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Abstract; It is of great significance to study the impact of land use on macrobenthic communities for watershed land use

planning revision and river ecological restoration. Taking the Babian River Basin in the upper reaches of the Red River as
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research area, the status of macrobenthic communities was investigated. Twenty land use indicators in 4 aspects including
composition, allocation, diversity and hydrological distance based on upper catchment area of 37 sampling points were
calculated to analyze the impacts of different land use patterns on macrobenthic communities. A total of 25 macrobenthic
taxa were identified in this survey, of which aquatic insects accounted for 72% of the total. The main feeding functional
groups were predators (PR) , scrapers (SC), and gather collectors ( GC). The impacts of urban land and woodland on
macrobenthic communities were dominant, while the impact of agricultural land was relatively small in the Babian River
Basin. The key land use indicators affecting the macrobenthic communities were the percentage of urban land (3PLA) , the
largest patch index of urban land (3LPT), the aggregation index of urban land (3AI), the flow length of urban land
(3FLOW) , the largest patch index of woodland ( 1LPI), and the landscape shape index of woodland (1LSI). Land use
composition, allocation and hydrological distance were the main factors affecting macrobenthic communities in the Baibian
River Basin, while land use diversity had little effect on macrobenthic community. The species density and diversity of
macrobenthos showed negative correlations with 3PLA, 3LPI, 3AI, 3FLOW and 1LSI, while positive correlations with
1LPI. The clean species, such as Ephemeridae and Heptaglidae, increased with increasing of 1LPI. There were significantly
negative correlations between the urban indexes and the density of SC and SH ( Shredders) , but no significant correlations
between the urban indexes with other functional groups. SC and SH were sensitive to water quality and environmental
conditions, however, GC were more tolerant of human interference. 1LPI was positively correlated with the density of SC
and FC (Filter Collectors) , but negatively correlated with the density of PR and GC. SC and FC had higher demands on
habitat integrity, while GC and PR were more adaptive to human disturbance and fragmented habitat. On the one hand, with
the increase of urban land use, the complexity of boundaries, and the degree of aggregation, the density and species
diversity of macrobenthos in the study area decreased. On the other hand, as the integrity of woodland decreased, the
species evenness of macrobenthos also decreased. The relationship between land use and macrobenthic species diversity and
functional group diversity is not completely consistent, such as 1LSI and 3FLOW are negatively correlated with species
diversity , but are positively correlated with functional group diversity. More in-depth researches are needed to investigate the

impacts of land use on species, functional groups and communities at different scales.

Key Words: land use composition and allocation; functional feeding groups; biodiversity; landscape index; water
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Table 1 Land use indexes
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BELRHE L (PD) SRS U 1% il e Ak 8 N 28 (1) S5 Jo M e 2PD
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Fig.3 Species composition and functional feeding groups composition of macrobenthic communities
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Table 2 Taxa and functional feeding groups of macrobenthos
B Thneht SYERIT (R B UIRERt SYZEHIL(RE)
Functional feeding groups Taxa (family) Functional feeding groups Taxa (family)
i Predators, PR R Perlodidae HzWES BIEIRL Tubificidae
IR Aplelocheiridae Gather Collectors, GC Y IFRL Leptophlebiidae
R4ERL Corixidae U 7R} Baetidae
AR} Coenagrionidac T {EIFRL Prosopistomatidae
JeE B} Dytiscidae /NEER} Ephemerellidae
Jii 58} Glossiphonidae FEIARL Chironnmodae
f1IER} Herpobdellidae T # Scrapers, SC JeH B Dryopidae
e ZEWER] Tsonychiidae I A MR Goeridae
Filter Collectors, FC S0 1B} Hydopsychidae @ JEH R} Dryopoidea
Fi%F} Phryganea Larva ARl Heptageniidae
BERINA} Sphaeridae fifs 428} Hydrobiidae
KIFUFARL Palaemonidae HESZIERL Lymnaeidae
Wi # Shredders,SH KA} Tipulidae
®3 KBRWENMEFNINEBFEERS LA BIEREXREY
Table 3 Correlation coefficient between macrobenthic community and functional group indexes and land use indexes
¥ Density Z B Diversity 5] Evenness
Yok GC FC PR SH sC TIReR Yot TIReRt
1PLA 0.292 -0.015 0.287 -0.169 0.104 0.493** 0.267 0.249 0.086 0.104
2PLA -0.260 0.033 -0.304 0.300 -0.070 -0.482"" -0.215 -0.119 0.002 -0.058
3PLA -0.339 -0.113 -0.227 -0.009 -0.282 -0.446" -0.401" -0.417" -0.133 -0.132
1PD -0.177 0.155 -0.238 0.112 0.076 -0.397" -0.116 -0.195 -0.221 -0.169
2PD 0.142 -0.028 0.238 0.025 -0.195 0.077 0.151 0.077 0.168 0.058
3PD -0.145 -0.052 -0.049 0.158 -0.294 -0.391" -0.224 -0.234 -0.133 -0.178
1LPI 0.365 " 0.006 0.308 -0.211 -0.147 0.327" 0.178 0.150 0.184 0.223
2LP1 0.190 0.051 -0.055 0.163 0.211 0.035 0.062 -0.095 -0.306 -0.121
3LPI -0.307 -0.107 -0.214 -0.139 -0.208 -0.360 -0.399" -0.458 " -0.195 -0.102
1181 -0.390" -0.171 -0.192 0.143 -0.131 -0.489 " -0.302 -0.086 0.194 0.078
211 -0.160 -0.071 0.029 0.040 -0.145 -0.328 -0.181 0.055 0.114 -0.006
3LSI -0.314 -0.175 -0.143 0.099 -0.291 -0.440" -0.336 -0.132 0.129 0.054
1Al 0.096 -0.147 0.164 -0.330 -0.008 0.244 -0.044 0.041 0.137 0.189
2Al1 -0.269 0.007 -0.293 0.267 -0.045 -0.422* -0.244 -0.125 -0.086 -0.052
3Al -0.310 -0.041 -0.292 -0.288 -0.234 -0.364" -0.429" -0.429" -0.031 0.026
1FLOW -0.336 -0.323 -0.117 -0.076 =-0.115 -0.309 -0.362" 0.014 0.302 0.228
2FLOW -0.320 -0.204 -0.122 0.065 -0.101 -0.376" -0.307 0.033 0.257 0.167
3FLOW -0.426" -0.320 -0.143 0.051 -0.027 -0.446" -0.356" -0.002 0.283 0.210
SHDI -0.282 0.003 -0.277 0.129 -0.143 -0.497 " -0.320 -0.293 -0.109 -0.103
MSIEI -0.296 0.047 -0.300 0.133 -0.134 -0.512"" -0.288 -0.279 -0.100 -0.092

FPEE MRS, = P<0.05, = = P<0.01;GC; EAEWHESH Gather Collectors; FC; JEEULEE S Filter Collectors; PR i % Predators;SH
Wit # Shredders;SC: F| & # Scrapers

- Hu R G AR KA S YR 5 D Fp 22 R T Rl 25 5 BE 1 R AR Rk 31.2% . KA sh ¥
YR B T Fh AR 5 B A5 A5 (3PLA (3LPI 3AT 3FLOW ) FI 1LST £ 7 AH 56 | JAE it A FIUASE B
R S SRR TR R R MDA R B AT, AT Bl 110 4% RN 2 R T AT 1T 3450 B 5 b b e R R R 1T AR
(1LPT) A B W IEAHOC I 2R, 5 34 FH M 5 b =2 [R] S 55 559 114 1E AH 5C (3FLOW A1 1LST) 5% %1 #H 3¢ (3AT1,3PLA
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