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Abstract

This work has described the digestive tube development of the initial stages of Roeboides paranensis, collected on the flood plain of the upper Paraná river, Paraná, Brazil. Samples were obtained from March of 1992 to August of 1996. The individuals were classified in different stages, according to the development degree and notochord flexion. The digestive tube development was registered in light chamber stereomicroscope and analyzed by the intestinal coefficient. The result has revealed variations on the digestive tube, which had its length decreased in relation to the fish’s pattern length, going from the strait tubular shape to the complex with the specie’s growth, resulting in a muscular ovoid stomach, with a pyloric area containing eight cecums, covered by coiled intestine, being this definitive shape acquired on the flexion stage.

Introduction

On the fish development initial stages, the morphology characterization of the digestive tube related to the body development, contributes to verify the causes of changes on feeding behavior occurred throughout the specie’s development. The Roeboides genus has a great number of species in the Characinae “subfamily” (Gerry, 1977). According to Lucena (1988, 1998), there are 22 species already described and many not yet identified, which occur from the Central America to the basins of the Amazonas, São Francisco and Prata rivers, the last one including Paraguai, Uruguai and Paraná rivers. The described species do not reach big sizes, being able to reach a pattern length up to 110 mm, characterizing themselves for the body shape with fairly accentuated gibbousity and by the scales eater behavior, characteristics also observed on other genus in Characinae.

This work has described the digestive tube’s morphology of the Roeboides paranensis lifecycle initial stages, relating it to the body development.

Material and Methods

Samples were taken during the period from March of 1992 to August of 1996, divided in four phases: 1- mar92/feb93; 2- mar93/feb94; 3- sep94/feb95; 4- oct95/aug96. The sampling area was subdivided in sub areas of the Paraná river’s flood plain. The samplings were made at the surface, bottom and marginal aquatic vegetation. For the plankton samplings conic-cylindrical 0,5 mm nets were used and for the marginal vegetation ones a big 1,5 x 1,0 m sieve made of 0,5 mm net was used.

On total, 141 R. paranensis individuals were captured which were characterized in four development stages, according to methodology described by Kendall et al. (1984). For the digestive tube development characterization individuals had their digestive tract removed, from which the digestive tubes were isolated (structure between the esophagus initial extremity and the rectum final extremity), being these separated, measured, photographed and illustrated in 1mm scale.

The verification of the digestive tube’s development was made by the standard length measures (PL= distance from the snout’s end to the hypural bones posterior margin on post-flexion larvae and juveniles) related to the tube’s length (INT= length between the anterior and the posterior extremity of the tube with the coiled intestine). The different intestinal development stages were studied through the intestinal quotient, which is the division of the tube’s length by the fish’s standard length (Zavala-Camin, 1996).

Results and Discussion

On the general panorama of Figure 1 it was observed that a big part of the transformations occurred on the digestive tube’s development happened on the flexion stage (standard length average 7,99 ± 0,98 mm).

On pre-flexion (Figure 1-A, standard length 5,09 ± 0,38 mm) the digestive tube was totally uncoiled, in the shape of a simple tube. On the beginning of flexion the tube started to show a dilatation on its anterior region (Figure 1-B). Still on the same stage the intestine got a coiled shape, starting with the folding of the anterior part over the posterior (Figure 1-C), occurring at the region of this folding the development of a muscular portion (Figure 1-D) followed by the curling of the posterior and the appearance of pyloric cecum near the muscular portion already developed (Figure 1-E). At the end of flexion (Figure 1-G) the digestive tube had already gotten the definitive shape, and on post-flexion (Figure 1-H, standard length average 15,85 ± 4,15 mm) it presented a big and definite stomach, quite ovoid, which had on its pyloric portion eight long cecum carrying over themselves two big braces of intestine, that was totally bender over the stomach.

The same pattern for digestive tube’s development was observed on Roeboides prognatus (Sazima and Machado, 1982), but on this specie three braces of intestine occurred over the stomach, while on R. paranensis two brace were observed. On the analyzed specie in this study the intestine presented itself totally coiled and its intestinal coefficient decreased with the increase of the specie standard length (Figure 2), revealing that the digestive tube length declined in relation to the body development going from the very simple tubular shape, present in the beginning of the development, to the complex shape with muscular stomach and short and coiled intestine, characteristic of species of carnivorous habits (Zavala-Camin, 1996).

The linear regression analysis of the relations between the digestive tube length and standard length were representative (R²= 0,98), therefore existing association between these variables.
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Figure 1. Morphologic development of digestive tube (INT) of Roeboides paranensis: A) Pre-flexion (INT= 1,50 mm); B) Beginning of flexion (INT= 1,90 mm); C) Flexion (INT= 2,05 mm); D) Flexion (INT= 2,37 mm); E) End of Flexion (INT= 2,15 mm); F) Beginning of post-flexion (INT= 2,60 mm); G) Post-flexion (INT= 4,75 mm); H) Juvenile (INT= 7,50 mm). Scale: bar equal 1mm.

The morphologic transformation for which the digestive tube went through on the first stages of development, occurred when the specie was on the flexion stage. The first digestive tube folding in R. paranensis occurred in individuals of approximately 8,00 mm of standard length.
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Figure 2. Relation between digestive tube length and standard length (CP).

On general aspect and proportions, the digestive tube of R. paranensis species of this study approaches to the one of many carnivorous species of Characoidei and may represent phylogenetic affinity, not reflecting diet differences (Sazima and Machado, 1982).
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