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Abstract: [ Objective | Soil acidification and heavy metal pollution are two major obstacles faced by rice
production in southern China. Oyster shell, with abundant resources, is a type of abandoned natural porous
strongly alkaline biomass material, and its development and utilization have broad prospects. [ Method ] To
investigate the synergistic effect of oyster shell powder on soil acidification improvement and heavy metal
pollution remediation. Rice pot experiments were conducted by adding different doses of pyrolysis modified
oyster shell powder (mass ratios of 0%, 2%, 4% and 6%)to cadmium contaminated soil. The effects of oyster
shell powder on soil pH, soil Cd distribution characteristics, and Cd absorption and accumulation in rice plants
were explored. [ Result] After applying oyster powder, the soil pH showed an upward trend, with 2% and 4%
treatments increasing by 0.46 and 0.73 units before transplantation and 0.49 and 0.63 units at tillering stage.
The soil pH value of each treatment during the mature period increased with the addition of oyster shell powder,
with an increase range of 0.48-0.56. Adding oyster powder could reduce the concentration of acid extractable
Cd in rice soil, with a significant decrease of 82.04% under the 2% treatment. The reducible concentration
showed a decreasing trend with the addition of oyster shell powder, with a decrease of 40% under the 6%
treatment.Compared with the 0% treatment, the concentration of oxidizable Cd under the 2% and 4% treatments
significantly decreased by 40% and 30% , while there was no significant change under the 6% treatment.The Cd
concentration in various parts of rice treated with oyster shell powder showed a decreasing trend, with a
decrease of 47% in the root Cd concentration under 4% treatment. Compared with no application of oyster shell
powder, the Cd concentration in the stem and leaves decreased by 53.73%,55.11% and 41.80% under 2% ,4%,
and 6% treatments, respectively; The Cd concentration in the ear decreased by 55.38%, 50.84% and 39.84%
respectively. [ Conclusion | The addition of oyster shell powder in acidic cadmium contaminated paddy soil
increased soil pH, promoted the transfer of Cd from a highly active state to a stable one, and reduced Cd
concentration in various parts of the plant.

Keywords:rice;acid soil ; heavy metals ; Cd pollution ; species distributions : oyster shell powde
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Tab.l Transfer coefficient of Cd in rice

Ab3H TF sppp TF TF iy
Treatments TF,,.roo TFWMMl TFSM“,SPikP
0% 0.161+0.025" 0.035+0.009* 0.228+0.083"
2% 0.116+0.018" 0.024+0.003" 0.21+0.010"
4% 0.132+0.038" 0.032+0.004* 0.25+0.057"
6% 0.121+0.037" 0.028+0.126" 0.228+0.037"

TR T HME = brdE 2 (n=3) , [RIFVEEE 5 A [F)/NE R RR LB R 7E P<0.05 KT F2E 5 W3, TF, b, —Cd
AR TR ZE M F 0 8 R AL, TF o —Cd MARFBZITERR I 7% 28, T, 0 —Cd ZEMH IR B TEER 0 F 8 R AL

The data in the table are mean plus or minus standard deviation (n=3), Different Minuscule after the data in the same column
indicate that there is significant difference between the treatments at the level of P<0.05.TF,_ . —the transfer coefficient of Cd

from root to the stem, TF —the transfer coefficient of Cd from root to the spike, TF, —the transfer coefficient of Cd from

pike/Root Stem/Spike

spike to the stem.
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