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Abstract: Objective A pot experiment was conducted to comprehensively evaluate the effects of different passivation materials on
the passivation of cadmium in soil and the degradation of Cd content in Ophiopogon japonicus. Methods Using one-year-old O.
Japonicus as experimental material, the effects of passivation materials such as white marble (Ar), straw biochar (Br), fly ash (Fh),
bacterial residue (Me), and diatomite (Dm) on the absorption and accumulation of soil total Cd, available Cd and Cd in different parts
of O. japonicus were studied by soil pot experiment. Results In the two Cd contaminated soils, the soil pH value was increased under
different passivation materials treatments, and the soil cation exchange capacity was significantly higher than that of the blank control
group, which was positively correlated with the soil pH value, while the total soil Cd content and soil available Cd content, and the Cd
content of the aboveground and underground parts of O. japonicus were significantly lower than those of the control. According to all
the indexes, it was found that the passivation effect of Ar on heavy metal Cd was the best, followed by Br and Fh. Conclusion
Combined with the results of pot experiment, Ar, Br, Fh, Me and Dm could effectively reduce the total Cd content, effective Cd content
and Cd content of O. japonicus, and also promote the stable harvest and yield of O. japonicus. Comprehensive analysis, Ar, Fh and Br
have the best passivation effect on heavy metal Cd and can be used as the preferred materials for soil passivation remediation in the
planting area of O. japonicus in Santai.Conclusion Based on the results of pot experiments, Ar, Br, Fh, Me and Dm can effectively reduce

the total Cd content, effective Cd content and Cd content of Ophiopogon japonicus in various parts of the soil, and can also promote the stable
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income and production of Ophiopogon japonicus; comprehensive analysis, Ar, Fh And Br has the best passivation effect on heavy metal Cd,

and can be used as the first choice for soil passivation restoration in the Ophiopogon japonicus planting area in Fucheng.

Key words: soil; passivation remediation; cadmium pollution; Ophiopogon japonicas (Linn. f.) Ker-Gawl; Ar; Br; Fh; Me; Dm
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Ca(H2PO4) - H2O (7374l 85%) 0.496 g/kg Fl1 KC1 (43
Hral 99.8%) M1 bilgd e MR RHE TR A .
1.2 4&8

3300AAS A K He i W Wi 1% 4 ( Thermo
Scientific™), DHG-9023A FEIVER SN TEF (IF
MNTHEAIRATD, UV-1800 HIELANa] WA it
(HARBEATD, midAHE Ol (R ke
S, HH-MS BUEEKB# (SInE2ZHRAFD.

F1 I HIREARMR

Table 1 Basic properties of tested soil

SYFEE pH AHUF/(gkg") CEC/(cmol+kg™!) M%/(mgkg") EB/(mgke) B8#/(mgke") 4 Cd(mgkg") HUZE Cd(mgke™)

fRIKE 5.94 19.9 12.6 23.2 10.4 14.8 1.19 0.389
EkE 561 19.2 12.1 21.7 9.8 15.1 2.07 0.693
F2 HRAEAMRERMR
Table 2 Basic properties of tested material

MR FEHb pH C/% N%  P/% K% Cd/(mg-kg™ Fif2/mm
Ar Vg )1 At 22 8.54 — — — — 0.07 0.15
Br VY )14k 9.20 52.18 0.87 0.24 2.41 0.28 0.15
Fh VY )1 B 10.86 — — — — 0.17 0.15
Me PHERIE 7.34 36.59 1.49 1.02 0.94 0.31 2.00
Dm PO )1k 5 6.62 — — — — 0.18 0.15
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Different uppercase letters indicate very significant differences between

/.

treatments (P < 0.01), while different lowercase letters indicate significant
differences between treatments (P < 0.05), same as below

1 SERIRHTRE (A) AISKE (B) i551IR pH #9520
Fig.1 Effects of different passivation materials on pH in low

(A) and high (B) concentration pollution soil
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Fig. 2 Effects of different passivation materials on CEC in low
(A) and high (B) concentration pollution soil

2 Ar. Br. Fh £l Me 4 fh4ifb At Rl 4038 )5,
R Cd i5 4+ 1% CEC & &R 25 T X8
(P<0.01), HEXTHEEH 35.38%. 28.62%- 20.00%
A1 18.77%; Dm AbFE)5+1E CEC S EEZEH T
TZH 14 CEC & & (P<0.05), mHXE 12.31%.
MR FE Cd 1594 L3534k E, £ Ar. Br. Fh il
Me 4 FiEifbPRMb B f, +3% CEC & EINEE
T (P<0.0D), 5lEH 33.33%. 28.03%.
18.25%7F1 20.95%. Dm Ab#J5 3% CEC &L
AT 3 CEC & & (P<<0.05), XTI
1.13 fi%.

33 AR#UMRNTIERS Cd SEMEMN

K 3 KB, SxtfEAHLE, £ Ar. Br. Fh. Me
A1 Dm 5 FEILAM R EL fE, 3R Cd B EIIRE
FART X, 23 B RN FE 1 27.11%~67.25%41
25.85%~55.85%
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3 AESUMBIHERE A) FSKE B) LIRS Cd
SENFMm
Fig. 3 Effects of different passivation materials on total Cd

content in low (A) and high (B) concentration pollution soil
Cd FEHWEZMTXE (P<0.01), 75K
55.85%-+ 52.95%- 50.89%-. 35.65%F! 25.85%.
34 TREHEHUMEINTTIEEN Cd A=

53+HEMEL, £ Ar. Br. Fh. Me 1 Dm 5 #f
B EHGE S, HIEEARN Cd FEIMEERT
ot L, 43 Sl 5 6o B ARG 17.74%~ 58.95% K11 12.60% ~
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J& » IR E Cd i5 41 3B A R Cd & ES 3%
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3.5 TRFEAMEEZ S Cd IRAIF I

A IR CAd S M S, MR 3 4 il 4,
XML, £ Ar. Br. Fh. Me 1 Dm 5 4tk
MEMEE G, 224 F Cd RFEALE 0.19~0.34
mg/kg 1 0.31~0.66 mg/kg, 51 & F A% T X HE 4
(P<0.01), 43 740 e FE AR 28.44%~ 58.72%FH
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Fig. 4 Effects of different passivation materials on available

Cd content in low (A) and high (B) concentration pollution soil

®3 SUMBRMTERSRIIRLLZE CAEE
Table 3 Cd content capacity of crops in different cadmium-

contaminated soils

AEFE H BBy Cd B/(mg-kg ™) HUF#84 Cd B/(mg-kg™)

X HE-1 0.4740.032A 0.5540.03aA
Ar 0.19+0.02dC 0.20+0.02¢E
Bri 0.24+0.03cdBC 0.24+0.03dDE
Fh 0.27+0.05bcBC 0.25+0.03dD
Me; 0.30+0.06bcB 0.3740.03cC
Dmy 0.34+0.03bB 0.46+0.04bB
X HE-2 0.7740.07aA 0.7440.03aA
Ar 0.31+0.03fD 0.25+0.04¢E
Br 0.38+0.04eCD 0.30+0.04dDE
Fhy 0.43+0.03dC 0.324+0.03dD
Mez 0.60+0.07cB 0.53+0.02cC
Dmy 0.66+0.03bB 0.63+0.02bB

[ 5 G AN RN S R AL B 72 57 B (P<<0.05), AR
HF RSB N 2 R (P<0.01)

Different lowercase letters in the same column of the table indicate
significant difference between treatments at 0.05 level, Different capital

letters indicate significant difference between treatments at 0.01 level
14.06%~59.03%; A [FIFF R BR )22 244 T8 Cd
JF B HUAE 0.20~0.46 mg/kg il 0.25~0.63 mg/kg,
KI5 Z AR TR (P<<0.01), 23 S0t R BRI

16.43%~63.42%F1 14.54%~65.99%.

MARIK B Cd 15 4 -3k &, 4 Ar. Br.
Fh. Me fil Dm 5 # it i B AbHE 5, 224t F 35
Cd & ERBX A T 58.72%. 49.36%.
42.20%- 37.23%F1 28.44%; F XM T HE Cd & &%
SR> B FEAK T 63.42%- 57.58%- 54.21%- 32.43%
1 16.43%.
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