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Abstract: The benthic invertebrates and environmental factors were sampled and analyzed in May and August, 2018 from
19 sites of reed wetlands (11 freshwater recharge areas and 8 oil exploitation areas) in the Yellow River Delta. Multivariate
analysis methods were used to analyze the composition, dominant species, biodiversity, community of benthic invertebrate
assemblages, as well as their relationships to the environmental factors. The results showed that 54 taxa collected by two

samplings were mainly composed by Aquatic Insect, Gastropoda and Mollusca. There are obvious differences in composition
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of benthic invertebrates between freshwater recharge and oil exploitation area. Independent-Samples T Test showed that
freshwater recharge area and oil exploitation area were significant different in environmental factors ( P<0.05). Two-way
ANOVA analysis showed that there were significant differences in insect and Gastropoda density between the two regions
(P<0.05). The seasonal variations of Mollusca density and Gastropoda density were both significant (P<0.05). Ten
species of benthic invertebrates were dominant in the study area. Eight species of benthic invertebrate were tested to be the
indicator species in freshwater recharge area, but no indicator species were found in oil exploitation area. Cluster and nMDS
analysis indicated the low similarity of the benthic invertebrate community between the freshwater recharge area and oil
exploitation area. The RDA results showed that the community structure of benthic invertebrates in freshwater recharge area
was mainly affected by Cond, TDS, Sal, pH, Eh, HCO;, SOi_ and the influential environmental factor in oil exploitation
areas were HCOZand NH,-N.

Key Words: benthic invertebrate; community structure; environmental factor; CCA; the Yellow River Delta
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Table 2 List of benthic invertebrates species

P GyHEHTT P HE = e T H%
No. Taxa Spring  Summer No. Taxa Spring Summer
VISP Arthropoda W H Hemiptera
L HL 2] Insecta sp28 HF 5 F} Belostomatidae + ++
4 H Coleoptera sp29 K45} Corixidae +++ +H+
7K BB} Hydrophilidae I3 H Ephemeroptera
spl Berosus sp. + — sp30 YHIFJE Caenis sp. + +++
sp2 Enochrus sp. + — EH Trichoptera
sp3 Laccobius sp. + + sp31 B EL Ecnomidae + —
sp4 hydrochus sp. + + K20 Malacostraca
sp5 Hydrobius sp. + — sp32 7 SEHREINE Allorchestes angustus 4+
Jo Rl Dytiscidae sp33 F5 W 14T Palaemon modestus ++
sp6 Ilybius sp. + + sp34 HIRKEIF Palaemon gravieri ++
sp7 [ s B R} Staphylinidae + - sp35 RN ER Palaemon serrifer ++
sp8 THH B} Scirtidae + — sp36 " [EBEF Acetes chinensis 4+
sp9 TAMEL Haliplidae + — sp37 FUAJE Porcellio sp. ++ I
spl0 % HIBL Curculionidae — + sp38 Ak 207K A Tachaea chinensis + +
A# H Diptera sp39 IRIUKEE Ciolanidae sp. — +
spll KL iA} Dolichopodidae + — FATE)1] Annelida
FEICR} Chironomidae Z T4 Polychaeta
spl2 KRR BOWA} Tanypodinae sp. +++ + sp40 /N B} Capitellidae + —
spl3 P e FRIUR Psectrotanypus sp. + — AV % F} Goniadidae
spld FEWCF A} Chironominae sp. 4+ ++ spl EHWYIEE Phyllodocimorpha + —
spl5 H ROV A} Orthocladiinae sp. — + BAKZYITT Mollusca
spl6 KR} Tipulidae + + 8 JE 40 Gastropoda
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BRI, SR F I 2250 Hr 85 SR R | IR TC B HESh W b 88 BEAE 2 A IXBR 2 AN SRR 21T [A]  ANAE Bl 2
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Table 3 Density of benthic invertebrates and two-way ANOVA for testing of sampling site and season

BEIX =y S HH 2 1 2K HoAy it
Area Season Insecta Malacostraca Gastropoda Others Total
TRIKHME X 2= Spring 41.21+29.39 0.97+1.30 21.23+26.11 0.19+0.62 64.61+49.19
Freshwater recharge areas H 2 Summer 46.3+39.47 39.42+33.53 46.17+35.31 — 131.88+74.84
AIMFFRIX #Z Spring 17.5+18.05 0.09+0.24 5+11.90 0.09+0.24 22.68+22.72
0il exploitation areas HZ Summer 1.88+3.13 29.40+28.66 2.05+4.64 — 290.82+29.56
MUK FJ5 25387 (P {H) Two-way ANOVA ( P-value)

FEIX Area 0.001 0.360 0.007 0.666 <0.001
Z=Y Season 0.554 <0.001 0.047 0.249 0.044
FEX XZETT AreaxSeason 0.314 0.421 0.021 0.666 0.100

— TCEE IR RORAEAE 22 57 W35 (P<0.05)

R4 RKMERMAMARRZZTRBUHRABE

Table 4 Dominant species and dominance degree in freshwater recharge and oil exploitation area in different seasons

e Fh IRIKHNE X Freshwater recharge areas FAIMIFRIX 0il exploitation areas
Dominant species 4% Spring K2 Summer 4% Spring K2 Summer
KAEPEIW AL 1 F Tanypodinae sp. 0.089 0.148

FEWOT AL | F Chironominae sp. 0.024

XIERL 1 Bh Corixidae sp. 0.226 0.057

AT 1 T Caenis sp. 0.051

Cercion sp. 0.048

Enallagma sp. 0.090

78 SEYRAIT Allorchestes angustus 0.031 0.095
IR AF Palaemon gravieri 0.045
HE BT Acetes chinensis 0.074 0.290
BUAJE 1 &b Porcellio sp. 0.039

B NEZJE 1 Fh Radix sp. 0.107 0.027

J2 171 [ i W2 Hippeutis cantori 0.100 0.138 0.072

WA BEIAE Succineap feifferi 0.036

ETHE Oncomelani ahupensis 0.025
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Fig.3 Significant difference of water environmental factor between freshwater recharge and oil exploitation area ( Average+SE)

Corixidae sp.(Y = 0.138) , #8E} 1 1 Cercion sp.(Y = 0.031), 2R [F 42 Hippeutiscantori( Y = 0.055) , % |
B2J& 1 Fh Radix sp.(Y = 0.090) ; BB EAM NANEEE 1 F Caenis sp.(Y = 0.026) , KIEEL 1 Fh Corixidae sp.
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Fig.4 Four diversity index of benthic invertebrates in different Season ( Average+SE)
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Table 5 Indicator species of different types of reed wetlands
FEIX WFh N ] P
Area Species Indicators values
RIKAN X KR 1 Fh Stratiomyidae sp. 56.7 0.0356
Freshwater recharge areas YNIEJE 1 Ff Caenis sp. 69.6 0.0064
RISEEL 1 Bl Corixidae sp. 86.9 0.0002
Leucorrhinia sp. 57.6 0.0332
Cercion sp. 65.9 0.0176
Enallagma sp. 75.7 0.0020
RO R i B2 Hippeutis cantori 92.9 0.0004
e (TR Stenothy raglabra 63.6 0.0110

AMIFR X 0il exploitation areas — _

— T

2.6 JEMICEMESI Y-SR A9 C R

iz ] Canoco 4.5 AR A TCEME S FERE 55 BUIEE = 15% W R FIZK IR B I+ 64T CCA 0¥, HT
CCA AT IAh g5 UL 2 1, &5 5 R IR RN X Fe KM B K B A 2,236, 7 1 FF R IX e Kb B K B A
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Table 6 Summary statistics for the axes of RDA of freshwater recharge and oil exploitation area
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Fig.6 RDA ordination diagram of benthic invertebrate and environmental factors
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Fig.7 RDA ordination diagram of benthicinvertebrate and environmental factors
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