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Study on early development and feeding of larval Sebastes schlegelii
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ABSTRACT The early development and feeding of larval Sebastes schlegelii were studied at
water temperature of 15. 4~16.0 C, salinity 30~32 and pH 8. 4. Results showed that the to-
tal length of the newly hatched S. schlegelii larvae was 6. 07 0. 25mm, with the rudimental
yolk sac at abdomen. The total length of 1-day-old larvae was 6. 21 4+0. 31mm, and the larvae
started exogenous feeding of rotifers Brachionus plicatilis which were nourished with unicellu-
lar algae (Chlorella sp.). The total length of the 20-day-old post-larvae was 8. 81 0. 40mm,
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feeding nauplii of brine shrimp Artemia salina. The relationship between increment in total
length (TL) and the age in days (D) was described as: TL (mm) =0. 009 6D?*—0. 041 5D +
6.750 3 (R*= 0.987 7). In the starvation tests, negative growth of the starved fish was obvi-
ous. The 4th day after hatching is the critical time for a 3-day-old larva to resist starving, The
period of no return (PNR) from re-gaining food was about two days. 1-day-old larvae got the
highest average feeding intensity at 8 ¢ 00, while 5-day-old larvae at 16 : 00. Following the in-
crease of catching ability, the feeding intensity reached the highest point at 12 ¢ 00 for 12-day-
old and 19-day-old larvae. 24-day-old post larvae’s feeding intensity reached the highest at 12 ¢
00. 30-day-old post larvae get the highest feeding intensity from 12 ¢ 00 to 16 : 00, and the peak
at 16 : 00 is higher than that at 12 : 00 obviously. Larvae showed a feeding incidence of 100%
in 24 h. Therefore, these results indicated that there was no obvious feeding rhythm in early de-
velopment stage of S. schlegelii. Feeding rhythms of S. schlegelii larvae belonged to the all-
day feeding with feeding peaks occurred at daytime.
KEY WORDS Sebastes schlegelii Early development Point of no return (PNR)
Feeding rhythm

M4 Sebastes schlegelii (Hilgendorf 1880) X ZiF K Vi, AR B#E B BLaMBReE, BREX.
EEXERNIESEREE2F AR, MEREBEARATERNFHARERE, BEURMMER A&
Kt R, P EXNAREEARABL,  FEFARAB . EFXFEEFNA . CRRBAIEEESHE
AKARWEBELSM, AEERELULREE . CAHFBETHARABMERES 200)MBERFRHE(KERSE
2003)., HET.EHIEEXMNEERmAY S ATEHE BERINEEIEEXSFFTENAR, MEHEEH
BRI, BRI B R % (1988) @ i A TS LB X KR & F o 78 930 25 5% e X1 5z B 48 (2001)
SMATHEBELAGTRBERENBARRESUNHRE SN TRETESREABRTHESREMEST
AL, IR B THRA RS, TR T REFRESAFEECSENERIE AR TRERHHBEKHOE
MNEEYE R 4 BRI,

HE W BERHRETFNBREKEBERNBSEREY R LRI LENTH. SHRMRBREALETH
ZBETHAREAEKSEEBERT TERIRANMRE, SENEERENESERANTHINVRBRBIFHAR
TR MERSE, A ETERENHMHEETFER BEEEMHET K FREBEEXNEYEMETERS,
FEt, 2 IR B A KA R AR .

1 MR5HFE

1.1 ##

SHTF 2009465 A 19 H~7 A 3 BEIEMEREELHAERLAH#HT. BERAT 2008 4 11 A#
AXB.EIEZENALESR., 200945 A 19 HYER 2 2 00~3 : 00 M £ 78 55 M A 7™ B AF 6, AT K 3 &
i, R FLAM I —4 80 BIWEMR /K FAMKREAMBRN. REFKBAKEPHET L. Hld
KN 15.4°C L, ATBE R 0. 5X10°~1X 10 B/ m®,

1.2 A&

1.2.1 ¥iF®
B ENBEFAETREARBRHATEMES. £4 HBUMNBKET, UEEHHK 1045~
70% ., FFOEE R E T /NERBE IR AL R 45 R B 3 B Brachionus plicatilis , JEAL Y R BURFE E N 5 ind. /ml, 20
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H R F a8 o5 it Artemia salina TH S, BB HBEN 1~2 ind. /ml, BHEKE K 7 ¢+ 00,14 2 00 # 19 * 00,
YeEREtE g 7 00 3] 19 ¢ 00,6 IR R 200~8001x, B i K& /NERBE Chlorella sp. HF R 50X 104 ~
100 X10*cell/ml, B & K B A TLIE B IR H) H R\ K.

PRER(TREE 2000 . FaAFHEF BB, ¥ —F o FARKEE 20L WIBENE P HTIR
BB IRBERTFREEAZSFELIIET. BEFRAKIDREKSERERTE 1K, 8K 8 00 BE ML
TREHBK 1/2,

HMEEFMIRRBNE,CRAESMEB AR HEFHFAKE 15.4~22.0 C, K E 30~32,pH 7. 6~8. 2,
DOZ=5 mg/L.,

1.2.2 £K4hHefiEikst

AFarEHEER AT HBERYRIBH F 4 30 B, Alrts £ R 0. 02mm) il & £ K ; W B A& E 6%
AHETRER L, AERKRERERRYT LAKSE, ABRER 0.05mg WA REH#HTHE, ANMETH
KR .

1.2.3 BEHEANZ
1.2.3.1 KBPEE

FRAHVRBEZENBERABRHEEFTESE 2005, NMfaBiY4XOEHB,BXE48: 00 M
MRS AP EILEE 20 BU EWFAARERA 1000 ml B HBE2T/MREBEBRANBETRRL R4 10
ind. /mD ,RRFEHEKE,1.5 h SHFAZRBELY 7 BM xsp-40c WAL A BHMET RERRFL. FAH
HBRASERRHNMEDIEEME. BEIMEHERSEBRUEZEN BN ERZ L IFANTKBERE,
1.2.3.2 AWLEF S (PNRHHE

A u] @ ¥ & (Point of no return, PNROE#FIRBEIPTARMZIVRM B EIER S, FANREZSN,
REXBUEFE —BITHE . HELBFHOATRBEEXKEBTERES, oA R @ # S WA A A3 # YR (-
reversible starvation) B4 2 5E 1= (Ecological death) & (Blaxter ez al. 1963), A A]i%E S M8 E H it (7 &
Y 20044 1995 . 8XWENRABHAFANVMRERR B ENKERSEPTHNEEE, YFlE
MK EERERTHREREVREBEEEN L, 50U FACESEBATREBEREESEE N, BR A AT
BEEE. A% QUBLERB(BB ERR.

1.2.3.3 BHRBEYH
BEARE R E Y- B A B, B 1.5.12.19.24 1 30 HRFHA  EFEHMPE 24 h N, ER b WA 1

K, BREFEI0R,3NMEE. AR BETHRINETRERAFL, B HAE, HEEYHETITE &’
Y B B A R A Y A RN B TR . R 58 R 5 R I R SRR N B8 3 R 11 g
BREZ.HFENMEESRENMEBBENE K. FHRREE . LRAER —NEIFRERBNFEYE.

2 XBER

2.1 St

REFHATCEMHATFHEMIVEHNAERKRET HM/KENELFELE 1 ME 2,

E/KIR 15.4~22.0 C . EhFF 30~32 MIEFHR &M T KB TL= aD*+ bD*+ D +d F B fFakiy
Kk SHBHFTEE, BRI EKERY.

TL (mm) = 0. 009 6D?—0.041 5 D+6. 750 3(R*==0. 987 7)

RP,TL 2K, DIHHERE D,

TE 18~20 HEd Z B, BEEFAA R EEES, 25 A KEEH Bk, ot b BEE KO —NETA B
BEME, KEBSRA, BOARBENH., YURZEERD B TUFAERARFHINEE, RIBEREE
K YPEBRBRRE IR TFEHTFRAEMAEFRBEN AR AMERAEK(E 2, E 5 HREIRFA

L.
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18. rowth of larval 5. schlegelii in total length an Fig. 2 Growth in total length of the unfed larval S. schlegelii

variation of water temperature in the nursery tank

2.2 BEfHH

2.2.1 BMRBEFART#H#H#E(PNR)

PURSZH KR 15. 4~16. 0°C (EEE 30~32 HIARMF T, X 0~4 HIRWFADFIHETERER. F&

PR B HH TR0 Hig LR, U0 250051 Hid

BB BT, SR Bl S el , IR D) 95 %6 S HT K 4]

BRBEH TR HEE  MRBEREE 4SX% FAFEARTEELS, FANZIRMYEEERSZEE3H
k. 5 Hig fFARA ELMIET. Hit, FAMNATEEIURBABE MY 2 d3E 1 FE 3.

®1 ERFAVIERE
Table 1 Initial feeding rates of S. schlegelii larvae
A # R E BB BREH AEEERH VIREBEE

Days Observation number (ind. ) Feeding number (ind. ) Non-feeding number (ind. ) Initial feeding rates (%)

0 20 5 15 25

1 20 19 1 95

2 20 15 5 75

3 20 9 11 45
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Fig. 3 Variation of initial feeding rate during different

periods of starvation of S. schlegelii larvae

2.2.2 BRBEYH

M4 REAFLZFNHAERARNBEERR

Fig. 4 TFeeding rate of different development stage of

S. schlegelii at different time during day and night

DUARRFEEE AN RERMBEREERMRRBERENEML. X 1~30 HRFHEATE 2¢h

ARE BB A RN E T RE . HRILE 4 A 5~

I H e — B HAP R RS, RRRERS R

A 10,
FE 8 ¢ 00, A X i 5 B R R Ut i BUAE 8 2 00 &2



12 ol B ¥ o R £ H

A>FH— AN 16 : 000 4 FE 5,
5 HF B aRES LI 16 £ 00, 754 BB E U5 5 BU7E 4 ¢+ 00 A1 12 ¢ 00, MR AR 3

g HBLAE 4 : 00~12 : 00 F1 16 = 00, HIFE R FEHH 1002 (F 4 FiE 6),
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3 100% (E 4 F1E 9,

30 Bt MEASARIE LA 16: 00,25 REPE T, ELBKA 8: 00, BRBERIHM,
12: 00 X85 —FRiE,H16: 0 FERBEHEE T 12: 00 FER%E., HE 4h ANESRRFT L. HA

100% (| 4 F1E 10),

181 35¢
2 161 E|
sf‘;? 14} &
8 g 2s}
@ 2} &
k-l =]
& 10} S 20f
k] s
) 8r 2 15}
5 o
B 6 E
i) f  10p
#H 4t =il
& &
Qﬂ 2} @ 5k
14 L
0 . L . . - . - i N L L N '
12:00 16:00 20:00 0:00 4:00 8:00 12:00 Y 12:00 16:00 20:00 0:00 4:00 8:00 12:00
(8] Time B8] Time
BS5 RELARFEYHERAFNBHERBRE W6 SRS HEGTamERARNBERRE
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Fig. 9 Feeding intensity of 24-day postlarval S. schlegelii Fig. 10 Feeding intensity of 30-day postlarval S. schlegelii
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3.1 BEEMEBHAEK

EATHBEEAGT BRAaRT M. Ia M ERFHE, BERENL. 10 HMFE, BERMEEKHA
8. 24 mm, /P MEEKN 6. 94 mm;25 HIBE , BRRXMESE/NMEEARTRAEHAEMNES . XMHERH
BAER, SR THAEXAGEEZENESH . B2EE THERERE, NERE . HE HERAKREHRSE, R
A fE— 5. 18~20 HIREBEFAE KN —THT R N FaRAEREEHATHNRNES
REFHPB P A REFENIMRSFET MERNER BFRE I, X 2= 0 EA 4K E KRBT SRR
BHRBERFRRRENEMNEE I BEARNMAERRENTE. IWRZBRDPHI - FaERRE
HEE.TEEHNEEHEFRMERRST FINABRSSWEUE B TREIBEEES, REBHEESSHR LI
JEERCERERE  EE AREENREES MBEATREKEEK 199D,

R 347 HE BB MEK/NERRE SERRE, AR TE(EFRR  1997) YR # (45T
W% 1998) KBS CAREEMESE 200D FIH AMBE (=4 B 1974 HERASHERAUR. XHERS
S REREAEEANMEE, M TRE EENIBRTRAHLEELAFTHENM S ERHERZVE,35 H
KR (16. 4242, 14mm) MEZFRBIHAE . MM EERMEEEMEME TREAZW AL, FERER/PAR
BT, XU ESHAHATXKEWERZ—., B FRETHIB P ERN S, BR™ER MR E
RMEAETRASE, NTREF HRER, BT N ABBESTREM.

3.2 BHFEMYIREREPNR

WHEARKTA—RYUFEFRAEYIE, TR, BEMFEH 3~4h FRIAIT OH8R,JF 0 R
60%~75% , T HERR XN HPVBE N HAEMB R (EFRSE 2005, TEEEWE, FKIE 15. 4~
22. OCHIBFRMET FAF-HEYRAALEASIFORE, FFORMA 25%, KEHFA-E 1d 5D
BERHR, XARERAY T FARRERAONEE, KNFANERAETEERANREE RN, 0T
WU sh R G AF Ty AR, R EBUER B MR B R LR

et A PNR 8, frE EF BB E RN EERRWAESE 1999) . BEFHTEKIE 15. 4~22.0 CHH
FHMT, AFF DA B PNR A 4~5d, X SRE0E 89, AT S Bk A7 S 28 30 X R B B R i S R R
EEM. #A PNRMAFELKE/N, 0K ERRER, WA D RIEKERIBR DU 3]
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3.3 REFHANEATE

BEYREEERTA¥MAMNEENSFZ — BEAXNBEEHIRA L FEHME, XEXNHEFFHE
HI—FEsHEN, —BRAONAREBER B LEE . BEEELURLH B A 4 #X % (Helfman 1986), B
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14 : 00~20 : 00,14 : 00 BYYIE(HBA BB F 20 : 00; LIREBA(H K% 200N EPRFHEHBRTRE
BRTFREBREFHFHANRSE 2000 RHEABTHBENBETRETREESSEFIUBRERIE.

FLEEF . RANHFANBRTERTRERRRIE, ENFANRIREN - RERAEFF RAY
BRFEEHITE 12 00~16 : 00, H 16 : 00 MUEEBIBHF 12 : 00, WA, BEFHEANBE SR IEHBLL
REAR . BREFHRANBEENIFAELE. Hiit, BEFHANERVTRENZBRTEXRER . XS5FREHM
BHHREARGEWESF 19D AF, BIFEENR, EHFE Clarias lazera P (EE L% 1990) E—
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K. WREHBEREDIHKE F—EWRBEKE, AR ELBERERESIPELORT M BHREEEK
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