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Fig.1 Experimental yellow catfish culture ponds: pond planted with lotus (left), a diagram of the lotus ridge

structure (middle) and a pond without lotus as the control (right)
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Fig.2 Sediment nitrogen content in treatment (T1) and control (CK) ponds during the experiment
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Fig.3 Sediment phosphorus content in treatment (T1) and control (CK) ponds during the experiment
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Fig.4 Sediment organic matter in treatment (T1)
and control (CK) ponds during the experiment
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and control (CK) ponds during the experiment
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Fig.6 Spearman correlation analysis of sediment

nutrients and enzyme activities
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Effects of Planting Lotus Root on Sediment Nutrients and Enzyme
Activity in a Culture Pond

YANG Zhen'!, PENG Liang'?, TAO Ling®, YAO Yan-hong?, ZHU Jian-qgiang', LI Gu?

(1. Yangtze River University, Jinzhou 434025, P.R. China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Wuhan 430223, P.R. China)

Abstract: In this study, lotus (Nelumbo nucifera) was planted in a yellow catfish (Pelteobagrus fulvidraco)
culture pond to construct a symbiotic system. We explored the effects of lotus root (Nelumbo nucifera) on
the removal of nutrients from fishpond sediments and on the activity of enzymes involved with nutrient
conversion. Two aquaculture ponds (20 m X 22 m) with yellow catfish were set with the same basic condi-
tions: (1) a treatment pond (TI) planted with lotus and (2) a control pond (CK) with no lotus. On May 20
2020, lotus roots were planted in the treatment pond and on July 28 yellow catfish fry were released to
both ponds. The sediment of both ponds was sampled on May 10 (before lotus was planted) and June 11,
July 18, August 22, October 1 and November 1 (after pond was dormant) to include the different growth
phases of lotus. The sediment samples were analyzed for physicochemical parameters and the activities of
four soil enzymes (urease, phosphatase, protease, sucrase). Changes in sediment nutrient levels and
enzyme activity were then monitored as the yellow catfish fry and lotus grew. After the lotus grew past the
seedling stage, nutrient concentrations in the T1 sediment were significantly lower than in the CK
sediment. After the ponds reached the dormant stage, TN was lower in T1 by 8.5%, NH,—N by 54.1% and
NO,-N by 52.7%. The lower TN content in T1 sediment was due primarily to the lower NH,—N. The TP
content in sediments of Tl decreased significantly as the lotus grew from the seedling stage to the flower-
ing stage, with a maximum reduction of 22.6%. After the seedling stage, the content of organic matter in
the sediment decreased significantly, by 8.4% when the ponds had reached the dormant stage. In both
ponds, the sediment enzyme activity increased initially and then decreased. The averages activities of the
four enzymes in Tl sediment were all higher than those in CK sediment. The differences in enzyme activity
increased through the growing season and were significant by the time the pond reached the dormant stage
(P<0.05). Correlation analysis showed (1) a significant positive correlation among the activities of the four
enzymes (P<0.05), (2) a significant negative correlation of urease, phosphatase and sucrase activities
with NH;-N content, and (3) a significant positive correlation of protease activity with sediment NO,—-N
content. The results of this study demonstrate that planting lotus in a fish cultivation pond decreases
sediment nutrient levels and increases the activities of nutrient converting enzymes.

Key words: culture pond; Nelumbo nucifera; Pelteobagrus fulvidraco; sediment; enzyme activity



