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Abstract: Understanding the effects of land use on river biota is important for riverbank management and river ecosystem
restoration., To assess the relationship between land-use change and the functional groups of fish communities, 40 sample
sites,were investigated in the Taizi River Basin, China, in May 2012. The results indicated that the dominant species of fish
in the Taizi, River Basin were Phoxinus lagowskii, Nemachilus nudus, Abbottina rivularis, and Zacco platypus, which
accounted for 34.6% , 5.3%, 5.4% , and 7.3% of the total fish, respectively. In addition, we observed some rare species
such as Lampetra morii, Huigobio chinssuensis, and Hypseleotris swinhonis. Canonical correspondence analysis showed that
dissolved oxygen, index of substrate (10S), electric conductivity, total dissolved solids, habitat evaluation score, and

sediment concentration had stronger effects on the whole fish community than water pH, velocity, flow, and depth. One way

BB L TA S AA LR HRITE (LR2015009) 5 5K “ K 5 Yo il 516 3 8RB % 00, 3K AR 5 0740 B AR ) € B AR W 8 s
(2012ZX07501-001)

175 B H#3:2016-08-18; % £& tH kit B 8 :2017- 06- 01

# JIAMEH Corresponding author. E-mail ; yinxuwang@ dlou.edu.cn

http ://www.ecologica.cn



6864 A E = 37 &

ANOVA analysis revealed that the habitat characteristics exhibited significant differences among the four land use types. In
sample sites with forest land use type, conductivity, total dissolved solids, and sediment sand composition were 105.05 ws/
cm, 80.38 mg/L, 65.00 ml, and 0.00, respectively, which were lower than those of other sample sites. Water depth, flow
rate, and the average percentage of silt were highest in sample sites with farmland as main land use type, which were
186.83 m, 80.11 m’, and 5333.33 mL, respectively. Functional groups of fish were divided into five types (18
subcategories ) , with significant differences among the four land use types. The percentages of piscivores, stones, feeding
insects, and sticky eggs were highest in sample sites with forest as main land use type, whereas the percentages of
herbivores and their underlying functional groups were highest in the forest and farmland mixing zone. The percentages of
sand, middle water layer, and nesting functional group were higher in sample sites with farmland as main land use type,
and the percentages of silt, tolerance to pollution, lower water layer, omnivorous species were higher in sample jsites with
urban as main land use type. This study showed that the number of individuals of fish was_positiyely correlated with the
habitat quality and was negatively correlated with the roughness of sediment type. Different types of land use can lead to
changes in the water environment, which in turn can result to changes in the functional groups of fish communities. The
habitat quality of forest land and the combination of forest and farmland was the best at maintaining the integrity of fish
community structure. Therefore, for land use planning, it is necessary to consider forest land and the combination of forest

and farmland.

Key Words: land use type; functional groups; environmental factors; fish; community structure
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Fig.1 Location of sampling sites of Taizi River Riparian
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Table 1 Comparison of fish assembles factors under different land use types

AR 3

Wi FRAK b o L WA
Combination of forest P
Ttem Forest Farmland Urban
and farmland

Py F % Number of species/F 7.63+0.63a 6.17+0.48a 8.11+0.95a 7.00+1.24a 0.536
A ARHCE
Number of individuals/ J& 314.53+72.97d 148.83+33.08¢ 99.78+22.87h 36.67+12.77a 0.030
Shannon-Wiener Z2FE1EFS %L 4.54+0.53a 3.65+0.36a 3.80+0.46a 2.53+0.59a 0.203
Pielou 35 BEHE £X 0.60+0.03a 0.58+0.09a 0.62+0.05a 0.81£0:50b 0.028

i JE!@ @)K‘/\ .
BEAaR] M:Eﬁ.uﬁ. . 0.48+0.06b 0.65+00.07¢ 0.01+0.00a 0.00+0.00a <0.001
Percentage of tolerant individual

SR AT 4
i 5 AL IR T L 0.04+0.01a 0.00+0.00a 0.51+0.10b 0.57+0.08b <0.001

Percentage of intolerant individual
ﬁ?&ilﬁi@ﬁiﬁ‘{ﬁi%ﬁﬂﬁﬁ%ﬂ? AN BRG] R A I 2SR AR AT G2 i 3 22 5+, P<0.05
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2 VR BERE LBl RIS B U P ot L A9 A v s I 52 2% S T RERE BT ok LU R T < B0 A vp 252 0 35 D) BE
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Table 2 Fuctional group composition of fish in the Taizi River Basin

i} 324 e PR ST A B K2
Tolerance. to pollution Trophic guild Reproductive guild Substrate type Water location
i 75 High FETE Fhikop ATH(REIR AT, W A7) )R
HHAE TS Medium Atk TR v R
B Low TR et /Sl )2
|ZAi Ny FLE 5P
FEIR T B

2.2 RTINS B R S 0 2R DO RE R A AH DG
2.2.1 AU E U
AR 220 B, B pH NS, AS ] - b ) FH 2R 50 A A 8 b 4R A HLA % 8 3 22 5% (P<0.001)
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Fig.2 Structure and diversity of fish functional groups under different land use types
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Table 3 Comparison of habitat factors under different land use types
H BRI PP L o SRR
Item Forest Combination of forest Farmland Urban P
and farmland
pH 9.07+0.08a 8.81+0.10)a 8.46+0.31)a 8.44+006) a 0.112
B 5% Electric conductivity /( ps/cm) 105.05+£15.94a 337.49+17.45b 513.43+27.93¢ 848.83+122.03d <0.001
74 Dissolved oxygen /(mg/L) 10.23+0.47¢ 11.14+0.35d 8.59+0.25a 9.57+0.40b <0.001
¥ 58 Width /m 13.00+2.40a 35.28+11.03¢ 91.61+18.10¢ 8.84+2.12a 0.001
it{iﬁifjﬁ\;d solids /(mg/L) 80.38+12.60a 247.93+£12.95b 368.27+16.11c 587.17+85.00d <0.001
KT Depth /m 26.68+2.87a 18.53£1.59a 186.83+44.61b 29.58+4.24a <0.001
L Velocity /(m/s) 0.35+0.06a 0.55+0.05a 0.41£0.07a 0.48+0.04a 0.092
i Flow /(m?/s) 1.11£0.22a 4.12+1.79b 80.11+22.92¢ 1.20+0.26a <0.001
JEE T 64X Index of substrate 10.05+0.83¢ 5.93+0.65b 0.53+0.09a 0.90+0.18a <0.001
JEB Vb & Sand /% 0.00+0.00a 0.02+0.00a 1.00£0.00¢ 0.35+£0.21b <0.001
R85 5 176.00+6.52¢ 130.26+4.68b 110.44+3.68a 105:17+10.06a <0.001

Qualitative habitat evaluation score
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Fig.3 Canonical correspondence analysis of species-environmental relationships in Taizi River Basin
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Fig.4 Concordance correlations between fish functional groups and habitat factors in Taizi River Basin
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T U AN R Ky s SRR N P S T D RE AR S RS2V A AR TOS (IR TR {75 o D) RE AHE 52 5 95 Mk 1] (A vt
FRAYFEI 5 JR 5T 55 0 i SR VDG S RERE R A7 SR DO RERE B SK S K (P<0.05)

3 e

TIF5E 2B, TP G TR bk £ R VA Th BB A 2 T B, U R I I 2 A iR AR Ak R
HEVFLZ AR, JET S | K T AT RERFRY L o R T-T idel b il 0 ZR AR 3t 22 70 A £ &
THREREFNHURFN I RERE (18] 4) , Wi 32 20 i I KR A7 FR A 3ok 2 T2 3 LR 0 o e S 3% 7
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Appendix 1 Fish species appear and functional group types in the Taizi River Basin
W Occurrence frequency YIRERE Functional groups
ARMHE

IR 44 ) fri R OWEME PR RERR MK
Family ARMIE Combination  HHE R Trophic ~ Tolerance Reproductive Substrate Water

Forest Of::;eSt Farmland Urban guild to pollution guild type location

farmland

BEAEEN Abboutina rivularis 0.000 0.421 0.333 0.000 Atk — — w R
HEAE A Abbottina rivularis 0.167 0.579 0.778 0.500 FEtE Mfis  SUETE R PRZ
) Carassius auratus 0.000 0.263 1.000 1.000 TEtE ifif 75 e dayl Sl 2
& Hemiculter leucisculus 0.000 0.000 0.778 0.333 FE i i5 e el w )2
Z Mt Pseudorasbora parva 0.000 0.316 0.778 0.833 etk [[ERE] FhEoN — B2
ARIUHER 0 Leuciscus waleckii 0.000 0.105 0.000 0.000 FEE — Fitkop L3k L2
B RBSYEGY Perccottus glehni 0.833 0.316 0.000 0.167 ik — ZhEoR PEEN i
FEWERS Zacco platypus 0.000 0.684 0.444 0.500 FE [IERE] UpEGR — R
Fi % Phoxinus lagowskii 1.000 1.000 0.000 0.000  REAtEM  Huk Ritkon PEEN T2
Iy Opasariichthys bidens 0.000 0.053 0.111 0.000 REY S U Fion PSR- )R
HUREN Squalidus chankaensis 0.000 0.053 0.000 0.000 LitRy s < — PEEN
MY Acheilognathus chankaensis 0.167 0.000 0.444 0.000 T Tk ZhitEon PR )2
HRAEE Rhodeus sinensis 0.000 0.000 0.333 0.833 ZEH — — bl
KM Rhoaeus lighti 0.000 0.000 0.444 0.167 bisNEnda Uk FEERTER — T2
TERUI Huigobio chinssuensis 0.333 0.526 0.111 0:000 et TG — PaEN 2
KA Cottus linnaeus 0.833 0.000 0.000 0:000 LiEREn Uk RO A b2
AL Lampetra morii 0.167 0.368 0.000 0.000 T — FLEE AR 2
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PRIk Misgurnus anguillicaudatus 0.000 0.579 0.667 0.667 FEt it i Rt on Uit v 393
JEIr e Cobitis granoei 1.000 0.737 0.333 0.167 e it y5 FhtEgp — E2E
6T 488 Nemachilus nudus 1.000 0.842 0.111 0.167 e RS Rk — 2
/ﬁfﬂiﬁm dabryyanus 0.000 0.053 0.333 0.500 FEtE — Eday Tt e =
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ﬁjiiﬁfﬁmmmn 0000 0.053 0.111 0.000 Atk 75 Zhitkop i ez
zeﬁii?fimm 0.000 0.105 0.222 0.000 ERdEM 6y B o w KR
gji Zﬁfﬁfﬁr o 0.000 0.263 0.222 0.000 Atk M5 Rivkon w 2
i 1014)) Hypseleotris swinhonis 0.000 0.053 0.222 0.167 FE — — — 2
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