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Choice of Macroinvertebrate Metrics for Constructing a Benthic-Index of Biotic

Integrity Based on the Disturbance Gradients in the Qinjiang River Basin

LU Dong-qi', ZHANG Yong', CAI De-suo’, LIU Shuo-ru', CHEN Yan-hai’, WANG Bei-xin'

(1. Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China; 2. College of Civil Engineering and
Architecture, Guangxi University, Nanning 530004, China; 3. Qinzhou Water Conservancy Bureau, Qinzhou 535000, China)

Abstract: The selection of proper macroinvertebrate metrics was a key step in the successful construction of benthic-index of biotic
integrity (B-IBI). In the context of lack of sufficient reference sites, the responses of biotic metrics to the stress gradients have been
proved crucially important in metrics selection. We explored this using a data set ( twenty-two sampling sites ), where water
environmental parameters, habitat quality index (HQI) and zoobenthos were measured and sampled using standardized methodology in
the winter dry season (January, 2010) within the Qinjiang Rvier basin, Guangxi. Water quality stress gradients were synthesized using
principle component analysis. Twelve out of the 38 candidate metrics were excluded because of high co-linearity ( Irl >0.80, P <
0.05) with others. Multiple regression analysis of the rest twenty-six metrics, environmental gradients (PC I and PCII ) and habitat
quality index showed that thirteen metrics significantly correlated (P <0.05) with the environmental stressors (PCs and HQT). Eight
of these metrics, family richness, Ephemeroptera richness, Coleoptera richness; Ephemeroptera, Plecoptera and Trichoptera ( EPT)
abundance, proportion of dominant species; proportion of predators; Shannon-Weaver diversity index for genus; and Biotic index
(BI), satisfied the selection criteria (e. g. , operational simplicity) and were thus candidates for developing a multimetric system to
assess river health in our study region. We suggest that the response of metrics to environmental gradient is an ideal alternative for the
construction of benthic-index of biotic integrity in the context of insufficient reference sites.

Key words: benthic index of biotic integrity; macroinvertebrate metrics; principal component analysis; multiple regression; Qinjiang
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Fig. 1 Location map of sampling sites in the Qinjiang River Basin
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Fig. 2 Flow diagram of data analyses
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Table 2 Candidate macroinvertebrate metrics and their expected response to disturbance
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Table 3  Results of principal component analysis of environmental

variable data from 22 sampling sites ( correlation coefficients

of principal component 1 and 2 and the variables)
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Fig. 3 Principal component analysis (PCA) ordination plot for TR Tl E E5 ~0.182 ~0.375
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Table 4 Multiple linear regression results for the selected macroinvertebrate metrics and the
environmental stressors (PCA components 1 and 2, and HQI) , for data of 22 sampling sites
A i e P __ AL
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