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wetland ecosystems. The benthic macroinvertebrate-based index of biotic integrity ( B-IBI) , is a comprehensive method for
assessing the ecological health of wetlands. Benthic macroinvertebrates are the most widely used biological indicators owing
to their distinct advantages for freshwater biomonitoring, including bottom—dwelling habits, their relatively immobile nature,
and huge species diversity. In this study, we aim to develop a benthic macroinvertebrate-based index of biotic integrity ( B-
IBI) to assess the health condition of Poyang Lake wetland. Field surveys of 30 sampling sites were conducted in the autumn
of 2015. We collected data covering benthic macroinvertebrate species identity, abundance, water quality parameters, soil
properties, and land use surrounding the sampling sites. We tested 49 candidate metrics with respect to the diversity,
structure, and disturbance tolerance of benthic macroinvertebrate communities, for their discriminatory ability between the
least disturbed and impaired sites. Five metrics were finally selected as the B-IBI metrics; number of taxa, number of
Ephemeroptera, Trichoptera, and Odonata ( ETO) taxa, Simpson’s diversity index, number of Diptera individuals, and
number of predator taxa. Values of these metrics were scaled between 0 and 1. The B-IBI score of a sampling site was
calculated as the sum of the scaled values of each individual metric. B-IBI scores were judged as five categories: excellent,
good, fair, poor, and very poor. The results showed that four sites were rated as excellent (3.75 < B-IBI) ; six were good
(2.51 < B-IBI < 3.74) ; two were fair (1.92 < B-IBI < 2.50) ; eight were poor (1.02 < B-IBI < 1.91) ; and ten were
very poor ( B-IBI < 1.01). Sampling sites rated as excellent and good were mostly located in western sections, especially
within the national nature reserves, while those rated as poor and very poor were mostly located in northern, eastern, and
southern sections, where wetland health was impaired by dense population and intensive agriculture practices. Wetland areas
where rivers discharge into Poyang Lake were generally rated as poor, suggesting that pollutants brought in by rivers have
negative impacts on wetland health. B-IBI assessment was significantly correlated with values generated from other methods
(Pearson’s r ranging between 0.43 and 0.57, P<0.05), including the index of landscape development intensity (LDI),
the qualitative habitat evaluation index (QHEI) , and the vegetation-based IBI ( V-IBI) , suggesting that the results of these
methods are generally consistent but not identical. Using multiple methods may generate more comprehensive results for the

assessment of the wetland health status of Poyang Lake.
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Table 2 Candidate metrics for B-IBI
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Fig.2 Box-plots of 10 candidate metrics with interquartile range (IQ) values=2 between reference and impaired sites

MR 3 FTLIE M0 5 HAWREESEAOCHEAR R (1r] < 0.75) , 8 & E— %028, M1T 2
F APl 2T ¢ K I E S, B E S AL S, MLT SR E B AL A ) M2 M4 M8
ZIEEERE(1r1>0.75) , 5 M1 AHEHEARBZE (1rl < 0.75) , FIHIER M2 M4 M8; M1 5 M11 IANH AL S
BOHSEMEAR R E (171 < 0.75) , FHIEAIBR M1, B2 M1 ORES A0 38, SRR — L B M13
SR M11 AN LA S O R B2 (1rl < 0.75) BRI I 52 0 o DU A A0 280, DD BB B 25 eI
M44 Fl M49 FIANSH2Z [ W EHIE(1r1>0.75) (B S5 E L8 U DS EAH MR B (101 <0.75) A
PEARER 5 M1 M10 M13 M17 AHSCHE B IR M49 1E %0 280, ML (285 0480) M10 (ETO 432 #5T
#0) \M13( Simpson ZFEEFRED) M17(BGH HAAE) M4 (B /0S50 X 5 LS ECZ R I FHC
PEERARE (1rl < 0.75) , A LLE TR EEREBH IS M B-1BL $8FR1A R

http ; //www.ecologica.cn



18 4

TR A5 T ORI FE A I ATE Sl o e P 50 ) 280 T 980 A 2 A R DA

3.4 B-IBI ZMEH SEFITN

HEFHIEH B-IBI Z3-E AT 0.42—4.63 Z ], “F-IME Hy 2.06, Fe =i {EAE S15, iR IRETE S28, K JH B SR K
SR Y R A YL B-IBT $E AR R I TEM BRI DLEE 4, A REES A 4 A NARH R, 6 A R faEE 2 A4
h— L8 AR 22,10 A Rt 22 R R B — A RS /0 BH AR M A S A R B AE A ) 40 A b S B P
T T A AL T ra s A% SR (1 3a) o B-IBT 43{H A4 28 11 22 B B-TBT $8 4544 28 X6) 35 BH 107 760 24 245 £ B

P LA B HIBIRE S (1Q = 3) , B )

ST i

=T NN

3 10 MEIESH I Spearman 1HX R E

FISZAR KA SR AR DL (181 3b) o

Table 3 Pairwise correlation coefficients for ten candidate biological metrics

S Metrics M1 M2 M4 M8 M10 M11 M13 M17 M44 M49
M2 0.78 1.00
M4 0.71 0.84 1.00
M8 0.79 0.90 0.96 1.00
M10 0.60 0.71 0.45 0.52 1.00
MI11 0.79 0.78 0.72 0.75 0.66 1.00
M13 0.64 0.68 0.61 0.61 0.56 0.96 1.00
M17 0.74 0.87 0.92 0.97 0.51 0.70 0.55 1.00
M44 0.54 0.77 0.48 0.54 0.73 0.68 0.61 0.56 1.00
M49 0.52 0.77 0.42 0.50 0.70 0.59 0.54 0.53 0.93 1.00
F4 EAMZH B-IBI #5480 RIFM R4

Table 4 Rating categories of Poyang Lake wetland health conditions based on B-IBI scores

AR H A Excellent 8 # Good — B Fair 2 Poor W2 Very poor
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Fig.3 The ecological health of Poyang Lake wetland assessed using B-IBI
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