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Macrobenthos community structure and water quality assessment in the middle

and lower reaches of Futuan River Basin
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Abstract: This study investigates macrobenthos and corresponding water environmental factors seasonally in middle and
lower reaches of Futuan River in Rizhao City, Shandong Province from December 2018 to October 2019, to analyze the
composition and biodiversity characteristics of benthic communities and the correlation with water quality factors. The results
show that 42 species of benthic animals (14 species of link animals, 20 species of arthropods, and 8 species of molluscs)
are identified. The widely distributed species are Limnodrilus hoffmeisteri, Limnodrilus sp. and Chironomus sp. The
relationship between total density of benthic animals is spring> winter > autumn > summer. Canonical Correspondence
Analysis (CCA) shows a significantly positive correlation between link animals and COD and TP, as well as different
correlations between each category and NH,-N. Biodiversity distribution of benthic animals is related to the structure of river
water sources. Water quality is evaluated using biodiversity indicators and water quality biological indicators of indicator

species. The results show that Shannon-Wiener index and Margalef index are worse and Pielou index is better, while water
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quality biological indicators ( Goodnight-Whitley index, Bio-pollution index and Wright index) are almost the same with the
level of moderately pollution. The evaluation process should consider the objective attributes of rivers and species to obtain a

more applicable evaluation management method.

Key Words: macrobenthos ; biodiversity ; water quality biological assessment ; Futuan River
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Fig.1 Sampling sites in the middle and lower reaches of Futuan River Basin
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Table 1 Standards of diversity and biological indexes-water environment quality assessment

Shannon- Goodnight- AN
BRI Wiener 5% Margalef %% Pielou ¥5%% Whitley 5 %X PEFE %L Wright #5458
Assessment level Shannon- Margalef index Pielou index Goodnight- Bio-pollution Wright index

Wiener index Whitley index index

i1 Clean >3 >6.0 >0.8 <30% <0.1 <100
%75 4¢ Light pollution 3.0—6.0 0.5—0.8 30%—60% 0.1—0.5 100—999
B-HFi5 4 B-medium pollution 2.0—3.0 2.0—3.0 0.3—0.5 60%—80% 0.5—1.5 1000—5000
-5 a-medium pollution 1.0—2.0 1.0—2.0 0.1—0.3 1.5—5.0
F 54 Heavy pollution 0—1.0 0—1.0 <0.1 >80% >5.0 >5000

2 SRS

2.1 NS AL o A

A 1 () AN VT gt 3l b S U T SR 16 AR R I KRR Zh ) 42 Bl SRIE T 31T 6 W19 B,
LIRS IR 3 NS BE 14 B 33.3% ;IR JE 2 49 7 BL 20 Tl i 47.6%  BRAR S IRRAR XD
YR 2T B8, BEY 19.0%  ASRAE RIS RN 2 S oA B ULRT R 1

O3 B RE A s AL R A S Bl R EA T D03 BE T 58 AU SRR 0 A I B0 I 3% 2, 2 Y K 22 W5l ( Limnodrilus
hoffmeisteri) 7K 2215 J& ( Limnodrilus sp.) N FEBUE ( Chironomus sp.) TERTA S BLRIAR S T 50% , R4} i
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Fig.2 Total density and biomass of benthic animals in different seasons in the middle and lower reaches of Futuan River Basin
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JEEAR B 73 A (0 i R BE 1K 3] 40.9% , GRS S )i 5 NH,-N 2 IEA O E  H XK BREE DA 7 AT i B
F VIR S A T LI 73.1% , SR I3 A DUAH DGR R, 5 NH,-N A7 80355 B9 SR OGP, (35 T 5
Y15 NH,-N FE7E—5E BIEARSCHE SR S5 TP FREB0n B R IEA C I FR ;S X7 AU AH G RE L4558
IR N T BEAR R IRA S 0 AT 1Y) 14.5% ARSI Y1 5 NH,-N 5585 COD 235l 47 fE 4555 19 IE A
FKAME S FARTENE ; G DX 7K BRIE PR 1 X8 JERATG Sl 64 70 A 75 0 T LU B 38.5% , ARAA S5 TP A —%E HYIEAR5C
P, TR AT Eh )5 COD AT IEAR S SC R AR B, BT Sh W [RS8 15 NH,-N f77E—E IR A

®3 (ETREH THESRKRENERIRES

Table 3 Mean values and standard deviations of water quality monitoring in each area in the middle and lower reaches of Futuan River Basin

4yIX BNt b2 BA psyi BA
Area Season COD/(mg/L) TN/ (mg/L) TP/ (mg/L) NH;-N/(mg/L)
A B 30.93+4.24 10.061.07 0.11x0.03 0.27+0.08
CES 22.65+4.36 2.06+0.42 0.45+0.08 0.93+0.39
B 19.43+2.46 2.80+0.32 0.19£0.25 0.57+0.25
B 16.78+3.50 12.24£2.49 0.2120.14 0.64+0.16
JE Kz 24.75+4.57 6.16+2.42 0.10£0.04 1.17£1.25
CES 26.20+12.72 3.51+1.00 0.33+0.04 1.52£1.18
&S 21.67+1.55 7.53x1.13 0.57+0.37 5.69+0.37
&7 26.50+3.37 12.06+2.75 0.70+0.88 1.17+0.61
et B 29.60+5.66 7.58+3.23 0.12+0.04 1.67+1.54
JEES 27.58+11.90 4.53£1.71 0.34+0.09 1.74+1.80
®E 26.35+3.60 9.80+2.13 1.04+0.64 7.24+2.22
X 40.63+11.80 22.48+5.49 1.53+0.80 10.09+6.83
ASF e ¥ HZ 25.57+5.02 8.76+3.55 0.13+0.04 2.91£2.78
CES 17.66+9.53 2.05+0.59 0.43£0.13 0.78+0.42
®E 15.29£9.79 4.75+0.20 0.22+0.03 2.30£0.97
L& 27.57+13.63 15.3428.67 0.28+0.08 2.07£1.08

COD : {27 % &, Chemical oxygen demand; TN E%(, Total nitrogen; TP ; S, Total phosphorus;NH;-N; 2 %, Ammonium

2.4 RIS AR 3 BOK B AR M e A
241 YRR

a2 R BO T A 25 R (| 4) T %1, Shannon-Wiener ZAEHEFE %1 \Simpson ZHEPEFREL .Margalef F
AR B Pielou $45) BEHR BURARTE A0 X B — B Z= 5 1A a3 SR Pielou 48 BU% A0 IR B2 AH
Xof HoAth 22 REPEFE B 55 | BROME P e IX ] 22 Sk

HREENTHLER FE H .S KEHAMET W MR EGS, G KAAXEAR; E4 NS WX ZHEERE
AT, Hod  Margalef $8 50T B/ S X85 RAFAE 22 5540 Bk ZE S X ZAEMERR L B 5, Pielou 48 50T 15485 S 0|
RN IX ZREVERR AR ; 428 S |G P IX ZHEPERRE R, I H X ARG . S IXTE A AF A AR B A ey
RN S AR R B
2.42 JKBEAYIEE

(1) FETLEY) ZAE VSRR K BTbEAf

M2 H Shannon-Wiener 4541 Margalef $840 /% Pielou $850% /K P85 i i I PEM AR UE (32 1) , X450 XA [R] 2
KB PR AT (K 4) o 4 XEDRBUFR I 227 AU b S IXCHBCH A 3 XK B B 4chs
BTG R V IOKPREARERLY]  H G IXAEE R 2= (1 7K BREE o 12 55 2% | 7 ISP LAt e BRI 75 5K T N IXC
XoF 7 2K IR B AR AE R, (E K 5T Yo F B 3 45 T O bR

Z eI 2 REEFE B R 22 5% K PR 45 A7 A B i 22 51, 2 B Pielou 48 %> Margalef 48 %(>Shannon-
Wiener $§805C 2, Bl Pielou 48 FUE AR PEH 25 L UL T BUR A E 50, PR 45 SR ME LR AR |, 1T Margalef 35405
Shannon-Wiener 80PN GURECH — 8, L7675 18, BT Z M B80T, A b Nt T -t
YR,
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Fig.3 CCA plots of benthic animals and water environmental factors in each area in the middle and lower reaches of Futuan River Basin

COD : {75 % &, Chemical oxygen demand; TN 5%, Total nitrogen; TP ; &8, Total phosphorus; NH;-N: & %, Ammonium; TD . JiE i 21 ) 5. 2%

R4 NEARE D THEEY S EEIEBUKRERITEN

Table 4 Assessment of water quality level in terms of biodiversity indexes in the middle and lower reaches of Futuan River Basin

PR R AR Shannon-Wiener $§%{ Margalef $5 %X Pielou 84X
Assessment indicators Shannon-Wiener index Margalef index Pielou index
apuibal FE GG a-Hhi{5 g LR
H%E Y oG {RG
[Es HiGY GG LG
X7 iYL -G (G
i T HE a-hiGg oG Y By
" HiGY oG g Tk
hE CiRE s RGP Tk
&7 GIREE S HiGY By
gz eh] HE oG oG Tk
HE a-hi5 G HiGY Tk
&S a-{5 G -G g T
X2 oG oG Bl
A i 7 T GRS iYL T
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[Es HiGY 5% T
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Fig.4 Seasonal distribution of benthic biodiversity indexes in the middle and lower reaches of Futuan River Basin
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Table 5 Assessment of water quality level in terms of indicator species biological indexes in the middle and lower reaches of Futuan River Basin

T FE bR Goodnight-Whitley $5%¢ A T AR 5 Wright 5%k
Assessment indicators Goodnight-Whitley index Bio-pollution index Wright index
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A i V] 27.5% ik 1.56 -G Y 2137.57 LAREE
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