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Odonata Aquatic Insects as Bioindicators in Water Quality Evaluation of
Dianchi Lake Riparian Wetland
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Abstract ; [ Objective | To find out the indication roles of Odonata aquatic insects in Dianchi Lake riparian wetland
water quality evaluation. | Method ] The physicochemical variables were measured and Odonata aquatic insect com-
munity structure was surveyed at 12 sites in Haidongwan riparian wetland, the entrance of Dianchi Lake. The water
quality levels were classified ; The IndVals and community feature indices were calculated and compared. The corre-
lation between the aquatic insect community structure, the physicochemical variables and water quality levels; the a-
quatic insect community structure and the physicochemical variables were analyzed by Pearson correlation analysis.
[ Result | The species composition of aquatic insects at different water quality levels was different. Megalestes was
the indicator of level II. Copera and Ischnura were the indicators of level Ill. There are no indicators of level IV
and V. For the community feature indices, Simpson dominance index and Shannon-Wiener diversity index de-
creased with the decrease of water quality levels. The water quality levels were positively correlated with total phos-
phorus and chemical oxygen demand, and negatively correlated with dissolved oxygen. Moreover, the Simpson dom-

inance index, Shannon-Wiener diversity index of Odonata aquatic insects showed significant positive correlation with
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dissolved oxygen, and significant negative correlation with the total phosphorus. [ Conclusion ] Odonata aquatic in-

sect species and community structure characteristics can be used to indicate the water quality of Haidongwan wetland

water quality so as to indirectly reflect the water quality of Dianchi Lake.

Keywords : Dianchi Lake; riparian wetland; Odonata; aquatic insects; bioindicator; water quality evaluation
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Fig 1 Map of the study sites( Haidong bay wetland)
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Table 1 Projects standard value of the surface water environmental quality standards mg - L™
. IK R 5] Water quality level
645 Index S ; S ; ;
125 1 level M2k 1 level M2 10 level V2 IV level VZ V level
DO= 7.5 6 5 3 2
TN< 0.2 0.5 1 1.5 2
TP< 0.02 0.1 0.2 0.3 0.4
COD< 15 15 20 30 40

I : DO FIRVE MR, TN 2R B TP 28 KWk, COD R fbasii At .
Note: DO indicates dissolved oxygen; TN indicates total nitrogen; TP indicates total phosphorus; COD indicates chemical oxygen demand.
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Table 2 Water quality classification of sites on

July to September

5, Sites 7 H July 8 H August 9 H September
1 V& S V&
2 V% V2% IV
3 V3 \ES \ES
4 V& V& V&
5 S IES I
6 m2s JIIES IES
7 V% \ES s
8 WS IS Vi
9 M2 M5 4
10 IV WS IV
11 V% I\ES V2
12 IES \ES \ES

1.5  HIEHW
1.5.1 ¥ KA KEAFAX > LI EY
RS & A W H K A B H AR AR X 22
BE (RA) VE MR 53 FRUE : RA=10% AR HIEHE, 1% <
RA <10% ¥ WEHE, RA < 1% B WA
1.5.2 3t AAssahras WIELTA
RHEARFEFRAHE R E (IndVal,) .
[ndValij = Ai]. x B; x100%

Ao AR T 2 K ETT @ MK BRG] &
— M R RIG TR J KRG A
AT ITTHE A K A B SR 2 F i
FAE 3 B, e T 43 258000 i o j 27K 5 5 i 2
PE & j FOOK B AR AR 0 | MBS
FIK RN T B A s B0 AR

FIFILA b2y, L% 5 31 A i 7K 2E B R 4y
FRBITCN TR AL, 34T 45 53 2 B T TE AN [l K B 4%
BT BFE R, L IndVal =50% 15 b5 HE 5 1 75 7%
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2017 45 7—9 F X 25 75 18 PN 1 45 1) 7 5
RS E F K AR BRI AT R A, SRR IR
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et W e A R i LR 2 e | R S
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Table 3

IndVals of different species of Odonata aquatic insects of study area at Il level and V level water quality

7 A July 9 H September
‘ % Tl level ¥ Vlevel
i " SEA A A P A A A R
Family Genus ' B ET SR . S ET EEEN ]
Mean number Mean number
Lo RA/ % IndVals/ % Lo RA/ % IndVals/ %
of individuals of individuals
R
SR . 20 6.49 26.55 1 1.92 9.43
Platycnemidiae
B Fp W8 & Copera 12 3.90 21.73 1 1.92 11.16
KM i 8 Coeliccia 8 2.60 20.00 - - -
Jiit 5 B8 & Platycnemis - - - - - -
4
R . 2.5 0.81 6.06 - - -
Coenagrionidae
B JE Aciagrion - - - - - -
B JE Cerion 1.5 0.49 5.56 - - -
SRR Ischnura 1.0 0.32 8.49 - - -
WMl JE Ceriagricn - - - - - -
Mo ] . ) _ _ .
Megapodagrionidae
LR
i 0.5 0.16 50.00 - - -
Synlestidae
T ZEHE J& Megalestes 0.5 0.16 50.00 - - -
L - FRRIZSIKAE R AR BT, Note:“ =7 indicates that the aquatic insect has not appeared.

ANFZK AT 17K A B s dp A R, 1
KK AR DL AR Ay e i 0 T A B 48R
AR LR K AL B B TR SR B i e P25 TS
ISR AR PEH AR A Bt SR 5 IV K BOK A 11
i DL DR bt VR i o S M R Ly S
IR AR E R 2 s 10V 28K SR A HACA B i
FHR P W K AR B IR o A AN TR H 3 Th) , B
KL R AR AL AT 2257 . RANIV IR K

A rb A I ] 7K A= B A AR Bl £ 5 R T
Y D RAFA TR Ay K A B B AR B 2 AR R B
FEE, 1T 287K K A48 7 B R il 25 i i /K A R
H (IndVal =50% ) 5 W 27K JT KA B i i Jeg 0 S
FEMAJE | B S B & (8 H : IndVal = 83.08% ;9
H . IndVal = 68.48% ) FIBEGEJE (7 A : IndVal =
59.26% ;8 H :IndVal =78.26% ) ] LIAE s A 4
IR R BH IV V 28K R AR To s n 2k
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Table 4 IndVals of different species of Odonata aquatic insects of study area atllllevel water quality

7 H July 8 H August 9 H September
B - M2 1M level M2 10 level M2 1M level
. ‘ S A AN TR /A B S A AN AR /A B S A AN AR /A .
Fanly e TR e TR e s TR e o
o RA/ % IndVals/ % B RA/ % IndVals/ % T RA/%  IndVals/ %
of individuals of individuals of individuals
=
htﬂhﬂ,’ . 38 12.34 50.44 12.7 11.52 72.61 7.8 14.9 73.06
Platycnemidiae
S Js) M
B 35 11.36 63.38 6.7 6.06 65.22 6.3 12.02 69.72
Copera
K i
L\thtﬂu}% 3 0.97 15.00 6.0 5.45 83.08 1.5 2.88 68.48
Coeliccia
i J _ _ B _ _ _ _ _ _
Platycnemis
LIPS
. . 12 3.9 58.22 5 4.55 76.27 1.3 2.40 61.05
Coenagrionidae
2 i
'm“}% - - - - - - 0.3 0.48 25.00
Aciagrion
A
Bi(h# R 8 2.6 59.26 4 3.64 78.26 - - -
Cerion
R R
TSR 4 1.3 67.92 1 0.91 60.00 1.0 1.92 65.63
Ischnura
A _ B _ _ _ _ _ _ B
Ceriagricn
LLEF} Mega _ _ _ _ _ _ _ _ B
podagrionidae
LEWARL ~ ~ ~ ~ ~ ~ ~ ~ ~
Synlestidae
5 WA I,
Megalestes

S - T RRRIORE R IR BT . Note: ™ =7

2.2 BERITHNEMERANKRTEEBKER
H R B TR A

GO K BT WEE H K A R B R BE(F =
3.333,P =0. 138) il Margalef ¥ Fp £ & EIEE(F =
64. 178 ,P =0. 001 ) f 75 .75 22 5 o X T W) AP 4L,
I 20 26K 5 Wy o BTG 22 5, IV 20K s ) o fie
Fu L MV 2K BTN SRR B K AR B L, R
T Margalef Y 4= 5 BEHEEL, IV K i & fok, 1
FMMEWZ, VEER/NFEO6) . ARIGHIKET,
Wi HE H K AR B B MR S B (F = 0.481,P =0.713) |
Simpson L #EFEE(F =3.723,P =0.118) | Shan-
non-Wiener Z AL+ (F =4.264, P =0.098) flI
Pielou 5] FEA8 8 (F =5.898, P =0.060) JG &} &
ZESto
2.3 BEREHNEMIBEEKERREE LR
KEBUEFEKREANXFR

IKARERARTE B3 v A0 e A R 2 T S
IR BT . 35RO TR ¥ 45 ) R IE 4 805 7K BT

indicates that the aquatic insect has not appeared.

G T E A KN, Horp, VAR S K B B
F VR, B SR BTN 5 0 3 R ARG, AL~
SR SRR R R E R IEASC (R T) o ARG
W H 7K A= B U 7 45 i 5 7K BT 900 TG . 3 R Ok
B H R 5K BT R3] S 25 A G ) BRAL S AR v it AU
SR 5 W5 E H K A B JURY Simpson A5 BE 48 5k
Shannon-Wiener ZFEPEFEHUE FAH R (F£ 8) , Simp-
son L FE $5 %L Shannon-Wiener ZAEVEE K 515
il AR L IR ARG AN X 2 MEBCS B 2 R
E IR =P
3 Wk

ABFFEAT L G A FUE H RS ARXS 22 B R s
R R BURTR 75 Rl SR 75 1 AR V5 18] P 1 b K AR it
o FEE RIS U AR BB AS R G0 K B B, A0
LR 25 i K AR B R TR T 2ROK Bk (A
rh Tt B i R LR U] R AR IV 2K
ki, 3% 5 Catling™! #5582 H B 5 105
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Table 5 IndVals of different species of Odonata aquatic insects of study area at IVlevel water quality
7 H July 8 7 August 9 H September
5 V2K IV level V2K IV level VK IV level
> (=5
Family Genus  “EEIAMEE A it - SEEARE A . f SEEAMERE A . e
) YEZE  HERE X2 HERE X2 A
Mean numberTpi 0™ g gyaresg - Mean number T 7o ivalssg, - Mean number T 0 ials/ %
of individuals of individuals of individuals
JHMRL 17.3 5.63 15.34 4.8 4.34 15.22 1.9 3.57 12.51
Platycnemidiae
ﬁééadﬂ‘%'ﬁ 8.2 2.67 9.93 3.6 3.23 19.32 1.7 3.30 10.93
opera
KSR 9.0 2,92 20.00 1.2 111 7.52 0.1 0.27 1.24
oeliccia
Jr i 4 0.1 0.04 11.11 - - - - - -
Platycnemis
LEY
coon Bt 6.1 1.98 16.47 1.6 1.41 10.55 0.3 0.55 2.66
ocnagrlum ae
i 0.8 0.25 33.33 0.1 0.10 11.11 - - -
clagrion
ﬁfg‘m% 4.0 1.30 13.17 1.1 1.01 9.66 0.1 0.27 14.29
erron
F;i“‘i@‘)'?f; 0.9 0.29 5.03 0.1 0.10 1.11 0.1 0.27 1.79
'schnura
C/“iiﬂ%’% 0.4 0.14 22.22 0.2 0.20 2.22 - - -
eriagricn
IR Mega 0.1 0.04 1.1 - - - - - -
podagrionidae
LR} _ _ _ _ _ - - - -
Synlestidae
LA _ _ _ _ _ _ _ _ _
Megalestes
=R R B R BT, Note:“ -7 indicates that the aquatic insect has not appeared.
F 6 BEREMMIRHANARE KRR T K E R BB
Table 6 Diversity index of Odonata aquatic insects of study area at different water quality level
TR SR ERRE R 50 IKJF % 5] Water quality level
Community structure characteristic index M2 1 level M 1M level IV IV level V2V level
S 5 4 6 1
N 46 46 95 1
d 1.05 0.79 1.17 0
D’ 0. 60 0.55 0.48 0
i 1. 10 1.01 0.96 0
J’ 0.60 0.70 0.54 1

TS FRWRI SR N FoR BT YIRS B ST d 7R Margalef Y750 3= 5 40D 35 Simpson L # ¥ 1850 H’ 3278 Shannon-Wiener ZH:

PEARET R Pielou 2325 AR

Note: S indicates the total number of species, N indicates the total number of individuals, d indicates the Margalef species richness index, D’ indi-

cates the Simpson dominance index, H’ indicates the Shannon-Wiener diversity index, J’ indicates the Pielou evenness index.

FEATE IR AT G 2R, FFAR RIS [A) 7K S5 R 2 ol
RIIWFTEE A . e 3l i XHE AR E R A E , T
JHARZR W8 i K AR B HORAE 7R 11 0K KA, B
Ji 0 e e A A s Tl 2K K AR, AT $R 21 RE 4R
AR IV ANV IR BEE F KA B BURRE

AR AR X 22 J8E R 2 b 24 ok 07 0 415 75 ol
2, AR T ok A B IR AR B —J7 T 41 . Dufrene
A R A IndVal SEH, RS2 8T A X 22 B A

FRLERE BRI, IRE, M Ind Val 45 50 2k
FEANFHIE RS BAREE RIS AAKL, B 55
G AL K A B BUUE T 2K B b il B, A A
IOKBHE RIS, T 2 2 AR KK A 2
2, T R BB B o AN i, B I [a) 3
B, KT DU 30 2 2 , S S5O 1 A AR R v K 5
7K A B R /D, B B0 AR AR . T
& AR e B A7 SO A e iz HEOE %,
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Table 7 Correlation analysis of Odonata aquatic insects’
community structures and water physicochemical factors

with water quality level

IRIRBALTRRR KBRS TR RHMIEE A

Water physicoche Water quality ~ Community structure

KR

Water quality

mical index level characteristic index level
wT 0.267 S -0.231
pH 0.102 N 0.012
EC 0.312 d -0.344
DO -0.799 " D’ -0.595
TN 0.683 H’ -0.537
TP 0.812" J 0.294
NO; "N 0.689
COD 0.881 ™

T WT Rk, pH FORPRERE , EC FR B 3, DO FR ¥ i
TN o 4L TP 70 2% NO; ~ N 40 R B COD 4

Note: WT indicates water temperature, pH indicates pH value, EC
indicates electrical conductivity, DO indicates dissolved oxygen, TN indi-
cates total nitrogen, TP indicates total phosphorus, NO; ™ N indicates ni-
trate nitrogen, COD indicates chemical oxygen demand.

T R AP RUEN Pearson MICRHL, = 76 0. 05 K-F B BHAMK,
o 7E 0. 01 /K AR R EHIR

Note: Value in the table is Pearson correlation coefficient. Signifi-
cant correlation at the 0. 05 level, extremely significant correlation at the
0.01 level.

=8

SEAT] LA T 678 WK 5T . s s 10 S5 6 0
JKCAE B HORRE RS I 2K 7K B o 0, L RE M T B A
PR G R AR I SR AR A, Rt , U ZE
M) AT PR, ol TS E K AR R O K A
AU 22 57, 58 4T ATE K B4 i 345
~EH.

ANTRVERN K 5t T i H K A B e ) b SRR
Margalef ¥)7 F & BE 48 BOF 1R 25 22 5. IV 2EK
[yl S BOR Margalef W25 d O, TV 287K 5 U fi
o BRI, W R 2% e 5 A T LB Y K AR BT
o KB A], b5 E H K AR R SRR R
Simpson {2 5 41 . Shannon-Wiener 22 £ 145 £ f
Pielou 5] BE 45 803 T . 3% 22 7%, A3t Simpson 41
P FFEUAN Shannon-Wiener 2 HE M 8 B Y 1H, B
KRN R AR 52 BRI/ N H . B, Bl K B
PO REAR, S5 HE H KA B R 2 R RRAR . BTSN,
Shannon-Wiener ZAE PSRN 128 K B A TE
TG0 RBR ST A RS Z M

ABEFERF KRBT AR b 0 7 A A BB A
A S 5 K B 2 R G, T A 7 45 F R A
TR KRGO TC B E e . A, T A S

B RIS R Mk S HE B vk A B B BE TR 5K IR L B F R RS A

Table 8 Correlation analysis of Odonata aquatic insects’ community structures of study area with water

physicochemical factors

VR SE R AR TS 5 KRB LT FR Water physicochemical index
Community structure characteristic index WT pH EC DO TN TP NO; ™ N COD
S -0.560 0.291 0.651 0. 810 0.031 -0.812 -0.470 -0.253
N -0.275 0.517 0. 860 0.597 0. 364 -0.608 -0.167 0. 096
d -0. 608 0. 249 0. 565 0. 866 -0.076 -0. 866 -0.562 -0.353
D’ -0. 608 0.213 0.222 0.993 ™ -0.418 -0.994* -0.830 -0.630
H’ -0.593 0.249 0.296 0.981* -0.349 -0.983 % -0.785 -0.573
J 0.596 -0.260 -0.590 -0.851 0.046 0.852 0.536 0.325

T R EEA Pearson MG REL, + 7E0.05 /KP- BRI, » * 7E0.01 /K B WFAK,

Note : Value in the table is Pearson correlation coefficient. Significant correlation at the 0. 05 level, extremely significant correlation at the 0. 01 level.

WD 5 W5 E H K 4= B By Simpson £ #4545 %4 . Shan-
non-Wiener Z4 14 45 B2 W A MEAH OC. IR, 7K
A PV i SR SV A 2 T IS E /K A R R IR 4
M EEE R, AU, Vi A RN S8
N1 K AR B SRR VR 25 M 2 22 S ) T K R
AREEPOT X T g E H K A R, AR SRR R R
WA AR 5, 7R K A b AR 3 PO HE SO IR R B B
TGRS T AR . I, I R 2
e H AR AR EE 2R, TR T2 KA R
FHEAREPE S eAh, SUE F K A B L SRR PR R B
BETH R MRS . BERAEYE R THICEZ —, (A
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