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Effects of benthic community disturbance on biogenic elements at sediment-water

interface
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Abstract; Bioturbation of macroinvertebrate is one of the key factors in maintaining the nutrient cycling in freshwater
ecosystems. Currently, the understanding of the similarities and differences in the bioturbation effects between benthic
macroinvertebrate communities and single species was still very limited. This study aims to explore the differences in
bioturbation effects caused by single species and communities ,as well as the effects on the distribution characteristics of the
biogenic element such as organic carbon and nutrients at the sediment-water interface in freshwater systems. We selected
five typical benthic species ( Unio douglasiae ,Bellamya aeruginosa ,Corbicula fluminea , Neocaridina denticulata sinensis and

Limnodrilus hoffmeisteri ) for laboratory culture experiments. Seven microcosmos were established to culture benthic
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macroinvertebrate populations ( signal species group) and their communities ( community group ). Nutrients including
ammonia nitrogen (NH,-N) ,nitrite (NO,-N) , nitrate (NO;-N) ,dissolved total phosphorus ( DTP) ,and dissolved organic
carbon (DOC) in both the sediment (upper layer and bottom layer) and overlying water, influenced by bioturbation , were
measured at the beginning and seventh day. Besides,the changes of the tested variables induced by per unit biomass for each
group were calculated. The results indicated that the bioturbation by single species groups led to a decrease of NH;-N in
sediment ( P<0.05) and an increase of NO-N content both in sediment and overlaying water ( P<0.05). In contrast, the
bioturbation of the community group promoted an increase in NH;-N (P<0.05) and induced the NO;-N deposition from the
overlying water into the sediment. The community group significantly increased the DTP content in the overlying water ( P<
0.05) ,but this phenomenon was not observed in signal species groups. The independent bioturbation of single species
groups all promoted a decrease in DOC content in the overlying water ( P<0.05). Limnodrilus hoffmeisteri was the only
species that resulted in a decrease in the DOC content of sediments ( P<0.05). In contrast,the DOC concentration within
the community group remained unchanged ( P>0.05), due to intermediate interactions among the benthic
macroinvertebrates. On a per-unit-biomass basis, the community group’s effects were less pronounced than those of the single
species groups. The bioturbation effect per unit biomass of Limnodrilus hoffmeisteri had the most significant impact on the
changes in the concentrations of C, N, and P in the overlying water and sediment. However, its bioturbation effect was
suppressed in the community condition, meaning that the species with a high bioturbation intensity per unit biomass were

more likely to be suppressed in the community.

Key Words: benthic macroinvertebrate ; bioturbation; community; biogenic elements
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phosphorus , DTP ) FI¥f# 45 HLEK ( Dissolved organic carbon, DOC) f5 & , 4T Fh 4 A B MR A P F R R
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FRA B E IS AR S

http ; //www.ecologica.cn



3476 JAE = 45 %

BT 2011 43 2023 4 A AT LR 4 R DU ) T
P A A A WL 25 ST DL R AR RO B P B R S
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Table 1 Basic information for the establishment of the column chamber

0—5 cm _EEPL {

BE P2 NlliTs #HHAHR

Set content Recruitment Note information

[ T ER I Unio douglasiae 1 5/109 g i Nigkd, K, 7K 4.5—5.0 cm 5258 2.0—2.5 cm

HFE IR Bellamya aeruginosa 10 H/48.0 g YR PRI SR 3.0—3.5 em 525 1.7—2.0 cm

VWL Corbicula fluminea 3H/24¢ o N gk, MR, 52K 1.0—1.5 em 5238 1.0—1.2 cm

HAE KR Neocaridina denticulata sinensis 15 FL/4.5 g A MERH KK 2.0—-2.5 cm

FETH 7KL Limnodrilus hoffmeisteri 300 H/1.0 g WY MOERE K 2.5—4.0 em fETE 0.07—0.08 ¢cm

YT Biocoenosis 29 H/66.8 g A R T ARV Bh A A A iy BRI R A N, FE T K P A T — SR TR 3
BN Salvinia 28¢g JKA R, TE 2SR B S TR B K TR R

VLB Sediment 10.0 om JEAE A3 SRR A [ 92 30 2 )5 BB T, Y 2 mm G A 0k HLSE 4RI, 58

YIRS E R : 1)E R 0—5.0 em, FJEH 5.0—10.0 em
LK Overlying water 10.0 cm S 25 i g (20
PR THURR A LA YRR I | H 45 PRM MR LR TRIPR PR MR , v HEr K AR LA BB R A, 78 P /K 22 851 LR TR PR 7K 22 8]

1.3 FERSHT L
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Fig.2 The NH;-N concentration in overlying water and sediments of each group after 7 days
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Fig.3 The NO3-N concentration in overlying water and sediments of each group after 7 days
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Fig.6 The Dissolved organic carbon (DOC) concentration in overlying water and sediments of each group after 7 days
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