YUk 10d I 414 B ek
/N, R (143.4541.45) pm,, ARVPUBRIRECT BBLmi 2l B 0977 15 2R LI 4 A7 16 R IVE B 43.89% —51.67%
AR 4 (B AE 16 R0 22 RIS 3 (P>0.05)

K2 TRITUERET R 4h B89 4 K AR 22 4 B bL 51

Table 2  Specific growth rate (SGR) and eyespot larvae ratio of S. broughtonii larvae starved various days

UK E/d FrE KR R 5 40 AL LA %
Starvation times SGR Eyespot larvae ratio
0 4.04 + 0.06a 44.44 £ 1.72a
1 4.01 +0.16a 41.11 £+ 1.92a
2 3.82 £ 0.14a 41.11 + 3.84a
3 3.55 +0.13b 27.78 £ 1.92b
4 3.07 £ 0.07c 15.55 + 3.84c¢
5 2.88 £0.11¢ 7.78 +2.16d
10 0.74 + 0.13d Oe
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IR 3] [l i [ R e A BB ] 22 5K 8. 3% (P>0..05)

220 ¢
210 ¢
200 -
190
180
170
160
150
140
130
120

hes
Hes

md
Ho*

Ho

Ho

564 Shell length/um

=N

0 1 2 3 4 5 10
PR R L Starvation time/d
B3 ARSI T R 40 R i<
Fig.3 Mean shell length of S. broughtonii larvae starved various days
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Fig.4 Survial of S. broughtonii larvae starved various days
R R
3 itig
3.1 R[EIERAT S B A FE I 5 R
DRI NG & B 5 H SO0 EGEAE I E SR o8 i, K B 2 1 #E40 U I e B B MR R R G R
kB RREERE MY AL, N TR E &M T, B B p s an e ] MR S U B B s R 2, AN
ARG UL B RAEFR, BT R A4 AT AT DUCSE B B R AR B S A DL ( DOM)
YR B IR TR ERIHZ B Bl A A= K K 3 S AR X /N DR PR MR RE AR RS M sl B OR R R 5 R
Byl BB R, W R A e RN T g B D S BB B . DS A U RE A 25 R IR 2R R A B A RoOK AL A
Yy, U254y s BE BB RS PER H  — LR 7 R, PRI L AT oK — S S i 1 19 2 — ik L R ( EPA) Al 4 —
fik 7SR ( DHA ) 55 1) & e A PPN T A0 M e S PR 25 A i 2 — . BIFSE 3R I R IRISE S K/ g ik
B VBRI RTE, EATX R 0 2840 iuA: K & B R R AR TR B, P SORORIRIE S LA T 14 Fhp
21t 5 2 1) L TR 5 UG D TR AL, 45 SR 98 . A [R) W 1) i S AR R T R A 1 1 458 5 o, I B 4 vp 16:0
16 :1(n-7) 18:1(n-9) & B4 ; &4 & K& 14:0.,16:0,18:3(n-3) .22:6(n-3) (DHA) ; BEWE 2 1 14:0
16:0.16 :1( n-7) .EPA 5.
AR IS A AL 7 Vit VLS A F i F R 5 Fh e gl i e 2, IF 5T T R R AR X ka7 241524 130 um
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DL gl B AR FNAATE 52, 45 R R IR ME 4 3 5 0 4 PP i iR & PR B 4 U R 2R R 3R IR AR 4
ORI 5E 4 25 e TR — e RIKIR AL (P < 0.05) , HorP Bk AFEHE G 3 5/ BRI B IR B RCR IR UF . 7R —
PERHAIGZE rp , PR AT H B e A 2l RO AR IR SR R B S AT BB L T BRI AL (P < 0.05) ; 58
H 2500 B 4 B R AR K IRl B L] e R A R A T A g e ik, K R0, b TSR]
PR B8 TR EA , AT DASRR R — DR RS0 B 5 A Bl , 22 Fh B e TR 5 150 DL 2 40y i) 1) 75 Ak
FEEAFT) Tang 2RI S FEEAREXT SCUA TR I 40 BB S & B, BR S 4 0 40 0] S5 4h B ( Dunaliella sp. ) |
=MAMFEEE (Phaeodactylum tricornutum) .U I 8 LA 1:1 IR A BT 4 A9 A= K A2105 FIHR A5 L 4] BH S 4
TR PRI, Yan S5 (ORFFE R, B EEME A (Isochrysis spp. ) B4R 5 /NEREE ( Chiorella
spp. ) DA 1:1 IR G HORES SEA RIS IR i 4 A AR K R BROCRZE W BAF T s $ R/NERBE . A, Xt R
DUPT R S G 0T A RN DU OIS B, A BN SR SR S (Tsochrysis sp. ) [E
TR AT M B BT DU R DU PR A AR KO T YRR 2 A 45 SRR T BRAEHE 4 i S AR
L ET LA R R i AR R B B SRS (HON TR E SRR R A BN, SRR I PR A K R F
P AR AR WA AR MR BRI 4 v () Bl ) Y4 D /NIRRT i 8 S LB DR
3.2 YU HAE K AR YR

HARIREE S50, B TR D IR AR ) 50 TN B S R I 25 43 A b R B 5k | g JC B HE S ) o2 i 4 B 7
HA: i JRT A v 0 26 B Bl 25 PR W L T 52 B LAR B A o D1 SR i 4 R B R Y T A2 DLER RE ), 4
Kheder 2" 438 YU AN R AT 2R 005 14 77 i &l s nl LR FIE 46 19 BE 2 A7 3R AR 1RI8F, S DLR At o) 2> T
14d B, FR B AT DL 4 oA A= K AP R S — BRI X BRAE A W3 22 5% (P>0.05) , J [l 45—
91% . Labarta %" Hi38 BT 14 77 4 BU7E 12d AR B AT (] ERHE B0 R 9706 368 73% o g RAE) 3
HIS AT A B, VUS4l B 75 T LA (E BE G DUR IS ] S8 4K 52 Ko B B — A W (R A 4R
KOOV I 2d HAEAE KGR ek B SIEHSREABA 2R (P>0.05) , 4 dual Ly i 440 R & £ 2
SRR BRSO AR T R, AT 36h A A TR UL AR 2 R i R AR IR PR 4 SR 4 A K (L B
DU TA] A RE K, 2 U AATE 3R AR AR M AR, AR R B W W A28, 4y 1 9 2% A8 2 i ) B 25 DL AR IR Ta] 1
FERMAE R, K REVER R, 7EABEE P, 308 i (8] (1—2d) B DU AN 23 5% bt 77 e 4 M A K & & i R
AFIFEE A B DU R E S 4y i i A R B AR S 27008 EZUIR 10d AL, ) s 2R RO A S
ANBEH BUIR 5,

ARG, AN RV R A 0 4 1) 7375 28 22 S YR I 25 ) 45 SR 3R I et &y H 7 A R WUR A ) 45 14 R A4S
AT DURRER S ARG R, — SR IT R B, KRR s A L ) A AR T DO LIRS T B D27
Teah BRI E FRAN T, A6 i 0 T Sy DL A b 35 B 0 T ) o BETUE R uB e 7K, PG et it )y H B 6% 1%
K Th B AEA DL AL T S T, X AT RE R DUHCRAS T 9 BB IR R B s A s R RN 2 —, 7Eilge
— ELARRAER 20 4 AT A S o A 1, 18 TPl DL Sl DR T LR SR T 4 R AL R B
sk, HEBUOIH R, B P BB R B, SOV A) R AR, B BRI R, TR AL B (0 2
PN, LWV 2 Uk B S AR ORISR BT RE A, A0 A 45 R B JRLIT Y 37 0 40y HhnT AT 32 4
] A LR, (EA I T DU 23 (0 8y i A e o8 L iy DRI 355 7 SR e el i 1o AR AR ) o
AN BT EE 1 OO0, 325 N 72 PERL | i G IR (B AL 4k 6T &)y U iR AN 5200
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