L RER-L Y
006% 5N

# H K >~ #® ¥
Journal of Fishery Sciences of China

Vel 13 Mo}

My 2006

M RRGEEKBENNET
x £, &

1. PN AT LR R R W 266003; 2. P ok BENEP M BT PR RS PN PRk

RPARR KA SFLFE. IR B 266071)

I3 T MR ] X441 18 A postachopus sapomicss Selenka ) AREHEM S DS K ORIG Y. BRFH DT
FSENATLRPANKERNSPE FACERMALLAY R A A TENELE NET S T FMBEEERD T
EHRER. ENEDEOMTE, T2 MBEER G HNE 070 PR TEEE, W SAS RRGGMY
BN ETR RN B WL, SRS MR TR E N TR RS

(P<0.05) . RN BE S0 B FOBRERN(P<0.05)., EFCRLMMEANCETIRAR LREIENS
FRAR AL = W B B L R O A R R L A LS M R 0.74 R 0. 75, REY. M THSHRGHERNR

RETRRX, ERTRYTRSOE WIS R R RCRS. [PRA~RE,2006,13(3),378-38)

EL LR L]
PESRG W69 THERE:A

B 8 ( Apustichopus japomicus Selenka ) £ 6 8
EHHZX - AHETNEOEAS SN Hemnm

Prim. MSARTN ERFIVELLTRDNR,
Ceh R W RRA, ELE. BT
MEEREANT L. ASsa e A8 TAKR
M. Ee HEFEDARENREE SHERT
R ANGE"ESEAERRRLE" "IN

MENSTENER, BANNSETRITAR,
Y R B AR 1 00 BT Ak B R WD 22 5]
HNRERERZ—. RANREARTFRAEKN

£ BEEERERTRS ik, TRES, WA
BTN FEARK=HWTZAN. BEXTH
SaNN PR HNM LT,

WS TS RADMESWE PG MK
BRI EEAEATARN.MEEREE, BN
EME RS U BT WREN Y,
VAR NEAMIEN AR~ S AN ERR,
BT 20 42 70 L, HPARNRESEHETSH
RRE, TERCISEGOMGALE, HF 8 Ix
el apsNtirBRNERSNS

SWAMN2005-07-21; WTEM:2005-10-26
EBEWE ol SRR (022110104)

XM ;1005 - B737 - (2006 )03 - 0378 - 06

BER Dk FER. AWELK LY,
FENUR BTN ) IR B OGRS AR, AR,

MO RSy EER -8
B EOMCE S RRSEMER" Y, 4FeE
sSith AT MR, PR G SUNGIT N
AR R TTE, FRSERRANY
BE ST NE, EREQEN BAFE BERC
R RE AR, pEEAT RN
00 46 T L4 AR, AL TR SRR, (UL
B ( Seromgy locentrotus intermedius ) , M ( Cyprinw
carpio) . & E X 8F ( Penaens peniciliarw ) WY K
$F( Macrobrachium rosenbergii ) B 1 — S8 8%
st AR I NGRS ENEL AL,
HIFRAK KRR - SR ENRIEFRT

giW, REE R SRR AR
o B S MR 8 5 T B, S R
SHE(WIE PO MM KR IE h BT Y

WS AT WM RN WL R OEREER
HASH,

HEERA S E(198- ). N AR LERERT Foul s shongi 161 com

AREE:N =

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

LAY |

® E9.REERDkCRIEhmeIT m

1 #R5%E

11 REHN
RAFENSSTES 2 TS )RATH

LEEREHNRESTE HASRENSH
. PR MR T 18 T AGAF RS, 1L

RESMERLE, ES~WW2h HIGEHNN
I,
1.2 AIRW

AR MSNTHANEE 18~23 T, Mo
F20:00~24:00. BEFEWRTFHEENE £H
A (AT S mn)BARBRE(RZE

ERANNI-ST) BN, KM 19:00.%
STHIEEMSE, —BMETF.ESEHEM.0.5h

ERSITiREm,

BTESS52-3 1T HEEM. eI RSN
IPNHT MR FIN0LMAABEEN, A
ARNOME W T OREEIERFH-TAHE

E3~SAMFRa, WmEseRaE e
WEEZHER, SMENECRTONE 15~
23T, MR M 10~20ml ',

1.3 BNEN

SRS 2 T ERNS R BER TN
A 170 L AP IS, KM WE 23— 28T, T4t

SRR WE . SmL RUF,BERK 2K
HUMERTEEYE, MEM(EMEG 28I
HB(EMGE®e X) BRSO~ 4
R,
1.4 HitHw
RERAZRRIHT, ¥ T BEN I AT
AT N RSl SAS $F8 GLM(Genenal
Line model) iR R, GLM BRI R
EEEGTLREEY, BIEES TAERRER
IO Arey. 4 T R Yy B
B,

Bl ENEARSNEREAANHESN

Tab.l Anaiysis of veriance for plestypic variston

RN (A ¥k i B ot
Souree Diegres of freedean(df) Sum of squares{sm)  Mesn squares( MS) spamres E(ME)
NN S -1 My o1+ KyXahthykel
MMM Dams/Sices D-8§ M5 ol + K xd)
h:u.x*::::m e " .
8%  Toral N -1

ENS.OHFHYEMTHAN NN SEEER A LERHBYD o RERMBITR .« - TR THETE
Note: N in the nutnber of utal pregensy) 5 i the neeber of s D i the porsher of Dy o in the serianoe of pasrrnal half.sls; of o the

wariance of matrrnal hallsin: o 5 the vananos of hull-sibs.

RN IAFERRAFFNEITER 8
EEEASKENNEESANEANE ST EER

ROV G N E R TR AR OB BT
. A RO E . AR AT
EMBHRLALET.

ERREEASEORNEETYEMRAA
(Kp) TR F 46 RNE(K,) §Te
BEXNTHEANA (K,) M FHLLHN.

K=pligv-522)

Ks = i (M- -,f—..i;al) 3

AP N AERT BN, S M FAND AN
HHEAN .4 HS0 TEEREAZRANERE
Ll PR Rl i3 8 3l B8 LT
TEEARN ) TREREEAR,
1.5 BREDHNAERENERR

RESFENTRE _ER RS 8HHT
BT 3 e siTE Y,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

340 Mk~ BT L JEE ]

EEMEAEITOR LRI SR EIREASHEE
R

e S8

W
LI TP ¥
FREMAN

hﬁ:l‘:ﬂiv—_,‘b_ﬁ'#f]*ci
RGN GRIE h B2 FIEH A EXR
Roe 2 46,40

. eiteh

Ll T
AP bl A MELEYAR. BEEFNR
EHEG R RGN . ol ol 0l BRIHLERE

1IN . R ) T . B
fhitiiieEad s o FTRESESCRLLSRT

BHETEREAR. BIEHHREERREN R
w'Y,

2 R

.1 WP ER O REE

WS F Ak h U6 4 0 R Uk 40 Y MR
BR%2.
2.2 MPEKKNHRAR

-8 ELERAN U ) ) B R 0 O £ SE M T B AHR
LE N F 5o p LN 43 2 anE Bl L
HWfoh Rtk icm F Ry 8 F0.0,
ERRER.

%2 NPREORVBR= B EHEERI SN
Tah.? Basic statistics on body lkemgih of A . japonicar Selenka st sericularis larv siage

JEgtahiensm TN FHEK pan (53 13
Larva phase Sarmpie ton Menn body lergnh 1]
YIM Initial phase 1278 29.69 35,15
110 Muddlie phase 1 031 724.43 6.3

8 HPUTRERZTREANASAN
Tab.} Analysis of varianc for components of phenotyplc variation of A . jeponicn

Scienka af auricularis larva stage
s A — :;I s whtt
Source of Variance o e ¥

TR M) B lritind Lurva phuse
M Witker mres 7 54 477 688 4 mn.aate
] Derns waihin soes 14 16859 .5520 2.m"*
B FIRE Full sbe wathin sres and dame 125 765. 148

£8 Toul 1 2m
HAREH KD Middie larva phase
BN Within s 7 194 750. 206 815"
M ] |ems within ures 14 68 558.707 na
MR P Full ste within sires and dams 1009 2 989,390

R Touwl 1030

- erERRER P<0.01)
Noie: ™" mosre thai dillerence i vory spwlicani{ P<0.01).

WS IR RN, 1 TR
ARV HERRMETRER - BEREN SRNE
BERETVHEANA(K,) N 57.879, § 101 %%

MFHERRH(K,) % 58.429, T EERANY
HEANME(K) % 159.104,
WS Rk bW, 4 Ak MRk s

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

nim

2 LW NSRRI NI 381

IRFEERANHESES R BN EEASKNR
HEEVEEANA(K,)%55.947, B EE L
WFAGARH(K) 540605, B8 RENT
BERNH(K) % 146.184,

1) ROERMRESEES
7005 TR 5 1 R 24 05 0 A A 5 R,

AR fh 2 MR D 2 S T I
MEMEER KEERAR4, RaPWHiTE

RIENEHREAT  EELFNS BTN
BN EHERBRAKY. &S ARENSTRYK
WM TR e ) 3 TR B S IR A B K
B, JOPLLR R PN 6 4 (R, 2N
RN ERZ, CRERMENRENIRE,
A 4 PR A AT A R

R4 RERAMAEARAS
Tab.d  Anslyss pesnlis of cuomal onmponents

PRk M A RO 4 N e L L af phenolypic vartance
PR BA TR AN, R WK By gt
sEMERRt AR AR ERRE rane P Trpeanw sneeen

Pl

Imitind stagee of  Middle singe of

wariance
1.4 HSHROEEKRNHNSET suticularia sunculana
RS LRE TR G R MRR2ERN “ BOATY, WS
FRMA ST SRS WD BRI “ 7098 117190
H. TEAREDUR A 0 0K 153 16 1 0K 1 426 0,74~ “ 765.1480 2089300
0.87; AR ik eh Wik 1< 16 h 0045 i {1 0.75— A=drddia 13857 SIDb
it oh S13.2277  21M.0040

0.92, RGP RKRIE S8R - R
B RIS R N R OF N AR S

RS WPEAROROFRECANIAN 0N

Tab.5 Heritabilivies of body length of A, japonious Selenka und ity ¢ test ot suricularia larve stage

Ignghikpm itk W
vl g Instial stage of suricularia Micklle stage of sunodm
Estimation method of hernabiliy T Body lergth . W E oy legth :
BTN Paternal hali-sb 0.7356 2.4559° 0.7511 2,489
B 5 ¥ N Materral half sb 0.5700 2.5254" 0.9150 2.429°
A Fuoll-sb 0.5028 2.63D5" " 0.8331 2.5851""

"R« "HHEABRE N P<Oo.05 6 K P<0.01).
Mowe; = ¢ " monmw thes diflermcs s sgmificarst P<0.05) "¢ ¢ woers that dilleronee w very sgificsd P <000 ),

3 g

FUSP RGN0 3 METH P LZRER

WG H R, RIEE R FEGITR
B0y 6 & THS B A T IR 16 DA HHR

(R4 U BEXTFLREARN 2. RUHG R
FERMIARCNER S METEEGENE, Hi
OGNNSR PCUIRMG . %65 0T LAY, LR
YEIRESIORENENSSEKERIEINTR
it

MRS TR 8 TR ) 9 s K B Y
WL 0. T4-0.87 W0.75~0.92 4,

BRITRR HEHEFRRBFXT. XD
SLAA S HHeFERH SN EATER
HANCECERN THERIRMES. e

medius ) 8 C. virginica )EHIE AL (M. mer-
cenaria ) . B K 5F ( M. rosenbergin ). LA (P.

wanname ) HEL M W8 (P, gylirosn ) BELE
NN BRGNS KRR
B N EHE 0.2~0.7. HILLZTF NSHRY
Rl RN RIE . —RL ETENN
HEPEREIRE L. h TEY BRI RGN
SRR 0, i F B RGN
SR TOEENOYN LGN RnERLE

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

82 k™R

L JEL ]

B HEHARAWEIEE . Kanis $' 24T
KL ( Oncorhymohus mykis ) % 58, 2 W9 foiF
MECENGREEEREED, NGNS
0.86.0.27 100,06, § SEHFEOGS, AVMR

EHRmENF ML KGNl arEREE.
A VR RAR G RR T SHAMBS. K

SN RN WSO T, UK R
fo RWIERER I H 2B, AT E 5 I0E
AFSHEt KERBENBEHT NN ENER
M. HESERN MO E ST, LREERE
HAREh e R LLUE & T W B Bl 16 Mt
i, AR TEORERREESN. B¢ NG

BT L 1 R T 2 R Y 5 0 R A LR B re-
stricted maximum likelibood, REML), REML f£%
FREMET g, G s AHWNiE TR
et SieRfe ) ERIE AN, RENS
ARG SNEHH P RS RR My E,

AWNHRAY, X TS TRk KN

FERIG BRI T WS
CET SRR S

Lot b

(1] EAPE. HAT NESERRREE(M] AR . NEAAN
ATaif, 1998

RER.T o AEREPNOWELRSSR])] &~
WP 2004,.208) .22 - 1)

B8 ERE BN HAASENAEN BRRN

Rfyatdll)] MmN 2004,25(3) .89 -9
ELW BRT RERGEIM]. £ EPNEE 00

Wokilan G, Moss R, Holis G, @ ol Genstie varistion in seine
acapebility of the Fumpesn mors of the comeen oarp []].
Ageralure, 1973, 5:375- 367,

Kinghom P B, A review of quantitative geratics in fish breeding
(1], Aqumculture, 1983, 31,283 - 304,

llmern A M, Arcos F G, Famuda T R, =i ol Heritabshioy ol the
curgoricel it mumber of wpwwms” in Pacilic wiste (emale
shinp Prmcrss | Lisopensrss | tmwnsmer [ 1] Aguselauee,
2005, 25093 - 1.

Finbbuek A G, Duswrssew B G, Fegoon MM, a o Es-
b of gerwic pasmisten e gercd e by ehodrEEEn] wiler
wvom bor prowth vwts o rmnbow oo | (eoerbymchos
mwben | ws miberrod g moloculer proherees (1] Aqumevinar

(2]

(3]

[«]

(5]

(8]

[7]

e}

(1)

(12}

[13]

[1a]

[15]

[18]

[17]

(18]

[19]

(]

f21)

[m)

[24]

00, 206:137- 1%

Chandes P K, Kalosarn M, Thinunsvoldorss AR, a . G
nric parmmeiers by oarly growth trets o Lates csearifr
(Moch) [1]. ] Mar Biel Asoc Inda, 2000, Q1% - 19
Aulssd D G, Cedeom T, Sigerwold H  Cenmic ind meimn.

raerstal maters of varmben o berath s seighe of mishee
{8, guirduerd } [1]. ] Pk Hes Can, $972,20,2977 - 41

Cyodrern T. Pleshy qpaslity smproversent o Fish thoragh breedfing
(1], A Internan, 1997, $(3).197- 206

Rye M, Gierde B Plevotype and gesetic jusesn of body
comgumsten ety arel lesh b 0 Adlante wboon, Sulmo
wlor []]. Aoa Romn, 1996, 27020121 - 133,

Corerli M. Genetic charscterisation of & Deniex L wock from
wriificial reprochaction. Baokoga mranse medtenso []] Gox

wa. 1999, 601208 - 301
RUE. AR, NNN. EONFEE. SR SRS

B EAFERTE. 990, 12(2):5-14

B B.ESR. 4Ry YESGELIREIN-S208
RAEL] RIS PR, 1996, 16(1)25-0.
AN TEN.AEN.§ SRSANEVRTEETR
RIS A1), DA <R 2003, 10(3) 208211,
Commck R E, Holunan H F. Fatimaton of e dmsssn
of genes [A]. Hetoromin [C], lovens Towa Seste Cologe Press,

1952 68 - T3,
Bensie | A H, Kenway M, Troti L. Estenats for the heribiny

ul war i pversle Prrneus moocdon prsrs from bal sk meing
). Aqucuins, 1996, 1524953,

Maderha S R, Masuno S, Ovurha [1. The fessity of mossrnng
the hervisbibity of growth patvern saranon o prenile (ke
prowres Mosrabrochium rosenbergn (D M| )] Aquacd
e, V90, 384T - 363,

Mewiirk G F, Habey L E. Wagh D Lot ol Geneties of lrvae
e et Ereseth et Ui enemles Crnamarems sorpms []] M
Pl 1977 41 49 - 52

Rawaon P [0, Hilkash T ) Heritabsliey of juvensie growth kor the
baerd s Merreeri []], Miar Bl 1890, J05,420 - 436
Karss G, Relsme T, Giodrem T, A genetc sy of o, slevm
and lry momality in slven ( ebeo wler ), o o | elhe
it | woed wisbaer tren | ek grarentee (1], Aguacudture,
1576, B:259 - 28,

Ay G A Relativr sngertance of sdditive pannic ind maermal
sonsrres of verenon m esrly surevsl ol o sk byl

{ Salveiimus fomtinaiis X 5. semayenst )[]]. | Fith Ren Brard
Can, 1974,311 499 -1 800

 BR K NPEAHSH NI MIVOUE b REML B
MR RN, 995, 22060 420 - 40,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

mim 2 EW NSRRI E KRG NG 31

Heritability of auricularia larval body length for sea cucumber A peostichopus
Japonicus Selenka

LUAN Sheng'?,SUN Hui-ling® . KONG Jie?
(1. Lile Soemnces smd Technology College . Oosan University of China , Chngedss 266003, Clina: 2. Key Laborwmory for Sossinable Ut
kmtion for Manine Fishers Rewuree, Ministry of Agriculture, Yellow Sen Fialeries Resarch Instinue. Chanese Academy of Fishery

Abstract: Sea cucumbers belong to the phylum Echinodermata, class Holothuroidea. The temperate
species, Apostichopus japomicus Selenks, naturally distributed in Bohai Hay and the Yellow Sea, is the
most valuable due 1o its nutritional and supposed medicinal properties. With the rapid expansion and inten-
sification of sea cucumber farming, various questions such as disesses, bad quality of larvas and less natunal
resources, have occurred end been serious, causing cconomic losses. They have beoome the limiting faciom
in the sustaining development of this industry. At last, these questions are resolved by provided excellent
breeds provided by using the selecting breeding program. Before selection program can be started, breeding
ohjectives must be defined exactly. In most spocies, growth traits were as the important economic traits. In
the breeding program, heritability is the most basic parameter for the estimate of broeding value snd select-
ing index, the establishment of breeding plan. In this paper. body length heritability of sea cucumber su-
ricularia larval was estimated by means of intra group correlation of full-sb. A wtal of 30 maturing s o
cumber were fram the population cultured. Eight sires and twenty two dams were mated by an unbalanced
nest design. Each sire was mated 10 two or three dams, producing 8 half-sib groups and 22 full-sib families,
Esch full-sib family was reared scparately and all families were given as equal environmental conditions as
possible. The sea cucumber larvas were assessed for body length at initisl stage and middle stage of sncy:
laria (40 —70 inds. for each family). Cawsal components of phenotypic variance were calculated with the
GLM procedure of the SAS software. Analysis of variance demonstrated great differences in body length of
larvas from different females mated with the ssme male and between males. This result also showed tha
the significant maternal effect was present because paternal genetic vananee was significantly more than ma-

temal genetic vanance. Heritabilities in narrow sense of paternal half-sib and maternal half-sib snd full uh
of body length of initial and middle stage auricularia were 0.7356, 0.85700, 0.B02 8 ared 0.751 1, 0.9150,

0.833 1, respectively. Hence, it was concluded that the heritability estimates (0.74,0.75) obuined [rom
intra group correlation of paternal half-sib were precise and unbiased for body length of aunculans at initul
stage and middle stage. Estimates of heritabilities in the narrow sense generally ranged from 0.2-0.7 o
most marine fish and shellfish species. In our study, the estimates of heritabilities in the narmow sense for
body length at initial and middle stage ranged from 0.74 - 0.75, larger than those reported for other ma-
rine species. It is well known larger heritability could be estimated by the full-sib intra-group correlation
analysis because it included maternal effect and dominant effect. The developrment stage of sea cnmber ws
slao one imporant factor for the cxact estimate of heritahility. The larger heritability would be estimaned at the juve-

nile stage becmse larval growth was affected by the maternal effect. With the development of the sea conmber,
smaller heritabibity would be estimated due 1o less maternal effeet. The estimated hersbility indicated significnt -
ditive vaniation for body length st the initial and middle stage of auricularia. [t was suggested that the dlfent for im-
provement theough selection was particulsrly gond for body length st sunioubana larve stage of ses cucurnber. | Joumd
of Fishery Sciences of China, 2006, 13(3) 378 - 383 ]

Key words: Apastichopus japosicus Selenka; hentability; full-sib; half-sib; body length
Carmesponding suthar ; KOMNG Jir.
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