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Fig.1 Holothuria atra and the environmental sediment sampling area
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Fig.2 Intestinal tract of Holothuria atra
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Fig.3 The image of scanning electron micrography of tentacles of two sea cucumber species
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Tab.2 Organic matter content in digestive tract inclusions and
sediments in different particle sizes (n=3)
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Tab.1 The weight rati_o of grain sizehof digestive tract contents (%) (%) (%) (%)
and environmental sediments (#=3) . .
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(%) (%) b
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Fig 5 Intestinal tissue of Holothuria atra
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STUDY ON FEEDING SELECTION OF ENVIRONMENTAL SEDIMENTS AND
DIGESTIVE FUNCTION ADAPTABILITY OF HOLOTHURIA ATRA

XUE Ying-Lou, GAO Fei, XU Qiang, HUANG Duan-Jie, WANG Ai-Min, SUN Tao

(State Key Laboratory of Marine Resource Utilization in South China Sea, College of Marine Sciences, Hainan University, Haikou
570228, China)

Abstract Holothuria atra is one of the representative species of large benthic communities in tropical coral reef, and
its feeding activity plays a vital role in the recycling of benthic organic matter in coral reef habitat. In this paper, the
characteristics of sediment selection and the adaptability of structure and function of tentacles and digestive system of wild
H atra in typical tropical coral reefs of wuzhizhou Island in Sanya, Hainan, South China were studied. The results show
that the sediment particles consumed by H atra were relatively coarse, and the particle size >0.25mm part accounted for
96.67% of the total weight.The 3—6 mastoid processes on the tentacles form clusters of mastoid processes [diameter:
(283.00£40.94)um], which is suitable for the uptake of large sediments. The content of organic matter in the stomach of H
atra was significantly higher than that in environmental sediments, which confirmed its selectivity to organic matter
content. Part of the organic matter content accounts for 75% of the total organic matter intake, and the proportion of
organic matter of the same particle size in environmental sediments is very close (76%), indicating that the selected
sediment particle size range ensures effectively the adequate intake of organic matter. The activities of lipase, amylase,
cellulose, and trypsin were the highest in the foregut of H. atra, and most organic matter (98.33%) was absorbed in the
foregut. Histological quantitative analysis showed that the thickness of the intestinal mucosa of H. atra was the largest,
accounting for 56.33% of the total thickness, which is consistent with its function of efficient absorption of organic matter.
The total wall thickness, submucosal thickness, and muscular thickness of the hindgut were significantly higher than those
of the foregut and midgut, indicating that the hindgut has better elasticity and contraction ability, and is suitable for
efficient transport and discharge of sizeable organic matter. Therefore, the unique structure and function of feeding organs
and digestive tract of H. atra ensured its efficient uptake of organic matter in the coarse granule habitat of coral sand.

Key words Holothuria atra; coral reef habitats; feeding selectivity; digestive system; structural-functional

adaptability



