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Abstract

Cadmium (Cd) pollution in farmland soil is a major environmental challenge, endangering the safe
use of agricultural land and food safety. In-situ passivation technology has become an important
repair method because of its high cost efficiency, simple operation and suitability for large-scale
field applications. To evaluate the remediation efficacy and application differences of three typical
materials—woody peat, microbial inoculant, and lime—this study conducted four field experiments:
a control group (CK), woody peat treatment (NT), microbial inoculants treatment (WSW), and lime
treatment (SH). The study investigated their impacts on soil physicochemical properties and rice
growth. Results demonstrated that the SH treatment significantly increased soil pH, effectively alle-
viating acidification, and achieved the most substantial reduction in available Cd content compared
to CK. While NT and WSW treatments exhibited weaker pH-regulating effects, both effectively low-
ered available Cd levels, with no significant difference between them. None of the treatments inhib-
ited rice yield, supporting stable agricultural productivity. The impact of different materials on Cd
accumulation in rice grains varied markedly: NT treatment resulted in the lowest Cd levels in grains
and the most effective control over Cd accumulation in edible parts, whereas WSW showed no sig-
nificant inhibitory effect on Cd transport and accumulation. In conclusion, lime is most suitable for
passivating acidic Cd-contaminated soils; Woody peat demonstrates distinct advantages in ensur-
ing Cd safety in agricultural products; and microbial inoculant treatment has limited efficacy. A
combined application strategy is recommended for practical implementation.
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Table 1. Basic physicochemical properties of the test soil and passivation materials

F 1 R IR AT RE AR R

F b pH & Cd/mgkg™! A Cdmgkg™!
+3% 4.99 0.71 0.12
RAE IR 8.83
AR BT 7.17
EVEY'S 13.74
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Table 2. Experimental treatment design
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Figure 1. Soil pH at maturity
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Figure 2. Content of available Cd in soil
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Figure 3. Rice yields in different treatment groups
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Figure 4. Cd content in rice grains
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