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Mechanism of embryo attachment in freshwater prawn, Macrobrachium rosenber-
gii

YAO Jun-jie,ZHAO Yun-long, DUAN Xiao-wei, CUI Li-li
(School of Life Science, East China Normal University, Shanghai 200062 ,China)

Abstract ; Fertilized eggs of most decapods in crustacean attach to female abdomen and finish their em-
bryonic development. Embryo attachment has important biological significance in embryo protecting
and scattering of larvae. The mechanism of egg-attachment is complex. People realized that embryo at-
tachment has relevance to seta,egg stalk,egg funiculus,egg membrane and also mucus gland. Embry-
onic development depends on the formation of egg stalk and egg funiculus. Embryo attachment was af-
fected by the differentiation of egg membrane. Egg stalk and outer egg membrane were formed from
mucus during development. Embryos attached to female pleopods by peculiar structure, such as egg
stalk, egg funiculus. In the present study,the structural features of embryo attachment systems of the
freshwater prawn, Macrobrachium rosenbergii were investigated by scanning electron microscopy and
histological methods. The results showed that embryo attachment have relevance to not only structure
of pleopods, mucus that mucus gland excretive, but also characteristics embryo surface, morphology
and structure of the secondary membrane. Embryos adhered to the setae of pleopodal basipodite and
endopodite for hatching followed by spawning but no embryo attached on the setae of exopodite. The
setae of pleopodal basipodite and endopodite were smooth for embryo attachment while the setae of ex-
opodite were branched and suitable for collecting and protecting embryo. Lots of mucus secreted by
pleopod mucus gland was distributed on pleopodal basipodite and endopodite. Ovigerous setae were
hollow and thick. The surface of setae was full of microvillus. These structures enlarged the surface of
setae, which benefited to attachment of embryos. The surface of embryos was composed of primary egg
membrane and secondary egg membrane. The secondary egg membrane was formed mainly by mucus
which from ovary mucus gland. When eggs were discharged,fertilized eggs were connected to each oth-
er by means of the secondary membrane. Egg stalk and funiculus were formed gradually from the sec-
ondary membrane when fertilized eggs gliding and rotating on the setae. From fertilized egg stage to
late embryonic development stage, the main connection between embryos was the secondary mem-
brane. A lot of wrinkles and mucus were found on the surface of embryos. These structures not only
benefit the attachment for embryos, but also benefit the absorbing of oxygen and the passage for some
substance. The characteristics of these embryo attachments ensure embryonic development and hatch-
ing successfully. The results obtained in the present study help know better on mechanism of egg—at-
tachment,embryonic development and larva culture of Macrobrachium rosenbergii sand also other spe-
cies of crustacean. [ Journal of Fishery Sciences of China,2007,14(1):67—73]]

Key words: Macrobrachium rosenbergii embryo;attachment
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Explanation of Plates

Plate ] Attachment structures of the embryes of Macrobrachium rosenbergii
. Ovigerous appendage,showing numerous embryos attaching to the pleopod setae, X 30.
. Bilimbate setae in exopodite, X 100.
. Setae basis transaction, showing inclusion in it, X 200.

. An embryo frontal section,showing yolk granules and funiculus, X200,

1
2
3
4
5. Joint between embryos, showing yolk granules and first egg membrane, X 400,
6. Setae on protopodite, showing small branches at the base of setae, X230.
7. Seta basis,showing seta follicle and mucus, X2 000.
8. Surface of a seta,showing fiber structure and mucus, X3 500,
En:Endopodite. Ex: Exopodite. Ey: Embryo. FM: First egg membrane. SM: Secondary egg membrane. Fu: Funiculus. Mu: Mu-
cus. Se:Seta, SF:Seta follicle. YG: Yolk granule.

Plate]] Attachment structures of the embryos of Macrobrachium rosenbergii
. Seta transaction,showing hollow seta and fiber structure.
. Seta surface, showing microvilli structure.
. Fertilized egg stage,showing links among fertilized eggs, X 50.
. Zoea stage, showing links among embryos, X 40.
. An embryo attaches to a seta,showing setae and second egg membrane.
. Egg stalk and seta which joint to an embryo.

. Egg stalk magnify, X1 200.

00 NN oo U s W N~

. Surface of an embryo,showing wrinkle and mucus, X1 500,

Ey:Embryo. FM: First egg membrane. Mu: Mucus. Se:Seta. SM: Secondary egg membrane
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Plate] Attachment structure of the embryos of Macrobrachium rosenbergii
(BRI B LXK Explanation of Plate | at the end of the text)
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