® W ®E R F FE R 201345 H

Journal of Agro-Environment Science

2013,32(5):972-978

iR 7R % AN SR T 5k BB B S M IR XU P i

hW, BAIA], EEFE
(ERBS HH R BRI ST, (RIS R ETER BT 5 el A%, IR 210042)

B YURZWOE IR BRIR R A T o3 i SR AR R o S A 2K 2 A T SRR S AN LS P SR B B A PR
IRZ W T PRI XU, EFF 809 ZIR Z2 W AT MR PAK 79) , ZE VLR AR AN AL A7 G2 WA 5350 R S0 77 SRR 3 P e B R 1
SERRY, WUR Z W SRAE R i A 25 B TS, 7R R RS2 B ROBR B R B <2 mg- kg, A5 TR £ iy T AR bR 2 7 1 L
FE(10 mg-kg™) o FRINFIA A L3P AR R TR 50500 36.9 mg kg™ F1 28.0 mg kg™, fre 5% B A KAEL 3010 128.4 mg-kg™
1 39.8 mg kg, 7E AT BURBON o AR R B KMl TR 220, 135k B i Ay, C 4T [ % L SR PR A B A, Ho4e 42
Tt FHAEBR 2 10 47, A ISCHE o bt P A 571

KEEIR : PR A L IRAR B 5 PRBE XU o

FESSES:X8204  XEAMARERE:A X EHS:1672-2043(2013)05-0972-07  doi:10.11654/jaes.2013.05.014

Residue Dynamic and Environmental Risk Assessment of Bordeaux Mixture in Apple and Soil

BU Yuan—-qing, SHI Li-li, SHAN Zheng—jun”

(Key Laboratory of Pesticide Environmental Assessment and Pollution Control, Nanjing Institute of Environmental Sciences, Ministry of Envi—
ronmental Protection of the People’s Republic of China, Nanjing 210042, China )

Abstract : Copper—based fungicides are among the most widely used pesticides, particularly in orchards. The use of copper—based fungicides
leads to an accumulation of copper(Cu) in orchard soils, potentially causing adverse effects to the soil environment and ecological system.
Bordeaux mixture(also called Bordo Mix) is a mixture of copper( I ) sulfate( CuSO,) and slaked lime used as a fungicide in orchards. In or—
der to determine the dynamic of the residue of copper ion, the active substance of Bordeaux mixture, in apple fruit and soil, and to assess
environmental risk of the application of this fungicide. Bordeaux mixture 80% WP residue trials were carried out in Xuzhou and Shiji—
azhuang. Bordeaux mixture 80% WP applied at recommended amount left low levels of residue (<2mg-kg™) on apple fruits, which is
much lower than the maximum copper residue amount(10 mg-kg™) allowed in food in accordance with China National Standard for Cop—
per Residue in Food(GB 15199—1994 ). The original deposition of copper ion in orchard soils of Xuzhou and Shijiazhuang were 36.9 mg*
kg™ and 28.0 mg kg™, respectively. While the maximum copper ion residue in orchard soils of Xuzhou and Shijiazhuang were found to be
128.4 mg kg™ and 39.8 mg*kg™, respectively, indicating that soil copper residue level was increasing with the application of Bordeaux mix—
ture. The results of environmental risk assessment show that the copper residue level in Xuzhou orchard soil, is close to the maximum value
in China Soil Quality Standard. According to the calculation only 10 years are left for safe application of Bordeaux mixture in orchard of
Xuzhou. It is concluded that this copper—based fungicide should not be used in abundance in Xuzhou orchard.

Keywords: Bordeaux mixture; copper; soil residue; environmental risk assessment
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Table 1 Desigh of field trial for Bordeaux Mixture residue on apple trees

pis: JtE 257 kg(Cu) *hm™* time 2L Jiti 2% (AT R B I /d SRAEHT ]
A 5.04 1 — WiZh)5 0,3,7,14,21,30,45,60 d KFf
B 3.40 4 10 B YR RAE, SRR 10 d SRFE—U, 2R A 31K
C 5 10
D 5.04 4 10
E 5 10
¥ _ _ _
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Figure 1 Dynamic effect of Bordeaux mixture on copper residue in apple fruits
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Table 2 The final residue of copper in apple fruit after application

of Bordeaux mixture(Meanzstdev)(mg-kg™)

VISP HURRESHR] #/d TLHRMN wALA R
XJHE — 0.71+0.19 0.91+0.18
B 10 1.47+0.28a 1.23+0.19a
20 1.34+0.25a 1.25+0.11a
30 1.06+0.11a 1.29+0.25
C 10 1.61+0.11a 1.41+0.03a
20 1.89£0.05a 1.5120.16a
30 1.15+0.05a 1.35+0.07a
D 10 1.73+0.27a 1.70+0.29a
20 1.44+0.11a 1.51+0.28a
30 1.06+0.05a 1.50+0.07a
E 10 1.32+0.41 1.64+0.24a
20 1.83%0.29a 1.58+0.08a
30 1.23+0.18a 1.7420.44a

2 HUREIE] A B 5 — Ut 25 I 8] 52 78 P<0.05 /KA 8 i 3
£,

A FIES R AR BB E 1.23~1.74 mg-kg' Z
[\, JEXTHRALMY 1.35~1.91 i, BRf/ N et E B
ZH (BRI FH 75 B x R0 ) A1, LAt Ak T 4 3 SR r 4
R T IR AT (P<0.05 ) o B fF AL R
rh B 24 RS, SRS B B AT G, H 2%
ST WL S 5 — UCRAE T , W24 55 i AR
B, SRS 5 EA SN B T UCRAERT M2 R
FUEONT 4 5% B s ek, SR S MR e T —
350 S UCRARI, AT A BRZE rp |, S SRR A B
FRTHE UCRFEIT 25 5

DL SRR, R ZWARAE RS E sk S
W% 245 7] AR IE AR DG, 5 e 24 s i) 52 A O
PE o 809U /R 22 T T Jb A Ay 7514 B e 8 ) it FH
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Figure 2 Dynamic change of copper residue in soil after application of Bordeaux mixture
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Figure 3 Final residue of copper in soil after application of Bordeaux mixture

R 3 TEERRRERAE (mg-kg)

Table 3 China national environmental quality standard for copper in soils(mg=kg™)

—% = =%
+ bR e
EP/SESEN pH<6.5 6.5<pH<75 pH>7.5 pH>6.5
R < 35 50 100 100 400
ETSERENITES S 50 60 60 —
bl < — 150 200 200 400
ETSERE TS 100 120 120 —
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Table 4 Estimation of safety period for application of

copper—based pesticides

b - SR A R pH>7.5 L4l I (4F)
(mg kg™) e 20 el
Ml S s 10.9 0.4
AR ' 22.6 12.1

T = (1) F2 B R 4R A R 700 i, AR A B - S 8 ol 2.25%10°
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FARETION 5 (3) - B T 55 (E 4 HA 45 ) W8 394 5 BT
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TR A Lol i GL IR AR R It Y i , A2l AR
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