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Diversity and temporal-spatial dynamics of macroinvertebrate functional feeding

groups in the rivers of the Jinan Region
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Abstract: The objective of the study was to show the relationship between the community structure of macroinvertebrate and
the associated environmental factors, based on Independent sample ¢ test method, scatter plot analysis method,
classification of macroinvertebrate functional feeding groups and Canonical correspondence analysis and other methods in
Jinan Region from spring 2014 (May) to autumn 2014( November). We identified 57 macroinvertebrate species, consist of
Arthropoda, Mollusca and Annelida, We identified 45,35 and 33 macroinvertebrate species in spring, summer and autumn,
Bithynia fuchsiana was the dominant class, followed by Limnodrilus hoffmeisteri, Chironomus riparius Meigen and then

Chironomus salinarius Kiffer. The average values of macroinvertebrate densities, Biomass, Shannon-Wiener index and

BERWAE 1L TARFEAALRHHITH (LR2015009) 5 IZREKFIT (LIRS W BUT < K A 25 SCUTR SR 3 1147 (SSTWMZCJH-SD02 ) 5 5F
BT KA A 25 2R SR E L] K A 3 A = ; K | AR 2SR 4 (51279005)

75 HH#:2016-08-11; P 4% HH kit B 8 :2017-07- 11

# W IHAEH Corresponding author. E-mail ; yinxuwang@ dlou.edu.cn

http ://www.ecologica.cn



214 FER A5 BF R OB S P B e DI RE R ek R 2 s 7129

Pielou index ranged from 0.56%10* ind/m’to 2.49x10° ind/m*, from 109.45 g/m’ to 495.59 g/m’, from 4.55 to 3.75,
from0.55 to 0.67 from spring to autumn, respectively. Overall, we categorized these taxa into following five functional
feeding groups, Gather-collectors density are dominant. Canonical correspondence analysis results showed that
macroinvertebrate community structure was largely determined by the interactions between total phosphorus and total nitrogen
in spring in Huang River Basin and Huai River Basin. Dissolved oxygen and pH was the main environmental factors
limitation of macroinvertebrate community structure in summer in Huang River Basin and Huai River Basin. In autumn, the
primarily environmental factors limiting macroinvertebrate community was dissolved oxygen and pH in Huang River Basin

and Huai River Basin.
Key Words: Jinan Region; macroinvertebrate; functional feeding group; environmental factors
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Table 1 Macroinvertebrates functional feeding group composition in Jinan Region

haefE ek Iy R bRiE TRFEFHE
Functional feeding group Group standard Representative group
HIEH Scrapers L R BB T 0 e, I B NBUR SR BE
Wi Shredders BB LA FPRTE YA WU PR A & CBiAE>1 mm) KRR IR
W 4E# Gather-collectors F2 BRI Y A5 R R HUURL ) FRIR | B SR BUR
JEE# Filter-collectors LA () A HLBOR) £ (0.45 mm<BiAE <] mm) 7K 2235 )
FHEH Predators DA AR A 3 i o £ IE I R
x2 ABEHEDNVIEBALBIAIRIENESRERE
Table 2 Functional feeding groups of macroinvertebrates related to ecosystem attributes

ST IR R S 4L HEBRGR M

Metrics hased on functional feeding groups Ecosystem attributes

W) TAEFF Material cycling

FIHIEH %, G2 Density of scrapers, G2 I G

F2 =91 Biomass WP

| I E SRR 2 H 2 JHE R

gitijoﬁffirfpfs?;ﬁiiir;qff itfj?nlf—illzec’tiz: ((3(2;3 2— g;)- G4) RFRAEI SRR

F4 B #E BRI WL, G1+G4 SR

Density of shredders and gathering-collectors, G1+G4

YN ABE S Longitudinal transport

F5 JEEH %, G3 Density of filterers, G3 a4 A BE
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R T IRER RIS R ABRGR
Metrics based on functional feeding groups Ecosystem attributes

F6 JEEH 5 H AEEH Z I L%, G3/(G1+G4)

Ratio of filterers to shredders and gathering-collectors,G3/( G1+G4)

WY B4 A Lateral input

F7 W& % %, G1 Density of shredders,G1 T ER ) R B A

F8 i H WS AHEZIL, Cl/ BHE

Ratio of shredders to total abundance,G1/total density

HAl Others

FO i SR AR Z M LA, G/ (G3+G4)

Ratio of shredders to filterers and gathering-collectors, G1/( G3+G4)
Gl #i & shredders; G2 H & # scrapers; G3: JE X filterers ; G4 : ILEE A gathering-collectors ; G5 . i & # predators ; GPOM . 4L HLIURL i A #

coarse particulate organicmatter; FPOM ZlI45 HLBURL 45 A fine particulate organicmatter
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HUA HUBURL A Gt/ 406 HLUSERiE A 4
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Y = (n/N) XF,
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SEIME A 1.37, Y51 B 0.55; B 2% KA h P10 0% B - 2E R 0.56 X 10° AN /m? , A4 9 & F- 1A
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Table 3 dominant species of macroinvertebrate in each season

ZE77 Season . #4Fh Dominant species PLshE Y
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IR Bithynia fuchsiana 0.07
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BIRPESL Chironomus riparius 0.03

FKZE Autumn BENPEIL Chironomus salinarius 0.07
IR Bithynia fuchsiana 0.02
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Fig.2 Comparison of community structure of macroinvertebrates in spring, summer and autumn ( D-Density; B- Biomass; H’-Shannon-

Wiener index; J-Pielou index)
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Fig.3 The compare of number and density of macroinvertebrates functional feeding group in Jinan Region
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S5#FHE S TES, 17, F8 Al FO FUEEM N EFMKEHE & TES,

(1) FEY ARG ER 7 100 A S0 G A 7= 7 FLOFE e 3800 i i T 8yl i, /B K T2y Ik
A= F2 AR IR B v T A e, R R B R T A R H SR/ SR FAE A TR e B 22
PR A2 WG 22 S 0 BE ) P4 AR BT R TR R, F R B S TR, (2) WA
Bk RE ] YN HR RE ) RS WERD S TR, A W s T 2T AR XA AR J) F6 7R VET it
S e T, B R W TR (3) TR R A F 7O A TR G R 2
Ve, B2 5 W 5 TR MDA 2 F8 YT I e TRl ek, A 2 B e T A T R L
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F4 FHEBXES EFMUBKFEEFILRCFEHEARMEE)

Table 4 Comparison of spring,summer and autumn environment factors in Jinan Region ( Mean+ SD)

%2 Spring B2 Summer #Z= Autumn
BT — o — — — e
Environmental GREINTRCY iRENTeY BT A (i RENTROY BT W] i3k
Huang River Huai River P Huang River Huai River P Huang River Huai River 14

factors

Basin Basin Basin Basin Basin Basin
IR Temp(C) 19.38+2.06 22.30+3.71 0.09 27.90+1.70 26.45+3.31 0.70 14.37+1.37 14.31+1.60 0.26
pH 8.21+0.30 7.81+£0.32 0.59 8.20+0.30 7.74+0.35 0.59 8.17+0.30 7.96+0.39 1.00
S Cond/(ms/m)  654.25+497.27 1222.67£925.47 0.23  550.07+395.45 1151.08+744.14 0.19 563.52+436.54 1194.39+746.45 0.32
p(Ca®)/(mg/L) 68.54+44.40 111.89+47.88 0.06 60.23+38.05 102.73+34.61 0.73 61.27+43.62 111.80+21.86 0.93
p(ClI")/(mg/L) 55.64+84.16  124.06+149.62 0.35 55.19+50.83  124.32+144.91 0.25 53.02+58.60 130.57+150.36  0.41
p(ALK)/ (mg/L) 145.16+58.81  221.34+50.29 0.37 120.43+47.61 187.67+43.86 0.41 123.01+£54.20 205.64+51.75 0.62
p(TD)/(mg/L) 255.15+124.30 430.89+203.23 0.17 222.88+114.44 389.52+136.42 0.37 226.10+126.72 400.64+128.50 0.37
p(DO)/(mg/L) 8.45+1.96 7.90+2.69 0.13 8.21+1.11 6.79+2.50 0.40 8.17+1.28 7.54+1.85 0.70
p(TN) /( mg/L)) 3.85+2.57 6.61+£6.25 0.16 3.63+2.44 6.34+4.64 0.24 3.68+2.57 6.54+4.90 0.52
p(CODy)/ (mg/L) 3.89+2.70 5.01+£3.03 0.79 3.75+1.11 5.36+3.69 0.26 3.59+1.23 4.61+£2.37 0.37
p(TP)7 (mg/L) 0.37+£1.03 0.39+0.42 0.42 0.14+0.19 0.31+0.40 0.56 0.17+£0.20 0.49+1.01 0.65

TePf A SR Sl ) D RE S B A BE AN R E I 748 CCA L Z2R R (I 5) 23 D FTT R BRI 3 1)
IRERLEZERE SR T XN SR A T 2257, B2 p (TP) (P=0.04) 2 32 5 Wi ] it S R RIS 3 49 D fig
PR ZEMERIPREL N 1, IF X2 R ok, H R 2O M R R i X, p (TN) (P=0.03) Fl p(TP) (P=
0.04 ) & F= TR e ] IR L JFE A 3 ) D RESR £ S RE A BABE X 15 T Z . pH (P =0.03 ) 2 X B ] i SR R i
WIS Dy REER £ ISAER 2 () BRI ,p (DO) (P=0.01) J2& Xof VAT i 3R TR JEC AV 2 40 ) e 4 B S ke
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Fig.4 The ecosystem attributes of Huang River Basin and Huai River Basin in spring,summer and autumn
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Appendix A The list of sensitive species of macroinvertebrate in Jinan Region
H i H i

E 855 H AR U E Baetis vaillanti IS ZAE| H A Parachauliodes japonicas
RITHE Ephemera orientalis Ui i HiE Gomphs sp.

E#A 1 B BUF Uk Hydropsyche sp. WIS Ischnura asiatica

XA H TRIETCRFEIL Ablabesmyia phatta WE Aeschna
FlBed 4RI Tanypus punctipennis VLAGHE R M. clio
IRZEFEML Zalutschia sp FEH TLERJRZENR Procambarus clarkii
AWE IR Orthocladius saxicola F5 M 4R Palaemon modestus
B T3 R BRI paracricotopus tamabrevis R /NKIE IR Palaemonetes sinensis
A R PRI Cricotopus trifasciatus SR E HZ% ¥ MR Radix clessini
FeN BRI Orthocladius thienemanni KEE NE R awricularia
SRR C. over BB MR Rtagotis
KR Tanytarsus gracilistylus GUE R R ovata
FVGHERL Chironomus yoshimatusi I Bt 82 physa acutd cf-
Wk BRFEAL Crytochironomus rostratus R [5] IR Cipangopaludina chinensis
BEERWL C. riparius 4l 555 FIRME Bellamya aeruginosa
BRI C. salinarius ZOE AR B.quadrata
TEFENL C. acerbiphilus FIEH IR B. quadrata
Bk /NI Microchironomus tener SRS Semisulcospira
S BRFRIL Pparadoxus HUTRIZ Assimineidae. sp
THBE C. pallidivitatus IR B fuchsiana
St BAERE I Einfeldia dissidens R H BRI G I A. arcaeformis
T8 5K FERERIL Glyptotendipes tokunagai BT ER Y Eulamellibranchia
/N 22 JRFRIL Polypedilum nubeculosum VAR Corbicula fluminea
BAEZJRIRIL P. nubifer Bl 5 BEHIKLLI] Limnodrilus hoffmeisteri
BRIE 2 IR P. scalaenum IR ERIS| Branchiura soJerbyi
AV BEFE UL Stictochironomus juncaii SEHAAK L2 8] L. claparedianus
XU E )R EL Antocha. bifida Alexander % H R4 LRI% Jhitmania pigra
KIL Tipula, sp. JowpiE H F AR Barbronia Jeberi

Ji 4% Barbronia flat
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