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Abstract The benthic macroinvertebrate communities in the confluence areas from tributaries to mainstream
could play an important role in understanding interactions between materials flows from rivers and their ecological
consequences. Based on monitoring on conducted in the four typical tributaries (Huangshui River, Fenhe River,
Weihe River and Luohe River) to the Yellow River during spring and autumn in 2015, the characteristics of
macroinvertebrate communities are systematically compared. As results, sorted by the number of macroinvertebrate
species in both seasons for all confluences, Luohe River (28)>Huangshui River (26)>Fenhe River (23)>Weihe
River (17). Moreover, the collecter-gather becomes dominant functional feeding group in both seasons for all
confluences except scraper dominated in autumn in Luohe River. Detrended Correspondence Analysis (DCA)
reveals that substrate is of significance in structuring benthic macroinvertebrate communities. The survival of
aquatic plants seems more favorable to survival of benthic macroinvertebrate. Furthermore, Redundancy Analysis
(RDA) suggests that benthic macroinvertebrate communities are mainly influenced by pH and conductivity. The
present study provides new information on species composition, density, biomass, functional feeding group of

benthic macroinvertebrate communities, and the relationship between macroinvertebrate communities and habitat
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factors, which would be of particular use to deeper understand the aquatic organism in the Yellow River receiving

tributaries, which are interfered to various degree by human activities.

Key words Yellow River; confluence; benthic macroinvertebrate, community structure; substrate; environmental

factors
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Table 1 Taxa list of benthic macroinvertebrate in the confluence areas from tributaries to mainstream of Yellow River

Fhok K Y bR C) e}
AT Anndlida
BiEA} Tubificidae
7K 2235] Limnodrilus hoffmeisteri 4 N . N . .
IE B Tubifex tubifex 4 N N N N .
737 #845 Branchiura sowerbyi . N . . .
B /K 2215 Limnodrilus paramblysetus .
BRI /K 2285 Limnodrilus udekemianus N
K £215] J&—F Limnodrilus. sp N . .
filiZe 48} Naididae
W il % #4 Nais elinguis . N N N .
WIH HJE—F Pristina. sp N .
BRIl Ze R Paranais frici . N
X W E H Prigtina synclites N
D1 Al £z #4 Nais bretscheri .
WIEEh4I] Arthropoda
iR} Calopterygidae .
LUA R} Hydropsychidae . N
KAeH#} Elmidae .
U5 % Baetis sp. N
ISR Osmylidae .
3% H —7Fh Elophila sp. .
KRR Palaemonidae N . .
HUFEL Gammaridae .
X H Diptera
FEIL Chironomus sp. N . N N . .
K BHHEIC Tanytarsus sp. N .
% ¥R Polypedilum sp. . N . N . .
AL i FEI Paracladopelma sp. N .
HZEFEIL Orthocladius sp. 4 N . N .
/I Microchironomus sp. N N .
421 Parachironomus sp. . .
FRILPEIY Cricotopus sp. N N .
B [CHRIL Eukiefferiella sp. . N .
ki Hydrobaenus sp. N N .
MR Dicrotendipes sp. N .
K BRI Paratanytarsus sp. .
/K BRI Rheotanytarsus sp. N N
2 BRI Tanypus sp. N
SRZEHE I Nanocladius sp. .
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FEIRL—F Natarsia sp.
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238 H Hemiptera
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[HEFl Veliidae

38 H —Fh Hemiptera
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FUE b 12 Bellamya purificata
KA Alocinma longicornis
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REH)89%; TR AT E B &R WM EH,
HARE S SAMAE088.9% , U Z A Th g
TR B WES, AR AR
97.4%; FkZ= AT Be B B SR Sy B Ui B & AR
T, HARE S SR E132.3%/127.6% . TE ]
BRRAD e B RBE B WS, ARG
AR 56.8%; FKERB D e SRR E
AR, HANARE S SR 50% . 18R 2L
A BERE MO, A ARE S SR
B T5%; BERBIRERE I R EE, HA
IREL S B AR 34.6%
22 EHWMBEESEEREXR

JE 2 R B S s ) AR A 1 1 B AR B A . K
W, DKL | B N A R SRR AR A R
Wil JEC AT SN BV %% B . AR R B AR S AR B
HWE, EXMATXHERERWER 2R, K
TR SRR TR B 3 A O R, X i B A

Fr RS R AT, HERE L3 . {2 KK R
Wish Py ite v RAE—kS, WAk . T TR Bk 2= A%
HRIRM S vE RAE—E, Wi HFEENEESE
JECATG Sl W R 7 SRAE— KL, I Bk 22 IV 2 ) A Vi B
TAE— > o AT RIS 5T 28 Y i JER AV B0 40 v SR A
—iE, AR AR W, R R B R
WIS oA A G E BRI

JEG SRS JEEAT 3l 0 B S ) 2 A B 2 S L AR
TEVEANS FOME = AT T o VKRB P 2 T 2 L Y
NIETR AT, HAR KB K EATAE, IEKBTER
SERN24FN RS Y, WFh-EREA AT K mfE . #
B 7 T, KR AT I8 25 B g, A2 K e
Wil A% B4 AT BEME — AR, RRE MRS, TR S
PRt B e i B U, WO S L
[IF, KA DR SR e SE . %
FEANREXE S BT, i BEARE BT, AR AR I i K U %)
JEC AT 201 1) oo B0 21, IR K RK 2R G 3 4 e

1071



JdERlRFEM(A RPN F 5448 S s5W 201849 H

Annelida

Arthropoda

Mollusca

BAK-EFFE BK-KE Yi-FF BR-KE BH-EFF BHR-KE BH-EF B-HKFE
(a) ZKIEE B

FC

GC

PR

SC

SH

BHAK-HFFE BAK-KFE B-FF H-KFE BHN-FF B-KFE ®-EFF B-KE

(b) ThREHE R BE % Ll
ol -
0 0.2 0.4 0.8

2 BEUMENZKREELGIMINEERELEEELGIRE
Fig. 2 Groups of the benthic macroinvertebrate community and functional feeding groups
of the benthic macroinvertebrate community in both seasons
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Table 2 Habitat elements of confluence
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Fig. 3 Ordination diagram of benthic macroinvertebrate in
confluence by detrended correspondence analysis
(DCA)
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Fig. 4 Spearman correlation matrix of environmental factors

1073



R RFHM(ARFIEI) 28 54 % S SH 20184 9 J]

G S0y 40 el s 50 N P58 R - BB 2R 4 T 24 SRR HE
o NARALHT, BEIRRA R AR, EEe b
B 2 RGP R AT LR HE T o BRSO B 43 BT
MR EKME/NT 3, J8 THRIEBR, sl F TR0
HT (RDA) ., i 3o Ff % A1 Monte Carlo #% & ¥ 43 7
(P<0.05)ii % 52 Wl E A s 1) EZ IR BE R 7, (R ER
T WA AR, FAR R K/NHE R AR pH A
ML BREE IR 00 W PR I 45 R UL 3R 3, pH AN
HL 35 5 A Sl W b A DG o X R e A 3 1Y
PR3 DKL R RS AT B0 P B v AT T AR 4 BT CHE ) DL
5), 45 BEARGF b S e TR AT 2h ) 5 I R oG
%. Horh, 7530815 (Branchiura sowerbyi) I i

*3 HREEFHEXEEEKRE
Table 3  Test for significant correlation
with environmental factors
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ARG, pH A SR IL G R 1A S ) P
Ked 47,5299 754k

pH S BUK AR TR % . BFFE R, pH J& 5
JEA S B AR 2 S R R B R A A Y
BN T R AR R B p HE R 0 IR R T S AR R
T JES G h W R S A3 A A SRy B SR L IR, 507 4R 4510
RIpHX A Sh W D e s B 2R F AL A0 . W . Ak
VI Z e BRI S5 G R, R R AR
IR pHZ: 52 el 8 A 7K 0] JEC AT 3l ) B T %) DG B PR F
A58 45 Al 3R W] pHUR 52 0 i 8 2 40 7% 1 O et
K+

KA P T R B b U A T b B 25 S BH B
TRV BE DR E, WA T KR 02 BB AS S IS AT 3
Y AR R T R T R B R EE
B BB L 20 PN R B A RN RE

B RDAI RDA2 r? p
ST 2R 4N A B S %uumfmo AL N
pH —0.84425 0.53595 0.9098 0.001 /ﬁ: gjg ot T Eﬂtﬁ; jJ%FifE > m . &g /J }I:jL
WAER, o SRR AE 2 M5 i A sh A ) R A7 G
Cond —0.27104 —0.96257 0.8355 0.007 N . ~
FRFE S5 T E T, B PR WY,
pH
0.2 Veliidae
Hydrobaenus a
Hydropsycflidae A
0.1 Priﬁtina R heolanytarsus%sp. RadtxAswmhoel
Crico AusAsp. Ti;u liidae Parachiernomus sp.
a. . Planorbidae
Paranais frici  nNgis elinguis a
A
o Eukiefferiella sp. R
a ot Orthoclodius sp. Polypedilum sp. Microchirogomus sp.
N a
Palaemonidae
Tubifex N :
“ Paracladopelma sp.:
-0.2 Limnodrilus : A
a Corixidae
Tanytarsus sp. A
A
Limnodrilus
- hoffineisteri Chironomus sp.
0.3 4 a
a :
Branchiura:
Cond/ Sowerbyi :
T T T | i T T T
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3
RDAI
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