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Response of riparian land-use types to functional groups of benthic
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Abstract: River ecosystems are the most affected habitats globally by human activities, such as the changes of land use in
the riparian of river. Macroinvertebrate is an important component of aquatic organisms in freshwater ecosystems and is an
important biological indicator of bio-assessment in rivers. Macroinvertebrates have been widely used to evaluate the
interference and impact of human activities on river ecosystems. Here, we aim to understand the effects of different land use

types on the feeding function groups of macroinvertebrate and to evaluate the responses of macroinvertebrates to changes of
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riparian land use types in the Taizi River Basin (TRB). Based on data of 42 sites, we found that the macroinvertebrate
communities were significantly different in four land use types. The average abundance, Shannon-Wiener diversity index,
and Pielou evenness of macroinvertebrates were the highest values in the forest land with 8.86, 0.73 and 0.94, respectively.
There were significant negative correlations of forest land and EC, TDS, TN, NH,-N, and COD,,, using Pearson analysis,
and between farmland and DO, 10S. By Spearman analysis, the results indicated that forest land was positively correlated
with shredders, scrapers and collector-gatherers, while farmland was negatively correlated with shredders and collector-
filterers. Canonical correspondence analysis showed that shredders were mainly driven by 10S. In general , the environmental
factors and macroinvertebrate community reflect change of human activities more effectively than the functional groups based
on our study. The research on water environment and macroinvertebrate community structure can provide a theoretical basis

for riparian land use protection.
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Fig.1 Location of the 42 sampling sites distributed in four land use types of Taizi River
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Table 1 The status of water quality for 42 sites sampled in the Taizi River watershed

T H F-H{H PR 22 He/ME S PNIER
Index Mean Standard error Minimum Maximum
S H(EC)/(mg/L) 446.18 46.35 58.30 1392.00
w4 (DO)/(mg/L) 9.34 0.42 1.9 14.7

SR EAR(TDS) / (mg/L) 204.46 31.18 52.65 912.5

%A (NH;-N)/(mg/L) 1.24 0.34 0.07 10.14
MA(TN)/(mg/L) 4.43 0.84 0.31 24.8

M (TP)/ (mg/L) 0.15 0.03 0.01 1.33
EHRRRER TR (CODy,, )/ (mg/L) 1.93 0.25 0.36 7.08
108 4.5 0.61 0.2 13.25

2.2 MG IRER

KM IRAE B RAMG ShY) 37 F, 535 409 H 14 BL BRI A ohiE 52808 FK 22188, 20 1
T FR AT A T R KT 3k 4 b b ) 288 R 2 () 0 G h 0 B 5 A EL A I G 2 TR S M (P = 0.
002) .

BRI R TT 220 W R B (W36 2) | IRATG Sh i I% v () 735 2 B 1 Shannon-Wiener Z2 PR BUTE A [F] 4 b F|
FHZEH N HAT W 25 22 5% (P<0.001) , ZE AR bl B 57, 43001 4 8.86 T 0.94 5 -2 i | Pielou $45] BE 54K
B E B D REREE AR R bR A B B 25 57 (P<0.05) s IE B UEH Tl &3 Al & 4 T sE i
TEAN[A] A b A HIZE 8 PN 22 A Bk 2 (P>0.05)

F2 AELHFAEBAHRBEIN IR ILER
Table 2 Comparison of macroinvertebrate functional groups under different land use types ( MR: mean richness; MD: mean density; H:
Shannon-Wiener diversity index; J: Pielou evenness)

i H ARAR T AARHEE T H Bt IREUR b

Index Forest Combination Farmland Urban b
FYERE MR 8.86+0.88 4.37+0.61 1.44+0.29 1.63+0.46 <0.000
X% MD 344.44+59.55 782.75+159.54 28.40+26.53 429.51+153.56 0.006
TR HPEIEE H 0.73+0.05 0.56+0.07 0.27+0.06 0.21+0.11 <0.000
ST RERRER ) 0.94+0.01 0.84+0.07 0.74+0.14 0.36+0.18 0.010
BWEEHIRERE S 9.13+5.24 0.00+0.00 0.000.00 0.00+0.00 0.003
W BEE DIRERE GC 233.73+53.37 556.43+167.78 22.53+9.21 744.10+688.12 0.393
I H YRRt FC 12.70+10.19 31.58+15.37 0.000.00 0.000.00 0.263
HIEHE IEERE SC 59.52+33.14 65.94+42.12 1.23+.123 24.30+24.30 0.634
& YIgert p 29.37+17.59 128.80+89.69 4.63+4.29 286.111£69.67 0.328

Bl LIS B pn iR 220 AR
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K FHAE 7R 023 B I A6 U R -l i s A 7 Ao A s 00, e BTl 2R W36 3., 3R 3 R B R i 3L A6
W 7 A8 R FP oo 88 | Polycentropus sp. F1 Neuroclipsis sp. 52 F5 M H A 2R MOBEVE F M 59 38 7= Fh (P <
0.05) , 733l J& TR & (SC) FIE i E & e (S) s M £ IR BUR PR /RFh (P<0 .05) ,J& TR & T
RERF(GC) ;8 By 7K 22 151 v AR K R 2 W B H B 48 75 i (P<0.05) | J& TR B DIRERE (GC)
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Table 3 Indicator species of different land use types in the Taizi River Basin

. I ﬁ‘ﬁ 3 $67”MH Indicator Values
Species Founctional  gepkfiHe  BMHEAE  BH ST P
groups Forest Combination Farmland Urban
Cinygmina sp. ( SI1F) SC 56 0 0 0 0.0004
Polycentropus sp. S 29 0 0 0 0.025
Neuroclipsis sp. S 0 29 0 0 0.0248
Polypedilum scalaenum ( BiJE 2 EFEIL) GC 1 0 25 0 0.049
Procladius paradouxus ( EANE kA g ) P 0 0 0 25 0.048
Limnodrilus hoffmeisteri ( 827 7K 2245 ) GC 0 0 0 37 0.033
](V;:c‘(;g;;zmie)nmulam sinensts G 3 0 0 a“ 0.002
total 2 1 1 3 <0.05

2.3 BRI KRB I AR S B & DI REAE Z M B X R

K] Mo A 2B 5K A5 R 7 Z [8] ) Pearson 70 #TBH ( W3R 4) , R HB 5 EC \ TDS TN \NH,-N |
COD,, Z[H] 2 1 3 7 A XM (P<0.01) , 5 DO 108 Z [R5 i 2 1EAH OC 1 (P>0.01) 5 ZRMHEE H H 2R 5% R+
Z A TCAH M (P>0.05) s 8k 5 DO FiT 10S Z [H) 5 5 2 7 AH G (P<0.01) 5 IR A b 5 EC TDS F1 TN Z [H]
EIEAEME(P<0.05) .

x4 M LHF BB FIIAEE F Z B9 Pearson 437

Table 4 Person’s correlation between land use types and water environmental indicators

i H AR B BIARE AA M My RERRRERTREL R
Index EC DO TDS NH;-N TN TP COD,, 108
FRMHIHEL Forest -0.515** 0.513** -0.518** -0.481** -0.548 ** -0.101 -0.550** 0.492 **
FEMBEEHH Combination 0.066 0.146 0.064 -0.129 -0.107 -0.02 -0.146 0.056
b Farmland 0.593**  -0.654*" 0.596 ** 0.600 ** 0.587** 0.207 0.673**  -0.491**
AT Urban 0.316* -0.118 0.316* 0.246 0.396"" 0.064 0.275 -0.232

« + f£220.01, = £ 0.05

KA = Ho A 2 5 S D RERE Z (8] A Spearman 73 MR (W3R 5) , MM S EHE & (S) |
BB (SC) FEER (GC) BIEARSCHME (P<0.05) , T ARARH A T 3 F1 RS AV 2l 4 B e 2 18] 1A AH e (P>
0.05) . #HHb 5 EHEE (S) JEEE (FC) ZIA R A (P<0.05) , WEEHIHE 5 F &4 (SC) FI&E#H (GC)
Z AR B AT (P<0.01) . I E S 4 Fp 4 HOR A 2 [ HH G (P>0.05)

RS ML iF BRI THEEEE Z 1A Spearman 547

Table 5 Spearman nonparametric correlations between macroinvertebrate functional groups and land use types

T H AR HEH WEH e MEH
Index S sc FC GC p

FRARHHL Forest 0.345* 0.360 " 0.267 0.356* 0.129
FRMHBEEHIHL Combination -0.24 0.073 0.263 0.207 -0.243
Bt Farmland -0.310" -0.233 -0.436 " -0.22 -0.232
W b Urban -0.252 -0.471*" -0.215 -0.450 " -0.022
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