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Abstract

In order to investigate Pb pollution causes in Jintan inarticulate water dropwort (Oenanthe stolo-
nifera) and the control technologies, soils, irrigation water, fertilizers and water dropwort prod-
ucts were sampled to test Pb concentrations in the production areas. The results showed that Pb
concentrations in all soil and fertilizer samples were below the maximum allowable concentra-
tions (MAC, according to the Chinese Standards) for safe production, but Pb concentrations ex-
ceeded the MAC in 18.2% of the irrigation water samples. When Pb concentration in the irrigation
water reached the MAC (0.05 mg/L, NY 5010-2002), Pb concentration of water dropwort was 0.263
mg/kg, which was 163% higher than the MAC for water dropwort (0.1 mg/kg, GB 2762-2012). Fur-
ther analysis indicated that there was positive and highly significant (r = 0.7980, P < 0.01) correla-
tion between irrigation water and Jintan inarticulate water dropwort in Pb concentrations. There-
fore, the Pb pollution in irrigation water is the main cause for Pb accumulation in Jintan inarticu-
late water dropwort. The secondary cause for Pb pollution of Jintan inarticulate water dropwort is
deep water cultivation. The results reveal that Pb concentration in the irrigation water, for safe
production of Jintan inarticulate water dropwort, must be controlled below 0.03 mg/L.
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NEREETTKTEBREREBEREA, SMHEFEX T, EK. IR BT T B
Wotr. ERRY, EF-XIEERESENAER, EAPESERFEEIREER, MERKF
BREHH18.2%8 . LEBKHHAIREIE BT A FFREF KA SR EREF RAFH S ER LR
(0.05 mg/L, NY 5010-2002), ERHFEHM A FZEHHEEN0.263 mg/kg, 4B E R brkE R VHE (0.1
mg/Kg, GB 2762-2012) 163%. MXOHEY, EEKTIRESHBEGMNAFrZHHSBERES
IEAHR(r = 0.7980, P < 0.01). EREELTAKFEFERNER, FELERKEGSESR, HRKRK
BISOK R R . ST AOFRBRIRK RS 7 e 7 R PITHRREER TEAE
BT HO IR BE 5 P A O VEWE K SR B AR K, BIA2&<0.05 mg/L, TiM.<0.03 mg/L.
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1. 53|

G IR IKARRE T AT 7K F-(Oenanthe stolonifera D.C.) & —Fl/K AR EAKEY), JRSCERIKAE, &
AR R K A —[1] [2]. & s X IR KRB TE 5 KR AR Z) 6000 2w, F=& 2.5 fi. HAf, &
X OV 1000 R R /KRS T K R AN N T @il 7 & %, KT R E . A
Shtiss, BB AN H AR KT P R S — MR KO 3] [4].

SARLTIKAFLAMEER G R UMM M 4. HARES, WL, rREE, PURtE,
FEAEKEERREE . KFHZRRE &2 MgeE RRTOHLEE, RO, 8. e eEkes, A
—EMZAME, BERBNERMEE . TR, B RS RETIRE, MR R e, 1
TLH— RS20 3 5 %2 (5] [6]. AKFAENEA FINH TR R4 Ry AR5, SRy SR 351
HE MEE SO . HITAR, SRV KTELRAFELR =M, HI T DHE RIS, 4.
AP TR SR R R R T — % HISE I o

HR—MAEFNESBSEER, FERE TR GH. . 405 Tk A= KA s A4
TETTKBIHE7] [8]. HYRIEEVEIR SR, B A AR AR L LM BRAAR. B, O R 5 )
HIHRGFZ AT EEEEM, ERBERE T RER . BRI B R L,
JLEE R R B TN, RIS SR R R Bt 2 0 L P X R 22 3R G0 BR AT A
[9] [10]. H AT, KT KAHE S IR R S H s il it O O S o [11]-[13], (H IS FiRKERE 7 i & ds
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TG G SR AR R LA
AHT TR F IR R T T AT 8575 G i 2 BRI AIS G A%, N TE T /KT B A P2 il B i P o)
SEFEUERH AU -

2. MRSRE
2.1, FEITH

KRB TR X3k FE 22 4, $ 0 55320k, FIARHI T B4 R 9% 20 em 4 2 kg I+,
KAZH LA B VUM R SR E 20 1 kg, KT HAH] T ER %, i 100 B (FL4% 0.149 mm)ifi R4
[ B 76 4SS RE AR AR K RE 1000 ml, FESERE S 2 kg, & BNERMEEH N 1 kgo SRRE S0 A W4 1.

2.2. GFhKLE

PR R HOT AR, N A SRR E: AFET 900 kg/667m?, /MX IR 34 m?,
HE AR, PraB/NXHFE 46 kg, PSR 508 Fh 184 kgo /DX NI AR5 44 1 R0t AE 7 vk A B =
(85 325G HLAE 2000 kg/667m? HAEAT, JEREHy 20~25 cm, 7E FFHERT 15 RIS H T, 55— UGB JEZE
SIHHT 3d, FIJRZ 10 kg/667m?, 74 FIA bR K G FHE IR R RIBRERAN 1 1, FFRKHJR & 12 kg/667m’
FERERER 20 kg/667m?) . AFIRE/KRTHLE /N X IKFE 1000 ml, JREABUTIERE M 2 kg T5E EE B S B
PRI X - RN KO A DL 1
2.3. EKIEIALE

B FREIK IR MBI 1mx 1mx 1mFi 6 X, HFbRR%. ARz a5, AR
56 R R 3580 42 G A 1 v R AR, AR 3R & M 25.92 mg/kg o ) L AL A K IR VAT A A IR
W=ANREEALEE, AbFE 1. 3K Pb 0.00 mg/L; 4bFE 11: Pb0.04 mg/L: ALEE 111: Pb0.05mg/L, EE
2, B/NXEA 1 m?, At 6 mi,
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Figure 1. Distribution of sampling points
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2.4. REmIHT

FET TG A T AR 77 b A 7 B M PR S5 VPN A R = b v S BN PR HEA T, B e RN e R A
SRR IR 6O BEVE(GBIT 17141-1997) A IR -F IO 11X (Solaar S4 + Graphite Furnace System
97, Thermo Elemental, 3%[H).

2.5. REEF

NARE S AT 7 IR v, R E R ARHEY) GSS-27 11754 KLU + 3% (GBW07456). GSB-26
F3(GBW10048) F1 GBW(E)080399 ALl K AR 7K H1 A VR A HE A I 3k A 785 7 22 0 o o B 4% )
3. BRI
3.1 FMERLTEASE

N TR FERR DX 1) SR A Gk L, KRR (X IR S AT M, SRE SRR A 22 4y BEAT
THEYVE R, REs R s T 2.

KRS B 5 NY 5010-2002 HRLE ) - e 5 i S FR bR (B pH < 6.5 B, <50 mg/kg; pH 6.5~7.5
i, <50 mg/k) AT A3 4T 22 0y L3 REAC TR, i AR (E 30.2 morkg. SR 15.7 mg/kg, F3
fH4 24.7 mglkg, MR TIREIRNR, 76704 T T34 1 LI i 2k .
3.2. MEXERKESE

X Pl DK TR S AT R A B, SEBOKFEREAR 22 7, B RZE R 5 NY 5010-2002 H#1E
(L 7K 5T LR AR (B <0.05 mg/L)EAT X HRAM AT |4 2 W00, 22 fy/KAEeh, B & m@bsi 4 4, &
18.2%, & 45108 0.09 mg/L. 0.07 mg/L. 0.06 mg/L F10.06 mg/L. HAx/KFEH S EAE 0~0.04 mg/L

Table 1. Soil and irrigation water qualities in testing area
72 1 I X T IRAER K R E(RAL: mg/kg; mg/L)

FE pH Pb Hg As cd Cr
-5 6.5+0.2 30.02 + 2.67 0.05 +0.01 420+0.33 0.21+0.02 30.07 +1.98

T A E R 6.5~7.5 50 05 30 0.3 200
MEWE K 6.6+0.1 0.00 +0.00 0.000 # 0.000 0.00 +0.00 0.00 +0.00 0.01+0.00

TN FEhRE 55~8.5 0.05 0.001 0.05 0.01 0.10

Table 2. Pb concentrations of soil and irrigation water samples in water dropwort production area (unit: mg/kg; mg/L)
e 2. KA AR TIRFER K RIS RARIL (R AL mo/kg; mg/L)

RG] 1 2 3 4 5 6 7 8 9 10 1
4 vt 233£26  208+16  157+11 302+19 257+12 234+15 263+10 264+09 27.5+21 242+08 261+18
= FE S 12 13 14 15 16 17 18 19 20 21 22
e 254+22 263+20 261+19 245+11 251+07 243+1.2 253+15 235+09 243+12 257+14 231+21
Ff 5 1 2 3 4 5 6 7 8 9 10 11
«E F&E 000000 0.00+0.00 0.01+0.00 0.010.000.00420.00 0.01+0.00 0.04+0.01 0.00 0.00 0.00 + 0.00 0.02 +0.00 0.01 + 0.00
ﬁf B 12 13 14 15 16 17 18 19 20 21 22
e 009+002 004+001 0.00+000 0.06=0.02 0.07%0.01 0.01+0.00 0.01 +0.00 0.00 % 0.00 0.06 +0.01 0.00 +0.00 0.01 + 0.00




WHIN, A8 MR .
ZRLEPTE, WIS, IR o O B DO R S AT A e A TS A
JE KR, KA 18.20% R bt A S SR br

33 BBRFRARBIE

i< 3 AL, Tt AERHAN A A A HY & B 7E 0.00~1.10 mg/kg Z[0), FF & T0 A T S A = N o
TR HHERCRE S 4 H R L E AR, BRI R BLA D9t H B AE R XS e 1] B E BRI

3.4. NE)mMALE

B2 4 AT, S IRTEH KR 3277 X A AR i Al 5 % G SRR AT T AN SRR, FE e
5 27.5 mg/lkg FEB KA 0.00 mo/kg, 1% BUIAE 77 AT RO A B, BRI E KO P S =
M 757 TC T AT TS & 0.032 molkg, 0 RIS N 0.034 mglkg, AN GB 2762-2012
1 A B FARE KT TS e E IR B AR AE L PR(<0.1 mg/kg), ARFRIAIZRANE . UiBHLE LA
KRS BRI SRR, F8 RUAE P AR5 77 sURE (1) AN 3 B AR 5T dbfl, A& B IR & B R hr

3.5, FEHKIEHE

B 5 WL, AS[EIEBE K5 200 K85 2 B IS W iA AR S 35 7K1, B A R K R R BE RS D, K
TR S BT AR . RN IS BN 25.92 mo/kg (5 A 0 A FE TS A S ) SRR SR B AL
<50 mg/kg HIEK) . THEK BTN 0.00 mo/L i, s30T i & &4y 0.023 mglkg, HiWIH —
JE = [T I AR RSOt R g i o T G EERE K AR FE RS DN E) 0.04 mg/L B, GRS K
AR S RN 0.202 mg/kg, #HIE T GB 2762-2012 & v A E F AR HE KR IR E 1 _EBR(<0.1 mg/kg), [k
X R KRR KO L & 3N 778.3%, £ H LR Skl B K, i EE K R B T R R IA

Table 3. Pb concentrations of the fertilizers

73 RS E

Ak 22 4 5 e i B (mg/kg)
1 48% T &0 0.00 £0.00
2 T BERRES 0.08 + 0.02
3 JRE 0.00 + 0.00
4 E5)u 0.02 £0.00
5 AHE 1.10+0.27
6 AH IR 0.00 £0.00

Table 4. Pb concentrations in different cultivars of water dropwort (unit: mg/kg)

% 4. REKAFSMASBIER (1L mo/kg)

Wb ERG 5 77 T 7=V
1 0.030 +0.004 0.033 +0.005
2 0.030 + 0.005 0.030 +0.002
3 0.031 +0.003 0.034 +0.004
4 0.035 + 0.006 0.038 +0.007
A 0.032 0.034
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Table 5. Effects of irrigation water on Pb concentrations of water dropwort (unit: mg/L)

7 5. PRIEBKBRX KRS EHFE(RLL: mg/L)

Pb &bz I It B +%
0.04 mg/L 0.189 £0.021 0.214 0.030 0.202 778.3"
0.05 mg/L 0.256 + 0.019 0.269 +0.018 0.263 10435™
KN R 0.022 +0.003 0.024 +0.002 0.023

VE: PR E BN 25.92 mg/kg.
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Figure 2. Correlation between irrigation water and water dropwort in Pb concentrations

E 2 EBKPIRESKAPHEENXR

88.6%; ML /K AR FEIG N E] 0.05 mg/L I (o A T sk A2 7K I B B E AR 1HE45<0.05 mg/L), Jl#eR
Wi K S B B 0.263 mg/kg, b GB 2762-2012 £ %2 4 [ S bR h K T4 IR B bRt _EBR(<0.1
ma/kg) = 163%, LLx RIS /KRS AT 8 & G N 1043.5%, £ & L ZE A E KT, i K
BB R ENE 91.3%.

B2 i BRI 22 B R (y) SRR ERREEOOMIE R, HE 2 AT, B EEREK
HRETRFEIISE N, BRI EOT 22T S R R N, A RECN 0.798, IAMR R K. PR
JAJ5FE Y = 4.5832X — 0.0351 A #fEH: 24 Y = 0.1 mg/kg if, X =0.0295 mg/L, B4 E /K B A 3]
0.03 mg/L I}, MBI A ZE S B Ok GB 2762-2012 £ 5 22 4 [F Kb v th K 4y BR Ehn i |
FR(<0.1 mg/kg).

BT I, 7KK HIAL TR KR IE IR B, BRAR RIS I it B2 i 4, H ] DB %
MK AT, I HL 22 oA 8 B 2L B MK RS s AR T AV K T R BES B A T
SEAE A IR K IR AR AET 0.05 mg/L I, JK A& B B AR .

4. INGE

AT A & B R BB T SRRt B SURR S S LA T T
AW L R EL W], To AT MIELIX 22 7 R A Y & iR 1 30.2 mo/kg, S AIKE A 15.7 mg/kg,
A 24.7 mg/kg, ¥IMKT NY 5010-2002 Ar#ERLE [ 50 mg/kg FREFRFR, £76 T4 F g i) 3%

©,



PR R . K 22 /KR, WP NY 5010-2002 Hr 8 5E HOMEIE /K 5T B #5 4% (Pb < 0.05 mg/L), #5&
BEHARIA 4, 18.2%. MHHAM A UET RS AT R E, BN A R R T
g SR ETIK S, (HIEE A IR FAEK, M3 BB, MRl SR ZH6E, Aritie
BHR & BIRMK, fFELAFRREIRNMEEZR, N TE, ZfkEng 1R, K
MR ZKRERE, M O AMEAR R RS 1t bR 2R g, i HLIL 25t Rl B A EWE /K R s, 5
Hd7 2 AR B A B AE 43, AR K AR B TA B TG A T S AR T (R /K IR o S AR AT 0.05 mg/L E R
B, FREFEM AR RS E O EE AR, &S 0.263 mg/kg, bh GB 2762-2012 & kb % 4 E S AR
KO H B B A v b FR(<0.1 mg/kg) i 163%, HA s K & 22 217K 7 I ETA 91.3%. it — o #ir
R, BBIAEMN A 2R SR (Y) S K PR (X) 2R EAHCOC R, K R IR
F0.03 mg/L I}, FREZ N (A 25 TP Y S B LA GB 2762-2012 £ i 22 4 [ AR HE A /K R H R B bR v 1)
L FR(<0.1 mg/kg).

LA, EMESIEL KT ES R R, FER B S B AR, HUUR KIS KT
B A SIRTAAOT RIS T Roe T IHEBK BT AR EEL S T NY 5010-2002 Jo A T £
B IR B 2 A R E IR K BT B AR AR 22K, BIAN2<0.05 mg/L, [/Z<0.03 mg/L.
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