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Abstract; The benthic index of biotic integrity ( B-IBI) is an ecological method that widely used in river health assessment,
but very few studies focus on the adaptability of B-IBI in river health assessment on the time scale. This study investigated
the community structure of benthic macroinvertebrates systematically in the 1li River in May, July, August and October of
2013—2015. Meanwhile, we evaluated the temporal pattern on the results of health assessment for the Ili River based on the
B-IBI. The results of non—metric multidimensional scaling ( NMDS) showed that the community structure of benthic
macroinvertebrates in different months in the Ili River revealed a high similarity. We sifted a total of 30 candidate metrics,
which belong to 6 categories, including community richness, the proportion of individual species, functional feeding group,
pollution tolerance, habitat quality and biodiversity index. Ultimately, the number of Ephemeroptera, Plecoptera,
Trichoptera ( EPT) taxa, the percentage of Ephemeroptera, the percentage of tolerant groups, Biotic Index ( BI) and the
percentage of clingers were selected as the key metrics of the B-IBI health assessment system in the Ili River. The
assessment grades of B-IBI were as follows; B-IBI>3.38 representing healthy, 2.53<B-IBI <3.38 sub-healthy, 1.69<B-IBI
<2.53 fair, 0.84<B-IBI=<1.69 poor, and B-IBI=<0.84 extremely poor. Among the 8 typical sampling sites of the Ili River,
6 sampling sites are healthy or sub-healthy and 2 sampling sites are fair. In general, the Ili River is in good health.
Specifically, the health status of the tributaries ( the Kunes River and Kax River) is better than those of the Tekes River
(tributary) and the main stream. There was no significant difference in B-IBI between different months ( P>0.05),
suggesting that the overall health status of the Ili River was not significantly affected by seasonal changes. There was a
significant difference between the B-IBI in 2013 and that in 2015 ( P<0.05). The health status of Ili River has a trend of
getting better year by year. The biological health assessment of the river needs long—term and systematic investigation and
research to reflect the health status of the river. The non—parametric tests indicated that, overall, the B-IBI scores of the
reference sites were significantly higher than those of the impaired sites, which indicated the adaptability of the B-IBI health
assessment system in the Ili River. This study can provide theoretical guidance for the river health evaluation based on the

B-IBI in times of time scale.

Key Words: benthic index of biotic integrity; river health assessment; time scale; Ili River; Xinjiang Uygur

Autonomous Region
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Fig.1 Distribution of sampling sites in the Ili River basin
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1.3.2  REESEMhE
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Table 1 Candidate metrics of B-IBI in the Ili River basin and their expected response to the disturbance

R 1B 24 X T4 BORE

Type of metrics Candidate metrics Responses to disturbance
M1 S M EHTTEL B/
M2 EPT 43 B84 B/
REVE F R B M3 $RIC5r B TTHL UGN
Community richness M4 B A AN
M5 7K A= B B S BT R TN
M6 33 JE B e HL PN
M7 15 3 DLALHS FEEITA AR X BE xR
M8 W H A A AR T = B TN
T A AT N 2 2 M9 3 HAMAARRT 4= B /N
The proportion of individual species M10 &3 HAMRARXTF LGN
M11 SEBSARARRT F2 o
MI12 $5 404 AR X = 2 Hmn
M13 W2 A A AR XS BE EAPN
v Ay M14 JE 7 A RAR T 42 B2 PN
R MIS H 0 5Ae o Wk
unctional feeding group M6 B 5 A PR J N
M17 &£ 25 A AAR R 42 /N
M18 USSR 43 J B TR /N
M 975 fiE M19 T V5 2R A X = B2 R
Pollution tolerance M20 RSB AT b
M21 T {5 S RE 0 JE BT F PN
M22 RS 43 S B TAT X o B2 I/
M23 BMWP VTN
M24 BI LN
INE S M25 Bl o3 BT UN
Habitat quality M26 Zh A RAE T 3 VN
M27 Shannon-Wiener $5%X VN
YRR L M28 Simpson H5%k AN
Biodiversity index M29 Margalef 3 & 454 VE%N
M30 Pielou $45] BE 45 %4 %N

EPT. kb H 4 H ME#HH Ephemeraptera, Plecoptera and Trichoptera; BMWP ; BMWP i+ 25 Biological monitoring working party score ; BI;
HWI$E %L Biotic index
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TEE, LR 1Q(Inter quartile) = 3; QN Z H W # o (7 BUELEXT AL EE AN, Wk 10 =2; tin & & H W
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10=0, P8 10=2 WS EHTIRE5HT .

3) FHSCHEST T X T 10 =2 BIZHL, AT Pearson FHOCHESHT M R % r1>0.75 BRI S50 e B A=)

HEIGRAEE SR, RIS S B0 SOV A5 B e B R B Hrh — AN BB R 5 11 <0.75 1
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13 VA B TRJ ARy B-IBLAY 22 5744, FIl . Mann-Whitney U A8 56 43 B 2 BB 5 R0 32 461 05 B9 B-1BI A8 25 S B 43 A 1
0, B R B-IBI{E VT4 1A 2 X6 7 B3T3 38 A 16 7 . Kruskal-Wallis 55 Mann-Whitney U #5034 7E SPSS 22.0
T,

2 HBRESMW
21 (PRTHB R RS ;o

ABFGEAE 2013—2015 AL EE RSN 109 2% ost e 10s
il He ok 2 B 90 Al (82.6%) , ik B 10 F B2 o
(9.2%) ,52EH 3 (2.8%) , Fresh¥ 2 Fh(1.8%) 3L 5% T %‘x
4R (360, KERBEABIPEMHARE S5 | +E
BEAERUBIA AT, AR AR £ £ ﬁé
JEFE B ( Polypedilum sp.) . W ( Simulium sp.) . Ja % é-]_o L
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Fig.3 Box plots of candidate metrics between the reference and impaired sites
EPT. Igdis H K53 0 T H Ephemeraptera, Plecoptera and Tﬁchoplera;R:Z‘ﬁﬁ)f—i Reference sitcs;l;&}ﬁ,ﬁ Impaired sites; M2 EPT AR BATT

B, M8 iz AKX B M19 TR 2B AR X 325 s M21 TR 2520 25 AT X 32 3 ; M24- BI; M26 Zb By 5K X 32 )3

F2 6 MRIESHM Pearson 18X MES T

Table 2 Pearson correlation matrix of 6 candidate metrics

S Metrics M2 M8 MI19 M21 M24 M26
M2 1.00

M8 0.37 1.00

M19 -0.27 -0.49 1.00

M21 -0.28 -0.48 0.84 1.00

M24 -0.10 -0.30 0.73 0.67 1.00

M26 0.31 0.37 -0.38 -0.40 -0.35 1.00

2.3 AU I B-IBIT-Hr 4k 5 K HAL 5

CEA TABE (R 4) 8 A SREES I 72 (B, 35 (Y BEAL TREREIRES , Y 48.6% 515 Y Eds Ak T
fEEFIRZS , 15 20.8% ;10 Iy BEAL T—HOIRZES 15 13.9% ;9 (3 KdEAb T4 2R A, 5 12.5% ;4 3 1 B dis ik T4
ZEIRA 1N 4.2% , BT RAE S B-IBIZE G 43 AT, B AL 3t Ak T il RS SR A 4 A4S (WA 2 A4,
BT S IU AR 4% 1A AT IAE B RE S 2 A (AL TR A5 4% 1 A4S) |, b TF— otk S i
B 2 A (PHRLA T3 AURE SO 1 AS) o D BT Sl it B A4 T 0 IR S

Kruskal-Wallis K42 AN H 453 18] 9 B-IBIE JC i 2 1 25 55 (P>0.05) , AR AF47 [1] Y B-IBI At 7 fb 25

http ; //www.ecologica.cn



5874 JAE = 41 4

F(P>0.05) ,HF& 2013 5 F1 2015 4 B-IBIE 22 57 1. & ( P<0.05) , B-IBIEA 24 ETHREE (K 4) .

208 5 5 3245 55 B-IBUE A Mann-Whitney U ES 5056 R I W& Z B 7E B 3 22 57 (P<0.05) , 2 IR A 1Y
B-IBUE 2 &5 T2 8 (& 5) , F BIASHT 9% i 44 2 19 B-IBL{E: FE PE A 4 2238 & FH T BT 37 188 1 K A fit g
P

*x3 HFEEUTREB-IBUERIEMiRAE
Table 3  The criteria of health assessment based on the B-IBI in the Ili River

e Ak B — % W2
Healthy Sub-healthy Fair Poor Extremely poor
>2.67 2.00—2.67 1.33—2.00 0.67—1.33 <0.67

x4 FERUREB-BHTNER
Table 4 The B-IBI results of water quality assessment in the Ili River

1] Time PERRAF  HERME MORREOCH fiRii=2 AR AR ORH JeHhse
2013 4F-5 f B-1BI 2.67 0.49 1.74 2.50 3.51 — 3.50 1.81
Tl HER DL P AR %= — i WA B it e — it e —
2013 47 1 B-1BI 2.38 1.06 1.97 — 3.19 1.62 3.44 4.12
flHEARBL P AR — — — e — it e fiE
2013 4 8 A B-IBI 0.84 2.46 2.72 — 3.73 1.75 3.17 0.90
HEFRARBE % AR fiE — e — e %=
20134E 10 1 B-IBI 0.68 1.21 1.76 3.42 1.95 2.32 4.08 —
HHEFREAR DL % %= — e — A e —
2014 4£ 5 A B-IBI 3.23 2.50 1.97 4.24 3.52 3.41 3.96 1.31
HHEFREAR DL fi A — e e fit e e %=
2014 4£ 7 A B-IBI 3.64 1.06 2.32 2.11 3.70 2.78 3.06 3.12
HEFREAR DL T % A A e it E e T E
2014 4£ 8 A B-IBI 2.02 1.26 — — 3.11 0.98 2.58 2.26
fHER B — i % — T e % Ak A
2014410 /1 B-IBI — — — 3.9 — 4.44 2.35
AR B — — — fiE b — it A
2015 4E 5 A B-IBI 0.18 1.19 0.36 — 4.15 — — 3.18
fERER B W % W — e — — e
2015 4£ 7 A B-IBI 2.62 2.71 — 3.65 — 4.10 2.36
fERER DL IZiaEs e — fE e — Tt A
2015 4£ 8 A B-IBI 3.40 — — 3.99 — 4.18 4.14
fEFRAR B e — — Tt — Tt e
2015410 1 B-IBI 2.33 4.13 — 2.49 — 3.92 4.15
fEERER DL RIZ 3 e — W — Tt e
FH{E Mean  B-IBI 2.18 1.81 1.83 3.07 3.42 2.14 3.67 2.70
fRERER DL e — i — T T I R Tt fEE
" BN B R
3 itig

3.1 REVEA S o8 B A5 Bore DY AL K e R A Hh 1) 2 A

BEHUS IR SZ B U A @ B-IBIK T PP A 1A 3R (0 G SR AL BRUS | R 2 o 2 5 IR A R A2 450 st T i oK
I GE— 17, CA BRFSE b BT AR AR S ARBEE D 8 ASREE R AN TR 22 57 B3
R B AR S X L, PRI, AR RIF T AR 2 i ) SR T W AT ) TR /R B e W v AL 34T 11
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Fig.4 Comparison of the B-IBI among different months and different years
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