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The effect of sepiolite application depth on cadmium uptake from rice

WANG Xue'?, ZHANG Li*, SONG Ningning’, WANG Fangli’, LIN Dasong™, DU Zhaolin*

(1. College of Resources and Environment, Northeast Agricultural University, Harbin 150038, China; 2. Agro—Environmental Protection
Institute , Ministry of Agriculture and Rural affairs, Tianjin 300191, China; 3.Qingdao Rural Environmental Engineering Research Center,
School of Resources and Environment, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: In the acid paddy soil in Xiangtan, Hunan Province, rhizosphere chamber culture experiments were conducted to explore the
remediation effects of sepiolite on cadmium (Cd)—contaminated soil using different depth treatments of the cultivated soil. The aim was to
investigate the effects of sepiolite application depth on Cd bioavailability in soil, plant Cd absorption, and rhizosphere environment. The
results showed that, compared with the control without sepiolite, the pH value of rhizosphere and non-rhizosphere soil increased by 1.00~
1.16 and 0.59~1.21 units using treatments at depths of 20, 10, and 5 c¢m; further, the available Cd content in the rhizosphere and five non—
rhizosphere soil layers decreased by 0.02%~3.40% and 1.00%~7.80%, respectively. In addition, when the sepiolite application depth was
5 em (T2), the available Cd content of the rhizosphere and non—rhizosphere soil showed the largest decreases of 3.40% and 7.80%,
respectively. Moreover, the Cd content of each part of the rice decreased after sepiolite treatments were applied at different depths, and the
Cd content of each part of the rice had the biggest drop when the sepiolite was applied to the soil at a depth of 5 cm, preventing the root

from reaching the unpassivated soil (T4). Furthermore, compared to the control, the Cd content of the root decreased significantly (P<0.05).
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At the same time, the plant height and yield of rice increased with treatments at different depths; the biggest rise was with treatments of T2

and T4, with significant differences (P<0.05). Overall, it could be seen that the application of sepiolite in shallow tillage (a treatment

applied under the 5 cm plow layer) resulted in the best effect in reducing soil Cd bioavailability, and it also reduced the Cd content in rice

and significantly increased rice yield.

Keywords: sepiolite; application depth; rhizosphere environment; Cd uptake; bioavailability; rice
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1 #R5E7FE

1.1 REH R
1.1.1 itk A

PR R0 A 9 R 24 i B f RS TR R A
P T8 e R 2wl AR AL
1.1.2 Fifb stk

WA E A 4 N CaO 41.7% . MgO 16.8% .
ALO; 7.4% .Si0, 32.5% , pH{E N 10.1, PHES 132 e it
7 18.0 emol - kg™, FL R TH LN 22.3 m* - kg, fLIZ N
1.4 nm, AKAKi H Cde
1.1.3 fitif 4%

T30 T R TR R P MR B Cd T e -3, AR KL
T M. B AL PE LR 1. MR E (R
BE i A FH Ml - 498 75 XU 45 A 1) (GB 15618—
2018) , T HL A 398 Cd & i = T KU i e, AR XUz
EHA , AT REAAAE KR ANAT & 0 i e bR e S5 B8 TS
LR -

1.2 iXmigit

IR 22 B 2 M B 4 A e 20 ke 1 (1 1) o
HEBR AR K FHAA FLBE B 1 A, FUAS 20 emX20 emX20 cm,
B4 WA R AE K% (2 em 55) FIARBR % (0.3 em
B ), P4 S5 3k 300 H JE g B IT , 23 R AEAR B
B4 S5Z(NLN2 N3 N4 FIN5) , J& Jg W a] LAk
o /K FEAR 2 ] T AEfP ik A iR )2 BHIEAR R 9 A
A S I AR PR AR b 3858 T, R UE
FEYIAR AN E A AERR PR 1458 (H K o B} DA B - 458
4B AT Lt

B 6 MHFZ IR A (K 2) , A bHE 6
WHEE ., WA L) 8% Ll i in 2 L3 v | B AR PR
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Table 1 Physical and chemical properties of the tested soil

Cd/ - PH g S it AL AR A Exii
(mg-kg™) P CEC/(cmol -kg™) OM/(g-kg™") Available P/(mg-kg™) Alkaline N/(mg-kg™) Total K/(g-kg™)
0.53 5.7 14.07 45.00 16.18 320 43.12
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Figure 1 Experiment device of rhizosphere box
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Table 2 Different tillage depth treatments

AbFH Treatment BEZ R AL PE Tillage depth treatment
CK 20 em 52 5 43 @ V5 e 4 0] A B
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Figure 3 Sepiolite adsorption isotherm curve for Cd*
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Figure 2 Effects of sepiolite on soil pH under different tillage depth treatments
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Figure 4 Effects of sepiolite on the soil available Cd content under different tillage depth treatments
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Figure 5 Effects of sepiolite on Cd contents in various parts of rice under different tillage depth treatments
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Table 3 Bioaccumulation factor(BCF) and translocation factor(TF) of Cd in rice

051 ab ab
o~ a a, a a b ab 2 . b @ AT b ab?? T O CK
50 aaa a dar @ dbb a T =, P %be @ b ababab . 1
o | & ae [ - b T c P b - FEH O T1
éo 0.4 I‘Tii }77%% %% H {? EEEE ?‘ 77\’}\\: T™
i\lﬂﬂg — ZN= = ZN= T3
I= 031 = = = NH] (| B 14
o = = = NE| || m s
ERN — ] —] 2\ =
L — — ] N
J’ES 0.2 — — 1 NH
cx = = = NS
Zo01f = = = =
= — — —3 —
= = = = —
0 = = — L
RO N1 N2 N3 N4 N5

b3 MR Cd & R AL MR -ZE5E R E R FR -2 5 MR -BEK I R
Treatment BCF of Cd in root TF of Cd from root to stem TF of from root to leaf TF of from root to rice
CK 1.32+0.102a 0.225+0.023a 0.194+0.017a 0.071+0.002a
T1 1.17+0.093¢ 0.177+0.019a 0.145+0.009a 0.061+0.001a
T2 1.04+0.078d 0.190+0.014a 0.156+0.009a 0.052+0.001a
T3 1.18+0.081c 0.228+0.020a 0.149+0.011a 0.062+0.001a
T4 0.97+0.032e 0.184+0.011a 0.140+0.008a 0.052+0.002a
TS 1.27+0.047b 0.197+0.016a 0.151+0.009a 0.061+0.003a

25 FNEHMERELETHEAXMNKECIEERKES
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Figure 6 Effects of sepiolite on rice plant height and yield under

different tillage depth treatments
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