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Joint Toxicity of Two Pesticides on Luminescent Bacteria

WU Shu-hang'?,ZHOU De-ping', XU Ya-tong?, JIANG Zhen—fang'

(1. Environmental Science Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai 201106,China;2. Department of Envi—
ronment Science, East China Normal University, Shanghai 200063,China)

Abstract: The joint toxicity effects of two pesticides on luminescent bacteria photobacterium phosphoreum T; were investigated in this paper.
The joint and integral toxicity of Carbendazim, Flusilazole, Emamectin, Avermectin, Quinclorac and Anilofos were tested by oceanic bacteria.
The concentration of two pesticides in mixture was determined by one of statistical method called general regression circumrotate experimen—
tal design and the results were analyzed using software such as SAS, MINTAB etc. Three function models had been built which shows that the
toxicity of each pesticide to luminescent bacteria was positive. The effects of toxicity to bacteria vary through concentration of two pesticides
in mixtures. As for the three mixtures containing two pesticides was different due to concentrations. Generally speaking, the binary toxicity of
Carbendazim and Flusilazole was antagonism, and the binary toxicity of Emamectin and Avermectin is addictive. From the view of single pes—
ticide effect, the toxicity effect of Carbendazim was outweighed over the Flusilazole in mixture, the toxicity effect of Avermectin was out—
weighed over the Emamectin in mixture. The determination of joined toxicity of various kinds of mixture of pollutants using luminescent bacte—
ria is a rapid, cheap and easy biological method which can be used widely in the assessment of farm product pollution and the detection of
product safety in the future.
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Table 1 Variable levels and coding value

Rk (r=1.414)

¥ LEE2 [ENE - - o 1 ;
ZWR mg- L 5 0 2 7 12 14
AL mg- L~ 0 3 10 17 20

PP B e T 2% mg- L 4 6 8 12 16 18
By fi i 2% mg-T! 1.8 5 5.7 7.5 9.3 10
SN mg- L 6 0 3 9 15 18
PR mg- L 14 0 6 20 34 40
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Figure 1 The figure of dosage and reaction for Carbendazim

and Flusilazole to photobacterium phosphoreum
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Table 2 Experimental plan and relative luminescent intensity

LHS FIXTRICHREE (Y )%
(kb 52 ' N ZRANX)HRAEMEN,) R R () +PTAER R (X, MR () 5 YRR (X)

1 1 1 32.83 24.58 11.13
2 1 -1 46.55 36.18 34.46
3 -1 1 56.12 38.15 52.8

4 -1 -1 75.26 51.97 63.64
5 r 39.34 23.34 4.85

6 -r 0 85.96 53.20 57.78
7 0 r 43.82 26.67 11.92
8 0 -r 70.54 55.84 59.17
9 0 0 47.03 38.69 24.85
10 0 0 43.60 39.84 29.28
11 0 0 47.89 37.97 2721
12 0 0 4144 38.65 27.89
13 0 0 51.90 37.50 27.97




o 27 B 5 PSS 7N R = S 1 2031
X i i A B I 22 55, BIVAS ) J3 ) H ik P 4 23 Z_SEWMBRSTEBESYWNESAATEN

R 5T R IR A Y S RO CFF R IR A A
[l o 45 A B 2 AT PR X & G B R 45 SR AE SPSS
10.0 3B 17, 328 B A H7: (BB P>0.05 A48 7 )
A5 BIRE X i 5 2 B 4 1 2 0 ) A4 ) 25 Uk
BE B AR D . Y =99.792-2.18 1X ,—4.66 1X,, 1] I #5571
Kz B A 2 (P<0.01), [A] B AH G R4 r Ry 0.972, W]
[l A UL 5 8R4

S3HT IR AT, F S L BT 4 ) 25 5 Bl 2 7 R
X R S8 B CFT B IR B 38 14 1R800 o K A A
[ 2 e — A AS T (I HUE KT 0, AR O3 — Bk
AR, AR T AL Y,=99.792-2.181X 3 Y,=99.792—
4.661X,, M RZAT AL, e 00 P -1 13 LY
FH B A TR 2% (X)) 728 Ak S S5ORE X R It B Ay A
HTE 60.53%~99.79% 2 [0) 22 5y , AR A 39.26% ; Bl 4k
T (X,) AR 46.61%(53.18%~99.79% ) o LA
T FHEN 0 1 BE R, PRI B 2R X ARG ol BE Ay i
M) R FH 2 LR 4R TR 2

SHTE 2 B FEAREG S5 AR h b
He R 2550 2 B3 K, SRt GAH B AT GEARL), 1
Y PP 2 35 BT 24 B 25 5 P A B A AR INVE L BRI A&
)R P BRI NE B Y i B A 1 25 5 T 4 R R PR
A FHBSE 8 SR o 33X AT RE SRV FH v ey B e 4
R SBTLER R W Z5H b, A E I FAUARR R
—wRr B LU EEEVE AL, PEFIDLE 2R, an
Fe—E e, H—F 2z B o —Fhik 2= i,
HIRGYIEEEARE

601
BT 4k P 2 fmg - 1!
'Y -: 5.7
sof N 7.5
-@- 93
s
by
= 40
B L 3
&
& .
Z AN
30F N
4 ‘m
20 1 1 1 1 1
6 8 12 16 18

PSRBT 2 B 3R /mg - L
E 2 REEMERRSMERZNASEFERN
FIE-Z R E
Figure 2 The figure of dosage and reaction for Emamectin and

Avermectin to photobacterium phosphoreum
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Figure 3 The figure of dosage and reaction for Quinclorac and

Anilofos to photobacterium phosphoreum
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