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Fig.1 Distribution map of soil Zn sampling sites



66 B R B B % # 21 %

1 ELETARLFMAAATLIRESRE T

Table 1 Statistical results of Zn concentration in the soils under different land use types in Beijing

In B/ (m BHYE #HHE
B il ﬁ(*g/kg) JLA
¥ S 7 Fiefs ] S F VA= . _ REK KL
FHE fEEE FHE WREE 0% W%
i 103 MW¥IEZXE 22.3~166 63.8 67.0 232 63.6 1.38 62.1 9.7
B/H 24 EE 47.7~97.0 69.9 69.8 134 68.6 1.22 792 0.0
¥ R 42 MPES  34.6~220 70.0 77.8 404 70.0 1.56 64.3 23.8
W Hibub 13 SHEIER  37.5~156 63.0 70.9 299 66.3 1.44 69.2 7.7
5 Hh 344  SEIES  29.6~119 56.6 584 14.0 56.9 1.25 47.7 26
% BRI 73 SHEOES  27.9~124 59.7 62.0 17.3 59.7 1.32 54.8 0.0

AR 31 XMEESR  257-197 84.2 884 310 83.3 143 90.3 258
£ LE 630 XFBUEFXF 223~220 59.6 63.7 21.6 60.8 1.34 554 64

WA dEma™ 117 EX  279-120 570 596 163 575 - Z -
ga  PEHY 4095 MEER 26-530 680 742 328 617 1.54 - -

A oxme 1239 50-2500 - 60.0 48.0 2.0 - -
BiE By BEAW 48 fﬁ"‘ﬁ'?ﬁ 0.9~169 4.6 84 138 5.12 2.4 -

- R YS Yl 9k BE . 350me/keg PYGEE TR0 0 B P8 £ 262/ FE i $ tH):200mg kg™ (%ﬂ‘ﬁ}i#ﬁﬁﬂlﬂaiit&%tﬂ)o

IR B B AR 4E(GB 15618-1995): — 4% pH 6.5~7.5 Zn<250mg/kg,pH>7.5 Zn=<300mg/kg; =% pH>6.5 Zn=<500mg/kg.
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Fig.2  Frequencies of Zn concentrations under different land use types
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T BB F RAE(57.5mg/ kg)™
31 AELHAMAAXNTIRESRHESR

ShtEwrBEE REMAL, AR Kb BHARE 4 oA AN EHEES
TFHEREME, ML Fh AR ENFHREABE HHEBEWE, SbEALKES R
BILMEYEE R, EBREEH 692% , BEH FANZRRR, SLEGFTFREMALERHF
AEE, EEHAATRNLES, AFE L EOFHEETRES, BT 83.3mg/kg; IRZ AR
W+, 4 F & 80 70.0mg/kg, KA BAMAET LA AT NP EAYS  BROIFEH
MG, &R PN 68.6mg/kg Fl 66.3mg/kg; XS EBE/MENE LI, UK
56.9mg/kg; AR IR B S B OB, HILT LI HE, ARESIRER L EPHFSEA
MR- PEmEE,

HESWEBE ), AELEFROREARENE  HEEREEZRTHESM
T ER A, GRS EMSH
N ESHRHEFBFRNTEREE X #2 FAALHHMBAAXTLIREARZSHAELN

§|J *& I % 7]( :IZ ; E ML g yﬁ j:jg Eg Table 2 ANOVA statistical results of Zn concentration in the soils under

%@EE%{&T%\ﬁJE},iﬂE different land use types
THEESEUEEM TR L, e é;izgﬂizﬁ T —
LEZN:EEx: FAC Rl B b_HRLR AW
H R RRERRRARAL b o oo e oo e
BYIHWREGHYHBHNEMN, a5 0.023  0.090%* 0.069%* —0.076*
EHERERRGIRS R RE)ER S 0067 0046  -0.099*
HFARESRBOENAE Fib) = —0.0z1  -0.166**
iR R, iy s BALE O0.ld5

W =0.05 ;** =0.01,
BEHBRE. o BEERRKE p BEMERKTp

32 THENAERBARHEMESS

bR R E R AR 57.5mg/ ke, AH B L IE SR AEUUTFES T EF TR
Fe ) Ky 97.2me/ kg™, LASL AR AEREAT LLEEGR 1), 20 1 3R BAT R B, 15 8 25.8%; R i
TR Z AR 23.8%; F G AL IR R L h 10% ; 2 B in BBAR, Hok 2 Pk
B L BER S TELERNREM.

MK Ar A E , 38 9 AKX B &R R, H A 57 L A3 DR DX B A A A 2R
BE,FE BHBEMNBLPIANMNREKRZ, BEAXEMXENHRERAR. A EER
FHEAXFEDBEAERNAE ., BFROEBEREGAR . A RIUEAKSHENRAL

F3 LtEHESKBFRERBXELIT (& 3o
Table 3 Statistics of the number of samples exceeding the set standard of Zn 4 i—‘j‘ i/e

concentration based on district

W AN &R/ Edtmay AR 41 THFSRABHEE
(mg/kg)  FAELA L3 /% N ok Lok R e o
¥ 64 70.1 125 St s R wHEAFAYTSEESR,
M 45 84.1 17.8 K E L RE Sk A E . sy B 2N
x4 13 72.9 154 i BE R
W 25 748 12.0 RE AR BX—HAEMA, HAFRSE
AR 7 114.6 429 e P BERRIE 4, 2
I X 105 55.3 1.9 E2) HESBEEMELLED, &
M 146 61.5 2.1 i R PN
BOBR* 17 251.3 35.3 A RREME, 8 FENEN

P S B TR 0O AR BRI WAL R EBRRRS 5
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b REEHTEVESERAEEASERYG XUESEE L BIESEABHEN. 8
ERESYFINELIHEENRTFARE, HE SR N 100~207mg/ kg, & $ 1 A PLAE AT F +
SR 5%~30%>; it Fl i B IR S B A TR S8 IE & a2y (IR &+
BT,

AETEPESEEERTHESM LHAHAT X, —BIANKERKERT LHEF
PR EERFEZ N, R OIRX NN A R L IRE S BHITHER, FESWESREN,
EERBE(=0039), XEHTFHAHETHOHNLE,EFER, RERSHARBEK;
BHHEN LT PSR- BB, LA EREHRNS, UK NEREESB TSR
REH R, L HEIL X — L BB S (2000 £t m AREAE R 15t/km® P 1
20023 20 B 9MZEA 39h B, HEAB®E 12.5vkm®™), S50 ST TR
R R B AR AR S BB B VB R AR S AP LA A R, AR B R AR B
g, R ERNREREARE KA BRSO HBBERE, ERENXIERT , W
BABH RN ERTBAESHEATRE, RS L ETSTENIE M.

BRAS W3S AR A T IR B B IR R A & B IR R 2 Tl I Bh DA R L 3l FE A () K
 BAP SRS S B B A RET, AR, SRS ER
B, BT R A SRR S HR AL T A RSB, ML B Fr8E, Z BV B R KK AL RE W
B ETEPHESEAS WA ARILRHEALBX N EBEFSBOES , B R
B HERUTESZEEMN=VRBEL, aARURSEURERBEIE RELTIRES
SR RIS, AIREFH . AHEMTLUARSBREEEENNESBE LM
BRIBYSEAENFFHRRE ERBZEFESHE TR BREHEURFENREFHY
HALESEE X, [, B TamERREREE, SO i 3 E BN BE, B e
BELREE. B, mKERTRHEEEZBX TS +RERENREREZ 5,

42 ItEHLIHBHNSHRS SRR

TG T R B FER KRR 52 R R s v 2, HI5 el S RE 1 2R
MM A B AR KZE P2, Fit, S X2 SEYEKTLENEFRTR, B, X T L85
HRKEX IR RIS R RS A, A UENZ WA B R0, T B ERA LAmEE.

MNIEEH AR A AR T LEES B (E DUUEL A EERETE,
BEMA, I ETHE T EPEYEEAREEN R R AEEYERK T LEAERER
R — AR (pH {8 X 6.5~7.5 B} ,Zn<250mg/kg;pH {H>7.5 i ,Zn<300mg/kg) , H E{E T
£ B R B RE B — R AR M (100mg/kg) s BB L P B S B E R H (220mg/kg) 1)
RIETEER _RinAEMEIL RN 1 P H/NE TS5 L6 FE (350mg/kg™) , (EBERERE,
HRAEXTHEELBISRENTIR, AZREUELSREIHEYM L T, 8Pt
FEANE AR ARG ZEERN, EIRPEHAAAMENESBEAGBHNESREY
—ANEERFEBE, BRI, BENEORAT-0 HEEMIE D), F 32 JLE) MKk E
b BEIS Y i 3, IR BAGRABHEX 3 HERHREESBHAABKNEERERR XXt
FILENS  EFULO0BANESBLAREAY, ARRTEERHRERENDENELH
T3, A ESE QAR AR ARSI Y E, B REEFRER, FRERT N FILE
FHEREER S4B  AER—FXE. 8 LR RS ER SN AR HITE SN
T REE BORBESSPHIHMER, #E2&EHE,

EREFEER, FAXE+ BOFSEAANR, SLEFERMEMEY, £FELY
BB 3 b MR B IR e AR g L UK AE LB 2K R RN B OK SR ER A B M AR, & 3
MEF BB BE KA \ER K E WY 10%, i R B 15%~25% , i H & fE Bt &HF KR
RER SR, IR ILESE AR KM R 4 Z U T IILERFEHA KL & 65%-~
86%", B I, WAk A = N R{B R I A BEORE , LR T ARk - 38 E R BN B, T 3%
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Zinc Accumulation and Pollution Risk in Soils Under
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Abstract: Zinc is an essential element for animals and plants,and is of widely concern in agricul-
tural sciences and environmental sciences,but the point to be concerned by the two fields above
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is not always the same.Zn is commonly considered as a beneficial element by agricultural
scientists who pay more atiention to its positive effects on plant,while environmental scientists
always take Zn as one of the heavy metals and give more attention to its negative effects on
environment.According to a report by FAO in 1967,it’s very common for Zn deficiency for the
soil in the world,such as most of the countries in Europe,and a majority of states in USA.
According to the data of the Second National Soil Survey of China,the area of Zn deficiency soil
reached to 0.49x10%ha,accounting for 51.1% of the total cultivated land.

Beijing,capital of China,is located between 116°20'E and 39°56'N and surrounded by
mountains on the west,the north and the northeast.Lying in the northern part of North China
Plain,Beijing covers a total area of 16 808km>Of which 10 418km* are mountainous areas,or
62% of the total area of Beijing,while plain area covers 6 390km?*0r 38% of the city’s total.

Information on the environmental effects of different land uses is lacking,especially in
Beijing.Such information is important for the understanding of the sustainable development and
regional agricultural planing.To identify the effects of land use on the accumulation of Zn in the
s0ils,630 samples were obtained from 7 land-use types of Beijing,including park,vegetable field,
paddy field,orchard,greenbelt,cornfield and natural soil,and their zinc was determined with Flame
Atomic Absorption Spectrometry (FAAS).It was found that there was a rather large difference of
the accumulation of soil Zn under different land use types.Compared with background
concentration (GM=57.5mg-kg™) of zinc in soil of Beijing, the accumulation of Zn in the park
soils (GM=83.3mg kg™),orchard (GM=70.0mg -kg"),paddy fields (GM=68.6mg -kg™), greenbelt
(GM=66.3mg-kg™) and vegetable fields(GM=63.6mg-kg™) was significant,while that of cornfields
(GM=56.9mg-kg™) and natural soils (GM=59.7mg-kg™),accounted for the majority of the total
samples,were not significantly different from background concentration.Using the Zn baseline
concentration,product of geometrical mean (GM) and square of geometrical standard deviation
(GSD),of soil in Beijing (97.2 mg-k&") as background, the ratios of soil samples exceeding the set
standard in park,orchard,vegetable field,cornfield,and greenbelt were 25.8%,23.8%,9.7% ,2.6%
and 7.7% ,espectively,while the overall ratio for the study was 6.4% .According to this
investigation,some anthropogenic factors such as metal smelt,traffic,application of zinc-contained
fertilizers and pesticides,sewage irrigation,and incineration of waste and landfill of waste,played
quite important roles in the accumulation of soil sample Zn.According to the geometrical mean of
Zn in the soil,the order of the 7 land-use types,from the highest to the lowest in Zn concentra-
tion,was park soil>orchard>paddy fields>greenbelt>vegetable fields>natural soils>cornfields.

In general,from the viewpoint of agricultural production and human health,there is a zinc
deficiency on the whole in soils of Beijing, and zinc pollution is not obvious.
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