International Journal of Ecology 54722, 2015, 4, 23-28 Hans X
Published Online May 2015 in Hans. http://www.hanspub.org/journal/ije
http://dx.doi.org/10.12677/ije.2015.42004

Effects of Fertilization on Lead Uptake and
Accumulation in Oenanthe stolonifera

Minghao Piaol2, Peng Qu?, Jiakuan Xu3, Guoqin Zhan3, Jianguo Liu®*

'School of Environmental and Safety Engineering, Changzhou University, Changzhou Jiangsu
2Mudanjiang Branch of Heilongjiang Academy of Agricultural Sciences, Mudanjiang Heilongjiang
3Changzhou Station for Horticultural Technology Spread, Changzhou Jiangsu

Email: "liujianguo@cczu.edu.cn

Received: May 30th, 2015; accepted: Jun. 15th, 2015; published: Jun. 18”‘, 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

In order to study the effects of different fertilizations on the accumulation of lead (Pb) in Oenanthe
stolonifera D.C., and to investigate the pollution sources of Pb in Oenanthe stolonifera and the pre-
venting technologies, three sampling areas were selected in the production region. In the areas,
the soils, irrigation water, fertilizers and Oenanthe stolonifera plants were sampled to test Pb
concentrations. The results showed that Pb concentrations exceeded the maximum allowable
concentrations (MAC, according to the Chinese Standards) in some Oenanthe stolonifera and irri-
gation water samples in three areas, and in some soil samples in two areas. Pb accumulations in
Oenanthe stolonifera samples were related highly to Pb concentrations of irrigation water samples,
and somewhat with Pb concentrations of soil samples, but had no evident relation with Pb con-
centrations of the fertilizers. Therefore, the Pb in irrigation water was the main source of Pb pol-
lution in Oenanthe stolonifera, and the Pb in soils might be another pollution source. Application of
the fertilizer diammonium phosphate reduced Pb concentration of Oenanthe stolonifera greatly,
and had no significant influence on the yield of Oenanthe stolonifera. It can be concluded that Pb
concentration in the irrigation water should be reduced, in the production of Oenanthe stolonifera,
or the cleaner irrigation water ought to be selected. Diammonium phosphate is the suitable ferti-
lizer.
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H - (Oenanthe stolonifera D.C.) & — MUK AT IR A, JEREUTE, & BT RACOT ffhz
—[1] [2]- I3 AT O 800 2418, FFRZ A ML E T RO, —RRHIATFRE. —Ik
PEGRES T B RREE T ZHE ORI AT AL ™ i, VPR R b IX AL St 56 R [3] [4]. 2007 4R, HJF3R
Frp i N RO [ J5 ™ il B R b o

FOFBIAMNEBGS AR, DRSO D 4. XIS E, @es, e, Punths, PS8
B FUTRIZEAIH AN E & 2R E ZORE LR, b DU B BRI R RGR, B A
RER R AR SRR PRI RS ORI ThRE, 2 AR R R4S (LR, FEVLHT— R 2T 3%
HEE[5] [6]o FUTRILHEERIT RIS R A i, HIZFER, AFESOaEmst, Hil 74
BURE S HY S BRI R, A ER R AR 1R BRI

B —FORIEA A AR R T2 M E e m i R, B QR B RO k. A ReH
WAKE . ANEEAZIE. W IEAR. Tk RS K HREESET] [8]. YA RGRAIREYE, LRI AR
ZRaeE P EREER, QR LMmERAN. BRI AR LA RS T SIE
JR RS TR > WS T ] BT, i B L ) LR R X U B
TN, R BT A BTt 200k JLE A TR 28 R i ik AR 35 (9] [10] -
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2.1 SEISHARSUAEEAR T
FEH TR . BB A AP B = ARG X, 2 B 5 R50 X K . 138, e
B F P A DU ORSRRE S AT BORE . U E 5, 49 1 2% il DX s e Bl
2.2. BRI

TE AR X F I HEAT 18 RS, B AEAREG I 7 VR R KT 15 3~5 RIEATIBAN, 8 e il 0 (1 IR — ¢
300 kg/ha) (45%F5 i + 15% % %) ik B (F 2kE 375 kg/ha) 14t 5 A 7K (7500 kg/ha). A FiLiE IR
(JRZ 225 kg/ha, % 46%) DA™ Ak 3 . 251050 X 2 A0 i FH 77 v A it P B AR IR), BIES 24 HLAE 37.5 ton/ha,
48% = LR E A E 750 kg/ha (N P,0s. K,0 %% 16%).

2.3. BRBXHSEITM

FARIG X 3 BEMEKAEYS YARYE (St Pr RS R ) (NY/T 391-2013) 31T 1F4, RIEZFR
#E, B A B R <50 mg/ke, HEMLKET S REIRME <0.1 mg/kg. AEEHETS YRS (SR
ft JERME R ENY (NY/T 394-2013)HEA T34, MRIEZARME, FERMHESERME < 100 mgkg. 7750
BTG JARYE (SR il KA BRZE ) (NY/T 1405-2007) 34T VT4, KRR 1Z bR, K8 & B IRAE A 0.1 mg/kg.
X ARG DX T ek 25 AT 00T, S xRS X AR A ISR AT, A B ) R B R A
gtz

3. &R5118
3.1 FREXTIHEBITREBENR

Ak e X A S RO I A5 2R LS 1.

WA TATBA =6 X 3T B A T 4 € B ™ M A B AR HEBRAEL (P < 50 mg/kg).
{EAT 2 A6 X 78 73 I Al b, T390 i i AR AR R 0 16.79%, 35 S8 i v F A B A 52 1Rk 82.4%
MASFRREG X e B R & B e dh B R, =SRGS0y ESH > BN > K
BHAT S ABHAT R i v B & B A AT & S (Bl P R S L AR A

3.2. BB KERKIESRFR

k6 DXL A BT & B ORE AL 45 R L2 2,

ARG XRE M KT 2 AR T A G B A T EARHE R (E.(Pb < 0.1 mg/kg), {HAEH 2
ARG, RERLACT BB S AR . =AU XA AR B A B S AR TS O, A A AR R R
26.57%, By R RSB RRIE LY 22% . AAS RIS DR S B S B A s AR RS, =l
DOREBR AR B S AL SN > BN > K.

3.3. FERREEFMEBRHESE

AN RIE A R FP SRR R B2 LS 1o nTRAEH, ANEFEIEEHRE S 2R RA, BIE
%9 0.2~1.8 mg/kg. HHUIE. =JuEmE A FEREMEL & EAXT R S, AR7E 1 molkg BA b BERR 4.
BRI JREMVE & REBAL, AT 1 molkg. R IFE SRR SIS BT (e e
BHEHAENTY (NY/T 394-2013)H JERHE 2 & FRAE.(Pb < 100 mg/kg) -
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Table 1. Pb concentrations in the soils of different testing areas

=1L FRIAEXTIRASE

R T it | S FEAR A A feéhaes
‘M) (mg/kg) (mg/kg) ™ (%)
HEEA 10 31.7~91.2 44.6 3 30
BRI 10 29.5~63.4 39.8 2 20
KA 10 13.3~49.1 37.7 0 0
30 13.3~91.2 40.7 5 16.7
Table 2. Pb concentrations in the irrigation water of different testing areas
2. TEREXERKASE
I X B Y AR AR A ke
™) (markg) (mg/kg) (@) (%)
HEFHA 7 0.085~0.122 0.107 3 42.86
=) 7 0.091~0.115 0.104 2 28.57
KBAAS 7 0.069~0.106 0.079 1 14.29
21 0.069~0.122 0.097 6 26.57
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Figure 1. Pb concentrations in the fertilizers of different sources and kinds
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34. BRERXBFRIEERER

FARE X AP S BRI A R W 3. =B X B i P8 S BAIR T2t i oK A2
KIS ERAE (0.1 ma/kg), H =/MRI6 X AR B & BB AR I FUTRE . FE RS R FRIA 33.33%,
B IR R OB ARIR N 31%. MANFERREE X A T8 S B Rl R, 3 MR X TS
RN EZEN > LRI > K.
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R RE IR B, R(ETE TS B A B KA AR B LT, BTAE KR, R R T R I [
FIRERRUE[11]. JEESMA, 76 H3E S BRI (2.7 malkg), KRR MR, &m0 Jlik
#)0.32. 0.38. 0.37 mg/kg, #ERIREFRHERRE[12]. F55b, AT B8 A S8 B AR & g |
TRz Be /B[ 13].

KTAFSEEARNERE, RIELL R R, 5 Rm R ERIERER K. FN: H— =4
TS DXV KA i S B B K 2 i B (SRt i PRI B &) (NY/T 391-2013) H () FRAEL(Pb <
0.1 mg/kg), FEMEAKRE AL & B S HMEA 3] 0.097 mo/kg: 55—, & RI6 X AL & B AR 1 0 5 e
KEE RS E 8 A RN A —NMRE RS LA, BAREAMAT, AFEEEE
Pt 5 T A AR DA S A K, B A AR K AE Tk, 5 e ok, iR
TR AT e 2 IE R TG B BRI SN [F AR SR AR B S B AR T (SRR AR A HE )
(NY/T 394-2013)H (IBRAEL, 1T HAEAR: 0t FH S AR XS T S A KR B IR /N, BT LB B & =il br S
RERLH 4 R BLZA K

35. RELEARAEN B -EEFE BRI

ANTRIE JEALER X P B CEEE ) IR L 4. aTRUE H, ANFELBARXS B R = R AR 22 R IR K,
B A K S F U P KR R, T RRIAMRE K MBMREAE A B = KRR s, B
AR K IR RR B R PR R AR DN, AR A A B R K.

ANTRIE AR AL FE T T P AL (CZE) R B B R L2 5. TRAE Y, I it AR AR B R A KR
BRI T B AL R B i, B MREAE RIS & T BT A O i, AR B A B 35 K

LR AN RIE JEALBERT T A B T BRI, it B R K B AR KR FE AR O O A e, H
B RE TR, MR ERARERS TR, HArES R KIEER S RAEEHR e,
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Table 3. Pb concentrations in Oenanthe stolonifera of different testing areas

7 3. FRIKEXAFEEE

B % RS ey e | PR AR A A bR
M (mg/kg) (mg/kg) (‘M (%)
i 7 0.038~0.131 0.073 3 42.86
R 7 0.045-~0.123 0.064 2 28.57
KBRS 7 0.033-0.114 0.058 2 28.57
21 0.033-0.131 0.065 7 33.33

Table 4. Effects of fertilization on the yield of Oenanthe stolonifera

3% 4. TREIERRAIEXT B = B RIS (g/4K)

JE AR AR FEZAS B A KBHA HfE FEEH + %
HHL(CK) 73.8 97.5 84.6 85.3
FRK 421 88.9 67.5 66.2 -22.4"
fEAE 102.5 98.1 101.3 100.6 17.9"
IR — 4t 89.1 76.7 83.2 83.0 -27

TSR 2% RIE R E KT (P < 0.01).
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Table 5. Effects of fertilization on Pb concentrations in the stems of Oenanthe stolonifera

3% 5. TRIERAIEX B Z RS BRI (mg/kg)

JBAEALIE FEZAS G AT KPR A BIE EHM +%
HH(CK) 0.036 0.029 0.031 0.032
BOR K 0.020 0.014 0.016 0.017 -46.9™
AR 0.060 0.032 0.043 0.045 40.6™
WAL 0.021 0.018 0.018 0.019 -40.6™

TSR % RIEHEE KT (P < 0.01).
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BEAR (KT R o AR ALHIE USR], BRI — 8 R KR IR P A S 8, 4 P R S R

gibprk, fEAFFA T, NE VI IERD KRS R, IR A OIE I A

E&WHE
2014 FEE M T AN =T8T TREBE . H 5K 3 AR E R G H (31071350)

Lk (References)

[1] ZE@Eid, skHas:, T8, 25 (2007) JEFH A FICO0 ) 5O B A B A AR AR . B £, 11, 570-574,
[2] F4kME (2010) FEBH A AARAELA = ROR. BT 3, 26-21.

[3] iLffds, ZRE5E, 2RIR (2010) TLFE 0 KT SF SR 8T, A Fi55%, 24, 61-65.

[4] HREA, E4kM, FNI, % (2008) ANF G AL AR ER B 7= S v s AR RO RS . L4557, 1, 108-100.
[5]1 JEAMNI, FhfhdE (2015) ¥ERH Eﬁ%kx&%ﬁaPﬁ‘UK KT, 5, 23-24.

[6] )i, ZEMSEE, o4, 5 (2009) HEBH O AR RS 5 AR, REF5m T, 1, 20-23.

[71 E4kME, fREA (2005) BEFH AT A FEFEARIENR. 205K, 2, 26-27.

[8] Yadav, S.K. (2010) Heavy metals toxicity in plants: An overview on the role of glutathione and phytochelatins in
heavy metal stress tolerance of plants. South African Journal of Botany, 76, 167-179.

[91 Duong, T.T.T. and Lee, B.K. (2011) Determining contamination level of heavy metals in road dust from busy traffic
areas with different characteristics. Journal of Environmental Management, 92, 554-562.

[10] Peralta-Videa, J.R., Lopez, M.L., Narayan, M., et al. (2009) The biochemistry of environmental heavy metal uptake by
plants: Implications for the food chain. International Journal of Biochemistry & Cell Biology, 41, 1665-1677.

[11] Zhang, J., Deng, H.G., Wang, D.Q., et al. (2013) Toxic heavy metal contamination and risk assessment of street dust in
small towns of Shanghai suburban area, China. Environmental Science and Pollution Research, 20, 323-332.

[12] I, HBL RS, % (2011) KTREASSET . L5762, 9, 23-25.
[13] EWT, 4308, XH (2014) Cd. Pb E &5 A /K A A E S B E SR, KL%, 22, 53-55.



	Effects of Fertilization on Lead Uptake and Accumulation in Oenanthe stolonifera
	Abstract
	Keywords
	追肥对白芹吸收积累铅的影响
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 铅污染情况取样检测
	2.2. 追肥试验
	2.3. 各试验区铅污染评价

	3. 结果与讨论
	3.1. 各试验区土壤铅污染情况
	3.2. 各试验区灌溉水铅污染情况
	3.3. 不同来源及种类肥料的铅含量
	3.4. 各试验区白芹产品铅污染情况
	3.5. 不同追肥处理对白芹产量及铅含量的影响

	4. 结论
	基金项目
	参考文献 (References)

