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Effect of water temperature on larval development and
metamorphosis of Sipunculus nudus
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Abstract ; Experiments in this study on the effect of water temperature upon the development of
pelagospheric larvae of peanut worm Sipunculus nudus were conducted over larvae from swimming period to
setting stage, in which, parents worms used for larvae-producing were collected from native sea waters, and
larvae were obtained by man-made induction to spawning and hatching. The results showed that the
development durations of larval S. nudus from swimming to setting stage were closely related to the change
in water temperature with a relationship in response to Logistic curve, indicating an optimum temperature
range of 27.5 -32.0 T for the development of the larvae at swimming stage, a critical range of 27.5 —
28.0 T and an optimum temperature of 30.0 —34.0 T for the larvae at metamorphosing, with the evidence
that at 30 C or above larvae at metamorphosing could arrive at obviously higher rates of both metamorphosis
and post-metamorphosed survival, and the survival rate of postmetamorphosis being above 20%.
Discussions were also given in this study to explore the possibility that there may be a close relationship
between the distribution of natural resources of S. nudus and the distribution of water temperatures along the
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China Sea, assuming that the increase in number of the natural resource distribution of the worm from the

North to the South might result from the change in water temperature.
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Tab.1 Results of larval development and metamorphosis of S. nudus reared in different water temperatures

03 KE(T) SREB I IRATR SAMPEESRE  RFEH)  BHERELWERNED) ESRER(%)
o water ( month-date ) ( month-date) duration of duration of all the survival rate of
" temperature beginning of larva-rearing time of setting development individua’ s setting metamorphosis
1 21.5 07-19 26 18 0
2 24.5 07-12 18.5 10 0
3 27.5 06-23 0706 13 3 0.12
4 30.5 0703 10 2 21.5
5 32 0702 8.5 2 22.6
6 21.5 08-04 27 21 0
7 24.5 0727 19 15 0
8 27.5 0723 13.5 4 0.07
9 30.5 07-08 07-18 11 3 20.6
10 32 07-16 8.5 2 25.8
11 34 07-15 7.5 2 10.6
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Tab.2 Results of larval survival rate and metamorphosed survival rate of
S. nudus by indoor and outdoor rearing

TEAY AR TIER (pm)  KE(T) WESHEPHER(un) EERE@)  RER(%) ESREE%)
rearing mean body length water mean body length duration of larval larval survival metamophoed
group of earliest larvae temperature of setting larvae development  rate at setting survival rate

Z N4 indoor 280 27.5~29.5 865 13.5 91.3 1.6
EAMRELDE
BRSNS
indoor reared 30.2
setting larvae
moved outdoor
%= 414 outdoor 280 29.5 ~34 810 9.0 80.2 18.3
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Tab.3 Average development durations from
two different hatches

it’:ﬁﬁ'—?iﬁﬁ*ﬁﬂ %:( % 4) © mﬁﬁ%‘ﬁtﬁ wati( z?ngirlture developm(iigujiigl:)on average
By HT 4 AR, S5k WL i 2k M Logistic 73 215 2.5
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Tab.4 Variance analysis for curvilinear regression in relationship of water temperature with
larval development of S. nudus

B4 LR DF ss MS
types of independent F SF
regression variable Reg  Res Reg Res Reg Res
R4 linear JKiR 1 4 249.81 14.52 249.81 3.63 68. 83 0.0012
¥ logarithmic JKiR 1 4 256.35 7.98 256. 35 2.00 128. 49 0.0003
& power JKiR 1 4 1.169 0.002 1.169 0. 0005 2290. 74 0.0000
SS JKiR 1 4 1.164 0.007 1.164 0.0018 663. 89 0.0000
HK growth JKiR 1 4 1.164 0. 0064 1.165 0.0016 732.95 0.0000
FE %1 exponential JKiR 1 4 1.165 0. 0064 1.165 0.0016 732.95 0.0000
Logistic JKiR 1 4 1.165 0. 0064 1.165 0. 0016 732.95 0. 0000

Notes: Reg = Regression, Res = Residuals, SF = Significant F

30

o

a

[3)

=]

a,

S

2 20 - @ observed LB

[
e . ‘
@T‘c x linear #&¥k
=5 o
I A logarithmic XF%k
:qu & power W

a 10 -

o ® S S

ey

w —

g A growth 4K

% exponential ¥E%
0 L ! I I ! ! | ;O logistic
20 22 24 26 28 30 32 34 36
K/ C

water temperature

Bl 7 #ISEHEE DM T B

Fig.1 Comparation among regressions of 7 types of curves



5 ZEE, % KRNI R B4 kR T BB 637

[
[=]

+— observed SER W 22
- logistic

D3
[=]

[y
o

REHM/d
duration of larval development

20 22 24 26 28 30 32 34 36
K/ C

water temperature

B2 SEVNEHZE S Logistic B3 ELE
Fig.2 Comparation of observed curves

with logistic regression
3 g

3.1 AREANTSXRERE

TS T He B AR R B AR AL e bR
HAEM . M\BAMREWEREKY, TigEREK
SR RE RS EE T A BRIRA R ERE
T EKRMET 27 T, SR S & T A
GRERBTATESEERERNER, 2HT
BRRTIHEEE R, A T4 4 s b N
WRMEEEREY, N\ R FIRE & I K ad15 3|
HAMAETE. AR ENSERTRIER 1, 8
MEWER, A 32 ~34 CERT, 4%
BEMAESREBE.ZEH, BHERENE
%, MELERH L T8 3 ~5 min HLIEK
Bl 1E B B K i i, ST RBIE B A , SEAZE N
U RR T R S PR A T BRI, RO AR
HEAER

ZHOGHETCE MRS R AR R B T READ
A—AREMENIEFEE ., BIEEE 1994 £
1997 4E 4B BEAT B B IR Bk B LA BB A LB H
At BT I Y [ R RN S B LR 45 SRR A , B R Bk A
MAEKBIET 23 THY, SRS BLTE RAG; Ve il
717 ~19 CTRFRATEERERMAT, RA7E
21 ~23 T EMA T ZREZEZE . R4
ARFTERNER, RITAITBE RN ERER
Bl LR B R IR 27. 5 ~28 C 2], B is 430 ~
34 T,
3.2 AREBYHBTSRENEEIRRS

B TR E N RERBE RN, SR E
7 27.5 T, IR LB R A AR BER BT
MR, EZR SR PERERE R, Sk

e HE kRS, ZERHEIET- KM
XHEPHEEm RS R R EW, UBEE
MBSk R A sh i A\ R AR 4RFET-, i1
B, A EEER 30 TLLER, Sk EIR
FIZRER, FERARENEEER, XHH
27.5~28.0 CZEIMBE N ZESHRERLRT
B L A, T BRI I 4 R i xE LA T2 AR S, B
Bp i 52 AR S TCEFE
3.3 AREBAFESHSKEBHXE
FiEERBRDHESTER S, KR
SHERNVREIV RS VR R MR, B 5 B A
FRHRHELLBRERE, AP EIHLT, &
I RERBRD, BRI, RIBAPRGE R, FH
B W BBIR 40 T BB 32 K IR A 3R 5 R R B PR
il HRFREEKREBRT KRB AEKE
3. RESKE2 B2 LI E— B L FE
=L, Bk R EILEER . LTI HEXKER
BIKA 0 C,lhig X B M/KEPAE 15 ~16 T,
BpfE R, L XK iRt R 26 ~28 C, 1M
B RKIR R ARE 30 TUUE, MREF/KE
HFBiE 35 C, THEBXZHIUBAREFT#
EREESH, FTEREREZEX BB ER
MABBIE F MR KA E Y RMPRE, FE
KR 26 ~35 T, B HTFERMEREET M
MERT. WA, FHNFER KBRS E TR
BARMAERKENE, By s 2R TREN
BYIRE, BEHEENE, KBMERN LS EE
AW RE AR A R . |6 X Ak dLEF L
B, hNEEEE, BY el B RN ER
W, E b, I 5 # 2 HOBERA IR SR
WESNE, BN BREK/KEBETUSEEERKA
BRE, B T 2 B I I B el A AR A A
AEMESESIYH RN E, SRER T HES
R BB KSR, PEEEHMEX R
RUEFERTHHEERMEBIER, B—FEH
ALK RS, FBOR I 2 d g PR s s 2R A5 i
Ab, I ERIKIR T BER S B AR T B ERK
BMATBRER TR, bR ESEREE
B EKIRE , BIRaeaom A4, Xt T AR 2
MEEPILE T E. 2R ERILFHER, #5
XS YIFE X g X of B At 7 v A TR B
KREBAR, B R TH— 5T,



638

K =¥ R

31 %

B30k

(1]

(2]

(3]

(4]

(5]

(6]

BER,ZHEE R ENAMANBIRI]. &
HHETE ,1993,12(2) 169 —T5.

2 BB RERERGPREEREEI]
TTERL 1999 ,6(3) 1222 —226.

ZHEE, B UK HEERERAEYEPRT]. K
FE2R 2002,26(6) :503 —500.

ZEEE K BERH FREAERET S
REBRHBIIL[T]. B ¥ %R ,2003,22(6) ;
70 - 175.

FERE, ABR, B, 5 BT RE =K
AARA T MARERBI[T]. BB EREE
#,2005,25(1) ;5 —9.

ZESEEE B K, % g E B R ERBE

(7]

(8]

(9]

(10]

FE[T]. AKF=R,2005,24(2) :1 —4.

Rice M E. Factors influencing larval metamorphosis
in Golfingia misakiana ( Sipuncula)[J]. Bulletin of
Marine Science,1986,39(2) :362 —375.

Rice M E. Larvae adrift: patterns and problems in
life histories of Sipunculans[ J]. American Zoology,
1981,21:605 —619.

Rice M E. Larval development and metamorphosis
in Sipuncula[ J]. American Zoology,1976,16:563
—571.

ZEE,FRF 8 . BEXRMERRE 4
BEREERBSHEMI]. T ERN%,1999,6
(4) :307 -310.

XIBIT 5 2008 ££{ Lk =KFFEHE)

(MK P= RN R B REEIMILUKFRI A ENSE S 2R, FER
Bt B APPSR RIBE R , R 2R SEAM AR SER, FERRBIFEIR K=
FEAIETE KPR KPR RS AR A ol K IR R A L LR S AR ol &
FEHEAGHEL REMARSE IR, AERE, FREHR, SR 5178, MR, HEmEE
ARFJIMEBEBEBTINITENSE. BEG,( 8K RFEER) BRSSO OCHTIEB AR EN
H SO EA T P BB B SO B R 0 D P B ARG SCRTHR BT o B R 2R R B
BT o E R L BT
AFPAMA T, K 16 I, BRI AFETT. BHIEHN 10 6, 24FEH 60 TT(FHE) . B
FrAniE RIS  ISSN 1004 - 7271, N4 —T| 5 :CN 31 -1613/S, EHEERRS 4 604, HAIFK
TRE5:4822Q, & FI7E LMK )R ITH , il EEHL R E 4B FITH

REEERMAE: BT ET R 334 5, LK RE 48 54

BB 4%:200090

BE A H1E:021 -65710892

£  E.:021 -65710232
E-mail : xuebao@ shfu. edu. cn




	73.pdf
	74.pdf
	75.pdf
	76.pdf
	77.pdf
	78.pdf

