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Effect of Environmental Factors on Fish Community Structure in the Huntai

River Basin at Multiple Scales
LI Yan-li ', LI Yan-fen’ , XU Zong-xue’

(1. Institute of Resources & Environment, Henan Polytechnic University, Jiaozuo 454000, China; 2. Key Laboratory of Water and
Sediment Sciences, Ministry of Education, College of Water Sciences, Beijing Normal University, Beijing 100875, China; 3. Institute
of Chemical and Environment Engineering, Jiaozuo College, Jiaozuo 454000, China)

Abstract: In June 2012, fishes was investigated at 65 sampling sites in the Huntai River basin in Northeast of China. Forty species
were collected, belonging to 9 orders, 14 families,33 genera. Cobitidae and Cyprinidae were the dominant fishes in the community
structure in the Huntai River basin, accounting for 13.21% and 65. 83% of the fish community, respectively. There were two types of
spatial distribution of fish community, one was distributed in the head water and tributaries in the upstream, and the other was in the
plain rivers. Nemachilus nudus, Cobitis granoei and Phoxinus lagowskit dominated the local community in the upper reaches of the
Dahuofang Reservoir and shenwo River, while Carassius ayratus and Hemiculter leucisculus dominated the local community in the plain
rivers. CCA ( canonical correspondence analysis) was used to distinguish the primary environmental variables that affected the fish
community structure. The results indicated fish community was mainly affected by environment factors at watershed and reach scales.
Proportions of woodland and urban land, and altitude were three important environmental factors affecting the fish community at the
watershed scale. Dissolved oxygen, total nitrogen, pH and habitat inhomogeneity significantly affected the fish community at the reach
scale, whereas substrate didn’t show significant influence at the microhabitat scale. Environmental factors at watershed scale explained
7.66% of the variation of fish community structure, environmental factors at reach scale explained 10.57% of the variation of fish
community structure. Environmental factors at reach scale influenced the fish community more significantly.

Key words: Huntai River; fish; environmental factors; different scales; canonical correspondence analysis
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Fig. 1 Sampling sites and land use type of Huntai River basin
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Table 2 Fish species in the Huntai River basin
s i B || B Fh BBk
FEAER ( Gobio rivuloides) 18 b7 £k ( Nemachilus nudus) 34
Bt £01 (Abbottina rivularis) 36 KR JE 8K ( Paramisgurnus dabryyanus) 9
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Table 3  Percentage variance in fishes explained by all environmental factors at multiple spatial scales by CCA

SR bR AX1 AX2 AX3 AX4 MR
HEFRlRAAEAS 0.758 0.343 0.237 0.161 32.43%
LR 5 PR A 0.963 0.775 0.757 0. 660

AW EdE BRI % % 13.8 20. 1 24.4 27.3

AP IR R B % 4.6 61.9 75.2 84.3

55 —HE Y A OC R B = Y R AR M |
P, p(TN) FIAH S M ot & (WL 4). HAE 50k

~0.9432, -0.8546, 0.7130 1 -0.658 1. ¥}i
PR -5 505 e il AR G 3 M (R, p (DO) | ik



3508 woom B 35 4
Lk BB €0 K E 4 %
= 1.00-3.00 ® 7.01-10.00 — KE = 0~10.00 e 50.01-60.00 & M
e 301-500 @ 10.01-14.00 e 10.01-30.00 ® 6001-8000 — KE
e 5.01-7.00 A MW e 30.01-50.00 @ B50.01-100.00
1 ﬁ&\uﬂ 0 30 6  9%km
X . o .ij L 1 1 |
Rt o 2 1 4 B % A frikfn JEE %
« 0-10.00 ® 50.01-60.00 & MET «  0-10.00 ® 50.01-60.00 & Ml
e 1001-3000 ® 60.01-8000 —kF e 1001-3000 ® 6D.01-80.00 — KE
® 30.01-5000 @ 80.01-100.00 e 3001-5000 @ 80.01-100.00
B2 FEXARBERFEELNFEST
Fig. 2 Characteristic distribution of fish community structure in Huntai River basin
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Table 4  Correlation coefficients between environmental factors and the first two axes of CCA ordination
SP1 SP2 EN1 EN2
SP2 0.007 3 1 0 0.7749
EN1 0.963 1 0 1 0
EN2 0 0.7749 0 1
Elev -0.8546 -0.3020 -0.8873 -0.3897
pH -0.2499 -0.108 5 -0.2594 -0.1400
p(DO) -0.4690 0.2630 -0.4869 0.3394
p(TN) 0.7130 -0.0304 0.7403 -0.0393
Habitat -0.658 1 -0.2559 -0.6833 -0.3302
forest -0.9432 0.067 4 -0.9792 0.086 9
urban 0.3830 0.2158 0.3976 0.278 4
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Table 5 Comparison and decomposition of percentage variance in fishes explained by different environmental factors
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