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DEVELOPMENT OF OCULAR ORGANS IN THE LARVAL
STAGES OF PENAEUS CHINENSIS

An Yuxin, Chen Qiu, Liu Weidong

( Liuoning Murine Fisheries Research Institute, Dalian  116023)

Abstract The samples including Nauplium (N,—N,), Zoea (Z,—Z,), Mysis (M,—
M,), and Postlarvae of the shrimp (Penaeus chinensis) were collected from artificial
nursing ponds of the shrimp every two days during March-May in 1994, fixed in
neutral formalin, Bouin's and Camoy's liquids. Parafin sections of 5— 7um in

thickness were prepared. Histological studies on the development of the ocular organs
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in the shrimp were carried out with an Olympus rescarch microscope. The results
show that in the Naupia (N —N,), there are two blocks of rudimental tissues of the

compound eyes (RTC) locating bilaterally on two sides of the simple eye. At the Z,

stage, RTC develops o become ocular lobes (OC) consisting of two layers the
swface layer is the photoreceptive rudiment and the deeper one is the neuropil region.
The cells on the surface of OC proliferate and elongate to form several clusters
arranging radially; these are proto-ommatidial units. At the Z, stage, the compound
eyes and eyestalks occur, and the three ganglia apear in the eyeslalk. In the
developing ommatidium, the corcea secreted upwards by four coneagen cells lies on
the surface of the ommatidium. Four elongated crystalline cone cells are beneath the
coneagen cells and surounded by irs pigment cells. The retinular cells are evident in
the lower region of the ommatidium. At this stage, the rhabdom has not been formed

yet. At the later Z, stage, the crystalline cone ocurs at the botom of the cone cells.

Two series of pigments irls and retina pigments separate one ommatidium from
another. At the Z, stage, the rhabdom is produced by the retinular ceils. The cone
enlarges upwards, but the cone cells become smaller and adhere to the cone. The
simple eyc is present at Zoea stages and begins to degenerate at the M, stage, but
only the trace of the omental cells and the pigment of the simple eye can be seen.
The ommatidial diferentiation is not synchronous in the whole compound eye; it
initiates in the distal region. Then it progresses gradually to the proximal region along
the body axis. During M. and M, stages, only the pigment of the nauplar eye remains.
At the Postlarval stage, the simple eye disappears thoroughly and ommatidial formation
in all regions of the compound eye is accompolished.
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Plate: I Development of the simple eye (1-—6) and compound eye (7—10) of Penacus chinensis
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Plate TI Development of the compound eye (11—20) of Penacus chinensis
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