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Effects of different soil conditioners on cadmium control in cadmium—contaminated paddy fields

LI Xin'?, LIN Da—song™, LIU Yan’, JIAO Wei—xiong’, ZHANG Li’

(1.College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China; 2.Agro—Environmental Protection Insti-
tute, Ministry of Agriculture, Tianjin 300191, China)

Abstract: This paper selected five soil heavy metal conditioners SAMMNS Nano-ceramic materials, Chuge, Yuanmeng soil conditioner, Soil
conditioning No. 1, Modified sepiolite. The effects of five conditioners on Cd availability, soil pH and Cd content in different types of soils
were investigated by Field—controlled cadmium tests conducted in cadmium—contaminated paddy fields in Xiangtan,Hubei Daye, Guangdong
Shaoguan and Guangxi Hechi. The results showed that: After adding different soil conditioners to Cd—contaminated paddy soils, the soil pH
values increased by 0.54 to 2.06 units and the soil available Cd content decreased significantly (P<0.05). Compared with the control , the
available states were effective. The content of Cd decreased by 11.4%~31.8%. The application of soil conditioner can effectively reduce the
Cd content of rice. Compared with the control, the rice Cd of the SAMMNS Nano-ceramic materials treatment decreased by 17.1% to 44.2%,
the rice Cd of the Chuge treatment decreased by 14.3% to 66.1% and the rice Cd of the Yuanmeng soil conditioner treatment decreased by
43.6%~76.8%, the rice Cd decreased by 18.2%~80.8% in the Soil conditioning No. 1 treatment and the rice Cd decreased by 72.2%~82.7%
in the Modified sepiolite treatment. The effect of applying soil conditioners on rice yield found that the application of the five soil condition-
ers did not produce a significant reduction in rice yield.
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Table 1 Basic physical and chemical properties of the tested soil

PR pH M Cd/mg kg AR Cdimg kg AHUE/g kg CEC/emol kg™ A48 /mg kg™ A /mg-kg™ Bl A /mg kg™
T8 VA 6.1 0.64 0.250+0.071 31.08 10.3 2.45 118.32 160.0
B[N 6.5 0.43 0.141+0.041 33.56 18.2 16.41 130.15 158.6
TG 5.2 0.45 0.210+0.049 32.70 12.1 80.56 186.50 96.1
IR ICRCIR 5.3 0.44 0.179+0.027 36.71 9.6 20.71 66.00 100.2
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Table 2 Rice planting and collection time

AR IR it el &R EHEGIE I 7] TKFEAE T 1) KR B ] SRAERT ]
WIF TR (XT) HAES518 2017-07-22 2017-07-29 2017-11-01 2017-11-01
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TG (SHG ) EFL25 2017-07-28 2017-08-03 2017-11-03 2017-11-03
JUPEIH ( HCH ) B 2= 2017-07-30 2017-08-06 2017-10-29 2017-10-29
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Figure 1 Soil pH of each region after treatment with different soil conditioners
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Figure 2 Soil available Cd contents of each region after treatment with different soil conditioners
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Figure 3 Cd contents of rice grain of each region after treatment with different soil conditioners

B0y A ML IAT b B4 W B R e L, B e A
B A SN, B S VT R L A
ok BEE pH ARG I LR R AR SR A5 G R &
PR, 08 T T B, &M BR A B B34 i, 43
Cd (A= W04 R0PE T R4, AR SE 56 i e 4 AN B IX A
AN TR) - R it 5 - 498 pH (B Y 5 R [ A i 4
o, AT X B A R S Cd Bt A AN R
JE TR, AR5 SRR K B 28 A Ak R A s Ak BT 30 e
135 pH 43 B TH 5 0.64 F10.63, 13 305 Cd 35
1 21.2% F135.7% 5 52 B JiL - e PR B AL B R ) AR
K4 pH TR 1.45, HHEA RS Cd B F#IK 25.3%;
T 15 AR AR R O A R R - pH T

0.55 F10.6, 3545 804 Cd i 5 A% 16.8% F1 11.4%;
PRV A AL BT T AR R S A e T 8 pH T
1.75 F1 0.61, + 3 A 8 & Cd 4 7l B K 31.8% Fn
22.3%. XS T IX S R 4 HEE B B A, LA
A F & B IE A, AT ARG MR 1, 3 a0 s |
BESE PN B 1 O i, AR P ) T 4B A Se i s i
W R, A e i 5, - 8 S - fR T S d I AT
T RE AT A S Y -3 pH AH , 2L R - SRR TR Rk
Feo Hop oA AR pH THR , A S Cd
FEAK, — 7 1l T B AR B A Bom it , 53— 7 &
PR R e HLA K I 2 TR RN 5 8 K o T S8 4 B
TFIRRER R ZE 1, X Fh &40 & s 25 5 W 4



20184E7 A 250, S N [E] R P R X 15 Y KR F s AN WS 1517
8000 A. BREBALKIEREL a4 3000 B- X
7000F 4, abc ‘]}+ abc abc 7000 a a T _;:__‘ii:_ a 2
abc be c % B a %
6000t [T H _I_—I— " 6000} I % —I——I_
= =
to 5000 F to 5000
< <
¥ 4000 I 4000 |
B £
B2 3000 2 3000
K “
2000t 2000 t
1000 1000 |
OTTRESE M WA BHLKIA R e T T T TR
C. 3 B A R 1L 7]
10000p ' 80001 . 44 1% ab ab 1
i a 2000F 1, c _I_ {[‘ be be
« 8000 b _I_ be pe o _IF_ ¢ ‘} _I__I_
. } _ 6000} LT
E cbed By e :
= b d .—'CJ
2 6000} - —1 & 5000F
i L i 4000}
5 4000 o 3000
™ 2000
2000
1000 t
0 0
JURERDG TV IR R e JUARERSE VR WIRWIE WIHEKIA
8000 [ [, Bl i3t £7 a a
N
7000 b , : T
T
L 6000 T T
= 1
L 5000 f
=
IH 4000
Tﬂg 3000 F
A
= 2000 F
1000 -
0 — ———
JTIRERR i NEaRl b
Oz Axtig O 4bx

4 AETEREFGEREMXKTE =

Figure 4 Rice yield of each region after treatment with different soil conditioners
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