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using scanning electron mi.croscopy. Bull. Inst. Zool., Academia Sinica 29(3): 195-205. 
Four cone-shaped rectal papillae are located in the anterior part of the rectum in 
the Dacus dorsalis fly. The circular base of each papilla protrudes into the haemo
lymph, while the rest, a cone-shaped tip, extends into the rectal lumen. The base 
is covered with a basement membraneous layer,. and the tip is sheathed within a 
cuticle. Sizes of the rectal papillae in these flies range from 0.58-0.64 mm in length, 
and 0.16-0.22 mm in width. There is no significant relationship between the varia
tion in length of the rectal papillae and the age of the fly. The posterior part of 
a papilla will enlarge when a sexually mature male fly produces the sex phero
mone, contrasting substantially with that of a fly which emerged only one to two 
days previously. 

The internal structure of the rectal papilla comprises a cortex of columnar 
epithelial cells and a rod-shaped medulla. Between them, there is an infundibular 
space and many connecting trabeculae. Several tracheae extend into the papilla 
through the top of the medulla, running into the cortical epithelium and occupying 
intercellular space. Intercellular sinuses are distributed in the apical region of the 
rectal papilla. The physiological function of the rectal papillae in the fly, postulated 
to be a water and ion transport mechanism, is discussed. 
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Structures associated with the recta 
of insects, such as rectal glands, have 
been demonstrated to regulate transport 
of water, amino acids an~ ions from the 
rectal lumen to the haemolymph by means 
of an osmotic mechanism (Phillips, 1970; 
Ramsay, 1971; Berridge and Oschman, 
1972 ; Wall and Oschman, 1975; N oirot and 
N oirot-Timothee, 1976, 1977). 

Morphological studies., by scanning 
electron microscopy of insect rectal pa-

pillae or rectal pads have only been per
formed on certain orders of insects, such 
as the cavernicolous Trichoptera (Cian
ficconi et al., 1984), Stenophylex permistus 
MeL. of Trichoptera (Cianficconi et al., 
1985), and Ceratitis capitata of Diptera 
(Dallai et al., 1985). Histological observa
tions of the organ have already been 
described in several Dipteran insects using 
light microscopy and/or transmission 
electron microscopy (Gupta and Berridge, 
1966a, 1966b; Wessing and Eichelberg, 1973; 
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