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Ultrastructure of Stemmata in Cabbage Butterfly,
Pieris rapae L.
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ABSTRACT

Ultrastructure of stemmata(larval eye) of 5Sth-instar larval in cabbage butterfly, Pieris
rapae L, was morphologically investigated with light microscope, scanning electron
microscope and transmission electron microscope

Six stemmata are on each side of the head. Stemmata V and VI have a Y-shaped
sulcus on the surface of their corneal lenses, the others have a columnar shaped process
and smooth globular surface. The visual type of stemmata is resembled a single
ommatidium of compound eye. The dioptric apparatus are a biconvex shaped cornea and
cryétalline cone. As a photoreceptor, each stemmata consists of 7 retinular cells arranged
into 2 tiers, The first cell tier of 3 distal retinular cells has formed a V-shaped cup
rhabdome and the second cell tier of 4 basal retinular cells has formed a H-shaped fused
rhabdome. Each retinular cell filled with pigment granules and contained multivesiclular
bodies, coated vesicle and common organelles, The peripheral parts of retinular cells are
enveloped by neuroglia cells and retinular cells are surrounded by 3 corneagenous cells.
The distal portions of the 3 corneagenous cells contact each other, but the Y-shaped
stemmata is §eparated from each other immediately under the cornea.

The 7 axons from each stemma congregate into a bundle and each 7-axon group joins to

form a stemmatal nerve, consisting of 42 retinular axons,
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FIGURE LEGENDS

Scanning electron micrograph of six stemmata on right side of larval head. Stemmata V and VI
have a Y-shaped sulcus on the surface of their corneal lenses, other 4 stemmata have a columar
shaped process and smooth globular surface,

Cross section of proximal processes(apex) of 3 cone cells(cc). Microvilli of 3 distal retinula cells
(dRc) form radially symmetrical rhabdom(arrow). Retinular cells filled with pigment granules,
and enveloped by neuroglia cells(Ng) and corneagenous cells(Cg). N=Nucleus

Longitudinal section of cone cell(cc) showing V-shaped rhabdom(arrow).

Cross section of cone cell(cc) showing homogeneous electron-dense meterial(arrow; black) bet-
ween cone cell and rhabdom(Rh), abundent glycogen in cone cell. Note cell membrane of cone
cells(arrow).

Cross section of basal stemma showing circular arrangement of 7 retinula cells, 3 large
corneageneous cells(Cg), and neuroglia cells(Ng). bRc=basal retinula cell, Rhabdom=arrow.
Higher magnification of H-shaped rhabdom(Rh) are appeared vesicles, electron-dense particles,
and desmosome(arrow),

Cross section of stemmatal nerve containing 42 retinular axons. Bundle of axons are surrounded

by neuroglia cells(Ng). Seven retinular axons are seen(black spot)
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