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Effects of biochar—based fertilizers on the migration and accumulation of Cd in rice under incorporation of
Astragalus sinicus
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Abstract: This study aimed to investigate the effects of different dosages of biochar—based fertilizers on the growth and development of
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early season rice and the migration and accumulation of Cd in various rice organs under the incorporation of Astragalus sinicus. Five

treatments were set up through pot experiments: control[A. sinicus in lieu of 30% nitrogen fertilizer + 70% nitrogen (FNG30)], 30% A.
sinicus + 10% biochar—based fertilizers + 60% nitrogen (FNG30B10), 30% A. sinicus + 20% biochar—based fertilizers + 50% nitrogen
(FNG30B20), 30% A. sinicus + 30% biochar—based fertilizers + 40% nitrogen (FNG30B30), and 30% A. sinicus + 40% biochar—based
fertilizers + 30% nitrogen (FNG30B40). The results showed that compared with the control group, different dosages of biochar—based
fertilizers could increase yield in rice grains. The yield in rice grains improved with the increase in the dosage of biochar—based fertilizers.
The application of biochar—based fertilizers could reduce the Cd content in brown rice, compared to that in the control group; the decrease
with each treatment application of biochar—based fertilizers was: FNG30B30 (29.2%) > FNG30B20 (20.8%) > FNG30B40 (19.6%) >
FNG30B10(8.3% ). Biochar—based fertilizers could inhibit the transport of Cd from rice root to above ground parts, and the inhibition effect
was most evident when the dosage of biochar fertilizers was 30%. At this point, the ability to transport Cd from rice husk to brown rice was
also the lowest. To summarize, with the incorporation of A. sinicus, the application of biochar-based fertilizers can effectively reduce the

risk of Cd pollution in the rice field. In addition, when the dosage of biochar—based fertilizers is 30%, the treatment effect on Cd pollution

in the rice field is the best.

Keywords:rice; Astragalus sinicus; biochar—based fertilizers; Cd pollution
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dry quality of different rice organs
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Figure 2 Effects of biochar—based fertilizers dosage on Cd content
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Table 2 Translocation factor of heavy metal in different rice

organs of different biochar—based fertilizer dosages

i - L/ P \)Lé,; N // N ’d_f‘
s 07 S
The aboveground Brown rice/
Treatments Straw/Root  Husks/Straw
part/Root Husks
FNG30 1.737a 0.972a 0.487ab 0.627a
FNG30B10 1.549ab 0.891a 0.448ab 0.633a
FNG30B20 1.504ab 0.927a 0.398b 0.584a
FNG30B30 1.431b 0.811a 0.542a 0.440a
FNG30B40 1.476ab 0.853a 0.456ab 0.601a

VE i) — AR R AR LA [ 5= B3R & AR BB 75 5% A28 5 .25
Note: Different letters in the same rice organ mean significant
difference at 0.05 level using Duncan’s test.
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Table 3 Correlations between translocation factors and concentrations of Cd in rice tissues

Cd #5328 75 i Cd 75 FEFFh Cd & it Aot Cd & it Rk b Cd 5 &
Translocation factors of Cd Content of Cd in root Content of Cd in straw Content of Cd in husks Content of Cd in brown rice
TF sme -0.312 0.750%3 0.264 0.227
TF syemir -0.235 -0.606%* 0.422 -0.201
TF sy -0.041 0.181 -0.587%* 0.712%:

T e 2 Bl IR P<0.05 A1 P<0.01 18 27K, n=15,7005=0.514 , 1001 =0.641,
Note: * significant at P<0.05, ** significant at P<0.01,n=15,r00s=0.514,700=0.641.
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