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Eco-Toxicological Effects of Three Kinds of Copper—Based Pesticides on Crop Seeds

XU Yu'?, LIU Zhao-hui?, JIANG Li-hua?, ZHANG Min'

(1. State Key Laboratory of Crop Biology, College of Resources and Environment, Shandong Agricultural University, Tai’an 271018, China; 2.
Institute of Soil and Fertilizer, Shandong Academy of Agricultural Sciences, Ji'nan 250100, China)

Kocide 2000

Abstract: A biological incubation experiment was conducted to testify the inhibition effect of three copper—based pesticides

(KCD), Bordeaux nutrition protective powder( BNPP) and Bordeaux mixture(BDM ) on rates of seed germination, root and stem elonga—
tion, and quality of sprouting seed for three plants(wheat, tomato and cole ) in brown soil. Results indicated that the inhibition effect on rates
of three pesticides on root elongation of plant were greatest, compared to that on seed germination, stem elongation and quality of sprouting
seed. Statistical analyses showed that correlation coefficient between rate of copper—based pesticides and seed germination index was the
greatest, followed by inhibition rate of root elongation. Thus, plant germination index and root elongation could possibly be used as indices to
investigate the relationship between pesticide toxicity and plant response. Plant varieties responded to copper toxicity varied significantly. The
sensitivity of to copper—based pesticides was cole>tomato>wheat; therefore, cole could be used as indicative plant to diagnose the toxicity of
copper—based pesticide on soil quality. Furthermore, plants responded differently to three copper—based pesticides due to its own characteris—
tics, plants being more sensitive to CS than to BNPP and KCD. Thus, the characteristics of copper—based pesticides should be taken into full

consideration to appraise its impact on environment.

Keywords: copper—based pesticide; plant seed; germination; root and stem elongation; eco—toxicity

TERZ AR P ALG PR ZWoe oA B . RIE Kocide 3177 B AR Al R 2
AT (EAL Gl R Z AR ST AR AR AR 7 AR B R 2 W08 SR AR 2 E i P A
FAAETEZ BRI , DN ANERTE T R MBI R 2 AR GE iR i B i, RIVRER s LB i 1
ROR b Al — 2 B 24 e K2 YR, I HLAEH |

W5 HER:2009-02-16 Vs A TR
ESTE AR OIHHA(2007yex023-01); 048 55 (201054); E%W“%ﬁ@o o B
FOB B R T HOM Y B [ 7 (2000)65 SR, 4R 7704 3Ol o0 J& TCHLE 4@ e K, 3R

EHERN M ER(1981—), % i1, 8N H M Efb2: S5 Y R e AN B R, KR 5 s e
EIRSE, E-mail :flying—e@163.com,,

BEIEE .k K E-mail:mzhang@sdau.edu.cn iigﬂg%ﬁ?%%’ iﬁﬁﬁiﬁ!ﬁﬁﬁi%%éﬁ}\%’é%ﬂﬁ]%@%



%5 28 5 10 1] AR

B ¥ 4 2011

RS Y, K I 4 JE 575 Y W I ARG H #5322
NATTR T o I FH i A AR B A R s - 38 35
PeARRE , S AR AN A7 A B A SRR A PPN
B M E Rz — o I LAEE AR F G A o 4
YT BRI O A T , EEA R &K
55 AR I RS B A PR AR e, B+
s Qe PN ZEOR 0 H 25 500, #E
Ik e I £ 4 JEm i B v AT
e,

A R R VR 0 R R Bl R AR B T4
TE 100 T LG PR 1 s i R e 3 e AT LT
R IR Z2 B SR R —FoE T L ] )
HF], WERAVER A BT )70, k&
i AT HRR S A R, WK RE AN A BB R . T
BE L, ASCLAL 2R AR 1 B8 - 3—— o fitil 1 452
WEFE I LR T i IR 2 W08 F2 AR 47 71 (BNPP ) | 5[5
Kocide2000 (KCD ) Fl F1 7K At i 4] (CS) XF 31 ¢ | e i
Nz 3 M ES R F & 28 . IR AR 2580+
S IS, A AN (LA 0 A = X o) 550 7 B, DA
A s 3 1) 350 5 G SRR AR A A RPN FE A LA
VA IS5 Tt FHAS R4 i 770 J5 7 75 Gtk ive B iRl 2
HeHs

1 #R5FE

11 fEfat et
111 ikl 435

PREER A 2R 2T TR IR AR L3, 12358
FEARH AL MR R pH 5.50(7K: £=1:1) A HLE 17.00
gkg? \EC 47.20 pS-cm™ Hlifi# N 35.66 g-kg™ \#AL K
26.72 g-kg™ L P 13.64 g-ke™ AL Cu 0.51 g-kg™,
4> Cu 30.96 g-kg',

1.1.2 A2l 5]

LR ARl R 2 S 6 22 A 42 (8] B AT 00T A A 38
IRZWE TR FI(BNPP), S5 [E GRIFFIN 2 w] 4 7
) Kocide2000(KCD ) , HIK AR R (CuSO,+5H0)
1.1.3 A

W (L) Tl (B 802F1) J/NAZ (W22
19%5),

% 1 BNPPFIKCD FRmHEFETESE
Table 1 Content of main element in BNPP and KCD

WiH 42 CwW% 4Ca% £Fel% 4 Zn/% CulWiZH3/%
BNPP 31.2 7.2 0.40 0.38 0.22
KCD 33.0 2.1 0.19 — 7.06

1.2 R 57
1.2.1 gt

FREL 50 g KT 5843500 5 3 i A4 i 7] TR
AEHE T 9 em HARMBIESE TR, 0l 1k e v
Bk 0.,200,400.800.1 600.3 200 mg-kg™' 6 4~ 7K
S, HZEIB KR 2 FoK i e T E R R
FE25 CTFAf 48 h J5, BB A A 7
(V3 15 A~ 1L, /NZE R i 1ok 20 i - L) 3355
BT 3D, S5 R SR L, B TR IR AR T 25
CHEFE o WEAFA 0 FHEFREE 3.7 d M K 23
FURZER 5 T d 5 R Fh AR A ZE AP Sk
ZERh iR 5 /ANEE S TR 2.4 d D A ZF AR
KRR 4 d SEHREH SRR ZE A Rk 2
P,
1.2.2 PEFEHR

DI FAR AR PR A 172 0 & ZEhn i, i
TR 00 25 3R A 25 2853 S R G A S 3 F0 7 d i)
() & ZEFP 2505 R 00 A o3 L5 /N i R 2R 3
R R GRS 2 14 d I & R 50
BRI B0 E o3 L IS AR AR R AR v 3
MR B KA B, /N2 AR A AR ) SR s 6 U 45
ISR & 25114 ot 0 R 4 1 o o

R ZFFEE = REFRFP ¥ ¢ ZF R x b J A P-4 A
/O BB 2K 255000t BT 2R 1)

FRATR A ] 238 = ORF BEp - I AR A - b B D 5
SRR )X B A AR K 1< 1009%

AR A ] 3R = O JRFh P 4 28 K - Ab PR 1
SR ZER ) A 25 K x 1009%

o A0 ] =] O IR -7 357 J o — Ak 3 - 5F
s )% REFR 734 i i x 100%
1.2.3 M J7 ik

THEESEARES R DTPA $2H-AAS {11,
A R I AE S8 Zhu R Alva A\ 2809 5 02,
1.3 #Esit

PSR FH2E ) SAS BT 583 40HT o

2 HR5HE

2.1 $EFIFIXFhF & ZF RN

B 3 0] ot 350t D ) BT, 2% 4 0 S i =
Pl K 2E 3 R ZERMR R B M EIE (3% 2),
DA RZERERE, it R A 200 mg kg™ B,
BNPP KCD .CS ¥ R & ZF3 30 82.22% .75.56% |
62.22% , Jita e 5 3 — 2538 3] 1 600 mg-kg™ 1), {1



2012 B ERSE.3 RhRAH

FDSVE DT (09 A ST 00

2009 4 10 H

R 2 RNEIALER i3 F R F AR

Table 2 Effects of different treatments on germination of cole seed
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of tomato seed
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Figure 4 Effects of copper—based pesticides on root and stem elongation of tomato
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Figure 5 Effects of copper—based pesticides on root and stem elongation of wheat
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