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Abstract To explore the status of macroinvertebrate communities and the main influencing factors, an
investigation was carried out at 29 sampling points (4 sections) and 40 sampling points (5 sections) in the middle
reach of the Yangtze River, respectively in April and October in 2014. 34 species were identified in April (spring)
and 32 species in October (autumn). Arthropods is the dominant class of macroinvertebrate in both seasons, up to
56% and 35% respectively. Spring’s species abundance, the average density as well as the biomass are the highest
in two quarters, and from top to bottom in the middle reach of Yangtze River biomass reduced gradually. The
results of functional feeding groups show that collector-gatherers are the main components in the middle reach of
Yangtze River in spring (40.25%) and autumn (59.3%). The results of tolerance value show that semi-tolerant to
pollution and pollution tolerant organisms are the main components in the middle reach of Yangtze River and
Wuhan section has more pollution tolerant organism in the two quarters. The correlation analysis on 5 kinds of
functional feeding groups and three kinds of biological standing crop with the 7 environmental factors show that
the influence of environmental factors on macroinvertebrate is different in the spring and autumn, TP and TN as
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well as particle size are the main environmental factors in spring, while in autumn, the benthic animals are mainly

affected by pH, dissolved oxygen and transparency. This study has a comprehensive understanding of the benthic

fauna from several aspects and can provide basic information for intensive research of the Yangtze River.

Key words middle reach of the Yangtze River; macroinvertebrate; community structure; functional feeding

groups; environmental factors
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Fig. 1 Distribution map of sampling sites of the middle reach
of the Yangtze River
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Table 1 Physical and chemical properties of selected samples

) K /m
I Wi FNat 7K/ C - - - - - - - -
L KR 2 KR 3 FEri 4 RS Feri 6 AT FEri 8
HE i 11.80 0.20 2.00 450 6.00 8.00 5.00 2.00 —
= vl i 11.00 0.30 1.80 3.00 4.00 5.00 2.50 1.80 0.50
LI} 5] 10.90 0.50 1.68 2.60 0.40 1.50 3.20 1.30 —
HIX i 10.80 1.00 3.00 1.10 1.50 1.00 5.00 5.00 —
"HE i 19.60 1.50 2.00 3.30 1.80 0.22 0.20 0.20 0.30
Wi i 20.20 5.50 5.80 5.50 3.00 3.50 3.80 5.50 1.60
B IRBE AL 5] 18.80 0.14 0.13 0.70 1.80 12.00 14.93 8.00 2.40
LI} 5] 18.40 0.50 2.80 8.70 0.50 1.80 2.10 3.90 3.56
HIX i 17.70 1.30 2.00 2.00 3.50 0.20 0.15 0.13 0.15
Z= T} pH 33 /(s - em ) P/ (mg L7 ME/(mg- L7 MBE/(mg- L7 Fitt/em R E /mm
HE 7.75 402.00 9.50 1.84 0.20 2.93 120.00
- Wi 8.30 388.10 10.00 1.96 0.27 0.25 150.00
LN 7.93 290.00 10.06 0.36 0.16 0.22 60.00
HIX 7.97 262.11 10.41 0.19 0.15 0.21 28.00
"HE 7.98 360.00 7.54 1.67 0.09 3.11 116.00
Wi 8.10 311.00 7.22 2.02 0.10 0.25 85.00
B IRBE AL 7.60 301.00 7.55 1.71 0.09 0.22 50.00
LN 7.73 290.00 7.52 1.81 0.10 0.21 42.00
HIX 7.76 275.01 7.56 0.03 0.10 0.20 23.00
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Fig. 2 Seasonal distribution of macroinvertebrate community
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Fig. 3 Functional feeding groups of the macroinvertebrate
community in two seasons
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Table 2  Statistical table of tolerance value in two seasons
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M2 3 A, ERF R a R Y
H5WEEHR PR, HR IR
A=) S A L R A DG, BRI A,
Hofth 4 KThRERBEEY B ES BB B &M X
(p<0.01), HIEHHESH TR, DA ABEHE R
i E M (p<0.01), B2 5 I GE KB
JIE 5 % ik SR U I A G P (p<0.01), 5 H b 2R 8%
PR 22 () R A S PR 55

M3 4 T, FE S e e XYY

R T R AR A 3 A Sk (p<0.05), 5 pH., HL S %
F W HUBRRRE PSRN RSR AR . BV EBRAE AR OGRS R
(MH5(E<3) (@SR 3~7)  (H5{E>7) ﬁ%i%%'ﬁﬁ%gﬁ%*ﬁ%(p<005), e H
A 2 2 . T A R R A e
w0 ! B : (p<0.05), F{x# 5 pH 341X (p<0.05).
Bl ° * : 26 =RNEEYERBEZMEZRSH
......... £ S A RAE B (R R B9 53 W ER 5 308 . sy
i ’ ’ ) F RS = A T2, 409005 H e 0 1 2
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BE g 0 3 0 B,
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Table 3  Correlation coefficient of the density of functional feeding groups with environmental factors
1 5 pH Hi e AR ¥ =) T kit B
Ligeey 0.834 0.623 -0.122 0.732 0.965" —0.169 0.812
IEEHE 0.786 0.687 -0.227 0.778 0.983" -0.107 0.870
e filfeey 0.364 0.957 -0.650 0.991 0.933 0.426 0.981
Eiiigeecy 0.785 0.690 -0.211 0.787 0.985" -0.089 0.862
e 0.794 0.679 -0.212 0.772 0.982 -0.116 0.863
""""""" Wfck o077 0078 0995 038 o042 0210 0344
e 0.662 -0.036 -0.971 0.493 0.556 -0.329 0.232
(&S flfeey 0.729 0.033 -0.998 0.439 0.479 -0.264 0.303
W 0.726 0.041 -0.999™ 0.423 0.445 —0.260 0.310
e 0.683 —0.016 —0.985" 0.478 0.528 -0313 0.254

T *FIRTE 0.05 KGO b 58 2 A0 G, *+ KR TE 0.01 /KF-OBUN) _E R AHE, T 1A,
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Table 4 Correlation coefficient of the biomass of functional feeding groups with environmental factors

& ot eS| pH HL R g% A S Kt B
WEH —0.488 0.808 -0.93 0.728 0.312 0.970 0.587
EEH -0.520 0.788 -0.931 0.703 0.278 0.978" 0.560

== Eilieess —0.636 0.690 —0.898 0.593 0.135 0.998" 0.433
e -0.526 0.781 -0.925 0.697 0.269 0.980" 0.550
e -0.505 0.798 -0.932 0.715 0.294 0.975" 0.573

O mEE 080 0833 031 oam 022 0804 08800

wEHE 0.720 0.029 -0.999" 0.435 0.463 -0.271 0.300

(&S HEH 0.972" 0.565 —0.808 0.376 0.086 0.361 0.755
Eiligecy 0.734 0.061 -0.995" 0.400 0.408 —0.240 0.327
WeH 0.728 0.057 -0.995" 0.407 0.408 —0.246 0.323

£S5 ZKRINEEMEEESTRRENEXRY

Table 5 Correlation coefficient of the density of the three major categories with environmental factors

N 25 pH LSS T4 A oy iR T
SRR 0.758 0.720 -0.251 0.812 0.991"" -0.048 0.882

5 WAEY) 0.949 0.403 0.125 0.531 0.869 -0.418 0.645
ks -0.718 0.624 —-0.923 0.502 0.036 0.979" 0.371
B 0.738 0.741 —-0.279 0.830 0.995™ -0.017 0.895

"""""""" WEE o739 0043 099" 0426 0468 -0251 0313

W58 0.833 0.136 —0.954 0.249 0.400 -0.103 0.389

i BARZ 0.736 0.062 —-0.995™ 0.398 0.408 -0.237 0.329
W 0.716 0.024 —-0.997"" 0.450 0.478 -0.276 0.295

F6 =ZKRINEEYEEREERHNEXRE

Table 6 Correlation coefficient of the biomass of the three major categories with environmental factors

ES eSSl pH AL ey i MR KA e BB
A -0.551 0.763 -0.921 0.675 0.240 0.986" 0.526
W) 0.935 0.439 0.085 0.565 0.888 -0.382 0.676

i Wik —0.649 0.680 —0.898 0.580 0.120 0.999" 0.422
WY 0.172 0.985" —0.759 0.995" 0.840 0.601 0.944

””””””” WEBIR 097" 0691 -0ees 0337 0008 O0sd6 0837

W) 0.801 0.160 —0.600 -0.269 0.358 0.147 0.322

i Wik 0.736 0.062 -0.995" 0.398 0.408 -0.237 0.329
it 0.930" 0.819 —0.544 0.415 —0.154 0.689 0.923"

(p<0.01), ¥ & 2l ¥ % BE 5 0 IR R A% W 35 A ¢ 0.05); 17 ¥y Ak Py i 5 e 5 % 2 A OC (p<<0.05),
(p<0.05); FERKZE, Y EEmEM = RITREESE HREARFEMR(<0.01), KEEEYRS pH
fift S A 5C (p<0.05), 5 HAEREE R R AL F A (p<0.01), Bk Y 5 v i M

2 6 W1, FERPERNYEYRSIRRAE  X(p<0.01), THY ALY RS pH M B EH
A O (p<0.01), ERYAEY & SRR B EM (< R(p<0.05).

978



FRF B KUl B B 2 5K DB G 3l ) T 7 4 A R AR F 5T

3 iTig

B (4 H)REKZRE (10 )2 VL3 385 A 7K 19
FEAKH, SZ UK AR s2 e, 96> 2747 ) TRl S 8K
FK SCR A R 22 5, AT 34 09 20 LRI =F Al
BB, MYMABREE, SFEFME, |
4RIV T DRI T 19 B s 4 B R 2SO B R R, 3R B
PR B ;4 A W TG ARC0K 3 4 Rl 2 ERE
WLy DR T A S I O, L DR T S B AR A 3
TS, WNIREE LRE, 5SHEFEMLL, 3
I By AR AR Sh 0 = BE R, T s ) T R
fiKe WEBZRI, EYFIBOLR -2/
o TR AR ECR, A R B
WA, VB fEEK RS YRS RS
PARSAH BRI KR, A L R2E/ DB F
TR ERE | B R R TS,

JEE G 4 ) £ W e R S EA T R AR g L /AR
AP LL A LT, 0 3 R o A o D RE R
FREM oA A R FE W, B W F B RN 43 A 32 K
T Ui AR DR 3R A S R, G R Y5 e A
2 MEHZ ARG NS, FIGE TSI
FAG MR IS 9 22 0 DXORIMEG 3 37 DX A 7P, i 78 Rk
X, AW A NLER 3, Hith DREE .
B LAY B BT S A o 200, e KRR
R EH e . WA LA ILBURL Y R
B, Z&E TRE/NEAN, KErHEEREs
TN X, KVLEE B 2RI U #H
HE, —REEEBK, R Z R BRI F .
O ERRBEFEENEYRE, ZREKIEEX,
HFEERFEIRELE N 0.20~8 m, FkZEH 0.3~14.93
m, HULE TR LA HLUR O 32, = & B R B3
Hahdu R ZHOn g #, HETE A5 sl
A5 B B W e 2 (T9%) FIFK 22 (66%) i 46 K3 4% o

KT i st Ak v v = A7 X0, 2 BB A
JE& A EER Y, I & BE A S R AR
Ui LW, St Sk R — e RE LElkE
KATAK T R R VTP E B 2 B D 456
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N Fl P A AR 5 8 SRk, S siishy)
AAEAE, KEAPTSECIE N P 2R 51
AR EERE R T, RS RM, R
PRFEMC S TP A TN IEAHDG, JmiES TP & TN 23
BORMIEASEOE R, WHHI DR, A WA
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