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Effect of integrative remediation measures, based on foliar fertilizer and several passivation materials, on Cd
accumulation in rice

LI Jia-lin', LIANG Jin-ming’, CHEN Bo—hua’, LI Yong—tao', WANG Jin—jin""

(1.College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China; 2.Zhongshan Agricul-
tural Science and Technology Extension Center, Zhongshan 528400, China)

Abstract: In order to deal with the current status of soil pollution, involving complex sources, we conducted a series of field experiments; in
particular, we investigated the effect of integrative remediation measures (based on foliar fertilizer and several passivation materials) on Cd
accumulation in rice. The results indicated that the tested ‘foliar fertilizer’ had no significant impact on Cd accumulation in different parts
of the rice plant. The integrative treatments (i.e., ‘modified molybdenum ore’, ‘foliar fertilizer + modified molybdenum ore’, *foliar fertiliz-
er + lime’, and ‘foliar fertilizer + hydroxyapatite’ ) could instead reduce Cd concentrations in all parts of the rice plant, but had no signifi-
cant effect on rice yields:root Cd decreased from 47.9% to 23.1%, straw Cd from 37.5% to 64.3%, and the Cd concentration in rice grain
decreased from 48.8% to 25.2%. Notably, the Cd content in rice grain was lower than the National Food Safety Standard Limit (0.2 mg -
kg™) under all treatments, except in the case of the ‘foliar fertilizer’ treatment. The main effect of the modified molybdenum ore was to re-

duce soil available Cd concentration and Cd concentration in roots : it reduced the migration of Cd from soil to rice, successfully reducing
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the Cd content in rice grains. The treatments containing foliar fertilizer significantly affected the distribution of Cd in rice, mainly by reduc-

ing Cd migration from rice root to shoot. The combined application of foliar fertilizer and modified molybdenum ore provided significant ap-

plication advantages compared with that of simple foliar fertilizer; however, no significant difference was found between ‘foliar fertilizer +

modified molybdenum ore’ and single application of ‘modified molybdenum ore’. Perhaps, these results were due to the low pollution risk

level and the period of application of the foliar fertilizer. A comprehensive consideration of the remediation effect, its additive amount, and

potential long—term effects, a systematic measure of ‘foliar fertilizer + silicon passivation’ is an effective passivation method for safe utiliza-

tion of Cd contaminated paddy soil in Pearl River Delta. The great significance of this study lies in providing solid data for the establish-

ment of a technology system that would allow the safe utilization of heavy metal-contaminated soils in China.

Keywords : cadmium; foliage fertilizer; passivation; rice; integrative technology
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M Cd i 0.21540.003 mg- kg™, AR 4 [ 1 5895
YR B PEA 4 AR LE ) (B % (2008)39 5 ) i 56 F 4
HE 5 Y RUBS: (4 B0 A2, 12050 56 o508 158 3 75 e XU 46
Y, BRI A IERE AL PE AR WA 1.
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Table 1 Physic—chemical parameters of the experimental soil

HFRALFEFR Physic—chemical parameters HUHE Values
pH{H 6.37+0.04
T & Alkeline N/mg-kg™ 17118
4% Total N/g-kg™! 1.52+0.13
B Available P/mg kg™ 11.5+1.0
42 Total Plg-kg! 0.54+0.21
T EH Rapid available K/mg-kg™ 18.7+1.5
441 Total K/g-kg™ 25.3+0.9
CEC/cmol (+) +kg™ 6.83+0.30
4 ML Organic matter/g-kg™! 55.2+3.1
-3 Cd 75 & Total Cd concentration/mg - kg™ 0.376+0.053
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Figure 1 Schematic diagram of experimental treatments and field planting
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Table 2 The designed experimental addition amount

b T DTEHE . ﬂ".‘tﬁ *;J“ )
Treatments Area/m? Foliar Passivation materials/
fertilizer/L kg
Xf i CK 30 — —
AL 1 30 0.025 —
ks 11 30 — 9
M+ 2P £ T 30 0.025 9
TR IE + £ K IV 30 0.025 45
A HE R A V 30 0.025 13.5
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Table 3 Rice yields under different treatments

= B P S
%' s i S
Rice yields/ Percentage of
Number Treatments o .
kg-hm™ increase/%
CK Xif e 7800+735a —
I I T E 7740+450a -0.8
I [EE Eh 0 7590+448a 2.7
m IHAIE+ 2™ 7455+930a -4.5
I\ I TETAE R 7620+390a 2.4
\ MHE RS+ IEBE AT 736524952 -5.7

T A NG P REROR 225 835 (P<0.05) . T,
Note: The different lowercase letters indicate significant differences
among treatments (P<0.05). The same below.
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Figure 2 Soil pH values under different treatments
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Figure 3 Extracted soil Cd concentration and Cd in roots, straws and grains under different treatments
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of rice grain under different treatments
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