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Resistance and adaptation of Crocothemis servilia larvae to different types

of water pollution in Zhejiang Province
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Abstract: Dragonfly larvae were collected from 5 collection sites such as Hangzhou Wenzhou Ningbo
Taizhou and Shaoxing 169 dragonfly larvae were identified belonging to 7 families. Physical and chemical
indexes ( water temperature pressure conductivity redox potential pH  dissolved oxygen total
nitrogen total phosphorus permanganate index chlorophyll a transparency) and heavy metal content
(Cu** Zn’" Cd°" Pb*" Cr’" and total iron etc.) were tested on the water quality of the collection
sites and the enzyme activity of SOD and CAT and the expressions of HSP70 HSP90 and CYP303al of
the collected Crocothemis servilia were tested. The results showed that the enzyme activity of SOD and CAT
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in C. servilia larvae living in different water bodies was positively correlated with the concentration of Cx®”

6+ - . .
*in a certain water body to some extent. The expression of

which could reflect the pollution status of Cr
HSP70 was positively correlated with the concentration of TN TP and Ph>*  and the expression of HSP90
was positively related to the concentration of TP and COD,, which can reflect the main pollutants of
eutrophication in water body. The expression of CYP303al was negatively correlated with Cr’*  but
positively correlated with concentration of TP and Cd**. Tt was speculated that SOD CAT and CYP303al
in C. servilia could help them to adapt to live with high Cr°* concentration under industrial water pollution

and the heat shock proteins of different fragment lengths might be related to resistance to different types of
eutrophication pollution. The experimental results may provide basic data for further exploration of the

stress resistance and adaptation mechanism of dragonfly larvae.

Key words: Crocothemis servilia larvae; water pollution; heavy metals; SOD; CAT; HSP; CYP303al,;
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Table 2 Physicochemical parameters of water in different areas
Parameters Hangzhou Wenzhou Taizhou Shaoxing Ningbo
(°C) Temperature 31.6 27.0 20.9 23.7 23.4
( hPa) Pressure 995 996 998 967 998
pH 9.07 8.41 8.85 7.30 7.02
( pws/em) Electrical conductivity 279 294 266 267 430
(mV) Oxidation—reduction potential 71.1 77.0 100. 6 61.3 18.3
(mg/L) Dissolved Oxygen 11.21 (1) 5.39 (1) 7.13 (1) 6.36 (1) 5.88 (1)
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Fig. 1  Eutrophication index and TN TP COD,,, chlorophyll a SD and TLI eutrophication indices in Zhejiang Provaince
+ (n=3) Duncan’s (P<0.05) .
Note: Data in the figure are mean + SE (n=3) and different letters above bars indicate significant difference by Duncan’s test

(P<0.05).

The same for following Figures.



4 927
m . 1 (F) . Ph** 4 .
. TLI 50. ( GB 3838-2002)
CI’6+
0.003 mg/L I
o : Crt?
2.1.2 0.03 mg/L 1I © Cu’?
. Cu'ty Zn®t. G 11 N
Pb** G ( 2). 111 ; Zn**
.t Il
cd’*  Cu’? I 11
Cr°*. Pb**  Zn* 111
Zn’" Cd**. Cr®* I 1 11 o
0.004 A 005 B 0.07 C
& 8, ~20.06
= S 0.003 ~ < 0.04 23
s 5= E = 0.05
E 2000 EEom = £0.04
e — E o £
X E i E 2 2003
S =5 L
i £ 0.001 ;0.01 ek £0.02
S g S & = S0.01
0-000 0\\ \00‘ RS 0-00 0“ \\“ 0\\ w0 | ° 0-00 \\o\ \\\\“ Wb
5 o D D
ot s \»‘&“} W A e N o w‘ R
IR \\\ et SRS TN I
£7 p 0.04 E 1.00 F
o +
=6 = &
SER =003 ~50.75
oh o  © =%
g = =1 h =
—g 4 E'5002 EE0s0
™ =3 B ET R
S =
:[’é ; 2 .'Eé E &8
=2 % £0.01 = 2025
e &3 NI
g S &
S0 0.00 0.00
e e WPTOET et N T Y 0
?» « i\ ‘(\ Ve ks ‘b
KW%¢W Vw 9— xﬁ (W @W w 4‘/$ {N%@W wavf& A

“v ”

2.2

Gomphidae .
Aeshnidae Rambur.
Platyecnemididae

4 31

2

Fig. 2 Heavy metal ion in Zhejiang Province

- Note
169
Libellulidae
Cordulegastridae
Calopterygidae
Lestoidea) o
2 40
23

2.3

CAT

SOD  CAT

“¥” means that heavy metal has not been detected in the samples.

3 o 5

SOD  CAT

SOD

SOD  CAT



928 Journal of Environmental Entomology 43

012 A = 030 B
= O = <
£ £2 025
w0 © 0.09 s ©
£2 £2020
S .= = .2
— £ 0.06 ZZ 015
#H T e
= w12 0.10
= £ 0.03 s
£ £ = £ 0.05
% = 0.00 o = 0.00 )
. \) \Q\\ 1}00\\ }\0 o ‘%\?0 \‘Qx\ \\0\) \\0\\ i;“\% o 9;00
et R s T o e ™
i \\\ © \\\ \\ \J 2 *:W\\\ (\\\\ V,\\ XAl
0.12 SOD 030 CAT
2 0.25
2009 0.20
=T} .
E
50.06 0.15
R 0.10
$#20.03
@ 0.05
0.00 0.00
o 0b O o o o o
% Q \\:\ \rl)\\%\g\?‘»\ iﬁ-$\‘\% ‘6‘&@‘3}‘\ « e“’b\z\fg ‘A.\ (L\\c’\\‘&“}\: %%‘$\\’\%
RS EUNE A
3 SOD. CAT
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