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Residue and Degradation of Roxarsone in the System of Soil-Vegetable

SHAO Ting'*,YAO Chun-xia® ,SHEN Yuan-yuan®,ZHANG Yu-jie' ,SU Nan-nan',ZHOU Shou-biao' "

(1. College of Environmental Science and Engineering, Anhui Normal University, Wuhu 241003, China; 2. Institute for Agro-Product
Quality Standards and Testing Technologies, Shanghai Academy of Agricultural Sciences, Shanghai 201403, China)

Abstract: The field experiment was developed for simulating the residues, transformation and degradation in soil-vegetable system of
Roxarsone contained in organic fertilizer. Under the treatment, the yield of Brassica chinensis decreased in low Roxarsone concentration
with a decline by 15% to 32% compared with the control group; there had an accumulating role of vegetables to arsenic, and the root
was the main part; total content of arsenic in the soil was positively correlated with the dose of the applied Roxarsone; total arsenic in
soil first increased and then decreased with the planting time prolonged and peaked at 12.94 mg-kg™', while the level of inorganic
arsenic in the soil stabilized after 30 d, which accounting for 66.75% to 98.56% of the total arsenic; there existed a positively
significant correlation of total arsenic content between the Brassica chinensis and the soil as well as the arsenic enrichment factor of
vegetables; the degradation rate of Roxarsone in soil was slow, there was still some Roxarsone remained in soil after 45 d when added

the organic fertilizer which containing Roxarsone with the dose higher than 5 000 kg-hm ~

; Roxarsone could significantly increase the
number of bacteria in the soil, and low concentration showed an inhibited role in the growth of fungi and actinomyces, while high
concentration of Roxarsone promoted the growth.
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M A T VT AR OB X R B 2 R
KW, e B AL P BT, pH 6.54, A Pl 2. 69
g kg™ HEEL N 209 mg kg™, R P 167 mg-kg ™',
B K 178 mg-kg ™.

T SE VD I EUREZY AL 4RI A T A FR A W], 2l
JZ 98.0% . & s> AR e & . db T dL g B A= W B
RIS, 45 99. 0% . FHFREW « [ 5 4% HE W) o
Hg.

FEALAS : AFS-930 RINGHE JF T2 T (b
KA A BR 2 ) 3 Waters 2690 HPLC ( 36 [
Waters 2\ 1] ) ; Waters 2487 48 4 % ] 2% ( 36
Waters 2 7 ) ; Symmetry ShieldTM RP 18 {4 3% #+
(150 mm x4.6 mm,3.5 wm,FE[E Waters A #]) ; 4
FRVEVENL; WRHENL; B0, BUEIRG #%; TEfs 7%
RALAE.
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(AFS) e Horb i S 7 i 3R AT S, B
EHRIE AT B Et 100 H G FH 728600 & H
FF ) R R JC HL AR S B LA R P R A A (T
(HPLC) M2 He 3 s v i 5t
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W H TR EaAk, L8 K e A 25
mL, A 50 g« L™ B IR-PUIR AR 5 mL i85, 4 HG-
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0. 10 mol-L™"H,PO, =9: 1 ({&F I£,) 10. 00 mL 1A 42
BGA, IRTE 2 min, T 60°C R RS #EH 30 min, BUH
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Table 1  Impact on yield of Brassica chinensis treated with Rox

2.1

Qb PR 7o /kghm 2 i/ %
CK 5000.25a —
Tl 3400. 17¢ -32.00
T2 3600. 18¢ -28.00
T3 3933.53h -21.33
T4 4222.43b -15.56

1) R PHARACFIIE £ SD(n =3) ; AT EERAR P <0.05 KF |
AL PR Ay 225 B3 TR

2.2 EIK VR IRE HLAE B it FH X T S A A B
A

2R 2 AT, T SR o B A I v U it o
(e Nz it i, OF 5 T3 | T4 AbFRZH 5 H Al kb PR 4
ZFMRE (P <0.05), 730 & & o l ik 2
mg-kg ™ RIT ISP EA —E B EEH, X
EEEE YN E S S A R Bk B R
%“2'13]*ﬁ—'ﬁ.

25 b FRZE T S v S 2 I A A B ] ) A
KEMET G FRERABESE, T 30 d i), &Rk
. FRTE SR AR K N T A 4 v B A (E R
B ) Ao B 5 35 v R 0 P 2 ) - B i 78
R A, RIS T R ] R AR
PorER , i 3 b I A & A

il 2 A7 AT e o £ 1 R T SRR A AR
105575 S AR AR O A A b B B — B, T b 1
SR 25 SN K, I FLRE A P R) A B A% Ak
PRA M b3 A A R T R, AR 0.1
mg-kg . X P I T SR TS A A BB B, LA
[ I & AT = i a0 L N e e R X
TR 1of ) %) B K 2 B kAR 1) T iR RS, i
USRI ST AR W X 2 op A 3 v VD B R i SR A K AL
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Table 2 As content in different parts of Brassica chinensis in different stages/mg-kg ™"

e 15 d 30 d 45 d
itk Mo Loy R bk Ho E oY R LS o 155y R
CK 0.6820.080c  0.376+0.057b  0.286+0.029c 0.854+0.116cd  0.165+0.072a 0.689 £0.088cd  0.622+0.044c 0.126+0.005hd  0.496 +0.039c
Tl 0.6350.094c  0.320+0.066b  0.315+0.066c 0.741+0.097d  0.148+0.028a 0.593£0.071d ~ 0.654+0.049¢d 0.100+0.008d  0.554 +0.048bed
2 0.7930.058c  0.367+0.057h  0.426+0.057hc 1.068+0.077bc  0.1640.011a  0.904 £0.085he  0.698 £0.050ac 0.107 £0.019cd  0.591 £0.032h
T3 0.8390.121h  0.317£0.055b  0.522£0.055b  1.206+0.117b  0.198£0.061a 1008 £0.149b  0.940£0.095a 0.139£0.033ab  0.801 +0.054a
T 1.312£0.095a  0.4560.024a  0.856+0.024a  2.030£0.130a  0.201£0.029a 1.831+0.135a  0.8150.090b 0.164£0.024a  0.651 £0.114b

2.3 & e VB i X - 3 P SR R JE LA
(1) 5 ]

e 3 AT, Bl 365 S U It I et 38 o 4 3
R A TR da Ab R s P R Y
EBL 12 mg kg ™', FFAHE H B 19— 2 1 4%
BRI (15 mg-kg ') . B2 FlOAR A [E] 19 4E 4 | 25 Ak 2
AR S RIS TR R 7E 30 d
Af kB b i L, Fe i A 12,94 mg-kg ™', FTRESE I
S VD IAE 4 (0 S B BB T A, A 3 v I B %
o VDB AT A R | R AR UL S IR FR R T & A
B RS, T E R, i iR 2

- 58 A ot 2 AL ] 14 S 17 PRI

5 b B2 - S TCHLA 75 2 Bl 5 AR B ] 4 428 K
EISET PR (e A, 5 SRS R 69% T+ &
95% LA . 730 d N, & Ab B 2 B 3 o HL a5
HEWRZER(P>0.05), 45 d 7,13, T4 5HAh
BHZEFMEE (P <0.05), X RS54 HLAL i
SE YD R E A 455 | B B R] A ZE G, — B 4 LA FOE
W ASAELE , 75— 538 A0 e AL BT LR A .
2.4 BV, R SRS B S R
i 5 A A DG

P 75 a5 LIRS R SRS

T
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Table 3 Total arsenic and inorganic arsenic in the soil at different stages/mg-kg ™!
0d 15d 30 d 45d

Jb PR o LA . S . ; . AL
oy T/ T A T

(K 10.25£0.060b 7.49 £0.113b  73.47 10.89 0. 142¢ 7.57£0.129b  69.54  11.42£0.062b 10.66+0.093b  93.34  11.19£0. 174c 10.37£0.188¢c  92.65

Tl 10.78 £0.025a 7.77+0.059a  71.92 10.74 £0.122¢ 7.42£0.152b  69.13  11.89£0.123b 11.23+0.213b  94.41  11.38+£0.038b 10.89 +0.240c  95.74

v 11.03 £0.281ab 7.65 £0. 145ab  71.16  11.02£0. 111c 7.61 £0.067b  69.07  12.86 £0.124c 12.41+0.092a  96.56  11.26 0. 166hc 10. 88 £0. 103¢  96.61

13 10.70 £0. 085ab 7.65 £0.076ab  72.05  11.36.+0.065b 7.59 £0.007b  66.75  12.73 £0.003be 11.44 +0.069ab 89.81 ~ 11.45+0.017b 11.29£0.197b  98.56

™ 11.19£0. 1152 7.76 £0.033a  68.64 12.00+0.081a 8.68 £0.132a  72.32  12.94£0.038a 11.37+0.107ab 87.87 12.18£0.100a 11.82+0.175a  97.04
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Fig. 1  Correlation between total soil As content
and vegelable As content
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Fig. 2 Correlation between total As content and BCF of vegetables
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