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Impacts of Si on concentrations of Cd and Zn in
corn and their forms in soil

TONG Qian,]JI Weiwei,SHEN Yang, WANG Zi,ZHANG Xiushuang, WEI Xiaomin

(Liaoning Saline or Alkaline Land Utilization and Research Institute , Panjin,Liaoning 124010,China)

Abstract: [Objective] The contents of cadmium (Cd) and zinc (Zn) in maize under compound pollu-
tion of Cd and Zn and their forms in soil were discussed. [Method) Corn was planted in pot under 18 treat-
ments with different levels of Si (0,4 mg/kg),Zn (0,300,and 700 mg/kg),and Cd (3,3 and 10 mg) in
soil. After 60 days, samples were collected for determination of Cd and Zn contents in root and stem of
corn,and changes in exchangeable, carbonate,iron and manganese oxide bounded, organic bounded and re-
sidual Zn and Cd in soil. [Result) Under single Cd treatment, the contents of Cd in maize root, stem and
leaf increased significantly with the increase of Cd. Adding Si significantly decreased Cd contents. Under Cd
and Zn compound pollution and same Cd and Si contents,Cd contents in maize decreased with the increase

of Zn. When Cd and Zn contents were fixed,Cd contents in maize decreased significantly or extremely sig-
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nificantly with the addition of Si. Under single Zn pollution,Zn content increased with the increase of Zn in

soil,but Zn contents decreased significantly with the addition of Si. Under Cd and Zn compound pollution,

Zn contents in corn decreased with the increase of Cd and Si. Under Cd and Zn compound pollution, con-

tents of exchangeable and organic Cd in soil decreased while oxidation state,carbonate bounded and residu-

al Zn increased with the increase of Si and Zn. [Conclusion) Si can significantly reduce the contents of

heavy metals in maize,and reduce the migration of heavy metals to aboveground parts.
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Table 1  Dosages of Cd.Zn and Si in different fertilization treatments mg/kg

Treﬁfims td Zn Si Treﬁrﬁﬂenls cd Zn Si
Cd0Zn0Si0 0 0 0 Cd0Zn0Si4 0 0 4
Cd0Zn300Si0 0 300 0 Cd0Zn300Si4 0 300 4
Cd0Zn700Si0 0 700 0 Cd0Zn7008Si4 0 700 4
Cd3Zn0Si0 3 0 0 Cd3Zn0Si4 3 0 4
Cd3Zn300Si0 3 300 0 Cd3Zn300Si4 3 300 4
Cd3Zn700Si0 3 700 0 Cd3Zn7008Si4 3 700 4
Cd10Zn0Si0 10 0 0 Cd10Zn0Si4 10 0 4
Cd10Zn300Si0 10 300 0 Cd10Zn300Si4 10 300 4
Cd10Zn7008Si0 10 700 0 Cd10Zn7008Si4 10 700 4
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Table 2 Cd concentrations in corn under different treatments
Jib B i /(mg » kg ') Cd content m%%uf%ﬁ%tuﬁ
Treatment A — Ratio of Cd content in root

R Root ZE 1} Stem to the content in stem
Cd10Zn0Si0 2.575 6 Aa 0.356 3 Aa 7.23
Cd10Zn0Si4 2.465 9 Bb 0.341 2 Bb 7.23
Cd10Zn300Si0 2.364 8 Cc 0.320 9 Cc 7.37
Cd10Zn700Si0 2.346 7 Ced 0.301 7 Dd 7.78
Cd10Zn3008Si4 2.315 4 CDhde 0.289 7 Ee 7.99
Cd10Zn700Si4 2.280 7 De 0.260 8 Ff 8.75
Cd3Zn08Si0 1.994 6 Ef 0.193 3 Gg 10. 32
Cd3Zn0Si4 1.883 7 Fg 0.179 2 Hh 10. 51
Cd3Zn3008Si0 1. 814 2 Gh 0.163 8 Ii 11.08
Cd3Zn7008Si0 1.763 1 Gi 0.154 4 Jj 11.42
Cd3Zn3008Si4 1.664 1 Hj 0.137 2 Kk 12.13
Cd3Zn7008Si4 1.370 8 Tk 0.120 5 L1 11. 38

I RSB G AR R RG24 R R 22 53K B 25 K7 (P<C0. 05) W bR AN R K5 R 608 28 515 M B 3 K7 (P<<0.01) . TR,

Note: Different lowercase letters indicate significant difference (P<C0. 05) , while different uppercase letters indicate very significant differ-

ence (P<C0.01). The same below.
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Table 3 Zn concentrations in corn plants of different treatments

b B B H/(mg » kg™!) Zn content .ffﬁ'ﬁ%ﬂfﬁéﬁithﬁ
Treatment — Ratio of Zn content in root to
# Root 251} Stem the content in stem
Cd0Zn700Si0 358.185 0 Aa 32.108 6 Aa 11.16
Cd0Zn7008Si4 345,493 2 Bb 30.369 0 Bb 11. 38
Cd3Zn7008Si0 326.816 6 Cc 28.052 4 Cc 11. 65
Cd10Zn7008Si0 312.970 5 Dd 26.255 4 Dd 11.92
Cd3Zn7008Si4 302.046 7 Ee 22.160 0 Ee 13.63
Cd10Zn700Si4 285.251 6 Ff 19.485 3 Ff 14. 64
Cd0Zn3008Si0 183. 344 4 Gg 12.143 3 Gg 15. 10
Cd0Zn300Si4 172.605 8 Hh 10. 375 0 Hh 16. 64
Cd3Zn3008Si0 165.632 3 Ii 9.175 7 i 18. 05
Cd10Zn300Si0 159.136 5 7.547 6 J; 21.08
Cd3Zn3008Si4 142.019 9 Jk 6.651 9 Kk 21.35
Cd10Zn300Si4 137.372 0 Jk 6.275 6 Kl 21. 89
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Table 4 Effect of Si on Cd forms under Cd and Zn compound pollution mg/kg

'l‘rﬁt%ent Ex-Cd Ob-Cd Cob-Cd FeMn-Cd Se-Cd
Cd3Zn0Si0 1.266 9 0.218 9 0.277 5 0.044 1 0.317 2
Cd3Zn0Si4 1.207 3 0.210 1 0.303 9 0.048 5 0.342 2
Cd3Zn300Si0 1.168 7 0.199 6 0.334 3 0.049 8 0.347 2
Cd3Zn700Si0 1.059 1 0.168 4 0. 366 3 0.0537 0.364 2
Cd3Zn300Si4 1.148 7 0.1837 0.365 1 0.052 4 0.358 2
Cd3Zn700Si4 0.972 3 0.148 6 0.380 9 0.055 7 0.374 3
Cd10Zn0Si0 5.047 1 0.843 3 0.936 3 0.168 5 1. 269 3
Cd10Zn0Si4 4.890 0 0.771 9 1.154 8 0.186 1 1.352 3
Cd10Zn300Si0 4.6419 0 0.7316 1.176 3 0.190 7 1.367 2
Cd10Zn700Si0 4.090 1 0.631 2 1.354 3 0.207 5 1.470 0
Cd10Zn300Si4 4.407 8 0.689 6 1.301 3 0.200 5 1. 429
Cd10Zn7008Si4 3.978 3 0.581 9 1.390 5 0.219 8 1.507 8

%5 EUR SEATRTLABFARSEERNOY
Table 5  Effect of Si on Zn forms under Cd and Zn compound pollution mg/kg

Tre%ffenl Ex-Zn Ob-Zn FeMn-Zn Cob-Zn Se-Zn
Cd0Zn300Si0 9. 830 37.301 118. 965 10. 502 2.417
Cd0Zn300Si4 9.437 36.555 122.534 10. 712 2.493
Cd3Zn300Si0 9. 240 35.436 124.913 10. 922 2.534
Cd10Zn300Si0 8. 745 32.452 129. 672 11. 447 3.668
Cd3Zn300Si4 8.942 33. 944 128. 482 11.027 3.681
Cd10Zn300Si4 8.512 31.333 133. 241 11.762 4.075
Cd0Zn700Si0 17.971 74. 820 238.624 21.066 4,077
Cd0Zn700Si4 17.253 72.575 245. 783 21.487 4.342
Cd3Zn700Si0 16.713 71.079 260. 530 21.908 4.534
Cd10Zn7008Si0 15. 815 67.338 262. 487 22.962 5.178
Zn700Cd3Si4 16. 174 68. 086 255. 328 22.540 5.396
Zn700Cd10Si4 15.096 63.597 272.032 23. 804 5.422
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