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Macroinvertebrate community structures and bio-assessment of water

quality of main rivers in Dapeng Peninsula Shenzhen City

CHEN Hao—Yang ZHAO Rui LI JingNa WEI LiLi TONG Xiaodi~ ( Department of Entomology
College of Agriculture South China Agricultural University Guangzhou 510642 China)

Abstract: The macroinvertebrate community structures were investigated in four main rivers ( Kuichong
River Wangmu River Pengcheng River and Dongchong River) of Dapeng Peninsula Shenzhen in May
2013 and bioassessment of water quality was assessed based on Shannon-Weiner Index and Biotic Index
methods. A total of 35 species belonging to 3 phyla 7 classes and 21 families were identified in
15 sampling sites during the investigation. Among them 26 species of aquatic insects which was
accounting for 74% of total macroinvertebrate species. However the species composition and distribution
of macroinvertebrate in these four rivers were extremely uneven. The EPT taxa and other groups which were
sensitive to changes in water quality mainly distributed in the headwater of Kuichong River and Dongchong
River where was less disturbed by human activities. While the chironomid larvae Limnodrilus hoffmeistert
and Tubifex sp. are dominant species of macroinvertebrates of Wangmu River Pengcheng River and the

middle and downstream of Kuichong River. Biological index ( BI) is more suitable for water quality
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assessment than Shannon-Weiner diversity index. The results showed that the water qualities of most
sampling sites are in the state of medium to heavy pollution except for the sites of headwater of Kuichong
Pengcheng and Dongchong River which are in the state of clean to light pollution. The results suggest that
the macroinvertebrate community structures and water quality in Wangmu River and the middle and
downstream of Kuichong River have affected by domestic sewage and industrial waste water in Dapeng
Peninsula.

Key words: Dapeng Peninsula; river; macroinvertebrate; water quality assessment
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Table 1 Environmental features of the sampling sites in Dapeng Peninsula

(tkm)

| | (mls) (m) (m) . .
River Site . . Sediment type Bank condition  Distance from
Mean velocity Mean depth  Mean width
source
(AL) +
0.20 0.2 2 . 0.5
Fengshushan Fine sand + gravel Natural state
((A2) +
0.12 0.3 1 2.0
Shichangcun Sand + Silt Cement channel
((A3)
) 0.08 0.5 3 4.0
Kuixinnan Silt Cement channel
Kuichong
River (A) (A4) 0.10 0.2 | 1.0
Shenshuitian Fine sand Natural state
((AS) +
0.05 0.3 2 4.3
Yinkuilu Sand + Silt Cement channel
((A6)
o 0. 08 0.3 5 . 4.5
Hudipai Silt Natural state
(BI)
0.05 0.2 1 1.5
Wangmu river wustream Sand grave Natural state
+
(B2)
0.03 0.2 3 Large gravel + 2.3
Cutltural square Cement channel
W Silt
angmu
River (B) () 003 0.2 10 y 3.5
Gongguan road ’ ' Sand + Silt Cement channel ’
(B4)
0.01 0.4 30 7.0
Longgqi road Silt Natural state
(C1)
0. 08 0.2 1 1.0
Pengcheng River Sand grave Cement channel
Pengcheng
River (C) (€2) 0.02 0.4 10 2.0
Jiaochangwei Silt Cement channel
( D1) +
0.32 0.3 1-2 1.0
Geopark Sand + Cobblestone Natural state
(D2) +
Dongchong . 0.20 0.2 2 3.0
] Mumianshu Gravel + Sand Natural state
River ( D)
(D3)
0.07 0.4 20 4.0

Dongchong village

Silt

Natural state
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Aly Kuichong town * A4 N
AT FiiE
. "
ASAR AS
A6 & ZHE Kuichong river
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Fig. 1 Distribution of the sampling sites in Dapeng Peninsula
Al ;A2 ;A3 ;A4 ;A5 ;A6 ; Bl ;B2
; B3 ; B4 ; Cl1 ;o C2 ; DI ; D2 ; D3 o Note:
Al Fengshushan; A2 Shichangcun; A3 Kuixinnan; A4 Shenshuitian; A5 Yinkuilu; A6 Hudipai; Bl Wangmu river

upstream; B2  Cultural square; B3 Gongyuan road; B4 Longqi road; Cl1 Pengcheng river; C2 Jiaochangwei, DI
Geopark; D2 Mumianshu; D3 Dongchong village.
2 Shannon — Weiner BI
Table 2 The water quality standard of Shannon — Weiner index and Biological index
Water quality standard
Assessment index
Excellent Good Good — fair Fair Poor

B >4 3.0~3.9 2.0~2.9 1~1.9 <1

Shannon — Weiner index
(BI)
<2.96 2.97~4.72 4.73 ~6.48 6.49 ~8.24 >8.24

Biological index
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( Hilsenhoff 1987 1988; Lenat
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3
Table 3 Distribution and composition of macrozoobenthos in Dapeng Peninsula

Species Tolerance values  Kuichong River =~ Wangmu River  Pengcheng River Dongchong River
Baetis taiwanensts 1.1 + + +
Beatis tatuensts 4.6 +
Baetis sp. 2.8 +
Platybaetis bishopt 1.0 +
Baetiella sp. 3.5 +
Tenuibaetis sp. 2.0 +
Liebebiella vera 3.3 + +
Liebebiella sp. 3.3 +
Nigrobaetis sp. 2.7 +
Bungona longisetosa 2.6 +
Afronurus yixingensis 2.5 +
Caenis bicornis 4.7 +
Caenis lubrica 2.8 + +
Perla sp. 1.5 +
Ecnomus sp. 2.0 +
Cheumatopsyche sp. 2.7 +
Ischnura asiatica 9.4 +
Neurothemis tullia 2.9 +
Pericoma sp. 9.9 +
Simulium sp. 2.5 +
Antocha sp. 3.7 + +
Culex sp. 10.0 + + +
Orhocladinae 8.6 + + + +
Tanypodinae 5.7 + + + +
Chironominae 8.8 + + +
Metrocoris sp. - +
Hippeutis umbilicalis 2.4 + + +
Physa acuta 4.8 + +
Limnodrilus hoffmeistert 9.6 + + + +
Tubifex sp. 9.0 + + +
Glossiphonia sp. 4.6 + +
Semisulcospira cancellata 6.3 + + +
Corbicula fluminea 2.3 +
Gammarus sp. - + +
Nereis succinea 10.0 + + + +

Species number 21 12 9 23
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4 (Y=0.02)

Table 4 Dominant species of macrozoobenthos and its index of main rivers in Dapeng Peninsula

« )

Macrozoobenthos species Kui.chong Waf)gmu Peng.cheng Dong-chong Dapeng Peninsula
River River River River ( Sum)
Baetis tatwanensis 0.0278 0.0528
Beatis tatuensis 0. 0496
Liebebiella vera 0. 0341
Simulium sp. 0. 0556
Culex sp. 0. 0572
Orhocladinae 0.2180 0. 1217 0.0278 0. 1023 0. 1581
Tanypodinae 0.2156 0. 0938 0. 0417 0. 0233 0. 1158
Chironominae 0. 0234 0. 0591
Hippeutis umbilicalis 0. 0220 0.0417
Limnodrilus hoffmeisteri 0. 0597 0. 1012 0. 0325 0. 0745
Tubifex sp. 0. 0346 0. 0527 0.0372 0. 0362
Gammarus sp. 0.0213 0. 0589
Nereis succinea 0.0972
5

Table 5 Bio-assessment of water quality in main rivers of Dapeng Peninsula

Shannon-Weiner (H) (BI)
Shannon Wiener index Biological index
Site
H Water quality grade B Water quality grade
Fengshushan 1.922 Fair 3.7 Good
Shichangcun 1.930 Fair 7.00 Fair
Kuixinnan 1. 549 Fair 8.32 Poor
Shenshuitian 1.711 Fair 6.03 Good-fair
Yinkui road 1.352 Fair 6. 86 Fair
Hudipai 1. 547 Fair 8.25 Poor
Wangmu river upstream 1.770 Fair 7.717 Fair
Cultural square 1.278 Fair 9.02 Poor
Gongyuan road 1. 801 Fair 7.26 Fair
Pengcheng River 1.703 Fair 6.03 Good-fair
Geopark 2.084 Good-fair 6.39 Good-fair
Mumianshu 2.369 Goodfair 4.29 Good
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3
35 ( (
) 1982; 1991) . -
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( Violin et al. 2011; Palmer

et al. 2015) ,
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