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Fig. 1 Process of preparatory management
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Table 1 Digestion process of winter wheat and soil

BB + % &/hE

e 0.2¢ 0.2g

ME 8ml HNO, + 1ml H,0, +2ml HF 9ml HNO, + 1ml H,0,

iR 15min FHEZE 210°C, {£FF30min, BRRSE Smin FHRZ 150°C, Smin FHREZE 190C, {74 25min, BEENE
EE A 5% HNO; 25 F 10ml B L 58 A 5% HNO, 25T 10ml & . &8

2 G5

2.1 TBEPELSBITENST

S Fi DELTA 320 & pH i+l 3804 pH {20 7. 92, Hit, $47¢ AR HEARAE) (GB15618-
1995) M —ShnE, SESBMREEMTRERER?2. REFESRELEPIRBEEMTIE, 8
BRTREE, #MAHZIENESBIE RS AR PN 0. 7288, HE(KET +HIME R EFN
PrE) , POBXTEREEN 2 RRMEE K. EAR2 BRTFIRICTHERE, As, Cd, Cu, Hg
SrHHEFR 1. 14, 4.50, 1.66, 3.61 £%, Hrh Cd BinE/ &, Hg k2.

£2 IRPESREBOREME. SHEMERFHEK

Table 2 Standard values, measured values and single-factor Index of heavy mental in soil

HE2R As cd Cr Cu Hg Pb Zn

+ AR (pH>7.5) /mg - kg 20 1.0 350 100 1.0 350 300
TP ESBERE/mg - kg™ 22.74 4.50 92.21 165. 60 3.61 133.71 191. 81
BREFER 1. 1370 4. 4974 0. 2692 1. 6560 3.6109 0.3820 0. 6394

2.2 KNEFELBTENMN

#£3 WRNEFFANPEBUNELBSBNEER. R38R, B4 NMTELATHARS, &
IERIR . X, HHRENESRSBREA NN,

BEH MAEIFR, £PEHHHELBERENTR, Hbh CrfERhEEayHE. P&
FERERTAR0.9 mg - k™', FEFEEAL/NEBEANREE, RERS PH Pb @ AU
BIM-RE, HEKTFHSALFEANK, SH/NEHH P SRR PER.

WATH As 0 Cr ZEM- YR 43 BILLZEH 5 0. 64 mg - kg ™' 1 0. 94 mg - kg™ Cd I Hg 7EM 2%
FHIWRBEILF—3, Z5IHH3£0.09 F10.05 mg - kg ™', RHAXKFTRAELSNEEARLBHELUGTS
B, ENERBERE, ELRSRESHIZINE > Zrias. EBHBHNE CERTKRES
HZEFIH 2 8—10 £, HBIL/INERTMTELBILE O AABRMNEERS.
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WS WAL/ NERNESLE Cd, Cr Ml Pb ERMAAMRBERL AR > >0t >RL. A
REABBNETELELBESRZHRS, HE Hg M As AP EEHF TP, S5IHE 2.04
F1.03 mg-kg™'. Mo, Pb7EMRIMEBLANRLN 745, RHAEMBHLS/NERIN T Pb AR
HIESRAES.

BB RPN ERKNZESESLRE As, Cd, Cr, Hg fl Pb HAR LA 5 iRl R BUH ],
Hg ZEMR. ZEMMHEERAPREM, SH1K2.47, 2.57, 275 mg - kg™, TERLHSIERB/PN
0.23 mg - kg™'. CrAEMHHFRILZEDE3.33 mg - kg™'. Pb ERBUHKMIHRESFI 02, ot
RLWER 15.8, 12.37 F137.26 4%, SHTEHM LRI T Pb TR ERBA M.

®3 ANEELFPEBUESRAE(mg - kg™)

Table 3 Heavy mental content of winter wheat at different stage(mg « kg™')

BEH T HIFEH BRI

H ] m £ ®RORX M £ ®ORL M £ e
As 6.4 1577 6.44 58 1534 191 513 410 736 324 151 374 9.64 2274
Cd 08 1.6 091 100 251 217 258 402 3.6 109 249 243 3.24 450
Cr 3.8 2830 4.57 3.63 3673 653 17.16 18.44 23.51 1121 16.4 13.07 44.83 94.21
Hg 200 4.4 411 406 616 271 527 323 378 023 275 257 247 3.6l
Pb 509 410 429 4.8 691 1400 23.31 51.23 97.43 277 836 652 103.35 133.71
Se 330 025 ND ND ND ND 673 1582 492 525 976 1458 241 816

SR

WNEARMNESREERE, 4 HFAF, ML CofPb REIR, HEREHEAKR. #
WE, As, Cd, Cr, Hg #1 Pb ERNMAFHHERAHKNES; Pb NEFBERTHBALAK, #
RRAIEINE 97. 43 mg - kg™, BBV ERWMBYPIMEHKS. 92 mg - kg™'. ZEZEH, As I Hg M
WD R S B EHB/DES; Cd, Cr #1 Pb LM, B aRARE R D70 4. 02,
18.44, 51.23 mg - kg™', ERBHARNFERERR. M, ERFHMBGH, BT Hg K
KHF2. 11 mg - kg7'4b, HEJLATREBBMERK, As HEHSREHHEME, £RAWEBIER/
J1.51 mg - kg™'; Cr, Hg F1 Pb ZERNRENI i BUUA(E, RAE TR SBRIAHT T, LI Pb THER
%, BB THRT 14.95 mg - kg™ ; CAAERMEEHSREIM MM BY, 7ERMBYITRY TR
IR TFAR. REP, As 0 Cr S BIFHHM, T Cd, Hg 1 Pb FBHAFBET .

RIECRRIFRYREIRHE) (GB2762-2005) PP 452R, As, Pb, Hg, Cr, Cd fl Se E&/NER
LHHAFREEE THRERERE, Kb As SBREH3.24 mg - kg™, #IR32.4 %, Se k2,
AR 17.5 1%, REESRTEIER 10 fFL L.

2.3 FERPAERRK

HERPEANEERBATUARRIELRAEMYEANERARERIBESRE"", K444
TRANEFEESRNEERBENERERL

R4 EEREX/NEBNHEEREMAEZE RY

Table 4 Bio-concentration factor and transportation factor in winter wheat

_ BERK HEAK
HERTR —9im  Zim  wim  Ro M Wim Z/4 w/% Rx/0
As 0. 424 0.164 0. 067 0. 142 0. 424 0. 388 0. 405 2.141
Cd 0.720 0. 540 0. 554 0.243 0.720 0. 540 1. 026 0. 440
Cr 0.476 0.139 0.174 0.119 0.476 0.292 1.255 0. 683
Hg 0. 685 0.712 0.761 0. 064 0. 685 1. 040 1. 069 0.085
Pb 0.773 0.049 0. 063 0.021 0.773 0. 063 1.281 0.332

MEATURH, £NER/TROTERBK(Hg BR5P), WRTE HMARIWEERY, B
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Pb>Cd>Cr>As, Hg EEAMMHFHEERKERBT TRNEERY, ERITEERBEMK. W&
BREE, E2RHTENRIBHTED, P NEEREERK, BESEIR, THENIBFHR: Pb
>Cd >Hg>Cr > As; FR-ZEIBAEF, Hg AAERATHEES, Pb EBEIE/N; E-HTBIRE
i1, Pb, Cd, Hg, Cr (TR EENEEKK, AsB/h; H-RLiEBdEs, Pb, Cd, Cr KEBEEIH
BN, UL Hg B/, As HIEK.

3 4

WL EBEMT, RETEFXL/NEHTERER T2 RMEEnAE, L85 Cd5EER
FeE, He sk . 223 eEREYR. R, BN ERMANEZERoNESBSER,
BHE—NPELNERRBMNESESERAEN A TE LBEBAESE, IR >E>H>BEL, #
RALAFERBIR/ME. '

BAFERBEANEEREONTH, RPEEELSRENENERTE, HMRE; ELREH T
ERTBHNEERS, THEEHIFR: Pb>Cd>Hg>Cr > As.
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HEAVY METAL ANALYSIS OF WINTER WHEAT AT EACH STAGE IN
TYPICAL SEWAGE IRRIGATED AREA OF TIANJIN

MA Chuan-xin WANG Zhi-rong GAO Qiong JIN Xing-long HE Sha
(School of Environmental Science and Safety Engineering, Tianjin University of Technology, Tianjin, 300384, China)

ABSTRACT

Based on the analysis of heavy metal content of wheat and soil at different period , the contamination
extent of soil-plant system is assessed, and transportation factor ( TF) and bio-concentration ( BCF) are used to
describe heavy metal ability of transportation and deposition in winter wheat. From the results, soil quality of
winter wheat field in xiqing district, Tianjin, belongs to levels 2, the highest pollutant is Cd, Hg is second. At
different stages, including turn green, jointing, heading and ripeness, the content of heavy metals in different
parts of winter wheat presents the declining trend from bottom to top, root > stem > leaf > fruit, but in the
whole process of growth, the trend of heavy metals in the same parts is different respectively. According to
transportation factor( TF) and bio-concentration ( BCF) , the ability of roots to absorb heavy metals is stronger
than that of stems, leaves and fruits; the ability of heavy metalstransportation from soil to root is Pb > Cd > Hg
>Cr>As. As, Cd, Cr, Hg, Pb and Se all exceed the limited values which are enacted by maximum levels of
containment in food, so it is clear that planting winter wheat is inappropriate in this area at present.

Keywords: winter wheat, sewage irrigated area, soil-plant system, growth period, heavy metals.



