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Synopsis

Odor responses of the single olfactory cells on the antennae in the dung beetle {Gentrupes
anratus) were studied. The receptor cells well responded respectively to a part or all of the
five characteristic odors {2-butanone, phenol, p-cresol, indole, skatole) from cattle’s dung.
The olfactory cells could be divided into the following two types of responses,

(1) R-Type I: Only 2-butanone was effective for all cells of this type. The impulse
frequency increased with increase of stimulus concentration, The slope of the dose
-resoonse curve was relatively steep. Threshold concentration of the individual olfactory
cells varied in the value. Impulse discharges of some of the cells to 2-butanone disappeared
or decreased by stimulus of the mixture with other four odors,

(2s) R-Type II: All cells in this type responded to 2-butanene but the responses to the
other four odors were different with cells, The dose-response curve to 2-butanone of this
type of cells resembled with that of R-Type 1. Threshold values of the cells to the odors
were differed from each other.

2-butanone in the dung may be volatilized faster than the other four odors, it is thus
suggested that the dung beetles may be oriented to 2-butanone odor contained in their food.
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Fig.1 Responses of single olfactory cells to odors. A : Response to
cattle’s dung (D). B: Responses of an olfactory cell to 2
-butanone (2-B) and skatole (S).
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Fig.2 Responses of a single olfactory cell (R-Type I) to 2-butanone

{2-B). Neumerals (-5 to 0) indicate relative log concentrations
of the stimuli.
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Fig.3 Responses of single olfactory cells {(R-Type I} to 2-butancne (2

-B) and skatole (8).
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Fig.d Dose-response curves to 2-butanone (2-B) of R-Type [ and to
five odors (2-B, PH, p-C, 1, 8) of R-Type I, PH : phenol ; p-C:
p-cresol; I indole; S: skatole, C: control.
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Fig.5 Threshold values of R-type 1 to 2-B and of R-type II to five
odors (2-B, PH, p-C, [, 8}, Neumerals (1 to 9) indicate the cell
number. Symbols are as in Fig. 4.
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Fig.6 Response patterns of single olfactory cells (R-Type [ and R
-Type II} to charactevistic odors from cattle's dung.
Neumerals indicate the cell number.
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Fig.8 Responses of single olfatory cell {DC recording) to odors.
Symbols are as in Figs. 4 and 7.
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Fig.9 Response patterns of R-Type I to odors. Symbols are as in
Figs, 4 and 7.
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Fig, 10 Schematic drawings of olfactory sensilla. R-Type I and R
-Type II may be contained in the sensillum ([) and (II),
respectively.
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Fig. 11 Distribution of recording sites of R-Type [ (R-Type Ia. [b) and
R-Type Il (R-Type [ia) on the distal side of the 9th segment.
The response to 2-B of R-Type Ia is suppressed by M4, R
-Type Tb and R-Type Tla do not have such characteristics.
Symbols are as in Fig. |,
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