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Evaluations of water quality based on Chironomidae community in the Dongyu River,Shandong Province, China
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(1. School o f Geography ,Geomatics,and Planning , Jiangsu Normal University , Xuzhou 221116 ,China;

2. Nanjing Institute o f Geography and Limnology ,Chinese Academy of Sciences , Nanjing 210008,China)
Abstract: As the longest river discharging into the Nansi Lake, the Dongyu River plays an important role on the water quality of
the Nansi Lake, To better understand the relationship between the community structure of chironomid and eutrophication of the
Dongyu River, the head shells of larvae preserved in the upper 2-cm-thick loose bottom sediments were investigated with eight
samples collected in May 2013. A total of 30 Chironomus species were identified in the Dongyu River surface sediments. The
main genus were composed of Glyptotendipes pallens-type (20.42%) ,Cricotopus sylvestris-type (18.23%) ,Chironomus plu-
mosus-type (15.24%), Tanytarsus mendax-type (7.35%), Dicrotendipes nervosus-type (7.12%) , Chironomus anthracinus-
type (6.23%) ,and Polypedilum nubifer-type (5.38%) ,accounting for 79. 97% of the total counts. Based on the biodiversity
index and principal component of the Dongyu River, the water body was in a mild to moderate pollution level. Redundancy anal-

ysis showed that NH;-N was the main water environmental factor resulting in the distribution of the chironomid in the Dongyu
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River,and the responses of different species of Chironomid to NH;-N were varied. It can also be inferred that the Dongyu River

is a medium-eutrophic river,according to the ecological characteristics of the chironomid combination, with serious pollution in

the middle and lower reaches, which are the key areas for water pollution control.

Key words:; Chironomidea ; biological evaluation; redundancy analysis; water quality; Dongyu River
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Fig. 1 The sampling sites within the Dongyu River
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Tab. 1 Biodiversity evaluation indicators
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Fig. 2 Distributions of main chironomids in the Dongyu River
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Fig. 3 Density of chironomid larvae in the eight

sampling points of Dongyu River
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Tab. 2 Bio-assessment of water quality of different

sections in the middle reaches of Dongyu River
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Fig. 4 The RDA ordination map of species-environment and samples-environment
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Tab. 3 Comprehensive assessment results of water quality at each monitoring point in the Dongyu River
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B N AN/ N R SN S R (TS A
Tanytarsus mendax-type & M 25 KR TE 7 W)
i Polypedilum nubi fer-type JZAE Nl KKKV 2
VINUNSE S S N RS g etk S AN i e N e
BRI AT AR AR K A AL TR — v RS YA
2o i bR K BRBE TS LA™ L S N 22 R
RK . AR tain] bl UK BT 2% » 15 Y F 2R IR
T A DX R R A Ml T P55 e B A= T s K )
T AXAE 1997 4E4x IX Sl A AE 8 FH 33k ik 100 2
T3t R EE K2 50077 ¢ R LOl 15 YY)
B BE MELIARYG AR S K PR T Ll D) AR J B[]
I RT= B L N 1 R M w1 % SR L = wh 3 5 - M
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FRAMPEB B R Chironomus plumo-
sus-type . Glyptotendipes pallens-type Kl Cricoto-
pus sylvestris-type 1 B, 5 4 7 B 53.89%,

RDA 7341 i 7R NH,-N 5200 2R (o n] #2075 240
ORI T IR R T 45, 50 I RR AR KL TR
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NH;-N 5 e85 R 1 DX B AT AL A K AR NH;-N
TS RIHE R AE Y KRB AE Y P 85 R s R
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e T WK AATS G, D B R DX

2 % ik (References) :

(1] e, me PO AL SR 3 i 58 KoK BE LD . 3%
B AR IS K2, 2013, (ZHAT X M. Large benthic
research and water quality evaluation in Nansi Lake
[D]. Jinan; Shandong Normal University, 2013. (in
Chinese))

(2] ZM, A, S0 . R KL TR X R DU 7K 2 455 52 1) 43
B 5 PEAL [T ] s R 27 2 3 CH SR RE= D L 2005, 33
(1):63-67. (LUO H,ZHOU J R,GUO Z. Analysis and
assessment of the impact of South-to-North Water Di-
version Project on water environment of Nansihu Lake
[J1. Journal of Hohai University (Natural Science Edi-
tion) , 2005, 33 (1): 63-67. (in Chinese)) DOI. 10.
3321/j. issn: 1000-1980. 2005. 01. 016.

(3] AR AL IRIGEIE 5. 7 DU FUK B 2554
Mr S eEERCRIEAR LT 3REE5 4 S5 BR . 2012, 34(7)
80-84. (WU Z H,REN J,ZHANG X B, et al. Compre-
hensive analysis and improvement of water quality in
the estuary of Nansi Lake[ ] ]. Environmental Pollution
and Prevention Journal, 2012, 34 (7): 80-84. (in Chi-
nese)) DOI; 10. 3969/j. issn. 1001-3865. 2012. 07.
017.

(4] @R, A M 805 5 i LRk BOR Bk R P oE ) .
45 7K ], 2014, 16 (10): 30-31. (HAN ] L. Water
quality assurance system of East Fish River sewage In-
terception diversion project[ J ]. Shandong Water Re-
sources,2014,16 (10) : 30-31. (in Chinese)) DOI: 10.
3969/j. issn. 1009-6159. 2014, 10. 015.

(5] sRAZR. SARAE I NG X 7R 0] I dul A28 3k 52 il
ATHTL) 1. K BT IR T & 5 B, 2017, 13 (7)) 66-69.
(ZHANG C R. Analysis on influence of climate change
and human activity on runoff in Dongyu River basin
[J]. Water resources development and Management,
2017,13(7):66-69. (in Chinese)) DOI: 10. 16616/j.
cnki. 10-1326/tv. 2017. 07. 019.

[6] ARMITAGE P D,CRANSTON P S,PINDER L. C V.
The Chironomidae: the biology and ecology of non-bit-
ing midges[ J . Journal of the North American Bentho-

2 A5 5m%k o 95



178 F2M wAHHE S AFFE 2019 F 4 A

7]

(8]

(9]

[10]

[11]

[12]

[13]

e 0F

logical Society, 1995, 14 (3): 611-738. DOI; 10. 2307/
5810.
T IUI0, R TR A5, BRI R S Y K 242 9814
SRR GEITR R B ER R e L 1. BREE R
24, 2015,35(8): 2504-2511. (WANG Y Y, SONG J
X,JIANG W W, et al. Effect of bioturbation of Chi-
ronomid larvae and Limnodrilus hoffmeiteri on the re-
lease of nitrogen, oxygen and phosphate in the sedi-
ments from a river[ ] |. Acta Scientiae Circumstantiae,
2015,35(8) :2504-2511. (in Chinese)) DOI.10. 13671/
j. hjkxxb. 2014. 1036.
s lE] L BRI TR S P EK E$EIC (Tanypus chinen-
sis) 4f) BURH S S X LAY 1 it AU P ALE 2 SR AR 1Y 5%
maLJ ] WEAkE . 2010,22(5) : 708-713. (SHANG ] G,
ZHANG L,ZHANG B, et al. Bioturbation effect of Ta-
nypus chinensis larvae on denitrification rate and
process in sediments [ ] ]. Journal of Lake Sciences,
2010,22(5):708-713. (in Chinese)) DOI: 10. 18307/
2010. 0512.
PETER B,DANIELA D,RADOVAN P, et al. Relict chi-
ronomid communities surviving in the coldest High
Tatra Mountain lakes confirmed by a palaeolimnologi-
cal survey[ ] 7. Biologia.2017.72(8) : 965-969. DOI: 10.
1515/biolog-2017-0102.
HIRABAYASHI K, YOSHIZAWA K, YOSHIDA N, et
al. Progress of eutrophication and change of chirono-
mid fauna in Lake Yamanakako, Japen[ ] ]. Limnolo-
gy, 2004, 5 (1) 47-53. DOI: 10. 1007/s10201-003-
0113-2.
KA 5k X ), 4. ARG E & R T5 e X
HOXF 8% 043 A 2w LT ). e 5 B 5 A ) 22 4l
2016, 22 (4): 680-688. (YANG L W, ZHANG ],
DENG H G, et al. Heavy metal pollution and its influ-
ence on the distribution of chironomids in the sedi-
ments of Lake Dongping, Shandong, China[ ] ]. Chi-
nese Journal of Applied &. Environmental Biology.,
2016,22 (4):680-688. (in Chinese)) DOI: 10. 3724/
SP. J. 1145. 2015. 11023.
ZHANG E L,BEDORRD A, JONES R, et al. A sub-
fossil chironomid-total phosphorus inference model
for lakes in the middle and lower reaches of the Yan-
gtze River [ J]. Chinese Science Bulletin, 2006, 51
(17):2125-2132. DOI; 10. 1007/s11434-006-2062-8.
BB, X221, AR & . IMEVT T R B IR Al 3
WIREVR S5 R S OK A PR AN L] 0 AR A A
2012,23(1).:247-254. (HUO T B,LIU M H, JIANG
Z F,et al. Macrobenthos community structure of mac-
robenthos and bioassessment of water quality in main

stream of Songhua River[ ] ]. Chinese Journal of Ap-

+ & 5%

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

plied Ecology, 2012, 23 (1) 247-254. (in Chinese))
DOI:10. 13287/3. 1001-9332. 2012. 0040.

s, T IR BAR IR, 55, RIG TR 04l e 45 1
FRAE B K B 00 25 PEA [T, o [ R 25 4, 2015, 31
(32):106-116. (ZHONG J, WANG W M, SHAN B
Q. et al. Community Structure of Chironomid Larvae
and Bioassessment of water quality in Daqing River
[J]. Chinese Agricultural Science Bulletin, 2015, 31
(32):106-116. (in Chinese)) DOI: 10. 11924/j. issn.
1000-6850. casb15060094.

kBB, ALAN B, RICHARD J. 5. 4T H R it X
SRS 3R BOW A AWK BB E AR L) ). B
5. 2006,51(11) :1318-1325. (ZHANG E L, AL-
AN B,RICHARD J,et al. Typical lake Yangtze River
chironomid subfossil - LAKE total phosphorus quan-
titative model[ J ]. Chinese Science Bulletin, 2006, 51
(11):1318-1325. (in Chinese)) DOI. 10. 3321/j. issn:
0023-074X.2006. 11. 013.

SRACH] G B IR A F K AL TR AR L 2R BUAR # ]
iR s BRIt &R KR, 2007, 9 (7): 53, 59.
(ZHANG Y L,CHANG ] Z,GE Z S. Shandong Sec-
tion of Eastern South East Fish River pollution explo-
ration[ J |. Shandong Water Resources, 2007, 9 (7);
53, 59. (in Chinese)) DOI: 10. 3969/j. issn. 1009-
6159. 2007. 07. 025.

BROOK S ]. Late-glacial fossil midge stratigraphies
(Insecta; Diptera: Chironomidae) from the Swiss Alps
[J]. Palaeogeography, palacoclimatology, palacoecolo-
gy,2000,159(3):261-279. DOI: org/10. 1016,/S0031-
0182 (00) 00089-4.

Sl T R AR AR L A AT K 5 W AR B A=
Wy L) 1 AU 500 SE K27 27 4 CH AR BEA O
2009,45(2) :200-204. (ZHANG D,DING A Z,LIN X
Y, et al. Monitoring and assessment of water quality
in rivers with biological methods. Journal of Beijing
Normal University ( Natural Science), 2009, 45 (2);
200-204. (in Chinese)) DOI; 10. 3321/ j. issn: 0476-
0301. 2009. 02. 022.

RDEATH R. Margalef's Index{ . Encyclopedia of Ecology,
2008: 2209-2210. DOI. 10. 1016/B978-008045405-4.
00117-8.

F L 2T, {T— 3, ZF. Shannon-Wiener £ #1354
PR 5 05 86 i LB 9T L ). 7K 7™ 27 31, 2015, 39
(8):1257-1263. (WANG J,JIAO Y,REN Y P, et al.
Comparative study on two computing methods for es-
timating Shannon-Wiener diversity index[ ] ]. Journal
of Fisheries of China, 2015, 39 (8): 1257-1263. (in
Chinese)) DOI. 10. 11964 /jfc. 20150509886.

PIELOU E C. Ecological Diversity[ M |. New York:



IWE.F TR ETEBHENATIEREFN

[22]

(23]

[24]

[25]

[26]

(27]

[28]

John Wiley,1995.

FAME. T Y I PTG S0 1O R 7 2y B
[D]. 57 R BIRTE K2, 2012, (LU S J. Community
structure and succession of macrobenthos in the Nansi
Lake[ D]. Jining: Qufu Normal University, 2012. (in
Chinese))

TER BRAAK C ] F. Canonical correspondance analy-
sis: A new eigenvector technique for multivariate di-
rect analysis[ J ]. Ecology, 1986, 67 (5);: 1167-1179.
DOI:10. 2307/ 1938672.

HUANG B R, FRY ] D. Root anatomical physiological
and Morphological responses to drought stress for Tall
Fescue cultivars[ ] ]. Crop Science, 1998 38(4):1017-1022.
DOI.: 10. 2135/ cropscil998. 0011183X003800040022x.
SUN L F,QI'J Q.ZHAO X L, et al. The establish-
ment of principal component analysis assessment
model for drinking water quality of city resource[ ] ].
Applied Mechanics &. Materials, 2014, 3547 (675~
677): 960-963. DOI. 10. 4028/www. scientific. net/
AMM. 675-677. 960.

WRLSE, O L IR AR S F RS A BT IR AE SPSS 1 44:
A E AR K BT o L ] BRI Y
5 W, 2012, 25 (4):68-73,57. (J1 Z M, FANG L,
ZHANG ], et al. Principal component analysis of
SPSS software and its application in river water quali-
ty assessment| J |. Environmental Research and Moni-
toring, 2012, 25 (4):68-73, 57. (in Chinese)) DOI.:
10. 3969/j. issn. 1674-0254. 2012, 04. 013.

XA, XT3 o B eI K R 45 5 P4
AR LT, 7K AR 35 AF 55 2006 (3) £ 124-125, 128.
(LIU D L, LIU X Z. Application of principal compo-
nent analysis to the comprehensive evaluation of wa-
ter quality in river[ J ]. Research of Soil and Water
Conservation, 2006 (3) ; 124-125, 128, (in Chinese))
DOI; 10. 3969/j. issn. 1005-3409. 2006. 03. 040.
LANGDON P E,RUIZ Z,BRODERSEN K L. Asses-

[29]

[30]

[31]

[32]

[33]

sing lake eutrophication using chironomids: under-
standing the nature of community response in differ-
ent lake types[]]. Freshwater Biology, 2006,51(3);
562-577. DOI:10. 1111/;. 1365-2427. 2005. 01500. x.
PR S AL3E T 38, 2. 11 AR e DI R A 4 i B
SEkL K A B SR R R R [T . 5 PR A
Y, 2013, 19 (1) 141-146. (SHU F Y, K L,
WANG S D, et al. Chironomid larva community and
indication to eutrophication progress in Lake Nansi,
Shandong, China[ J ]. Chinese Journal of Applied and
Environmental Biology, 2013, 19 (1) 141-146. (in
Chinese)) DOI: 10. 3724/SP. J. 1145. 2013, 00141.
EHAL T B R L S R R TS R O AL A DT
L MO8 TR AT T LT ] WA R4, 2011, 23 (4)
549-554. (CAO Y M, ZHANG E L, SHEN ], et al.
Subfossil chironomid assemblages in sediments of
Meiliang Bay, Lake Taihu and the trophic reconstruc-
tion[ J]. Journal of Lake Sciences,2011,23(4).549-
554. (in Chinese)) DOI; 10. 18307/2011. 0409.

TKAG BT SRR, S, R U S AR R K BT R
T At B R PEAN [ . K f BRI, 2017, 35 (8):56-
59. (ZHANG J,LU C J,GUO N,et al. Water quality
and environmental health risk assessment of Dongyu
River[ J]. Water Resources and Power,2017,35 (8):
56-59. (in Chinese))

TR BN PV TRIRIR AT I K ST G B SR LT. s
I 4%,1999,21(2) :59-60. (ZHANG Q X,SUN
H. Talking about the water pollution and counter-
measures of Dongyu River[ ] ]. Journal of Heze Uni-
versity, 1999, 21 (2): 59-60. (in Chinese)) DOI. 10.
16393/j. enki. 37-1436/z. 1999. 02. 021.

KA. T DY) 9 AT U K 8 A3 A ST B
[D]. %8 : 35/ K%, 2011, (ZHANG W. Analysis
and evaluation on water quality for main inflow river
of Nansihu Lake[ DJ. Jinan; Jinan University, 2011.
(in Chinese))

2 A 5m% o 97





