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Correlation Analysis among the Contents of Five Heavy Metals

in Soil-wheat System

SHAO Yun, LI Chun—xi, LI Xiang-li, JJANG Li-na, LU Xu-yang
(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract. Different heavy metals have different behavior in soil-wheat system. The pot experiment
of Zhengmai— 9023 was carried out during 2002— 2004 at Henan Normal University . The contents
of Cd, Pb, As, Cu and Zn in soil, above-ground part at three-leaf stage and grains at mature stage
were analyzed. The results showed that the contents of these five heavy metals in above-ground
part at three-leaf stage and grains at mature stage were all raised gradually with the increasing
concentration of heavy metalsin soil. The statistic analysis presented a highly significant quadratic
regression relation between contents of heavy metals in grains and in soil; and a highly significant
liner regression relation between contents of heavy metals in grains and in above-ground part.The
order of enrichment ability of the five heavy metals in grains was Zn>Cd> Cu> As> Pb.
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, (Triticum Ph(CH3COO0)2, NaAsO2, CuSO4, ZnSO04 5
aestivum L .) 9023. , , 7
,pH8.0~8.5. 28cm  30cm C 1»5 \ 10 ,
; 10kg ( ), 40 ; 5cm, 10 ,
15-9%7 2- 6g9 1.6g’ 1.7g9 H 6 D
1.8¢. CdCla, .
1 5 (mg/ kg)
Cd Pd As Cu 7n
0 0. 562 0 32.547 0 7. 688 0 84. 838 0 130. 712
0.15 0. 688 150 298. 015 5 11. 319 25 112 839 80 282. 141
0. 30 0. 826 300 418. 020 15 18. 305 50 138 068 160 344.232
0. 45 1. 130 500 629. 112 30 34.202 75 142. 531 240 440. 692
0. 60 1.576 1000 1102.036 50 49. 961 100 180. 591 320 502. 355
0.75 1. 676 2000 2392.565 75 72. 065 125 207.210 400 545. 659
0.90 1. 825 4000 6129.055 100 77.700 150 243. 795 480 607. 068
1.2 MK Fik TJA , IRIS Advantage ) As
. . [4]
., 60~807C . . 0.40mm Excel  SPSS
. HNOs;—H20.—HCIO4 ; .
. ’ O 15 mm 2
. —HCI10+ .
( HITACHI 2.1 E3E P E PR EIRS O RBEMHE TS
.Z—5000 ) Cd, Pb, Cu, Zn FE 4 BAHET LA ARKE D AT
Bl ( 2 , Cd, Pb, As, Cu, Zn
2 . . 5 (mg/ kg)
Cd 0.562 0. 688 0. 826 1. 130 1.576 1. 676 1. 825
1. 362 1.737 2. 140 2.343 3.364 3.674 4.107
0.119 0.192 0.259 0. 400 0.482 0. 658 0. 728
Y% 21. 121 27. 896 31.284 35. 367 30.615 39.277 39. 887
Pb 32. 547 298. 015 418. 020 629. 112 1102.036 2392. 565 6129. 055
1.225 4. 361 5.771 10. 444 15.489 19. 861 28.271
0. 021 0. 189 0. 261 0. 481 0.845 1. 416 2.312
% 0. 065 0. 063 0. 062 0.076 0.077 0. 059 0. 038
As 7. 683 11. 319 18. 305 34.202 49.961 72. 065 77.700
3.072 3.719 6. 652 12. 482 19.477 25.706 34. 689
0.217 0. 269 0. 461 0.721 1.105 1. 110 1. 395
(%) 2.82 2.376 2.518 2.108 2.212 1. 540 1.795
Cu 84. 838 112. 839 138. 068 142. 531 180.591 207.210 243.795
9. 691 11. 134 12. 600 12.948 15.181 16. 309 17. 335
5. 650 5.773 5.961 6. 208 6.824 7.351 8.432
(%) 6. 659 5.116 4.317 4. 355 3.779 3. 547 3.458
Zn 130. 712 282. 141 344. 232 440. 692 502.355 545. 659 607. 068
108. 308 148. 964 261. 563 339. 147 339.204 382.752 421.279
79. 0H 115.279 122. 504 159. 585 199.624 204. 574 236. 646
9% 60. 510 40. 859 35. 588 36.212 39.738 37.491 38.982
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., Cd 21. 121% ~39. 887 %, Pd
0.038% ~0.077%, As 1.540% ~ 2.
Cd 1 822%,Cu  3.458% ~6.659%, Zn 35.588% ~
0-9917 ! 60.510%. .
0. 980 ** 0.981 * 1
Pl . :Zn>Cd>Cu> As>Ph.
0.917 : 2.3 ARIMITEA S A E 2 S W AT
0. 968 ** 0.984 * 1 ,
As 1 ( )\ Cdy Pby ASy Cu’ Zn
0. 986 1 4. 4 ,
0.973 ** 0.976 * 1
Cu 1 5
0.993 1 ) 0. 98 ;
0.970 ™ 0.941 ™ 1
o ‘ : 0.94 . :
0.975 1
0.982 ** 0. 945 * 1 ’
. X 0.01 . ,
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4 5
() _ ()
(x) ! (x) !
cd y=—0. 0455+ 0. 295 0x+ 0. 062 6x2 0.9808 ** y=—0.1791+0. 218 5x 0.9808 **
Pb y=—0. 0056+ 0. 000 8x— 6. 0OE— 08x2 0.9985 ** y=—0. 2351+ 0. 084 0x 0.9839 **
As y= 0. 0049+ 0. 026 7x— 0. 000 1x2 0.9829 ** y=0. 1899+ 0. 037 4x 0.9757 **
Cu y=15.9913—0. 0119x+ 9. 0E— 05x2 0.9980 ** y=1. 9630+ 0. 3409x 0.9407 **
Zn y=65. 6355+ 0. 053 4x+ 0. 000 4x2 0.9945 ** y=30. 056 6+ 0. 453 2x 0.9450 **
. X 0. 01
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, .
. As s As 25mg/kg
, ), y: (1] .= [M].
, 1996 1—2.
0.0049+ 0.0267x—0. 0001x’ . (2] . . .o =
As 0. 61 mg/ kg, s [J]- ,
As 0.7mg/kg ; N 2000 34(1) : 30—34.
As 25mg/ ke, [M]. , 1998, 101— 132.
y=0. 1899+ 0. 0374x , [ 4] ) , .
As 1. 12mg/ kg, . (ICP—MS) L]
, , 2000(4); 19— 20.
[5] s , s -
° II. . .
3.2 RRESBELE I EREFLAYTEIS TR [J. . 1997, 8(5); 545— 552.
NG 6] : C oM.
_ » 2003: 27.
[7] GBIS5618— 1995, [q.
. Cd [8] GB4810— 94 [s].
’ [9] R s , .Cd Ph,Cu, Zn As
Pb, As, Cu, Zn L. ,
, 1998 18(4). 407— 414.
[ 10 J -
Cd [J. , 2000
’ 19(4). 38— 42.
;s Pb,As,Cu Zn [11] , .
[J. , 1993, 13(5): 367— 371.
’ [12 , . Cu Pb Zn, Cr, Cd
7. , 2002 21
SN ’ (2): 110 116.
, . [13 Bastan T, Tabatabaim A. Effect of cropping systems
Zn> Cd>Cu> As> Ph.  Zn, Cd on absorption of metals by soils Il competition ab-
] sorption] J] . Soil Science, 1992 153(4).331— 335.
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