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Fig. 1 Sampling stations in the Ruxi River
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Tab. 1 Community attributes of epilithic algae
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Fig. 2 Community structure of epilithic algae in the Ruxi River

Gomphonema Cymbella Gyrosigma
EH Amphora Navicula [ Synedra

100

wppttt~\1

NI
7z N
222N\

N\l

N

7

60

40

SRS JE A X S Lontent (%)

20

0

K 3

Fig.3 The relative abundance of epilithic algae dominant genera in different seasons of the Ruxi River
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Fig. 5 Principal component analysis of environmental factors of the Ruxi River
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Tab.2 Pearson correlations among 8 component metrics of the epilithic algae communities

Al A2 A3 A4 A5 A6 A7 A8
Al 1
A2 0.404 1
A3 —0.655%* 0.612 1
A4 0.694** 0.509 —0.607* 1
AS —0.722%%* —0.656** 0.470 -0.511 1
A6 0.048 0.227 0.186 —0.276 —0.418 1
A7 —0.290 —0.419 0.114 —0.404 0.080 0.374 1
A8 0.646** 0.054 —0.531* 0.396 —0.180 —0.374 —0.661** 1

T AL REBERVE B A2, WIFEG A3, BRI & 5 %; A4, IS BN BUREFEIT 5 L Al; AS. NEREEMIARN 5 BE; A6, M2 BEMIARXY
Fm B AT, SRR B A8 EFRIRASHREL *=P<0.05, **=P<0.01; T

Note: Al. Total density; A2. Species; A3. % erect individuals; A4. NNS%; AS. Relative abundance of Cyclotella; A6. Relative
abundance of Achnanthes; A7. Relative abundance of Gomphonema; A8. Trophic state; *=P<0.05, **=P<0.01; The same applies below
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Tab.3 Scoring ranges of core /BI metrics in Ruxi River

AN 2 5% R Y 25% 43 hi 4L 95% 5B 4 BXME TR
Core parameters 5" percentiles 25" percentiles 95" percentiles Maximum value Computational method
Al 476139 485954 528563 531934 (R RAE-A D/ (K A-5% 150
A2 59.5 61.5 70.3 71.0 (Bt KAH—A2)/ (B NAH-5% 53 B 5
A3 2.63 2.72 2.88 3.24 A3/95%53hi K
A4 49.83 53.71 64.07 68.24 (B RAE-AL)/ (B KAE-5% i 50
A5 3.41 3.49 3.85 4.86 AS/95% 5 5
A6 0.65 0.75 0.97 1.30 (I KAH-A6)/ (It KAE-5% 707 30)
A7 0.00 0.00 0.01 0.01 (B KAE-AT)/ (B KAE-5% 531 50

A8 4.85 4.92 5.21 5.23 (B RAE-A8)/ (I KAE-5% 7 i £0)
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Tab. 4 Assessment criteria for biological integrity of epilithic algae in the Ruxi River
/3 & Classification fi fEHealthy WV fi# )3 Subhealthy - Average % #Relatively poor W 7% Very poor
IBISY{HIBI score >4.740 3.555—4.740 2.370—3.555 1.185—2.370 0—1.185
x5 EALBEEMSIBRETERITNEGR
Tab. 5 IBI scores for the sampling sites of the reservoirs in Ruxi River
A KA i IBI IBIS RPN
Samp)rlTng point Sa?ntglfng |tijme Al A2 A3 A4 AS A6 AT AR IBI iﬁ IBI total ;z:\ore Healithiggssis{slment

K7k 1 045 0.51 0.89 043 096 049 040 0.53 4.67

S1 ki 0.61 0.12 0.82 041 091 058 0.66 0.70 4.81 5.02 fi B
K 0.48 0.65 094 0.64 095 053 0.75 0.62 5.57
Fha7K 3 0.75 1.00 035 0.00 1.00 1.00 0.00 1.00 5.10

S2 ki 1.00 0.00 0.00 1.00 0.79 1.00 1.00 0.00 4.79 4.08 IV Ak
K 036 0.00 1.00 020 047 0.00 0.00 0.33 2.36
Fha7K 3 0.00 0.61 0.13 0.74 0.00 0.00 0.61 0.00 2.10

S3 ki 091 0.28 025 020 0.56 0.82 0.89 0.90 4.82 4.09 IV Ak
K 0.00 0.80 0.70 1.00 0.38 0.82 1.00 0.67 5.37
Fha7K 3 0.45 1.00 0.77 0.00 1.00 091 1.00 0.00 5.13

S4 ki 0.00 0.09 049 092 1.00 040 0.86 0.19 3.95 4.65 VA
KA 0.75 0.00 1.00 0.80 1.00 0.17 093 0.24 4.88
Fha7K 3 1.00 049 0.80 1.00 0.00 091 1.00 0.13 5.33

S5 ki 0.64 0.09 045 0.00 0.89 0.00 0.00 0.02 2.09 4.29 VA
KA 024 099 058 1.00 0.60 098 1.00 0.07 5.46
Fha7K 3 1.00 0.67 0.56 042 1.00 0.00 0.00 0.96 4.61

S6 ki 0.00 0.00 0.04 0.00 0.25 0.55 1.00 0.00 1.85 3.44 DR E53
KA 1.00 0.00 040 0.00 0.87 0.89 025 047 3.88
Fha7K 3 096 0.00 1.00 1.00 0.50 0.73 1.00 1.00 6.19

S7 ki 1.00 035 044 0.0 1.00 0.00 0.57 0.18 4.15 4.93 fit B
KA 0.52 038 096 0.64 0.94 0.00 0.00 1.00 4.44
Fha7K 3 0.00 1.00 0.00 090 0.18 1.00 0.76 0.00 3.84

S8 ki 0.67 1.00 0.81 1.00 0.10 0.65 0.00 1.00 5.23 4.86 fit B
KA 0.00 0.38 1.00 1.00 0.33 1.00 1.00 0.82 5.53

S9 ki 090 049 100 0.85 0.35 1.00 0.58 038 5.56 5.36 fit B
K3 0.78 1.00 0.85 0.82 1.00 0.85 1.00 0.00 6.29
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USING EPILITHIC ALGAE ASSEMBLAGES TO ASSESS STREAM HEATH OF
THE RUXI RIVER, CHINA

YANG Yan-Jun', XU Sha', LIU Rui’, XU Jin-Zhu', SHI Jun-Qiong' and WU Zhong-Xing'

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region (Ministry of Education), Chongqing Key Laboratory of
Plant Ecology and Resources Research in Three Gorges Reservoir Region, Southwest University, Beipei 400715, China;
2. Wuhan Environmental Monitoring Center, Wuhan 430015, China)

Abstract: The present study investigated the community structure of epilithic algae and characteristics of environmen-
tal factors among 9 sample sites in Ruxi River, a tributary of the Three Gorges Reservoir. The health of freshwater eco-
system in the stream conditions of Ruxi River was assessed via Index of Biological Integrity (/B/). The results indi-
cated that there were significant spatial and temporal differences in the epilithic algae community structure in Ruxi
River and conductivity, dissolved oxygen, nitrate nitrogen and turbidity were the major environmental factors in Ruxi
River. IBI result showed that the upstream area of Ruxi River were in excellent biological integrity, while the mid-
stream and downstream area were in severe impairment. The biological integrity in dry season was preferable to the
normal. Thus, the biological integrity in natural stream of Ruxi River showed a general level, suggesting that a sub-
health aquatic ecosystem was found in Ruxi River.

Key words: Epilithic algae; Biotic integrity assessment index; Community structure; River ecosystem; Health
assessment



