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RS /NE R A bR AR B R R R, SIETFE4A: C = 0.025 1C +x- 0.235 8,
C +=0.0123C +x -0.0517, C%=0.0007C 1+ 0.011 5. T S5 S Hh A& 24 % B AR FH B4 52 (1) A R 4 il
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R T R SER R HUBEIREESS AR R, TR N TR ARAE. MG SRR TEY)
RN S E BA, W2 T IRA S . HE O DL SRR, R AT BRI B
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67.7 mg kg ' W REMESFEMAE ALK S, TR H g (R SRR AR U8 B SR, MRS
LR TR R R MM OC R . Sun B HROE T K ERIE S BRI T EOK, SR DL
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HEDMKR" . 8 H TR BRI B 1A K R e AT TR, T AR
ZLEAEIIAS IR AR AL AR A 7% AR T 72 DU B 2> o ACHIE 5T B AE PR W e RE SRS [ R B ¥ e i)
BRSNS A AN, BESCIRAE 598 r (1 A 4 DA S /N T St 3 e B SR R i e
BEJ, DAIA BB T AR 255 BRI 24 B XU TRl AN A B A8 S 3R it PR AR

1 MESTTEL

1.1 ftliret

AHEFET 2009 4F 4 H % 5 HIEILAEREEBE T, AU Ry -, RALHAE
AR B P 1A R 2 (0~20 cm), JHEDRL. b RORIERL & &40 5 34.7. 852.6 Al
112.7 g kg™e HIERIAE B 1. K 5 mm BIRGE, HEK 1. SRR
/INF5 3K (Brassica chinensi). fHHRAR 2 N EE 500 (48%FLil, T ). FEARIARAE (4HE>99%),

T B A RIS CR PRI I T
x=1 DERMAER
Table 1 Fertility of the soil in the pot experiment

AT A A A
et et
Organic matter Available nitrogen Auvailable phosphorus Auvailable potassium pH
Soil type
(kg™ (mg kg™) (mg kg™) (mg kg™)
# 1 Alluvial soil 18.89 128.4 40.09 246.4 52

1.2 RABREEIT

FHF B8 55 4R AR 25 F U T 3%, AWz L1, (ERZGRFIE, T
—E EEBAEE XTI S 5 AN b B LI R BRI B B 4 il v OCR A HY) . 1,134 11.00. 49.33,
103. 7 f1197. 7 mg kg™, HEE 5 K. HAEYNEFELEAER 30d 5, EREKHR
UFREST R/ NG 2T, BRERARIND S LR 2% (MR 25cm, & 35cm), A
BEAE T 15 kg, Ak 1BV SR A E KWK B AT A2, WS R TF L
k. TR RO R, AR LT, BRI KL 500 ml, B 2 RBENLAS H 7
ENIIDA=
1.3 /PNEIRMTIRERE

7EiR56 0. 5. 10, 20, 30. 40 f160d, FI I -HEEUR 8%, B ABEER)Z(0~15 cm)t
50 g Ay, X HR R AR SE — KRR J5 — RHURE I SR AR LI RE i . B8Rk 60 d J, Mg
U /NG 2R, A RAKMIER R, JEANTREAKS G, FNERRK, ke feEsE, JHo
B EAR SRR B AR
1.4 /NEIM T3 b BRI 5 1%

2 [ A 11 PPV 0 9 I DA Bt o RS ORAR . ZERIH T B ST AR B B R
SRHLRRE ), B, AN 20ml 20, 21K JEMAN 19 Jo7K Na,SO, il 1 g NaCl, 7 4°C
5000 r min™ &0 10 min, BL0.5 ml 3%, it 0.22 um M ALUERR 5 , B3 H1 GC-FPD(Agilent
6890N) MsE . LI EIEMAIE: LK@ mm) 5, FRELEEE10 g, BETEL
EPNARER 30 ml, SRIZIE . BRI 3 H oK R 2RO, 65 3

2



Y 10 mi PHER e 4 3%, S veii. 45°C FASQ ml min )i EiE T, R E A
£ 10 mle Gk m, AHRORORE, AR, BEAEMRAE /NS SRS SRR . ZEANm I [ R g3
SN 83%~106% . 81%~99% Fl 82%~102%, 7F+-3%rh [ A 82%~108%.
1.5 ¥iEabs

FRFEMNE N SE A K B SR B DPS #4F (7.05) #3847 Duncan's J5 40 #RAEHRAE
ARRIRANACT -3 rp 1 B SR — 23 115 723 (C= Coe™D, A, CONALHE t KR
BEACMRAE L IR AL, Co ARURIREE, kK N—HBN TR, I (hs)
=(In2)/Kk",

2 RS0t

2.1 FIRMENHINESAKAIR
NESEIEEEE B S SR VIR RE 05 S H 35 rh B 13 AU /N SR AW RN R
Wi o KLPE 60 d J&, /NE AR pRm A S ALK 20 HXSIIEL, 547 =R (550 mg
kg™ FEAEME T HEXT N E M AE KA REMGIER, HEFIRKE (<10 mg kg™ HaLi+
BRSNS i AN BRI 2 (p<0.05),
*2 AELEXNEREKBFMW

Table 2 Effects of chlorpyrifos on growth of Brassica chinensi as compared to control

WIS

(iSS M 2

Fortification

Length of root(cm) Height of plant(cm) Rresh weight(g)

level(mg kg™)
0 526a 15.26a 11.26a
1.13 5.40a 15.23a 10.56a
11.00 5.23a 14.70ab 10.36a
49.33 5.07a 13.74b 8.41b
103.7 4.16b 10.83c 8.09b
197.7 3.54c 9.87c 7.54b

W FFIAFEFRERIR 5%5 % /KT Note: Different letters within the same column indicate significant difference at 5% level
2.2 FEFRIETEA R b I i PR AR

BESCMRTE A [FA KT 88 b ) e et 2R 300 2%, PR BE 218, 10 BH 23 A0 ITE 135
TR BN K . R EAN B iR AEALER 60 d Jo, BEALIEAE R & B A RNk 443
ob () BB R0 N 82. 67%. 72. 86%. 63. 73%+ 52. 84%H1 40. 36%. 75 FEMRLE KR B b 3 -3¢
o B R, (E R BE AL R S T R PR A e B ), ELBEE AL BRMR B BB N, F At bl
W (B 1. B ARIRAE KT & 2 e 1) B A [R] A B L3 h R B A sh A& T FE 0 il ol G
=0.95¢ *™", ¢, =10.09¢ **™, ¢ =47.03e¢ """, €=97.21e """ Ml €=200.8e **"; FIFHAS)
WM 23. 03, 29.89. 36.16. 54.55 fl 77.43 d; AHHKREH N 0.903 7. 0.947 0. 0.906
9. 0.934 2 f10.968 7,



220 o 197.7mgkg® X 103.7 mg kg™
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Fig. 1 Degradation of chlorpyrifos in soils different in fortification level

2.3 INENEIUERR. BBEERELRPRERNRR
231 /NEIR. ARSI EIR S HER A 60 d JE/NE IR, A hEEAE
MR B WL 20 AN 2 FRa] DU H, BB T 33 e () 7 SR R 8 AL ) /N SR R
AR G TESI RIS 4500 — B, B IR RIS RN, TR AR SR ZEA
- S Rt e N, Ha AU AR T R B B R, FEM R A B b £E 0,05
(MRS, L b E A0 1. 13 1 11. 00 mg kg ' A5 49. 33, 103.7 F1197. 7T mg kg’
REBRTA)ING SR ZE AN R B AEIEAEAE B35 2 7t A RIE R WIS I8 I AR R IR B AL
Ja, RS AR VR ) 2R s . (E R SRR (B SRR A N AT BE T BUIR,
RERI AR R, [Fdh BEsy O R iR D> BRI b S iR /A0
I, /N AR ZE 5 B 5 52 B LB 5, (H AU ARG a1t b AR FeAB SRt 1 R A 22 B fit o
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Fig. 2 Chlorpyrifos concentrations in Brassica chinensi root, stem and leaf as a function of the fortification level of
the pesticide
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TR R R B S ARG, R FE: C = 0.025 1C 14- 0.235 8 (R*=0.960 3),
C »=0.0123C «x -0.0517 (R*=0.9758), C»=0.0007C wx+0.0115 (R*=0.9029). 3 14k
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Fig. 3 Relationship of chlorpyrifos residue in soil and its concentration in Brassica chinensi
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AR, R A B REREPRRER, X NS KT U A F . ST
Fh T 2P e TR 3, 5, 6-= -2 ILUERE (TCP), REBSAIHIIL S IL LAY
RO, S L A TR Ay, BT IR i R
SR K R B 3,

AR O AR 5 4 2R BRI « S AR J AL pi AL
Bt BT ORIV IR & . /KD SR RIS, AR BRYIGH)
LI AR R, R AL I AR A A 5 S S O T S A
S, A MR 0 2 T AR e B e T AR
S ngh VS 5 A 4E FEREI TR TCP AF -1 RO P A B PR A5 4101
I S50 7 - e S SRR WA . 2 KSR T B B . B AR
EIEARERE A I 23.9d, 126 d A1 0.8 d. 2EZ 00T S B0 7E 4 S0y
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(B B AR T — SR I S, (E R MR S8 63,0 d, 5 ARIGAE A L.

AT LS BRI Sy, SRR RO & e Bk ) . AR Rty
P (A Ko . pH 258) LR PR30 35 0175 3 5441 2 5 B2 e 28t K A
Ko (MR RHD) WA ZAEFR BEe 0 5 TR, SR T3 R A28, Kb AR
(<2mg L', ELAAR K118 L kg )i, %5 Wt LRI, 7R 5 Bkt Rl
221, et AR, AR T e A AU O R NS R TR, S
EERS TR . I B LTS R R, /NS b R B B AR B2 A, 5
TR AR, (B AR 5 T S RIS " SRR B A A 2 5
fib 1A LM TR S A 1~ 10 mg ke ' B, EAEMRYEN S 1 R ATIAE 0. 249~
2,020 mg ko CTTAER A AT BKAEN LS . i1 T B 700 1 P 4 25 2 B W
KA A RV P 1 o B R0 o T 9514 SRR 25 e, 005 5 008
P PRI, T IS AEk ey, SR R, (90T he 5 (RS Y. B
REM R, FIMAER RGP R R AL . BRI (b i B
71 05 A LA 7 9 AR DA B R T PR 4 A R 0 TR A7
(1) BESEHOE KRR, LR K. AR b B LA e b T R 7
WSR2, (2) BAEMTERIIA I IR (3) WO5- BEA0MI 15 RV U PR £ TR
PO TR,

4 #E

LRI I EAERE (<11.0 mg LD /NS SR KO R, ik e
i (>50 mg L) AEXH/INTT SR AR AR B S o e rh B a0 Al s P AR 1Y) /N
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UPTAKE AND TRANSLOCATION OF CHLORPYRIFOS RESIDUES IN SOIL BY
BRASSICA CHINENSI
Zhang Zhiyong' Zhong Guigin® Yu Xiangyang* Wang Donglan® Zhang Cunzheng! Liu Xianjin''
(1 Key Laboratory of Food Safety and Quality of Jiangsu Province/Key Laboratory of Food Safety Monitoring and Management
of Ministry of Agriculture, Nanjing 210014, China)

(2 Jiangwang Middle School of Yangzhou, Yangzhou, Jiangsu 225000, China)

Abstract A pot experiment with fortified soils was carried out exploring effect of chlorpyrifos
on growth of Brassica chinensi, degradation rate of the pesticide in different culture soils, and its
uptake and translocation in the plant, so as to provide a theoretical basis for risk assessment of its
residue in vegetables and production of safety vegetables. Results show that chlorpyrifos high in
concentration (>50.0 mg kg™) inhibited significantly growth of the plant, as compared to control.
Chlorpyrifos differed in half-life in soil between treatments, ranging from 23.03 to 77.43 d, and its

residue in the soils could be absorbed by the roots of Brassica chinensi and translocated to shoots. With



the pesticide in the soil rising in concentration, its residue in vegetable root, stem and leaf increased,
being the highest in the roots and the least in the leaf. Amount of chlorpyrifos residues in root was the
maximum, but in leaf was minimum. The residues of chlorpyrifos in vegetable root, stem and leaf
displayed a significant positive linear relationship with the primary residue in the soil, which could be
expressed in the following equations: Cy,= 0.025 1Cgy- 0.235 8, Cgem= 0.012 3Cq; - 0.051 7 and
Ciear=0.000 7Cqy;+ 0.011 5. To realize end-to-end control of pesticide residue in vegetables from from
field to table, and to ensure production and supply of hazard-free safety vegetables, it is critical to
monitor pesticide residues in the soils of the production bases for control at the source.

Key words Brassica chinensi; Soil; Chlorpyrifos; Phytotoxicity; Absorption and translocation



