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Macroinvertebrate community structure and water quality bioassessment of
the Yili River, Xinjiang*
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'School of Life Science, Northeast Normal University, Changchun 130000, China
*Colloge of Biology and Geography Sciences, Yili Normal University, Yining 835000, China

_ﬂjﬁ;m Using macroinvertebrates to assess river health has been proved to be an effective bioassessment method, which
can comprehensively reflect the changes of the river ecosystem and play an important guiding role in river monitoring,
management, and protection. Sampling macroinvertebrates was carried out in 17 sites in two tributaries of Yili River, i.e.,
Kashi River and Kunnes River. A total of 81 macroinvertebrate species, belonging to 39 families and 10 orders, were collected,
of which 75 species (93.8%) were aquatic insects, 2 species (2.5%) were mollusks, and 3 species (3.7%) were oligochaetes.
Based on Shannon-Wiener index, Pielou index, Margalef index, biological monitoring working party (BWMP) score system,
and average score per taxon (ASPT) score system, the ecosystem health of Yili river was evaluated. The results showed that the
health of the aquatic ecosystem of Yili River was at a high level as a whole. However, health quality ratings among different
sampling sites were different. According to the results, in Kashi River, the sites that were in the “healthy” and “subhealthy”
conditions accounted for 35.6%, and the percentage of the “poor” and “very poor” sites was 20.0%. For the Kunnes River, sites
that were in the “healthy” and “subhealthy” conditions accounted for 84.0%, and there were no sites in the “poor” and “very
poor” conditions. Pielou index and ASPT evaluation systems showed slightly inferior sensitivity, while Shannon-Wiener index,
Margalef index, and BMWP score were found to be suitable indices for bioassessment in Yili River.

K macroinvertebrates; community structure; water quality; biotic index; Yili River
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Table 1 Environmental indices of the sampling sites in Yili River
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Table 2 Assessment criteria of organism subindex based on macroinvertebrates '

85 Index fid Jjé Healthy W fd ) Subhealthy —f% Normal 2% Poor % 2% Very poor
Shannon-Wienerf§ %% Shannon-Wiener index >3.0 2.0-3.0 1.0-2.0 0.1-1.0 0
Pielou# %% Pielou index 0.8-1.0 0.6-0.8 0.4-0.6 0.2-0.4 0-0.2
Margalef#§ 41 Margalef index >335 2.5-3.5 2.0-2.5 1.0-2.0 0-1.0
BMWPi4) % 45t BMWP score system > 81 51-80 25-50 10-24 0-9
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Fig. 4 Biodiversity of macroinvertebrates at the sampling sites in Yili River.
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Table 3 Health assessment of Yili River based on biodiversity index
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Fig. 5 The proportion of Functional Feeding Groups of macroinvertebrates at the sampling sites in Yili River.
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Table 4 Spearman ranking correlation coeffcients between macroinvertebrates
indices

H: W) $5 %1 Biotic index Shannon-Wiener Pielou Margalef BMWP ASPT

Shannon-Wiener 1.000

Pielou 0.519" 1.000

Margalef 0.827" 0.264  1.000

BMWP 0.789™ 0355 0.9077  1.000
ASPT 0.706" 0.753" 0.636° 0756 1.000

T AEEFE GO g 0.01 BEMIDCHEM B T 2 B AT EE (U)K
0.05 I AR S 1 3.

Value with “**” mean significantly different (P < 0.01); value with “*” mean
significantly different (P < 0.05).
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