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Abstract

river water. Methods

Objective To study the heavy metal contamination status in soil and wheat seedlings irrigated with polluted
Soil and wheat seedlings were collected from a farmland which was irrigated with polluted river water.
The concentration of cadmium( Cd) ,copper(Cu) and lead(Pb) in the samples were measured with graphite furnace atomic
absorption spectrophotometry and flame atomic absorption spectrophotometry. The heavy metal concentration in soil was com-
pared with GB15618 —2008 , while the results of wheat seedling samples were compared with the maximum permissible limits of
heavy metal contaminants in vegetables. Results The results showed that 84.3% of Cd content in soil samples exceeded the
standard ,while Cu and Pb did not. The maximum value was 7.3 times of the national standard. In 21.2% of soil samples, the
pollution index was over 3. Pb content in all wheat seedlings exceeded standard. The highest value was 42.2 times of the stand-
ard. The pollution index of lead contamination was over 3 in wheat seedlings. Conclusion The soil is heavily contaminated by
Cd, while the wheat seedlings is heavily contaminated by Pb.
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L1 #ARE S I 7 R K HE 8 Xy
SRAT DX, LAAR B AL 3 575 2 80K 1 A S A 1] e 9
WK I 2 PR N F R T WA BORFE R, 3L 51 R
FERle THERFEIRIE 20 em, HAE 10 em, BEAFE i
ZYTE 1 500 g; 76+ Ere SRR RIS, 125 1S kE
sty A A S AF X I 5 R A 22 B R o, SR A 2 B
JELY 1S om , ARWFFEACR LA B A3 AR5 o 25K
A RIS 0 S, 22 B AR 5 A G T A X
7o Xof MR TR 5y — MR T3 HKHE e Y 22
H o SRAERIFE I E 76 5 £ 4% (polyethylene , PE) #1
RS 1 RS =

1.2 #H&EfaiE

1.2.1 F8EREm  FERENH G -THi7E PE SR
4 B LE TR B AR XT, i B O B, SR
file TLHE R AT ZRREAE IR0, T4 )5 ] JSDF-70 5255
TR R R R B O AR/ T 1 mm 94+
UKL, R ARTCE . INBEAS T 2] 8 BE PR IR 5T 1Y + 3
FEG IR R 2 50 ¢ 1358, 7E B G HHA v 58 03 T
ERA, i 120 H A5 5 (K5 —bri) , W1
PE e rh g .

1.2.2 Z®E#m PBRENZEELHEETK
TH VI FRIAETC K IE4R L, ] DHG-9070A 7l e $fH
TR T ERAR IO 22 B AR S HE T AR LT 25
JREE 105 °C (120 min,, HERET Y 22 B RE GO T8
F R IR E IR A PE SRR TR L4

1.3 tFmiFf

1.3.1 IEHA  HEFFRIZ 1.000 g #£ G A
100 mL HEJEIf A, A VR £ K i A, A
3~4 Ri/NBEESER, A 10 mL ¥ Bl BR [ 1 9% 4
( guaranteed reagent, GR) |, 12 E3&/MRE i, T8 HL #UR
ARSI AL 20 min, fIIA 30 mL £RR(GR) ,
i Bk B R BN 2 h PR K AL T
AR RAS , RT3 K2R S A I R L R
1 S A S50y 3k T R 2 S BT A o 8
Py S e I £ o R TR TR T O
A, U8 50 mL AR, BL 0.5 mol - L™ A il
FRVES 08 2, IR I A0atR) 25 1, s AR
1.3.2 ZEEmR  MEMRIRZ 1.000 ¢ F£6 T4
ST, I CE A AL 2 B Al 2z e AR
B, BAL I 600 CKAL 8 ~10 h, 240, #15
FEa RACAIE, AT 1 mLIBRGR (4 1 fiF
FR-rm AR ) , 7 AT R 2 #dl B/ ok, B RNH AL
S84, % H . FH0.5 mol - L™ (WRRRIE R IK 5y , I3k
JEF 25 mL AR, 0.5 mol - L'y f R/

2 WU A SR, PR IR A T AR E
RS HCE R RO 25

1.4 MEHHER L5 pH MERK LN 2.5 ¢
1.0, ] pHS-25C 02 MR BE i HEAT I E o It 1~ 1
W 73 SEETE AR (b5 il A A A A R 5T 2w,
TAS-990 21)ll7& Cu,Cd Pb 3 FhEGJE A& .
1.5 RMERAE AR LI SR BTG QR B
P o MR ] 5 L 8 B 35 5 A o ( GB15618-
2008) o AMFFE R HIER 2 Zbr i Al A s pH >
7.5 BRI ARAEE LIE O B 5T X L3 Cu Cd . Pb
AR5 DL DU s 22 BB il U i A 9 B o) i ) 6
JE IR IR AR HEVEAT I, BARFR A5 7051 4 - Cu
10 mg - kg ™' ( GB15199-1994), Cd 0. 1 mg - kg™
(GB2762-2012) ,Pb 0.2 mg - kg’] (GB2762-2012) ,,
1.6 FNTAE BRI 15 g se Buk
W LA T AR BOL TN o B0 5 AR50 T
BAXN P =C/S;o p POy L35 e pg 36
BERHREL € RIS Y S IE (mg - kg ™), S,
IR bR e (mg - kg ™)' PR TG
EROE R P <1 RIS S, 1 <P <2 N5
&2 <P <3 Jghisie, P >3 NEIGH. NP L
SRR RE . HatE ARy

Py = {[(C/S) 0 +(C/S) 17217
b Py AR L5 15 Q485G (C/S) Ll

R HIGYARE (C/S,) o TG Y8 BT 1
fio HATEMprfE L 17
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Tab.1 Assessment of soil contamination by Nemerow pol-

lution index

S Py [ 15 gKF

1 Py <0.7 7% ERL]

2 0.7<Pg<1.0 B % W IE T

3 1.0<P,<2.0 LAREE S A Z TG

4 2.0<Py=<3.0 SREPS T T Z PG Y
5 Py >3.0 EREES T2 E G Y

1.7 Sit=4bE i SPSS 18. 0 #:43 3 44T 3
ol e Je A - 49 K A 1 rp i AR DL SO A (E
Xt e b 3 Fh e 4 AT YR IR X 3 S 2 T
LR R Z A 2 R TR PEA 0 M. P <0.05
HESRAGIFE X

2 #R

2.1 #xRRXig1EE pH
54 8.29 +£0.25,

2.2 WREXiEHEmEP Cu,Cd.Pb HEE Z5RI
32, WFFE XS AR S Cu A P 340 AR A
i s Cd A7 43 ANHEBREE AR R 84.3% , Fefmi ]

AT E , A A Y pH
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HOtsE, 45 TR AR & TAURR 1 RN 22 B 4 5 YR DL SO - 129 -

BE R RARUEER) 7. 3 45, RIABHE X LD
55| Cd 155, ZZHiREA Cu A1 Cd 2R R i
PR, T Ph Al FREE BRI, AR R 100. 0% ,
B AR B A P S R R O R PR AR E Y
42.2 % UL B E 2 3] Pb /Y5, X M Sk
A Cu, Cd FI Pb JCE Y % £ 405 15. 4.0. 6,
x2 MRRIENZEHERTEEREQE

62.1 mg - kg™ WA B R AR, ¥R
IR Cu Cd F Pb JCER & 435124 1.70.,0. 01
2.50 mg - kg ™', HH Cu Al Cd SCEM T AR
PEBR AR, 1M Pb O3 0 e BRR AR U,
IRBRERIERY 12 £%,

Tab.2 Concentration of heavy metals in soil and wheat seedlings

+3/ (mg - kg™")

H Wi/ (mg - kg™")

L= T B BN R/ % T BORf /M IR/ %
Cu 26.9 58.1 15.4 0.0 2.2 4.3 1.4 0.0
Cd 1.8 5.9 0.1 84.3 0.0 0.1 0.0 0.0
Pb 47.3 57.1 32.2 0.0 4.2 8.4 3.1 100.0

2.3 SREHSW LORIEI. LR F Cu
P B L5 QAR RO /N T L Ab T AR TS BOR A
21.2% H3eRehn Cd s PR Bl 3, )8 TH T
Jes NERRTG AR Bk , Cd > Pb > Cu, Horp Cu A
Pb ZEE T UAE RIS AL 0. 7 A0 T2 4R35 i
Cd MZEA TR IEECR T 3, kW Cd C &b FHEG
YKo Z RS Cu Al Cd Y 535 Je g B4/
T 1B RAE /N T 0.7, W] Cu Al Cd 40T
FETGHARAS 5 10 Ph A5 Y T5 Qb B ZE 5 5 Y4
BRI KT 3, 5] Pb AL FHIGHKF-

®3 HRRIENZEHERESCETENTRERRS
Rk

Tab.3 Contamination status & pollution index of heavy
metals in soil and wheat seedlings

JER WEEE  TSUIRE P, ISR Py Poy VYL
Cu(t3) 15.4~58.6 0.2~0.6 0.5 P
Cd(4¥)  0.1~5.9 0.1~7.3 5.4 IS
Pb(+i) 32.2~57.1 0.4~0.7 0.7 TS
Cu(Z%T) 1.4~43 0.1~0.4 0.3 gk
Cd(#T) 0.0~0.1 0.0~0.6 0.4 G
Ph(#H)  3.1~8.4 15.5-42.2  33.4 Fy5

2.4 MHEXMESHT SERINF4 MM ER,
IR IR P E 4B LR Cu 5 Cd 2 IEH
X (r=0.815,P<0.01) ,#&/~ Cu,Cd 7] 5EHA [
RVR ;1 Pb 5 3 2 [ JCAH M R AR S
AH [F) HE 4 s o6 2= (0] 3% T B S A ek

®4 HRRIFENEHERPESETEANHEXY

Tab.4  Relationship of heavy metals in soil and wheat

seedlings (r)

TR Co(15) Cd(:3) Ph(:E) Cu(EH) CGEH) PG

Cu( +3%) 1.000 -0.143

Cd(+5) 0.815° 1.000 0.001

Ph( 1) -0.118 -0.109 1.000 0.207
#:*P<0.01,

3 SRS
e 952 R 95 e O ™ AR IR

BT SR T , K R ) B A 25 B85 B Al iy el
FFEERE o WF9E T 8 T Ko B T LA At ) 52 2]
—ERRERIG Y IR BAON Y . EAJRAE
IKAEASROLI AT DL AR > 250 > 457, R4
JEE T A G LR RS . ARTSEAT R R, &
SERIZZ BAE AL AR D3R 1 oA G 1, I 7 X+
HERERD Cd 84. 3% bR, 15 Qe R, MI7EZ i+ Cd
HRMbR, 5 EIREHEMAT . X —J7 1l e £ %
(¥ pH ¢ Cd £ 3P A7 454 56, 13 pH {H
AR A 52 i) - S b R R T R ATE P S A B I
IR JEE , IACTITT 52 M A A 0 0o 45 s PR WAL, R 2 e 4
JEITCEAERRAEFA L 3 P30, i SR A Y
pH {E4 8.05 ~8.56,°F1]8.29 £0.25, % — i
AT RE-SAR I AN R 3 07 7 <6 e o i AN TR A %, /N
2 AP LR B R AR R UK, Cd FEAR AT
BRI Ph SR NEM > AR > B > 25 A
SRR, e Ph BARAGEAR , (2 i Ph A
PRI 100% , 27822 B Pb B RIFAE L35, 7
AEA HAb TG BRIz s e IR RS

9 P L < 9 S e SRR U R R K
Ui pH Ty R o S v 67 R X B < Y
MR H 2 AR T E o ASWFSE i LR pH -2 0y
8.29 x0.25 , AH TEEEICR MY IAN IR, T
B L Cd SR Z AR BAR
WFFELE AL 7S 3 B B R A REAR A 5 I A )
FeR AR5 Y 1) R HEX T ARAE YIS J2 BA W
faF T BT RIA B

157K BEBRIT, ¥5 /K B & A B Jm oo R AT I &
eI SR T AT B T e R R A R R
SR — M AN TS Qe W), A L3S A BERAE
Wl fige , AN A RT3 5 9 8 AR I 45 15 % 3 3 7R
R R KR AR S i H AR R IR
IR BEA N X N e s 5 SR
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