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Effects of biochar and calcium carbonate on cadmium accumulation and rhizosphere microbial communities

in high—- and low—cadmium accumulating rice cultivars

TANG Zhong, ZHOU Ming, ZHANG Jun, ZHAO Fangjie

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: To study the inhibition effects of passivators on cadmium (Cd) accumulation in rice cultivars with different cadmium
accumulation characteristics, pot experiments were performed to investigate the Cd accumulation in high— and low—Cd accumulating rice
cultivars treated with two Cd passivators (biochar and calcium carbonate powder). In addition, the effects of passivators on rhizosphere soil
pH, available Cd content, and bacterial community structure of high— and low—Cd accumulating rice cultivars were investigated. Compared
with the control, the application of calcium carbonate (CaCOs) could significantly increase the rhizosphere soil pH of the low— and high—-Cd
accumulating cultivar by 1.91 and 1.43, respectively, while the soil available Cd content decreased by 79.2% and 65.2%, respectively. The
application of biochar significantly increased the rhizosphere soil pH of the low—Cd accumulating cultivar by 0.52 and decreased the soil
available Cd content by 27%. No significant differences were observed for the rhizosphere soil pH and available Cd content of the high—Cd
accumulating cultivar. Compared with the control, CaCOs treatment decreased the Cd content in grains of low— and high—Cd accumulating

cultivars by 91.8% and 88.1%, respectively. The application of biochar reduced Cd content in grains of low and high—Cd accumulating
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cultivars by 50.5% and 26%, respectively. The analysis of microbial community in rice rhizosphere soil at harvest time revealed that

biochar mainly affected the abundance of bacterial community, while CaCO; mainly affected the diversity of bacterial community. The

collective findings indicate that application of CaCOs; was beneficial in decreasing Cd accumulation in both high — and low—Cd

accumulating rice cultivars. The effect of biochar on decreasing Cd accumulation in low—Cd accumulating rice cultivars was better than that

of in high—Cd accumulating rice cultivars. The combination of low—Cd accumulating rice cultivars and the application of CaCOs3 can be

applied in medium and light Cd polluted acidic soils to ensure the safety of agricultural products.

Keywords: heavy metal; cadmium contamination; passivator; rice; microbial community
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Table 1 Alpha diversity index of bacterial community under different passivators
SY957 YY538
CK BC CaCOs CK BC CaCOs
Ace 10 831+278a 8 648+466h 8 187+542h 9 157+230b 8 870+481b 9 528+288b
Chao 2 774+86a 2 497+168b 2 419+192b 2 604+95a 2 680+95a 2 484+47h
Shannon 5.59+0.07a 5.47+0.24a 5.05+0.27b 5.49+0.13a 5.58+0.07a 4.9+0.20b
Simpson 0.99+0.001a 0.98+0.01a 0.94+0.02b 0.98+0.008a 0.99+0.002a 0.94+0.005h

T /NG P REROR R R B[] b B A 22 5 2. 2% (P<0.05)

Note: Different letters of the same row meant significant differences at 0.05 level between different treatments.
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Figure 5 Bacteria community composition in rhizosphere soil of two rice cultivars treated with different passivators
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