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Determination of the Acute Toxicity of Pesticide Residues in Environment by Algae Infrared Radiation

GUO Wei-hua',WANG Xiang',ZHANG Zhi', WANG Bin?, YOU Tong—xian?

(1. Three Gorges Reservoir Area’s Ecology and Environment Key Laboratory, Ministry of Education, Chongqing University, Chongqing
400045, China;2. Taohuaxi limited company of municipal construction, Chongqing 400051, China )

Abstract : Because microorganism detecting poisonous materials is of essentiality and the difficulty of material selection restricts the develop—
ment of the detection technology, the test had been studied on the relationship between the acute toxicity of pesticide residues in environment
and the changes of algae infrared radiation. Experiment were carried out at the same chlorophyll a content by infrared thermometer in order to
find out the algae which would be sensitive to different pesticide and sensitivity.The results indicated that infrared radiation of eight algae re—
sponded quickly in each of ten pesticide, and the average of maximum difference in temperature was 0.12 °C, and the average of respond time
was 3.2 minute. Refering to the herbicide and insecticide, the average of maximum differences in temperature of Euglena gracilis were sepa—
rately 0.19 °C and 0.20 °C, which were more 0.05 °C than the average of maximum difference in temperature of other algae.As refering to the
bactericide, the average of maximum difference in temperature of A nabaena flos—aquae was 0.20 °C, which was more 0.05 °C than the average
of maximum difference in temperature. Euglena gracilis was sensitive algae to the herbicide and insecticide, and Anabaena flos —aquae was
sensitive algae to the bactericide. The sensitivity of Anabaena flos—aquae and Euglena gracilis responsing the pesticide was between 0.003
and 5 mg- L™, which reached the sensitivity of luminescent bacteria testing the pesticide.

Keywords: environment ; pesticide residue ; acute toxicity bioassay ; algae infrared radiation ; sensitive algae

PMFE A5 B UM PR 22 A PN ISAE R, Bt
EAETEACHF AW, X BRI A DB IR i
o AR F Y I R A PRS2,
oA A A Zh I IE ™ | ke v 2

e B #3:2007-11-11

EE TR IR A AR 5L 4 (CSTC, 2005887254 ) ; 5 R i RHL KL
Jei il H (CSTC, 2006AB7054 )

PEZ B AT TR (1956—) 58, B Zd% , EENFF I 0] /K AL Bl A= 4
FAR KA A YA . E-mai: gwhchl@yahoo.com.cn

P, B EPIIAE N K SRR AR i R R
JCHNRE AR ) B A MR b ) I, i
THEICARZEFBOR, AR 5B, EILIEAR, IR 224K
ORI 2 A% G B AV, MELL B 4G . 45T H i
A R BELLANR SRR I AT A BT R UL P AR
B A ERIRE A R BFTE IR 255k B Sk 2
P R BELL SN S 7, PR H AT g (45 A
FRBELL A ML I BLA T 05 S BELL MR IITE AN ]
T RINE M B KRR 25 5% B ) REPEAG



2040

SRR  BELTMR SR AR 25 5% B SR R PRI

2008 49 H

I 320 T FA G B PEAN A 25T 1

AT PR R AR 2, DO 2y
NI 28 WIEAL 2 SRS SARIR TP I XSS
F IR B 2 PR e 7 A R

1 #MRlEF*

L1 ##4

B AR IR h R B K A A o
TEAT B KA GORE BIFSE 20T 5 S A0 K R 45 75 Y Bk
B9 8 b A3l 8 . 1 3K B9 A< 3 ( Chlamydomonas rein—
hardtii) .2 £ 7 4 ¥ (Selenastrum capricornutum ) .3
YN EE (Euglena gracilis ) 4 WYZE M ( Nitzschia
hantzschia amphioxys (Her.)Grun) .5 7K £ I 5 (An—
abaena flos—aquae ) .6 F}HEMEE (Scenedesmus obliquus
(Turp.) Kutz) .7 55 E/NEKEE  (Chlorella pyrenoidosa
Chick. )l 8 45 2k Ma AT ( Fragilaria brevistriata) , 1.2,
6.7 MLk, 3 NRREE, S B, 4.8 N

R EEFE OB 2 000 Ix, JBE 25 °C, G LR
12 h:12 h, #IER SR o a0 A 55 77 2k Rl 4 4
R GadE K  WERAEE O M P AT .
P SRR T i b E R B K AR A IR BT At

2yt BRERISE T R (CoHWNCL) | 56 5 RE
(C15H11C1F3N04) \EH‘%( C3H8N05P) ,/%%E%T?F'Jj?'égﬁi
(CLHgNOs) . = Wi (CuHCIN;O,) . X 5 &R
(CoH30uN) . 3 & B (CoHyOsNs) . 75 B % &
( Ci14H25N50) 5 /%(? L} ?ﬂj % A $ (CsHpNOgS;Na - H,0 )\
KAAHN (CoHuNO:) 10 PO P2 i o A2 i th 7Y

ARSI oE E HR AL
ANEF A - 4 LT AN R AN, AL ST60, 43

% 0.1 °C, #H 320 g; LRH-250A A= 1k 3% 546 ; DR/
4000U 0006 RE T EBA2T BELOAIL ; B0hS i i
1.2 ARAE

DB A Py s Rl s B AL SRR b A
oAb Re A R 40, % 2 35 4 5T 2 e 1o 1)
AR T A Y, AR ET BRI B AN [R]
RN MU RE AR AL £ M S T MR A

ST TH] : 2006 4 5 H—2007 4 9 H .

MR . =, ARG, 20~28 C,

DR AR PRI N B ZERIR K, N
T ARSI LA, 2RI AT, 2R R
Sl A, HEER 4% R a (H 40 mg L7

RIGAH 3 FE AR 2 FE ., 20 mL 4 gsesh

FIA 5 mL 33, iR SR 20 24, W PR TR N A it 7%
K B 2 2R R E RS SRR A 25k
9 10 mg- L7 N2 i I 43 A T Bt , 24
Jei S BRI, ABR 1.5 min U 1 Wk, B BRI AR s
1E o 35T F A 8 il e i s SR s i s
RS , VASBURBEAE i , A 245 3 i igode B A
JE 120 7 i AT, B R A 24 R AT VR B

2 #R51HE

2.1 EEMREBHHNR
WAL AN BAMT W A 2 L1 T 44
e KR 2 (C) B HR R ] (i ) 46 0 25 1, 46K

@
fig
B

R 1 REHR LN R

Table 1 The results of algae response to pesticide
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Table 2 The sensitive concentration of sensitive algae to response

pesticide
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Figure 2 Time response
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Table 3 The sensitivity of sensitive algae compared with

luminescent bacteria

RS E S /N A /mg - L
T B CHRHLEESS) 0.01
B (IEBESS ) 0.5
HEEEGUER) 0.05
FHMFEGUER) 0.02
KA B AL 3.0
iR 50
PRREZR (BiER) 1.0
RIREE R (i %) 1.0
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