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FIEE® 4 Cu.Zn T RCRE KB EMIMNRE 2R IREEEN TR SRRWE GET ERT
FEAHTHEN CoZn BR, HP Cu S REXE, EHASFET 100 m ZHE2EMIBRE Cu st 54
182.45#181.91 mg-kg !, BMEM 10.3 M 35 & BHERKBEHBE CuZn I H AR, Cu. W >ZEH
SHKiZn: EHSHSK. Zn EXBEANBIHEH KT Cu, Cu TEZABEKRBRIE, MaJELH—HERE
PR Cu b 3T, i LR S RHE KEEN Co A B M P Co MIRE HIHX XTER
oAt EBENREEENE R, REGEHEEAERE, iS5 LW Cu R EBF ML, B
TREGIEYEE NS EIX Cu 5 A6 1R,
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Cu and Zn pollution and soil enzyme activities in sewage irrigation area near smeltery. WANG Guanglin®?,
WANG Lilong', WANG Yupeng!, LIU Dengyi' (} College of Life Science, Anhui Normal University, Wuhu
241000, China ;2 Department of Biology, West Anhui University, Lu" an 237000, China).-Chin. J. Appl .
Ecol .,2005,16(2):328 ~332.

This paper studied the Cu and Zn status in soil and rice plant as well as the soil enzyme activities in the sewage ir-
rigation area near a smeltery. The results showed that the soils near the smeltery were polluted. The soil total and
extractable Cu contents at the distance of 100 m were 182.45 and 81.91 mg- kg™, respectively, 9.3 and 34
times higher than the control. The Cu concentration in different parts of rice was in order of root> leaf and stem
> grain, while the Zn concentration was in order of leaf and stem > root > grain. Zn was more mobile than Cu
which was likely to accumulate in rice root. It was considered that root could act as a barrier which retarded the
upwards transport of Cu and protected the above ground parts of rice from toxication. The Cu contents of rice
stem and leaf had a significant correlation with soil Cu contents in the sewage irrigation area. Among the three
test enzymes, urease was the most sensitive one to Cu, and its activity had a significant correlation with soil Cu
content. Therefore, it is feasible to use soil urease activity as an indicator of soil Cu pollution in sewage irrigation
area near the smeltery.
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2 HIRBREHRRFE

2.1 HAMMEMRSR

EMTHAKTEITRERR, $8518 15.7~
16.0 C,B&mift 1 198.1~1 413.2 mm, Lk 6 AR £, T
200~300 mm, 12 A &/, {1 35~ 60 mm, I 220~ 240
d. EW ARG T AT dLR®, LORERE R E, AR T, LA H
SRR, RS OB KE Cu1.96 mg L', 8 Zn 1.39
mg'L_l.
2.2 HGRE

S EXIE 6 MR, 4 A BE R 100,200.400.800.
1600 F1 3 000 m. BiE 10 km #b 8 T 15 B v X AR A XT B
(CK). BHREHERENMESAR 1 MESH, R 0~20 cm
FELARMOKBEK THEEAREENE, ERNERAR
TEHE Ot 120 SM&H. REBRBAMO A)KBEFEF—
SyHi%k, EBREHERKMAES TR S{ T B L
50 & .
2.3 SWFE

W + 88 pH . .EC U & N.P. K%, + BB Hi M-
BEMMLE, KERFRBIEEEM Cufl Zn 285 +
M 0.1 mol- L™ 'HCl BEUS KGR F RUE 8 R B

F1 X BMOEFER
Table 1 Chemical properties of test soil (mg-kg™')

Cu 1 Zn B & 1. % AR K AL B2 B = 8 (HNO;-H, S0;-
HCIO,) G KGR T RO IERME TR )R Cufl Zn M
RO
2.4 HIEEEEHENIE

RERERESL A 0.05 mol-L™! NS0 B, M1 g1
WS 24 h ETEEE 0.05 mol-L7! Nay$0; IEBREERS;
SRR 0.1 mol L™ KMnO, A3 £, L 20
minJ5 10 g TIWIEEEM 0.1 mol- L' KMnO, I ZE FHEE
TR R AERN AR ER, L 24 h N 100 g LT
i1 NH;-N MEZERRER.

3 SGR5MA

3.1 THMEAREMER

3% pH R E IR 5 5 7 i 1 N T e BR 1
WA b yE, RIEM ECHETE 100 m &6 177 oS-
em™ !, R 3000 m ALHT 1.8 1. AT A HR T 15K E R
EH S E LRk, EC ¥, M pH HAM K
IR EY R EEFES RN EETSMEENE
SRR, TRk — B SR, TEE
BETE-REVEATSUABFHIESEE, B
B, — B, TE pHERK, H BE, E2EH
RBHE L, HiEERRE, AT b ES
ety kr NPk ik 18~

LTHS 1 2 4 5 6 CK
Sample No.

36 3 Distance (m) 100 200 800 1600 3000 10000
£ N Total N(%) 0.174 0.196 0.218 0.177 0.158 0.112 0.168
4> P Total P(P;05% ) 0.116 0.091 0.118 0.110 0.094 0.137 0.120
£ K Total K (mg-kg™!) 1.09x10* 1.08x10* 9.91x10° 8.86 % 10° 9.13x10° 1.09x10* 9.39x10°
pH 5.82 6.05 6.41 6.28 6.60 6.65 7.36
BFEEC (pS-cm™!) 177 146 125 118 96 94
£ Cu Total Cu 182.45 103.60 89.05 47.92 46.90 32.80 17.70
28 Zn Total Zn 98.43 54.77 49.95 42.17 44.18 40.90 40.90
{2 HU7 Cu Extractable Cu 81.91 48.75 39.80 20.19 19.14 8.92 2.31
{2 IS Zn Extractable Zn 18.22 6.58 7.28 7.88 6.17 8.19 4.55

3.2 13 CuZn 15HMRM

R 1A, BEE RSB ERTER N,
T CuZn 2BRERSFETAAEHER LS
HCu2eRMBEREE R4 EXNERN 10.3 1
S ZInMERMBERESES M EXNEKY 2.4
A RRGTSER KA EHEHZAT
CuZn BT 3. FI 3B IR B — RATHE HE (Cu
<100 mg-kg™!, Zn<<250 mg-kg™') (GB15618-
1995), 12 5 Cu §REIF, HP 1 SR W L
BRERBERIREN 188 HERS w b2
B Cuf44.9% IRBAREHTBENE CuEKEE

BGRGER RN, SBRGERX HEY pH EIR
&, ECHRS R H .
3.3 Cu.Zn FEKREIER R R HRALE BB
ESRHENKERBEELSEQR . SHE
MEREE S, REEEYE LR TR B
TN, (E EEE R ME T 2@ L §)
BAMESR 8 R, FLIEVLH IR E &8
A, BB M EEBR 2N S
TRHTRERD AR EYE, &% FH R
FYCRRHES R TR EEDEABT IR, BT
R AYRE YRGBT ZRTRMORE S L1
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% 2 [ I, Cu FEKTE R 4 AL R >
ZH> K, R TEHRKARBEZEN S.SF.HH6
K 16.6 %, L BAR R FE M BB 42 FRAS R
CuPeWl BB & 1E A, T AT 4 4 — % B B8
CoiFHh ERAHTEH, i LR RZHE . Zn
AR AR >R > K, ZHN T HRK ZHE
R 1.4 45 10 2.3 (5 ORI 4.4 15, B Za R 5
EKE LT EBRE.

CuZnBEABEHEHRKARHLE(GER
HE), Cu R .M. %K =16.6:3.2.8.1;Zn A
W20k =3.11:4.43:1.90:1, 7] RENIEKT
EHMEBRENN ZnD> Cu. X—4® 5F 53
Ul KRB R R LRSI —3. — ik
N, Zn BRWR F SR, ZEFRBHLE, E0THE
WHEIERGHOTEHREEE, LM FERESE
THRFHED REARKH RSBEEESTTE
#HHES FREEAR L ARKETSH DN i
WL AR EMERE R REENESEK
GAMAEE, FESFEAEEROBIE. Cu BIFY
RNV EERTEZ — BEBRFGT, BRIH
%2 ANEETEBUESRRE (mg-kg™ ) RRKRM

WA R T RIBAE 4 A v ch it R A
PIR T Cu (R HL T B R FIE, EREXARRT
SHE B Ve 4 W] LA BRI Cu, X — TR CHL ] 7T BE
YESIR W Cu (¥ A8 AE X055 Y J5UA

M —JC R 7EA A Sk Bk AR R BN
B, RANTHESBRESWLGHT LRIE £
BE /N ENEMRERERE, TERESHRA
MWELEL, HHKEMEEZBRTREYRKZER
e e AE —EMRE; WTREERAFET
EETEAERPRESSE, S IREREAM™
HFHEFER, SERATERWINE TR FFREXK
B, Cu.Zn & Z 5 3 3 Fr R 2k RAE B2 W
g ER A TN Boh, FIRBE AR CukE
HRTEFNENTERBERE Cu<I0 mg-kg™!
(GB15199-94), F.5 (& LA X B THEM.

MNER LR HEHESESRSENHEM, K
R & e ERBRANE . TTARES
WEEBELEFNELE AR, MREDHE
MBI ARE . 1% Tessler WiELHREE, HE)R
MEERET S RIS RREE S a8k
MESD FANEETHNBRES BRRESWELR

Table 2 Concentrations of heavy metals in different parts of paddy plants {mg-kg™ ') and their absorption coefficients{ AC)

1 2 3 4 5 6 F14 Average CK
Cu # Root 401.56 361.57 388.22 377.00 311.52 240.55 346.74 111.52
ACy 2.20 3.49 4.36 7.87 6.64 7.33 5.3 6.30
Z Stem 92.50 64.90 62.47 60.34 57.42 47.70 64.22 15.86
ACx 0.51 0.63 0.70 1.26 1.22 1.45 0.96 0.89
M Leaf 72.23 68.15 61.89 50.86 49.10 48.55 58.46 43.44
ACaor 0.39 0.66 0.69 1.06 1.05 1.48 0.89 2.45
¥ Grain 32.86 39.07 34.40 15.88 13.97 11.40 24.59 11.97
ACx 0.18 0.38 0.39 0.33 0.29 0.35 0.32 0.68
Zn #® Root 160.65 147.12 123.90 102.78 109.95 70.65 119.18 62.25
ACp 1.63 2.69 2.48 2.44 2.49 1.73 2.24 1.54
£ Stem 217.08 238.15 187.78 179.32 104.85 90.35 169.59 81.15
ACx 2.20 4.35 3.76 4.25 2.37 2.21 3.19 2.01
Ff Leaf 86.20 79.43 68.92 65.57 65.97 58.80 70.82 31.76
ACor 0.88 1.45 1.38 1.55 1.49 1.44 1.37 0.79
¥ Grain 39.10 41.94 37.79 37.96 33.59 29.65 36.64 29.08
ACx 0.39 0.77 0.76 0.90 0.76 0.72 0.72 0.72
T3 LBPFEE Cu.Zn RE(X)S5KEERT CoZn RE(Y)TEA
Table 3 Regression analysis of Cu and Zn concentration in soils and different parts of paddy plants
CulRlAN R HXEHE (D Zn EFF HEEHE ()
Regression equation Correlation coefficient Regression equation Correlation coefficient
REE Yy =286.64+ 1.649x e =0.725 Y =82.474 +4,130x rg=0.589
Extractable Yx=44.475+0.542x r£=0.957"" Y==123.067 +5.235x rx=0.404
Yor = 44.964 + 0.370x o =0.951"" Yo = 56.970 + 1.558x m=0.711
Y =11.504 + 0.359x rx=0.788 Yy =34.355+0.261x e =0.275
28 Yy =283.908 +0,750x g =0.686 Y =55.519+1.156x rp=0.782
Total Yx=42.315+0.261x rx=0.962"" Yx=85.618+1.525x rz=0.558
Yo =43.820+0.164x m=0.934"" Yo = 48.604 +0,403x ret=0.874"
Yx=10.827+0.164x ra=0.751 Yy =31.736 +0.090x = (.449

*» P<0.05; *» » P<0.01.
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(BREERSHELR)TIBEAIEE, HAEEYHA
B, FHRRPHREAE IS AR S
B CuZn iKES5 T EPREAE CuZn KEHITH
[T 434 (3R 3, A SCH A B 4 AT 9 R g8 Xt 1 )
W, KEE M ColRESLE P Cu MIREE Y]
ME ML EPRBRE Co MHEXBEZHKTS
28 Co WM. FARE, RIEEDH Cu IR
25+ L& Cu TH B MR £
MRRER, KEBERGKEFIHW CuRESLE
t Cu KA %, HIEE TRER KM FEN F K
B Cu R ; 5540, tfn L ZEUE Cu Bl
X
3.4 TR
TEMEIERENDRMEREZIEDR
EA RGN, RS L R T bk
MR ARCGRE R E R R R T R
e E L E. BN ELSRE 48U, Fika
Ve LIS R M SR Z — . 1T E AL SR IR A
RIS ENE 4.
Fq4 LERBGEE

Table 4 Soil enzyme activities
1 2 3 4 5 6 CK

PERERE Sucrase 5.08 6.12 6.21 5.67 6.81 6.20 6.14
BB Urease 8.60 11.20 11.8 16.40 17.8 19.8 24.8
HEAEM Catalase 1.07 1.31 1.39 1.37 1.34 1.14 1.4

IO ENHTT « 8, REH cEH S.
911, P<0.01. \f RIS XK RMFEHLEMMBEE R
FER, X EEE RHUR, T AR S SR
5MBERFAEE REEESLEP CuZn 2R
MIERESER_RMMETHERA, O Cu &R
REGES R EMR B EH R, MHARERLFH -
0.926(P<0.01) 1 —0.949(P <0.01); Jk B Zn
WA AR B X W B IR XT Cu TS S 3E 8 &
B, PR AE IS Cu, H 1S /MR 8 BT e - 4
fCuGRBE X—ER 50 RKFOIMHFRESR
—H T EEEENETEREESANART L, B
YERERTHES T4 5, BUEMMHS, ERENE
W CEME; ERY TR T LEM DN FEA
BEMRMIGE ATSRET T 50 8B
OGS (58 B 15 B i ma B 14 69 AR HE A,
RO W BRI REH BE N 2R 5 R e T 1%
ch 3L 46 b RR ) B ) ok BE I v, T Ak R R
RIS NS 4 AP R g Cu U5 Yo (IR HE 1%
HEEUE, SR ERELEER I HILHF

T ERTEA IR,

Foh, EaAX] LR e 4 v (R L KR
HLBAA U L R R
FH—ABEN EER T, TAFEX L2
SRCHATI R A0 X £ F Ak R AT EOBR, BR A T SR
FHRMUEEE AT MZ —, R LB HSR TR
A E R IRE.

4 &

4.1 HHETEKEBRSERTHERBM CuZnis
e K CoMERESE, H—ERBEHERT L
BRI,

4.2 KEX CoMBERERS>ZEHS>K X Zn iy
ERREMH OB > K MUEBWS, KBX CuZn
MFIZRENR Zn>Cu MIER—FERE Cu BT
] L AGER, i R R R HEF KEE AL
Wb COEEBYIMEE, NATEENRSHEEXK
HCu T RMBIRAS.

4.3 AXVHEERERREMNESLE Cu 5%
B HEER NS P COEBMERSS
BHXERE, THAEERRBELIEESG ZE Cu
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