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HgrBEEME. [UIARY HETR T2 bR X
B4 RGP L S S T BT U 2 ), (B S
JR K VREME T Tt FH 25 0I5 2 Xt /N ZEAR B AR AR s - 13
AL AR 2 A SR RS R T b T R
ISC B ] R ] LR HOHT 2 7 5B DA 8, AR A 1k
56y, WL BRSNS 583 IR /K RE AR P A AR AR e
TR AN RS YR IR AN TN, AR 9 gE
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1 RS 73

1.1 R XN
RIET 2018 /£ 11 A 6 H—20194E 2 H 2 HfEH

] A M Ak 22 B A R T vt ) B ARk 2 U 3 56
NTAGERERT. G IEd 35997, K&
113%3’, 4k 73.2m, ZHFIAIE 141 °C, KR
#1210 d, HIEERE 2398.8 h, L4ETFI[%/KE 588.8
mm, FKESGHKEMZE 3~4 %5, 7—9 ABKEL
AR IR B T0% /45 « 2 4F T35 25 K & 2 000 mm.
1.2 3t

R HHERHH 2 A8 IX &R B 0~20 cm +3%, +
Rt IR AEA R ANER 1 FTR. M
IR KELE B 2 B 2 BRI N UASB THi
KIREIE N, M RE 5 15 5 AE R HER R K EARAE
PER AR AR R I03R 2 FToR . AR TR AT 44
e =R AR IR A BR A, ANEREFT AR R (20 5
SERIINER 3 . /N SRR E A 4919,

&1 XA R R
Table 1 The basic physicophysics of the soil for testing

BiH  Ehmv  H[EEKECem*em®)  pHE  EHUTE/(mgkgh)  BUREU(mokgY) B (mgkg?) R (mgkg?)  Pbi(mgkg™)
41262 33.76 8.53 2.49 554.25 0.89 16.47 8.26
& 2 R G R KK AE AR
Table 2 Basic water quality indicators for wastewater in pig farms
T H pH {i COD/(mg-L™? TN/(mg-L™) TP/(mgL™Y) NH3-N/(mg-L™?) Mn/(mg-L™Y) Pb/(mg-L?)
HufE 6.250.087 185415.00 215421.34 80.56+16.78 157.5426.12 0.1520.032 0.01240.003
3 NEAEAT AR R AL M
Table 3 The structure index of the carbon part of wheat straw
TiH B (gkg™ B (kg™ B4 (gkg™) Bk (kg™ F R AR (mPg™) BH B 722 #iclk/(mmol-kg™)  Pb/(mgrkg™)
il 5.2 0.9 44.2 625.8 8.8 33.6 9.2

1.3 IRIEZIT
RIG KK 14 cm. % 12 cm. & 17 cm B PVC
MRAGHEAT AL, W KIEMRAEFH 300 H JE ™ 53 ik 5
sy (5em: 1cm: 2cm: 1cm: 5¢cm), 5cm HIHEE
S RAERRBR, 1 em AiEX, Hra] 2 em ARRER, /)
EMIET 2 om BIRBREEM, BERAEY RN RS
FAEYIR R, R E WO CRRINAEY R ). W05
(0.5%C). W2 (2%C). W5 (5%C) 4 NKF4
YIFORALER, FANGFERE 3 NEE ., [T CK
(AR AERT R AFEEYD . i HIEST H
SRIAT B ARV L 2 mm B, BEAMRAESE 3 kg 1,
JRNEA & 1 glkg MEEIEEL (N P0s. K0 &
S8 15%. 25%. 4%) FIEY R FE0RE A3
NHRAR . 26 Lt AR AR bR b FEAR PR 1 DR X
A, R 300 mL %5 TOKEE 12 h.
FEZLARFh 8~10 Ki, 3BIKS cm. FRISEERE 2 d ELH
MO, T T djE, BEEkS . B2 d
T I R VR R A AR 3RS KR, HE R K
FiRE 5 % Je ik 1) 4% T EEE /K T bR v ( GB5084—2005 ),

88

FRHATHRERE . CK IFIERE & (R 3 138 5 /K e 7E H ) ¢
KM 60% 7547, H74E 90 d, BE/KEZN 9 Lipot.
1.4 RIEFEFRNE

INEAEK 90d JE, (T 40 cm /NS4, 7ERRPR
AR BR 2> HIEL 0~15 em (-2, BR 1AM,
LA 2 S P KIE TR TR A A . R B A
T, WA TaballlE IR (RS ST
) U % 1025 (R & R, A
EIE pH A Eho 338 H A BT FH B2 8K A 25 2l
. IR R AR UL . R A NH,AC
PG EEVEN E . 3R RS Ph FH DTPA
PRI — 5 RS o o BV 5
1.5 BUEALIE

RIGH R BT SPSS 16.0 BT (EEME
/KF40.05), iEid Origin 2018 #E4T1FE A .

2 BRSS9

2.1 NEEMBRRNNE DREH RN
K 1R SRR . 1 aRL 5



TR 5 BINEVTURA 33 B RERE 1357 73 IR0 B A 2k (K 2

CK #HEk, WO AR PR HIEEHLR & EE R T
8.83%, AFMRPR-LHA ML E W Z R W0.5 A3
WhrHIEAH RS CK TREZES, W2 1 W5 4b
AR PR - A VLR 2 RN 1 15.17%71 38.02%:;
WO0.5. W2, W5 A3 AR R LA LT B 035 1
0T 4.22%. 28.95%. 57.55%; 2 HAME A4 7 % it
FHERIA W N, 25 b2 35 A AL 5T & AN T3

SiRErAEE, WO, WO0.5. W2, W5 AP AR
bR 3EA AL R B E N T 9.21%. 4.04%. 11.97%.
14.15%.
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Fig.1 The organic quality of the root and non-root zones
2.2 FNEIEMIFRRAMEST HIBRY T 2B
2.2.1 R A4 R H g3t 2R R AR

2 IR SRR bR . 2 Wk, 5
CK #HEL, WO ALPEAR PR 5 JEAR bR - plufid o0 5 i 2
&A% T 11.63%71 8.41%, WO.5 4bFHAR - 45 Bol fid 40
#5 CK ML RE 2R, W2 Fl W5 AR Fr 13
TR R B BN T 6.50%F1 13.67%; WO0.5. W2,
W5 AbERERR PR T 3 fE A =5 CK AL B3 1
21.38%. 42.12%. 55.45%.
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Fig.2 The amount of nitrogen dissociates the base between

the root region and the non-root zone
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LA
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13.52%7#11 7.88%, W2 Al W5 K3 AEHR s - 385 2ok
BERFWINT 11.59%F1 17.53%.
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Fig.3 The amount of quick-acting phosphorus
in the root and non-root regions

2.2.3 T A 49 i F R 3t 2 IR AT 69 % ok
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CK #Htk, W05 AbFHARPR -8 A & i E PR T
5.30%; W2 Fl W5 Ab BEAR i - 498 8 208 8 0 =2 [
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Fig.4 The amount of quick-acting potassium

in the root and non-root regions
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Fig.5 Effective lead content between root and non-root zones
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k3 ARIREEAR DRI G A6 48 K746

Table 3 Correlation analysis between nutrient

status and effective lead in soil

RN AR KR AR BMERE AR
HHLFR = 1

AR 0.577F 1

TR 0.499 0.562* 1

WA RE  0.927%* 0.564* 0.520* 1

Bi4E  -0.583* 0.086 -0.490 -0.541* 1

EFFRIRTE 0.05 KF EAHSRIER 3 **FARTE 0.01 K _EAH AR 2
#. FF.
& 4 AT L RARSRAEH A KRS ITER
Table 4 Correlation analysis of nutrient status and soil

effective lead in non-rooted areas

g BHUE  EdmERE ENE EREE AR

HHL & 1

LR 0.932%* 1

AR 0.993**  0.906** 1

WA E  0.900%*  0.936**  0.877** 1

AR 0697 -0.674*  -0.693*  -0.860* 1
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HEAh, AT R PR, AR R Bt 5
w3 pH M, RTTACRKIG T, it AR R R x5
pH {ERZM AR, HRFR pH 1E Y 8.35~8.42, JEHR
b pH {# 8.23~8.28. Tfii XIE MR bt R I, 7ET
PSRN AR R, RS 5 pH {E I B
T AT HUBR X 380 B B 7 g T 3R LR
(IR R R RS 25, — A RRYE ST, AT HLER AT LA
30 - SR 6 4 R B TR RE . (HAEdRTT
pH B >8 (K3 - S i 45 BRA -SRI ) 2 4 ik
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AT Ph (1P 3 BT A R R A B IR
INE KRR &R MRS S A TR,
LA 5 F 48 R A B R AN AV L, AT
PR A S E SRR . TR AR bR %k
Pb & & mTARMRER, 252/ N RN H 48 (K
e AR

AW 5 R AT DU R SR AR I o RS E A
JE P, A s s k], HE RN TR
A LABR/D Ph [k RR RS, fE/NERIVR T, Ph R
PR > 25 > Fph . BAe s B8ty e, dithn
VIR Be A RN SR & As. Cd FT Pb (1)
BHEE, HMEHENENEFE TR E LR
BN WREEEE ROHT, AR LR A RN
B R AR B3, o A 7 5 AR i e L
REREERIEE, MRRANRE, W2 KB &
BHA AT ST ARRED R RO RENE, &
Pk, b, MO R A s g
PR, BN 3 R, BRI (A A
BEAR 70 1 K TR AR P PR BRI

4 45

D FIEE KRG RAA KB GFRE 5 5 (NH,'-N
H{E 160 mg/L /4. TP 80 mg/L /4. COD & 180
mo/L 7e47) BRREWEVE LA HEEREbRE, HoATEYIS
P KRR TR [FINS, b 0.5%~5%7K T[]/
FEAFAEMI TR, RENS 25 9 D AR PR S AEAR bR - ey
RO &

2) TNV FUR AP RS IR L A VLR B
R S SRS R, R AR R %

3D Tt A= o A B R A BAY, - 33 v oA A
BRI D IR AR NS

4) AR, REr A ENS A

MUR R PR AR R B AR R, MR bR 115
AR ESANRE. MR E. ER0E SR R
R Y REEAMICR. DAV R. A
U R DL GE A B E AR bR SRR b I
SRR EIEMEKL KR (p<0.05).
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Amending Soil with Biochar Increases Soil Nutrients and
Reduce Pb Mobility in Soil Irrigated with Piggery Wastewater

WANG Yueging™?, ZHAO Jing®, HUANG Yuru®, GAO Qing*?,
SUN Xianghui®, CAl Hanyu®, CUI Shihui*, DU Zhenjie***
(1. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China;
2. Agriculture Water and Soil Environmental Field Science Research Station of Xinxiang City of Henan Province of CAAS,
Xinxiang 453002, China; 3. Laboratory of Organic Solid Waste Treatment and Resource Utilization,
Henan Institute of Technology, Xinxiang 453003, China; 4. Bureau of Agriculture and Rural Affairs, Huojia 453800, China;
5. Xinxiang Research Academy of Environmental Science and Design, Xinxiang 453002, China)

Abstract: [Background] Piggery wastewater is rich in organic matter and nutrients, and it can be used as a
supplementary water source for irrigation. But it also contains various organic and inorganic contaminants, and
irrigating with it risks soil and crop contamination. How to make most of the piggery wastewater while in the
meantime ameliorating dissemination of its pollutants is thus critical to its safe use and has been studied intensively
over the past decade. [ Objective] The objective of this paper is to study the feasibility and efficacy of using biochar
amendment to improve soil nutrients and reducing Pb mobility in soil irrigated with piggery wastewater. [ Method]
The experiment was conducted in rhizobox and used winter wheat as the model plant. It consisted of four treatments
with soil amended with biochar at a ratio of 0, 0.5%, 2% and 2.5% respectively; a treatment without fertilization was
taken as the control. In each treatment, we measured the change in organic matter, available N, P and K, as well as
mobile Pb in the rhizosphere and bulk soils. [Result] Biochar amendment improved physical properties of the soil.
Compared with the control, amending the soil with 2% and 5% of biochar significantly increased the content of
organic matter, available N, P and K, especially in the bulk soil, while in the meantime reducing the mobile Pb by
20.7%~33.3%. It was also found that Pb content in the rhizosphere was higher than that in the bulk soil, indicating
that it was root uptake rather than Pb mobility that limited Pd uptake and its translocation in the plant. [ Conclusion]
Biochar amendment of the alkaline soil irrigated with piggery wastewater as studied in this paper can improve
physicochemical properties of the soil, and reduced Pb bioavailability thereby ameliorating its root uptake and
translocation in winter wheat.
Key words: Pb bioavailability; biochar amendment; piggery wastewater; soil nutrients
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