40 3 Vol.40, No.3
2009 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2009

(Phascolosoma esculenta)

%
1 1 1 1,2 1
(1.4 i ( ) 315211;
2. 315012)
; ) ; 60um
s 60um , 115—120um
140—145um 7—9um ,

( <10um) ( 10—
20pm) ( 20—60pum) [ (60pm>=<70pm)—(120pm
><145um)] 6 ,

Q253
, 5
> R (Rice, 1974,
1975; , 1993; , 1999)
(Phascolosoma esculenta)
(Rice, 1974; , (Sipuncula) (Phascolosomida),
2006); ,
(Rice, 1966, 1974) Gonse(1956a, b; 1957a,
b) Golfingia vulgaris 0
1 T 2 3 M 6 ; (2002) ( , 2006; , 2007, 2008),
(Sipunculus nudus)
* , Y304096 , 20040889 , 2004C33095
R , E-mail guxiaoying@nbu.edu.cn
R , E-mail: zhujunquan@nbu.eu.cn; s , E-mail: zuiyou@163.com

:2008-06-10, :2008-08-23



284 40

: ( 1d e

( 1f ¢ h, 2a b),

1
1.1
(Phascolosoma
esculenta)
2006 3 —2007 2 ,
R 2.0—2.5¢
1.2
, s Bouin ,
, H-E , , Nikon
(
), 5 ,
Nikon
( ),
Bouin ,
5 H-E s
Nikon
7=9 )
( 30—
31 23) ,
9 5 b
Nikon
’ 1 ( )
) Fig.1 Histological studies (Tissue slices) on the oogenesis of P. esculenta
BW ; IM ;0C ; 00 ; PE a—b.
, ;c. , ;d. ,
> ( la b ¢ > & ’ ; f—g. ; he
s 12pum; i. s 30um; j.
’ , 45um; k. , 60um>70pum; 1.
( 1d) , 120pm > 145um a. 50pm, b. 100um, c. 20pum,

> 5 d. 60pm, e—h. 8um, i. 10pm, j. 15pm, k. 20pm, 1. 30pm



3 : (Phascolosoma esculenta) 285

6 , 6pm><4um, , >

, Spm><
2.1 3um,
5 ( le)
2.2
10—20pm
R 12pm>=<8um,
6—8um

(Germinal vesicle),

( 1o
8§—12um, 6—8um,
1 , ( Ifg
h,  2b) ,
(
2¢),
2.3
2.3.1
20pm 60um
1 , 12pum
16l,|,m s
2 ( ) , ,
Fig.2 Histological studies (Living cell smears) on the oogenesis of P. esculenta 1.5um(  1i j, 2d—
a. ; b. s 12um; c. oh
s 18um; d. s 22um; e. s )
30pm; f. ) 38um; g. ) 2.3.2
45um; h. s 55um; i. s 65um  60pm > 70pum 120pm ><
><70pm; j. , 70um><80um; k. > 145um R R
90pum><100pum; 1. R 100pm><115um; m. 16um
, 110pm>< 130pm; n. , 120pum>< ’
145um; . 35um,
pm; o. 5 > p—q.

a—m. 20pm, n—o. 25um, p—q. 30pm s



286

40

R 1.5—2pm
7—9um( 1k 1, 2i—  2n)
, 115—120pum
140—145um,
(Morphologically
mature oocyte)(  2n),
2.4
, 2
-3
( ),
( 20),
(Physiologic maturation),
2.5
( 2p 9
3
3.1
, (Rice, 1974)
, Andrews(1989)
; , Gonse(1956a)
Golfingia vulgaris Rice(1974)  Phascolosoma

agassizi

Golfingia vulgaris

>

(Gonse, 1956a, b),

s Golfingia vulgaris

3.2
Phascolosomma agassizi 45pm
s 145um><114pm><

88um; Gonlfingia pugettensis
, 160um; Themiste py-

roides 30um ,
185—190um (Rice, 1974)
120pum (Rice, 1975),
170pum( , 1993)
60pm , )
115—120pum 140—145um ,
33
Gerould
(1907)
(Akesson, 1958)  Phascolosoma
agassizii s
; Golfingia pugettensis s
(Rice, 1974)
Phascolosoma agassizii
35um , 3 ,
, 10um (Rice,
1974) Gonlfingia pugettensis
37Mm 5 s
Sum, 7  (Rice, 1974)
20pm , 20pm

7—9um



3 : (Phascolosoma esculenta) 287
; s 170um; M ) s 160—
, 170pm (1999)
( , 20006), 5 (20—30um)
(30—70pum) (70—140um)
3.4 (120—165um) (165—175um),
Rice(1966) (2002)
, Phascolosoma agassizii , ,
) 5
(2002) (2005) ,
, 4
(2006)
, (
<10pum) ( 10—20pm)
Gerould(1907) Golfingia vulgaris ( 20—60pm)
, R [ (60pum > 70um)—(120pm>< 145um)]
, Akesson(1958) 6 ,
Golfingia minuta ,
; (1)
; (2)
, E)
( , 2007) ) ,
6
( , 2006)
> s , 2005.
. ,25(1): 5—9
’ , , 2002. , ,
3.5 26(6): 503—509
Gonse(1956a, b; 1957a, b) Golfingia vulgaris . . 2006.
,318—322

01 T2 3 M 6 ,0
S 20—30um; 1
, , 30—
60um; T , s 60—70um;
2 3 , 70—140pm  140—

, 1999.

(Sipunculus nudus L.)
, 6(3): 222—226
, , 2006.
, 53(4): 765—773
, , 2007.
, 53(4): 733—741



288

40

, 2008.
. , 54(2): 290—298
s , 1993. . ,

12(2): 69—175

Akesson B, 1958. A study of the nervous system of the Sipuncu-
loideae, with some remarks on the development of the two
species Phascolion strombi Montagu and Golfingia minuta
Keferstein. Undersokningar over Oresund (Lund), 38: 1—
249

Andrews A, 1989. The reproductive organs of Phascolosoma
gouldii. Zoologischer Anzeiger, 12: 140—142

Gerould J H, 1907. Studies on the embryology of the Sipunculi-
dae II. The development of Phascolosoma. Zoologische
Jahrbiicher Anatomie, 23: 77—162

Gonse P, 1956a. L’ovogenése chez Phascolosoma vulgare 1.
Definition cytologique des stades de croissance des ovo-
cytes’. Acta Zoologica, 37: 193—224

Gonse P, 1956b. L’ovogenése chez Phascolosoma vulgare 11.

Recherches biometriques sur les ovocytes’. Acta Zoologica,

37:225—233

Gonse P, 1957a. L’ovogenése chez Phascolosoma vulgare 111.
Respiration exogene et edogene de I’ovocyte. Effet de I’eau
de mcer’. Biochim Biophs Acta, 24: 267—278

Gonse P, 1957b. L’ovogenése chez Phascolosoma vulgare 1V.
Etude chromatique des sucres du plasma, action de differents
substracts et du malonate sur la respiration de I’ovocyte’.
Biochim Biophs Acta, 24: 520—531

Rice M E, 1966. Repeoductive Biology and Development in
Sipuncula. Doctor Dissertation, Seattle: University of
Washington, 46—66

Rice M E, 1974. Gametogenesis in three species of Sipuncula:
Phascolosoma agassizii, Golfingia pugettensis, and Them-
iste pyroides. La Cellule, 70(2—3): 295—313

Rice M E, 1975. Observation of the development of six species
of Caribean sipuncula with a review of development in the
phylum. Proceedings of the International Symposium on the
Biology of Sipuncula and Echiura. Beograde: Nan¢no Delo
Press, 141—160

OOGENESIS OF PHASCOLOSOMA ESCULENTA: HISTOLOGICAL STUDY

GU Xiao-Ying', ZHU Jun-Quan', XU Shi-Jian', YOU Zhong-Jie""?, WANG Wei'
(1. Key Laboratory of Applied Technology of Marine Biology, Ministry of Education, Faculty of Life Science and Biotechnology,
Ningbo University, Ningbo, 315211; 2. Ningbo Academy of Oceanology and Fisheries, Ningbo, 315012)

Abstract

the morphological changes. Ovary at the base of introvert retractor muscle has a banded or massive structure of many foli-

Oogenesis of Phascolosoma esculenta is studied using histological microtechnique for ovary structure and

oles. Oogonium develops into early oocyte in the ovary, and then the oocyte leaves the ovary for the coelomic fluid in the
form of single cell or cell mass followed by the rapid separation of the group of oocytes into individual ones. Oocyte enters
into the nephridium after its maturation. The rupture of germinal vesicle marks the oocyte maturation. Oocyte in the
coelom does not have follicle membrane and vitelline membrane is formed and developed by the oocyte itself. Smaller
oocyte (<60um in diameter) is round, and larger ones (=60um in diameter) is ovate. The short and long diameters of a
morphologically mature oocyte are about 115—120um and 140—145um respectively, and the vitelline membrane is 7—
9um thick. The oogenesis of P. esculenta can be divided into the following phases in morphological characteristics of oo-
gonium and oocyte development: the proliferative phase of oogonium (<10um in diameter), the initial growth phase of
oocyte (10—20um in diameter), the grand growth phase- of oocyte (20—60um in diameter), the grand growth phase-II
of oocyte (60umx70um to 120pum><145um in size), the mature phase of oocyte, and the declining phase, showing a dy-

namic changes in oogenesis of P. esculenta.

Key words Phascolosoma esculenta, Oogenesis, Histology
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