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Introduction

In ostariophysan fish, the detection of a conspecific (and some heterospecific) alarm substance may elicit alarm reactions or antipredator behavioral responses (Pfeiffer, 1963, for review). The present study was undertaken to describe and quantitatively characterize the behavioral responses of solitary and in shoals of piau Leporinus piau (Ostariophysi, Anastomidae) to the conspecific alarm substance, under laboratory conditions.

Methods

Juvenile unsexed piau (5.5 - 7.0 cm total length) were placed in freshwater glass aquaria (40x22x20 cm, 18 L) at 26 ( 1.5(C, exposed to a 12:12 light-dark photoperiod. The conspecific alarm substance (CAS) was prepared of skin from the both sides of some fish. Small pieces of the skin were preserved in 4% formaldehyde for histological examination of the presence of specialized epidermal cells (Lawrence & Smith, 1989). During the experiments, solitary fish were stimulated with 0.1 ml of different dilutions of CAS (1:100, 1:10, 1:4 or stock solution) or distilled water (DW). Group size of 5 fish were tested with 0.1 ml of stock solution (n=10) or distilled water (n=6).

Results and Discussion
The histological examination of juveniles piau skin epithelium revealed large cells arranged in a single layer in the middle region of the epithelium and containing a single centrally located nucleus. This analysis revealed a type of cell that can be admitted as the club cell (Pfeiffer, 1963).

The responses of individually housed piau to CAS were the initial dashing behavior followed by a longer-lasting period of immobility (biphasic response), slowing its swimming activity and freezing. Biphasic responses decreased at more diluted solutions (Tab. 1). Comparing to the immediate period preceding the stimulus, the animals presented significant reduction in the swimming activity when increasing diluted solutions were introduced: stock solution (X2=30.983; P(0.001; n=8), 1:4 (X2=36.214; P(0.001; n=7), 1:10 (X2=42.265; P(0.001; n=9), 1:100 (X2=7.916; P=0.637; n=8). Statistical differences were denoted among 1:10, 1:4 and stock solutions, when compared to the control group (P<0.05; Kruskall-Wallis’ Test). These data suggest that the minimum stimulus dilution required to elicit an alarm response for the animals tested.

Under laboratory conditions, tested solitary fish such as fathead minnows (Lawrence and Smith, 1989; Chivers and Smith, 1993) and matrinxãs (Ide et al., 2003), similar to piau.

Table I. Number and percent (in parentheses) of piau exhibiting behavioral responses after exposition to 0.1 ml of DW or different dilutions of CAS (1:100, 1:10, 1:4 or stock solution).

	
	
	
	
	
	Stimulus
	
	

	
	
	
	
	CAS

	Behavioural response
	
	DW
	
	1:100
	1:10
	1:4
	Stock

	+++
	
	1 (12,5%)
	
	7 (87,5%)
	6 (66,7%)
	4 (57,1%)
	3 (37,5%)

	++
	
	0
	
	0
	1 (11,1%)
	2 (28,6%)
	4 (50,0%)

	+
	
	1 (12,5%)
	
	0
	2 (22,2%)
	1 (14,3%)
	1 (12,5%)

	-
	
	6 (75,0%)
	
	1 (12,5%)
	0
	0
	0


(+++) slowing; (++) biphasic; (+) immobility; (-) no response. 

Piau swan in a more cohesive school and decreased their area use, 30 seconds immediately after CAS exposition, when compared to the immediate period preceding the stimulus (X2 = 25.889; P = 0.004) or with DW controls (T = 70,0; P = 0,045). Immediately after exposition to CAS, some alarmed shoals showed an increase in swimming and/or dashing responses. Other shoals became motionless, and 90% shoals settling to the substratum. Grouped fish such as zebra danios (Rehnberg and Smith, 1988) showed reduction in swimming activity, increased shoaling and area avoidance to the conspecific skin extract. The maximum cohesion time in piau was from 2.2 until 66 minutes, with members constantly changing aggregations or maintaining motionless.
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Figure 1 – Latency and duration of piau cohesion (n=10) after skin extract exposition.
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