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The Change of Fertilization Egg Envelope and Its Effect on
Embryo Hatching in Northern Sheatfish

LIU Wei ZHAN Pei-Rong® CHEN Jun

Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China

Abstract: The membrane morphological change during embryonic development of Northern Sheatfish ( Silirus
soldatovi) in Heilongjiang river was observed by scanning electron microscopy and optical dissecting
microscopy. The egg surface structure of the demersal and adhesive eggs before and after artificial debonding
was also observed. The results showed that the surface of fertilized egg envelope was composed of a layer of thin
and dense material with porous structures. The jelly coat on viscous fertilized egg envelope surface was smooth
and dense, with many holes connected by trabecular connection ( desmosome ). With embryonic development
jelly coat gradually expanded, unfolded, thinned and, finally naturally shed at the rupture envelope period.
Artificial debonding almost took off all jelly coat and the egg lost its adhesivity. The egg envelope surface
without jelly coat was coarse and composed of irregular particles and the chain structure around the particles.
The structure showed little change during the embryonic development until the embryo hatching out of the

envelope. However, the particles gradually lost and ruptured in late embryonic development. The fertilized egg
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vivisection was also conducted and the relationship between the structure and change of egg envelope and its

function was discussed.
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Explanation of Plate I

1. Mature eggs; 2. Mature eggs, the arrow indicates egg envelope; 3. Fertilized envelope ( The arrow indicates jelly coat and zone radiata)
on fertilized egg in anadhesiveness; 4. Fertilized eggs at different periods; 5. The viscosity of egg envelope; 6. Embryo, the arrow indicates
the thinner surface of egg; 7. The rupture of egg envelope; 8. Surface patterns of fertilized egg envelope in adhesiveness; 9. Jelly coat of
fertilized egg envepe in adhesiveness at 4 hours; 10. Jelly coat of fertilized egg envelope in adhesiveness at 4 hours; 11. Jelly coat
ornamentation of fertilized egg in adhesiveness at 4 hours; 12. Fertilized egg in adhesiveness at 4 hours, the arrow indicates pore-canals and
ridges; 13. Surface patterns of expanded jelly coat of fertilized egg in adhesiveness at 4 hours, the arrow indicates band structure of jelly
coat; 14. Jelly coat of fertilized egg in adhesiveness at 8 hours; 15. Surface patterns of fertilized egg in adhesiveness at 8 hours, the arrow
indicates imbricate structure; 16. Surface patterns of jelly coat pore-canals of fertilized egg in adhesiveness at 8 hours, the arrow indicates

trabecular structure of jelly coat pore-canals
B ki 10 35 AR
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RS 120, 7 DR IR BORCIRES 1 5 8. AR BR 2RI 22 h, - URCAR S 5 9. AR IR 32K /5 33 h, Wi Sk n BRIBEMORL)Z 5 10. BEEOR 32
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FhORSZHEIG 20 h, §5 kR B R WA A IAL)Z

Explanation of Plate II

1. Surface patterns of fertilized egg envelope in adhesiveness at 22 hours; 2. Surface patterns of fertilized egg envelope in anadhesiveness at
4 hours; 3. Stretched thinning surface patterns of fertilized egg envelope in adhesiveness at 22 hours; 4. Stretched thinning surface patterns
of fertilized egg envelope in adhesiveness at 33 hours; 5. Jelly coat and pore-canals of fertilized egg in adhesiveness at 22 hours; 6. Surface
structure of fertilized egg envelope in anadhesiveness at 4 hours, the arrow indicates surface structure of fertilized egg envelope; 7. Granules
structure on egg surface in anadhesiveness at 12 hours; 8. Granules structure on egg surface in anadhesiveness at 22 hours; 9. Egg surface
in anadhesiveness at 33 hours, the arrow indicates granules coat; 10. Egg surface in anadhesiveness at 37.5 hours, the arrow indicates
appearing zone radiata; 11. Egg surface in anadhesiveness at 37. 5 hours, the arrow indicates broken zone radiata; 12. Radiata pores and
granules coat on egg envelope in anadhesiveness from vertical view, the arrow indicates granules coat and zone radiata; 13. Crevasse
appearance of granules coat on egg surface in anadhesiveness at 8 hours, the arrow indicates burst place of granules coat; 14. Radiata pores
of crevasse on egg surface in anadhesiveness at 16 hours, the arrow indicates zone radiata at burst place; 15. Egg surface in anadhesiveness

at 20 hours, the arrow indicates granules coat by a case-by-layer damage.

me. JRIAIN ; fe. SZAEEN ; go. WURLIZ ; ege. JEITEIMORLZ ;1. BHIZ ;stl WGARRBWIZ s jo. R eje. JRIT YL ; jop. BEERLAL 5 2r. i
QT%;zris. ﬁkﬂf%lﬂﬁéﬁ,k %Eﬁ?ﬁ*@;ﬁ. @ﬁ’o

me. Mature egg; fe. Fertilized egg;gc. Granules coat; ege. Expanding granules coat; tl. Transparent layer; stl. Spongy transparent layer; jc.
Jelly coat; ejc. Expanding jelly coat; jep. Jelly coat pore-canals; zr. zone radiata; zris. Interna surface of zone radiata; ls. Imbricate

structure; fr. Fold ruga.
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