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In-snu Remed;atlon Effect of- Cadlplum -polluted Agrf’culture Land Using lefemnt

Am,endments Under Rice-wheat Rotatlon

ZHANC Lu, TANG'Chan YU Hai- -ying ", LI Tingskuan, ZHANC' Xl zhou HUANG Hua-gang
(Collége of Re%ourr’e% Sichuan Agricultural University, Chengdu 611130, Chll’ld)

Abstract; Exploring the effects of one-time amendment treatments on cadmium ( Cd) -contaminated farmland soils is beneficial for providing a theoretical basis to effectively
prevent Cd pollution in farmland soils and ensure the safe production of crops. Five amendments, including straw biochar, fly ash, sepiolite, white marble powder, and shale
(particle size <0.2 mm, application rate 2. 25 kg-m ~*) , were applied to the Cd-contaminated farmland soils. The soil nutrients, pH, soil available Cd, and Cd chemical
forms in the soils and grain Cd concentration in the planted crops were determined to investigate the effects and persistence of one-time applications of the five amendments.
The results showed that: (D) the application of the five amendments had little effect on soil nutrient content, but all of them could increase soil pH. Amendment treatments
improved the transfer of Cd from the acid extraction fraction to residue fraction and further reduced the Cd availability in the soil. The decreasing amplitudes of straw biochar
and white marble powder soil conditioner were 20. 42% -22. 53%, which was higher than those in the other treatments. @) The grain Cd concentrations in rice and wheat were
significantly decreased under the amendment treatments with the decreasing amplitudes of 19. 88%-48. 77% and 5. 06% -24. 00%, respectively. The Cd concentrations in rice
grains under the treatments of straw biochar, fly ash, and white marble powder soil conditioner were 0. 195, 0. 196, and 0.223 mg+kg ™", respectively, which were lower than
those under the other treatments and were close to or approached the National Standard of Food Safety( GB 2762-2017) (0.2 mg+kg ™"). ) The immobilization effects on Cd
in farmland soils were decreasing with time under one-time application of the amendments. The available Cd concentrations in the soil and Cd concentrations in crop grains
were still lower than those in the control after three rounds of rice-wheat rotation. The straw biochar and white marble powder soil conditioner had a good and long-term effect
on reducing Cd availability in soils and Cd concentrations in crop grain, making them ideal materials for safe production in Cd-contaminated soils.

Key words: amendments; Cd; in-situ remediation; persistence; rice-wheat rotation
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Table 1  Basic properties of tested amendment materials
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Table 3  Effects of d'}flfere‘nt amendments on soil nutrient contents/under rice-wheat rotation

WK, FERG -5 VE4E 3 a I, B YH B3 4h, Hidx
4 Fp il 4k B4 kL Ab BE T 1 3 pH By $2 T 08 B /N T
0.20 4~ B,
£2 W-ERIEERTREA AR T pH %0
Table 2 Effects of different amendments on soil

pH under rice-wheat rotation

i PIGEES INFE 2
2015 4F 2016 4F 2017 4 2015 4 2016 4 2017 4F

it HR 6.54 649 6.14 6.52 655 6.09
AR 6.91 6.74  6.25 6.84 6.70  6.18
YH #} 7.11 7.02  6.36  7.06 6.86  6.29
WK 6.85  6.70  6.11 6.74  6.65  6.11
Wi 6.87 6.68  6.31 6.84 6.69  6.23
TUAEK  6.82 6.67 6.20 6.71 6.60  6.18
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WA 38.58a 37.32a 2.19a 2.17a 117a 110a 15.87a 15.58a 86. 05a 85. 70ab
YH 32.56b 33.10ab 1.96a 2.03a 108a 112a 14.35a 15.42a 81.24a 82. 56ab
WK 33.38b 33.20ab 1.94a 1.99a 106a 119a 15. 13a 14. 46a 82. 06a 83.95ab
fiaRlipa) 34.37ab  31.87hb 2.03a 2. 14a 116a I11a 14.61a 13.45a 80. 37a 79. 23b
TUA K 31.11b 30. 76b 2.02a 1.82a 110a 114a 14. 06a 14. 14a 87.49a 80. 75ab

1) ANTR)/ING S bk 7R ] — WA R 18] A [+ i Al Ak B ) 22 55 W 3 (P < 0..05) , R [l
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*4 B-EREBRTHRARRGLMEN HETHESBOZM)

Table 4  Effects of different amendments on soil available Cd concentration under rice-wheat rotation

BT B 4y 5 N X BRAY 77.47% ~ 87.97% A
79. 55% ~86. 61% .

o KA INZE TR

) 2015 4E 2016 4F 2017 4E 2015 4F 2016 4F 2017 4¢
Xt R 0.475aA 0.478aA 0. 482aA 0. 488aA 0. 486aA 0. 489aA
FEFF A % 0.368¢B 0.414bA 0. 424cA 0.390cB 0.395bB 0.395bB
YH #} 0.378cB 0.414bB 0.421cA 0.395¢B 0. 389bB 0.389bB
IR 0.375¢B 0. 435abA 0. 434abA 0.410bB 0. 408bB 0. 408bB
AL 0.392¢B 0. 436abA 0. 442abA 0. 427bcA 0.411bB 0.411bB
DA 0.417bB 0. 443abA 0. 457abA 0. 447bA 0.412bB 0.412bB

1) AR/ NG 4 Rl — W )T AR [ il b FE ) 225 36 (P < 0. 05) 5 ANJRI RS 5B Z0R Rl — Bl A Ab BRAE AR [RIMCHR I I 22 57 025 (P <
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