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Changes in Phototaxical Index of Daphnia carinata Under Electric Field of Direct

Current in Response to Cr®* and Hg**

WANG Fei-xiang, YUAN Ling, HUANG Jian-guo
(College of Resource and Environment, Southwest University, Chongqing 400716, China)

Abstract: In order to detect toxicants sensitively in water by phototaxity of Daphnia, we studied the influence of DC electric field on
phototaxity of self- bred Daphnia carinata, a mono-clone with high phototaxity, and the changes of their phototaxity in response to Cr®*
and Hg>* afier the treatment of DC electric field. The result indicated that the treatment of DC electric field changed their phototaxical
indexes from positive to negative as the electric density increased and the time prolonged. The criteria values that showed no sign of
changes in the phototaxical index of Daphnia carinata were 0.01 mA for 5 min. However, the limit for detecting Cr** and Hg** by
their phototaxical index decreased significantly after treatment with 0. 01 mA/S min. The detection limits were only 32 wg-L~" for Cr®"
and 4.2 pg-L™" for Hg** after this treatment, much lower than those without pretreatment (56 wg-L ™ 'for Cr** and 5.6 pg-L™" for
Hg’*, respectively ). Therefore, appropriate DC electric field to pre-treat Daphnia could decrease the detection limit, widen the
concentration range of detection, and increased the sensibilities in water monitoring.

Key words: DC electric field; Daphnia carinata; phototaxical index; Cr®* ; Hg®*

AW R K IR B R I BT B IR R
PR ) A 0 W I R — R SR AT 5 A
ML RV 2 TR AR Y0 — R AT R O, K%
(R CHR BOE R E AT R G AR Tt F WKk 44
YRR ESMARORE" . EFESE
J& | REGEHFED AR A — TSN,
FEY) 5K EHE 50 ( phototaxical index, PI) ARG
BLRMEIC R BT R PLAYAS AR SR FE R K TR
B, FEXT T 2 BOETE , K 48 Bk AR
. R R 2 UL, T T S B A
(T . RN | D5 ] 5 3 SOk (=Y 7. oLl S Sl
Hg* T PR ¥ B 23 il 2 56 g L™ " A1 5.6 wg-L™' (3
h), WEME T BN 24 h B9 LGy, (4359 & 237.3
pg LTURI 1L pgL7Y) . (EAFERE IS, KEE N —
Toft A 4 g, NS PR 7K S8 o A [) T A7 E AR R 1Y
2E5 M H A2 B PREE 55 F (I 25 /R 52 L IR EE

pH ., JK AR FE R W56 ) B A7), T 4Rk, 78
TR T AR 2 S 40Uy 2 A, 3 0 A
WA N A S AT M. Kajiura 261101 %
B, SR E/NTF 0.1 wV -+ om A BRSNS
SKXEE & ( Sphyrna tiburo ) 55 WIAT Ry SU N Hb 458 78 A5
PIPGIRISE AR SE W, 76 0. 091 mA - (em®) ~' Y
HLW ST, B Ui HL 37 BB O R 32 i vy T 4 AT T
73, [k A R A0 A SE G S AR A B g B
AR A AT S RN Sk, AR
DLZK VR CIHE AR Sy A 46 B | PR R L L 3 %) K
EEOCHER S (Rl 1A B RS | K
JEHEXS BRI B, H B2 T ik — 2B B ARK
Yim BHA: 2012-09-03; 1EITHHA: 2012-12-03

E&TH. EHXALRBAELTH (41171215)

EE® N T RAE(1987 ~) B WHWF 58 AR, 32 B 58 7 1)

EIE 5 E-mail :wangfeixiang_15@ 126. com
# JHIHIK R A , E-mail ; lingyuanh@ yahoo. com. cn



6 TRAEAE . EUR AL R BELIE AL EXT G R He® * M )i 2351

JCAR BRI M B BR 9 KA ISE ] , $2 ki A
Py M I ) R

1 #RE5FE

1.1 #E
1.1.1 5ty

PLHEEE M, B Gk 5% 1 B2 38 ( Daphnia
carinata ,De ) AR K M BE PR SR 48 T 8 R =k 2
X ) A SR KA, 2 2 ACARMEAR B, 2l Ak AR A B s pE 4l
AIRR BT T VPG B K2 R TR A B 2 B /K R S
¥as. B3R AE R (20 £0.5)°C . LA 12 h
-d™" JEER1 200 Ix. FEREERR IR AA], A H FE 4
BRI G A SR K B e 3k, B H R A R A A
At RN BT 2 x 10° DM, AR5k
FHHAE 4 d BRI 4.
1.1.2 R HIK

FRUEREY) AR BEIK A 1SO 6341-1989 N T.hpifE
KA i B b oK) U T T 4R & A A
(20C) M LB F/KIELH], pH 7.5 ~7.8,D0 =8. 4
mg-L~", 1 mol-L™" i HCI 5% NaOH #8715 pH &
7.8, 24 h J5M . pH 2 DO 43 %I H] PHS-3C
pH 112 JPB-607 %5 % 73 B A ( LIRS BHUES A
A M.
1.1.3 G /Hg B

FH AR %% K,Cr,0, 5% HgCL, Bt i 10 mg-L~" £k
W, BB BT BRI R .
L2 Rk
1.2.1 i HE XK b3

FE(20.0 £ 0.5) °C1H IR PREE 8 B R AE AR
HEAK I YE 3 U, BRIKS ming AR5 BEALEGE (200
+10) H A 22 em x6.5 em x4. 5 em 2EA AR fEK
(R B FE /KR | B 388 /KR R K Y T BE R 3 e, KA
wihé L2 M bl B TP B — N T R
(UYIGAO, 15 UA9205N, IR T AL =5 e F B B¢
AP | A7) DN E LU, B I H UR e JB AR RXIN-
605D B (GRINIBAF L FAUER AT A 0™ ) I T
Y5 i 4 RS AT DL S FE S e Al T, Ha
Wit , WAL B 5 min B 10 min, PR 7K 3805 2 #4800
A7 I 2 e B .
1.2.2 g3t

5T 3 AMRIRLH . RIS 1. BP9 iR i
RELL IR ETE 5L PL (52 . B S FhOAS [R) (Y B0
FLIZAL TR, 23515 0, 0.01, 0.02, 0.04, 0.05( JHH
L BE R, B mA BT N B LR 4R 0

5.10,20,25 V), fEH P ALIE 5 min 3¢ 10 min
J& , FHEEAS EARME K TPOCE 3 h, I A Ah B R Y
B, O 4 fe A PR A0 e R % Ak B ) (R AN T 1
PLE & A b 2 AR AR H 5 B S BF ) ) 5 g 2. F
FEHRL AL B LR T, G XT G im . R
] () B FL 3 ( 5R06 1 A b BEAR R] ) Ab BOK IR S
PR R 56 pg-L™' O (BELIRECIEE
W R ) B BdRiEK R L3 h EIE P
I S FEL A0 5 Ah K 3%, WIS o WRE 430K 0
2832, 56 pg-L 7' BRAEAKHBEL R PLAYARfL. it
55 3 05T ML g A PR LR R, RO XS He? 1 i
N FASFER B H ) (55 1 AL BEARR]) b2
KFE BN E 5.6 ug- L' He'* (L FRG
JEHREOREI He™* FBR M) ™ pobmifEsK 3 h J5
FE PL; I P a0 B AL K 338, WIS He * MR 43
BIN0.2.8,3.5,4.2,5.6 wg-L™ ' IbRiEK PRE
2R 3% PI (75 4k.
1.2.3 BT AR

F K B AT A s 4 7 I 5 P 2k i 1
HOFE%L. 7E(20.0 £0.5) CIEREIAE A FEHLECE
10 HBEZRE, AR [ 3 h, A5 A D 4
B EE N 5 min S5 S YGIEEFURIEL 10 min. 7ERR
JEIAME], NS 6 min JFAGRERR 1 min, 10 K456 IX Y
IKEESECH . AP S RES L3 itk &
JEFEEL (P BT A N

U-L
PL=0om, v, +1

A, PSR E, BT [ -1, 1] ZHE,U, M, ,
M, | L JeREL A X N I N B 4 5 H
1.2.4 HEabeg

HH Excel XHR50 04 #E 17 AT, SPSS 18. 0
AT 225307, 2 85 U B8R Duncan 35 8 3%
KR 0. 05.

2 HERS5HH
2.1 HFHIGR LR AT N AR
Bl 1Al L A E I AR TR (X RR 0 mA) FRIRE LR

B TEFRAEK TR PI R 0,42, FH e 37 Ab BB 2 3%
Ji B 0. 01 mA/5 min( HL SR B/ AL BEES[E], R IH])
ALFRIY PIE 50 RE TG B 5 22 S 2 4, AR 1 PLAE
Bk T AR, AL R R E 0. 01 mA
—0. 05 mA I}, B2 % 0 P fIE(EAE A (8 77
FHIF LR EE T, K B AE L 3 TH 5 B 10 min Y PI
H HE 5 min B PTEAR , Ab 39 a) K | 2k 3% PTG



2352 2N 5%

R A, PR, 76 bR ME K 3R 85 70, 0. 01 mA/
5 min i L A0 B 2 1, T AR R R T RO Y
Il L L .

0.6

0 5 min
B 10 min

0 0.01 0.02 0.04 0.05
HLHE 5 HE/mA
P RIS 7 47 .52 5% P <0.05, F
E1 EiRBHNELRELERNZm
Fig. 1 Effects of electric field of direct current on the

phototaxic index of Daphnia carinata
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Fig. 2 Changes in phototaxical index of Daphnia carinata
under different electric fields of direct currents in response
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Fig. 3 Changes in phototaxical index of Daphnia carinata
under different electric field of direct currents in response
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Fig. 4 Changes in phototaxical index of Daphnia carinata
under electric field of direct currents in response to

different Cr®* concentrations
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Fig. 5 Changes in phototaxical index of Daphnia carinata
under electric field of direct current in response to

different Hg?* concentrations
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