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Community Structure and Niche of Macroinvertebrates in the Xiangxi River
in Hubei, China*
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Abstract Macroinvertebrates were quantitatively investigated in the Xiangxi River, the largest tributary in Hubei portion of
the Three-Gorge Reservoir, from July 2005 to June 2006. The data and niche were analyzed, and the results showed that species
richness was significantly different among seasons and tributaries of the Xiangxi River, and density was significantly different
among seasons. Beatis sp., Epeorus sp., Serratella sp., Antocha sp. and Heptagenia sp. had large niche breadths, while Tetropina
sp., Nemoura sp. and Simulium sp. had narrow niche breadths. The total niche overlaps of Beatis sp., Epeorus sp., Serratella
sp. and Antocha sp. were high, but those of Simulium sp., Nemoura sp., Orthcladius sp. and Tetropina sp. were low. The niche
overlap was significantly impacted by niche breadth and relative abundance. Distribution, niche overlap, the functional feeding

groups and habit/behavior groups were the main way for them to allay their competition. Fig 2, Tab 5, Ref 25
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Fig. 1 Location of the sampling sites
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Table 1 Spatio-temporal comparison of specie richness

[ EES &= X7 e P
River Summer _ Autumn __ Winter _ Spring
A Xiangxi River 1747 237 3556 2411 0.000
JULIT Jiuchong River 2047 29410 3048 31+10  0.000
#5171 Gaolan River 1042 1645 2047 2045  0.003
] Gufu River 1943 13410 1948 2443 0.29
P 0.000 0.021 0.075 0.007

XiF 7 R T IR FR 45 R VAT e K TR RS A B ) B AT 4
T, G5 R ILFR2. Ty 22 0 M R WL, AR L] KA R ol
Wy B R/ EL AT B A 0 28 0% 3l (P<0.05), w8 AT AT R
] R RS A B0 4 2 G 3 A R 22 5% (P>0.05); 45 Y
AR SR 4 25 S B B 25 (P>0.05).

Xof A Y] 7K 2R 45 S T K TR JES A sl B e 1) 3h A4S AT
TukeyZr#7, 45 R E W, FIRIMEL T HE BN sh )% E %
5t 3 (P<0.05); JUipin %5 B R B A& B B m T H e gy
(P<0.05), 2= . B Z= FIRKZx 0] % % TG 1 35 25 5% (P>0.05); =
ST Ty R T 28 4% 2 (] 2% SRS B 25 (P>0.05).
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Table 2 Spatio-temporal comparison of density

T FE= B K HE P
River Summer Autumn Winter Spring
;5"9%@. . 79541076  2276+2789 540045192 2788+4543 0.039
iangxi River
JUTT 140442100 196022066 4571£1998 28101238 0.000
.Ll_u&h‘ongRlver
AT 1022+1441  1582+1490 9402+14171 1381+1238  0.162
Gao}ganver
g*‘ﬂ. 21463376 418146532 251142206 1646+585 0.864
ufu River
p 0.656 0.582 0.395 0.708
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Table 3 Functional feeding designations, habit/behavior groups, relative abundance (%) and niche breadth of the main taxa
in the Xiangxi River

Il Species Ak S IR RTATETE R

Code Functional feeding groups Habit/behavior groups Relative abundance Niche breadth
UINRYES Baetis sp. SP1 itk GC WebkE Sw 32.20 3.94
T Epeorus sp. SP2 filfr# SC Kbt Cn 7.70 4.14
R Nemoura sp. SP3 fififr#& PR €474 Sp 5.37 2.41
M S Ceratopsyche sp. SP4 JEfH FC Hibt# Cn 448 3.43
JRI Simulium sp. SP5 Y FC KB Cn 3.56 2.00
BRI Orthocladius sp. SP6 WS GC JURHE Bu 3.55 2.87
BT Serratella sp. SP7 bz GC Kt Cn 3.45 4.07
JdE Heptagenia sp. SP8 filfr# SC Kbt Cn 2.93 3.94
R Antocha sp. SP9 e GC JURH Bu 2.70 4.15
Pl F Stenelmis sp. SP10 Tl sc Kb Cn 238 3.57
/N Ephemerella sp. SP11 ftE#E GC ALt #E Cn 2.14 371
ATk Glossosoma sp. SP12 & SC HhE# Cn 2.09 374
=R Dugesia sp. SPI3 ffitr# PR WHTH Sk 2.00 3.68
B E—Fh Macronychus sp. SP14 f&# SC KipffE Cn 1.92 3.41
il Caenis sp. SP15 WE# GC e17& Sp 1.45 3.26
FLLICHRIL Eukiefferiella sp. SP16 EHE GC e17# Sp 1.23 3.33
KmE—Fp Tetropina sp. SP17 ffifs#& PR AP Cn 1.03 1.42

GC: Gather-collector; SC: Scraper; FC: Filter-collector; PR: Predator. Sw: Swimmer; Cn: Clinger; Cb: Climber; Bu: Burrower; Sp: Sprawler; Sk: Skater
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Table 4 Niche overlaps among the main taxa and total overlaps with others
SP1 SpP2 SP3 SP4 SP5 SP6 SP7  SP8 SP9 SP10 SP11 SP12 SP13 SP14 SP15 SP16 SP17 Toli%)%%ap
SP1 0.56 0.08 040 010 020 041 042 045 0.5 025 037 020 021 045 037 0.08 4.70
Sp2 012 021 o011 0.06 031 031 032 025 039 047 020 025 034 023 0.14 3.71
SP3 0.01 0.00 0.00 A2 012 0.03 0.07 0.05 0.07 0.02 013 013 0.01 0.06 0.96
SP4 0.03 005 039 018 041 003 0.05 015 0.16 008 0.10 0.17 0.04 2.05
SP5 0.02 0.04 002 010 0.04 0.05 0.10 005 0.01 0.03 0.11 0.01 0.71
SP6 0.19 0.05 0.8 0.02 0.0l 0.05 019 0.02 0.04 039 0.00 1.28
SP7 034 049 012 017 029 034 015 026 039 0.06 3.66
SP8 025 0.16 032 023 017 014 024 018 0.10 2.80
SP9 0.09 0.12 039 041 0.10 026 0.51 0.03 3.69
SP10 0.19 0.14 008 0.09 011 0.07 0.11 1.57
SP11 0.17 0.09 0.20 0.15 0.07 0.21 2.25
SP12 020 0.12 0.27 0.21 0.08 2.93
SP13 011 0.1 030 0.13 2.55
SP14 033 0.06 0.39 2.17
SP15 0.15 0.08 2.61
SP16 0.02 2.86
SP17 1.46
Rhaly FRIZMEC RN S ES(EA/NF0.3 The underlines stand for the overlaps not less than 0.3
47 BT 25 8K (0.39), 5 364026 MG A 46 i 71 7 £
K T0.2, Tetropina sp. {¢ 5 Macronychus sp.AE 251 8 & {H A
BK(0.39), Br/NEAN 5 H B o338 BT ) A 25 07 & 5 45/
J°0.2.
Xef AERE 2 B L AR A A B R RN A 2 A6 i S I ) AH G Ak 2E
Fr30r, G50 (F5)R M, 45 43 F 800 A A5 1 & R AR X 3=
JE A A5V 8 B 43 9 2E 0.05F10.01 /K- AH 56 123 5 1A 43-#r
FW, Az 2507 8 7S [ A 32 B RN A= 2506 58 B 0] 56 R =K - A
6507 T 2 = — 1.068+0.056 Kk 2 5 +0.975x 14 45 (7 9 i 5 P o
07 98 2 TR AT =F B2 AH SN 1 35 (P>0.05). [ iR 43 dr 2], v e &
X =2 JEE A 265 67 S B X/ S 0 T A (A M B @
AL 58 B2 IR/ IN 5 AH R = B2 RN ) A W A A A DG %«-
x5 BMEE, EFMUEEMESMAEBRNEXSHT i Fa
Table 5 Correlations among relative abundance, niche breadth o
and total niche overlaps $P13 ‘592
WA amgy WESMEAC *
abundance Niche breadth Total niche overlaps
ﬁi% %% %1 dance 1 0.227 (0.382) 0.530 (0.029%) o
Niche breadth ! 0.780 (0.000%)
*FRIRIE0.05 K- AR 3, +*RotE0.0UK FAK B3, 5 5l 72 523 -
BT (PIH) 4
*Correlation is significant at 0.05 level (2-tailed); **Correlation is significant h1 Axis 1

at 0.01 level (2-tailed). The numbers in the brackets are Sig. level (P)
24 FEESHEREHRF

AE B & £ 4E bR 2 HEF (Non-metric multidimensional
scaling, NMS)#IA N2 f 4 BB AR Z—, B T A R A
5 R S5 AR B0 B 5C 2R (BIVRH AR ) 0 3 R, B W e A
BT Z4EAbrr, Rl & S bR AR OC R AT, )

P2 P38 ST BE A 2 Al b B HEF — 4k 50 Bir 1]
(AR HTHE 1B S 11.554)
Fig. 2 2-dimentional NMS ordinal configuration of the dominant taxa (Final
stress for 2-dimensional solution=11.554)

ol A 2 22 4 HE 0 45 KR W AR A BORE R s, LR
F B 45 K 55 A 2567 B BE N A 25 6 T AT e 1L kB IR
PR HTTHEATAR L B e AR BEHET, S5 R (K2)R W1, % A
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e e =2 1) R B R, SR W H A 4% B VR A b oA Y 25 S kA
K, G 1) Bl E) X B2 A 58 5 7ENMSIE L2010 R 1
53 28 BT AN Group L Hh (1 B 1Z e HH (SP10) Fll/NER (SP11), L AH
XTEEEN, HENZ BIAESA EE /DN, FI SR A
A GRS A3 A1 LR R AR AL, AH X AR A TR R R 25 b
Jo B8 X AL AE A R 84— 853 93 JE T AENMS - T
B B s, ELAR b e AR A5 7 S (5, W Group 27
)8R B2 (SP7) . IR IS0 (SP9) il 7 41 1k (SP12), R 4 Barbour
A5 X6 I BE #% B 25 (Functional feeding groups)fll 4 i Y
(Habit/behavior groups)# X4 Al %0, HfrJE DIk & 25
79 93 A i 4 (Gather-collector) | Y 4E % (Gather-collector) Fl
#ill B # (Scraper), JrJ@ A= 1% 5153 514 Kl i 2 (Clinger) . 7B
(Burrowen) UK Bt 35 (Clinger), 48 £ J7 xURT A= 15 B4 1) A [ J2 22
fifpax S8 43 IS BT[] 35 G (1) E B 3R (3R 3).

34518

3.0 A U R R ST ORI S B AR [

FA R E, FE . AFEAKTAF S0 2%

SR BB UM R R AR Sl 4 8 AR AN [R] 2 ) 22

SN, A TR A SRS ) R B I S 4 B 2% e R 1

3.2 DUCYEE . R FHUE | SRIEAE | W) OR ISOR R e A 2 L TE B 4R

K Tetropina sp.. %5 & A48 . DR A= 2507 58 FE A X BN

3.3 PUEE . R BRIRIE | SRS HE s S BT AR A L

EEHAERK, B, M RO, HREL, Tetropina sp.5H:

B HIT A SN S EB.

3.4 MRIHTRYI, 2% 7328 FRICLEAS BEURAL 1 AR X 2 B A A=

A T E X H A A5 A S A B AR X A

7 9 B 1) JC 5. 25 RH G A

3.5 AR 2 bR HE R, KB 3 ) 32 B A 7 B
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