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Effects of Different Kinds of Organic Materials on Soil Heavy Metal

Phytoremediation Efficiency by Sedum alfredii Hance
YAO Gui-hua, XU Hai-zhou, ZHU Lin-gang, MA Jia-wei, LIU Dan, YE Zheng-qian "

(Key Laboratory of Soil Contamination Bioremediation of Zhejiang Province, School of Environmental and Resources Science, Zhejiang
A&F University, Lin’an 311300, China)

Abstract: In this study, a pot experiment was conducted to investigate the effect of clean organic materials i. e. , biogas residue
(BR), mushroom residue (MR), and bamboo shell (BS) on phytoextraction remediation of two heavy metal contaminated soils
(collected from Wenzhou and Fuyang, which referred to “Wenzhou soil” and “Fuyang soil” , respectively. ) using a cadmium ( Cd)
and zinc (Zn) hyperaccumulator Sedum alfredii Hance. The results indicated that the effects of organic materials on availabilities of
soil heavy metals were different due to different kinds of heavy metals, organic materials, and the application rates of the organic
materials. Addition with 5% BR showed the greatest activation to copper (Cu), Zn in Wenzhou soil, and in Fuyang soil 1% BS had
the highest activation for Cu, Zn, lead (Pb) and Cd. Growth of shoot biomass of Sedum alfredii Hance increased with the addition rate
of organic materials, and the plant dry weights were increased by 23.7%-93.0% . In Wenzhou soil, only 1% BS treatment had the
best effect on Cd uptake and accumulation in shoots of Sedum alfredii Hance, increased by 22. 6% , while other treatments were inferior
to the control. For Zn, MR treatments were inferior to the control, while other treatments were superior to the control, of which 5%
BR, 1% BS and 5% BS exceeded the control by 39.6% , 32.6% and 23. 8% , respectively. In Fuyang soil, for Cd, the treatment
effects of 5% BS, 1% BR and 5% BR were the greatest, of which Cd accumulation in shoots exceeded the control by 12.9% , 12. 8%
and 6.2% , respectively, while Cd accumulations in shoots in all other treatments were less than that of control. For Zn, the treatments
of adding organic materials promoted Zn accumulation in shoots of Sedum alfredii Hance, and the best treatments were as follows: 5%
BS, 5% BR and 5% MR, exceeded the control by 38.4% , 25. 7% and 22.4% , respectively.

Key words : organic material ; Sedum alfredii Hance; heavy metal; soil; phytoremediation

HHEE LRGN H 23R, RAHAEL. AR RESR, I ELS RS R EENEE, ER T
K EARRERE THWHEBE R E . &Y HEBEMRNHEZ — KM KEEREAN
BRE UKL GBE S UORIGEES R S L0 LT & B —Fh AR s R A e, A
R SESIIMEANr A IR g 015 010, fsiEME 2015050 /
7I< HYA BT R R A \“‘{ﬁﬁﬁizliﬁ’ﬂfﬁ)%@; =il BE&WH: gﬁ%g‘ Tg?ﬁg ;’f;i;j”lﬂ %L ;%?f%g&lfjﬁ%ﬁ%ﬁW
SEERTI G M R AR H 252 8N e, bR (1987 ~ ) B L BF50 4k , T B 0F50 7 10 h 30
IR ). bR AR S ) A5 st oo en



11 14 WREERE S . TR A ARG R M 5 A 5 i 4 e SRR 5 4269

PR Zn | Cd A R, 2 H AT L BBy
AR Zn | Cd TS Y IR ARY 2 7 SR,
TR BIPMF AR R R 52 | SRl TR 16 52 HR 8%
REALAEARIR™ , PR 75 2 SR JUS8R AR5 it 2 it A AL
NE . SR E AR AR m M S R 01
AV A P R R A IR R S, B ARR A
P ST HLRE T A o LR BE
AU IR R I8 HOR R 75 5, b m] 45 AL AL
A, R AR 5 T ELTE 0 B 0 5 A+ O 35 %
AR AT S B PN — Rl S AT
AFRTTEE 0 R T KR A LB R AR
KR E IR (WA, B, #1952 ILB A
BUIBHH S . B & B e R | AR bk
R BOCR ML AW PR B, nT A A
VRS HUIC AR sl - ke WA 1O T
Provm TR s 0, RAE S & KRR 2R, & AR
FIRLER4E S o3, M 55 A 7 A DAL RE S AR A0
JRAGHERE S UL A RN A 3 AR
AT LA R AR L ORAE Ty T EAEET A o) i i
FErp RN T LR S5 n] PR HLY) (DOM ) AT
DA A 4 8 o 4 Jm , DA 32 e e AT ] A AR 0 A7 3K
PO R A M, R AR RS R B A AL
NS5 BFZ 3P 2g et Cu, Cd & & B g, {2
HET/NEEXT Cu, Cd WICRIFR R, B, Wei 451
TEWT ST o AR BCR BESRAB . Cd 15 5% T,
Tt XS 26 3 4w 1 BROR SRS Cd B4R HLRE
FA LR THBE Y B E S 5 9 IR E N
DB S (A BRI B I3 A Y 18 2 G R

RO AL I AN ) i 28 2R st 2 Bl R
AR 2200 Rk, R A WL Al I 16 52 o 4 T
TIHATRIE— LW, I H AR 2 AT 5ROl K
FEMIRAR AR B R R AB S G i e R S i
WARIE. AT i AR, R Lk 3 R AL
PR A R e B w5 Y LI RIRCR , LAY
o HIRSE P 2 AR B 2%

1 MRS

L1 bR

BEAAEY) . BCH VLA BN — S R
BB B REMEY R M 5 K (Sedum alfredii
Hance) ,iZAHY) RE A5 TCPE B0 , 26 4F 4 AT N T %
R ER R 5 em, R/NS) | R THZEFIA
I B AR ARAE ) AR

BESA LR THE, R A RPUEA PR FE K
D2 Ot AT R R A B R RARH
RIS YR TR TR R O BB (205
80% ) TR A AR koS . A8 . A KSR 5T,
SR G2 AT 0N T, B R 55 5 28 ke I T A
&, AT RTA YRS R i 5 i 2 mm s H
HAPER L 1.

PR . —FhoR FR A RO B2 B i 0
b,y Cd {55 AR FH 438 RN ) |, 55 —Fh Rk A BT
ME TR S S —/ N b, hZ e mE a1
Yefy I CE ) AR LR 1. i e
0 ~20 ecm WFRZE 3 B THEART,1E 5 mm
i 78 1.

F1 B ERELER

Table 1  Basic physicochemical properties of materials used in the experiment

PR M+ W REERIL aspicy Froe
pH 5.32 5.64 6.50 7.80 6. 80
H LI % 4.05 2.86 52.72 75. 11 56.22
CEC/cmol -kg ™! 20. 60 9.19 — — —
LR/ % — — 1.72 1. 14 2.24
W/ % — — 0. 20 0.10 0.44
28/ % — — 0.91 0. 60 1.35
Biifif 5/ mg kg ™! 246. 96 197.72 — — —
F AW/ mg kg ™! 74.86 9.19 — — —
AN/ mg kg ™! 365. 50 88. 50 — — —
4 Cw/mg-kg ™! 84. 64 1183.48 25.50 10. 00 8.43
45 Zn/mg-kg ™! 228.15 2403. 15 256. 25 85. 40 7.59
4 Pb/mg-kg ™! 77.35 817.75 1.75 3.30 0.23
4 Cd/mg-kg ™! 2.65 13.15 0.25 nd" nd
H# Cu/mg-kg ™! 8.14 768.73 — — —
B Zn/mg-kg ™' 54.20 1140. 36 — — —
H AL Ph/mg-kg ™! 11.71 515.01 — — —
% Cd/mg-kg ™! 0. 49 2.61 — — —

1) nd FRAKH
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Fig. 1 Effects of different treatments on pH in two soils
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Fig. 2 Soil organic matter content affected by different treatments
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Fig. 3 Biomass of Sedum alfredii Hance shoot dry weights affected by different treatments
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Table 3  Effects of different treatments on heavy metal concentrations in shoots of Sedum alfredii Hance/mg-kg ™"
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Table 4  Effects of different treatments on heavy metal accumulation in Sedum alfredii Hance shoots/ g« plant =
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