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Phytoremediation efficiency of Pennisetum hydridum for acid— and cadmium -polluted soil and its safe
utilization

XIE Hua'?, ZHAO Xue-mei'?, XIE Zhou', WU Kai—qing', LI Xiang-lin'%, YANG Rui-gang'?, PENG Bo', YU Meng—hao', HE Jin—hua’
(1.Scientific Research Acdemy of Guangxi Environmental Protection, Nanning 530022, China; 2.The Collaborative Innovation Canter of the
Ecological Environment & Integration Development in the Xijiang River Basin, Nanning 530001, China; 3.Guangxi Soil Fertilizer Workstation,
Nanning 530007, China)

Abstract : Under field conditions, phytoremediation of acid— and cadmium— polluted soil by and its application safety were studied. Pen—
nisetum hydridum exhibited Cd—enrichment capacity, as indicated by its enrichment coefficient of greater than 1. Under different soil treat—
ments, Cd content, extraction quantity and efficiency of P.hydridum were the highest in the control, which was up to 1.69 mg -kg™ (dry
weigh ), 119.91 g+hm™ and 6.98%, respectively. This indicated that phytoremediation efficiency of P. hydridum was better than that of
Solanumnigrum, a known Cd hyperaccumulator. Calculation showed that it would take only 9 years for P. hydridum to remedy Cd polluted
soil in the experimental area by reducing soil Cd below the limit of the grade II of "Environmental Quality Standards for Soils" (GB
15618—1995 ). In addition to soil remediation, P. hydridum also has wide scope of applications, such as forage grass, organic fertilizer,
paper—making material, energy plant, etc. Pennisetum hydridum would therefore be a feasible plant for phytoremediation of acid— and Cd-
polluted farmland and safe utilization.

Keywords: polluted soil; cadmium; Pennisetum hydridum; phytoremediation; safe application
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A SAERRAREY), W7 T RHME I, J& C4 4
Y1, BA R R KIS A o7 i R NSO T
PR SR . FRET 20 tHhad 80 AFACAE MRSk,
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TR X A 3 A B AL PR - 25 5 (1.21£0.08 )g -
em™, FLBREE 53.52%+2.70% , 45 HLJ5 & & (17.09+1.95)
g ke, B S i (73.12+7.00 )mg - kg™, AL O
(43.16+13.36 )mg - kg™, F AW 5 5 (14.39+5.47 )mg
kg™,

TR X A 85 LR AL pH oh 4.60+0.74, 2 R PE
134 Cd 4(0.71£0.26 )mg kg™, 8 i 1 S I 55 ot
HFRME) (GB 15618—1995) " Z BRAE!I( +3E 4 Cd<
0.3 mg-kg™,pH<6.5), /1 Cd BET5 YL,
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2.1 1 pH BTk

ANFEAEBRZAET, B2 14 pH ARk an e 1 fr
IR FEYIRIRE 5 L pH AR IR AR /)N, i FH
TG LIRS Bk , 1A pH (Y RS
(P<0.05) , HAN ] (A8 )it 48 it = 10 G I8 3 1 22
S0 S A AH L, BRSE AR TS 0 SR S AR s )
A MUTC X5 T A 850 A0 - B R R TR R, 2
4 pH (H. WA ImAEVUEME D EEIRG A
HUTHE I T gz vptk, AN BB R 22 %
REA R+ R R .
22 EYEYE REEREMNBHRNEMIZR

M2 LUE M, S AET , BT R A Y
A 71.13~85.24 t-hm FEIRIG I A 2T AR K R F
R R A IS, SR BICZ MR, 7]
IEH AR SXT AL, B K+ & B AL A LS
AP e AT A Yy RN (P<0.05) , g &t hy
17.52~24.11 t-hm™, JFHES NG , SATREA ) 3
I EE TR ISR T R [l
APUBHR ML T 5 R TR St AR

R 1 FRLEEZHTHER L8 pH E

Table 1 Effects of different treatments on soil pH

e, _ Flvh ST _ ‘ KA _

TR kA R i ks
Xof B CAN it v ) ) 5.1740.25a 5.56+0.07a 3.95+0.57a 3.98+0.64a
IR+ A AN 7.4120.22b 6.8020.56b 6.3320.11b 7.47+0.02b
AR+ A A A DL 7.8320.42b 7.84+0.52b 7.33£0.02b 7.80+0.28b
IR+ A A+ 7.4420.40b 7.49+0.93b 5.71£1.97b 6.87+1.14b

T : RS R PR 22 57 B4 (P<0.05) . T .

Note ; Different letters in a row indicate significant difference(P<0.05 ). The same below.

®2 EMENEYE CINIEREY Cd WEERH IEMEMRBNE

Table 2 Effects of different treatments on biomass, and Cd concentration, BAF, extraction amount and extraction efficiency of plant

VisE Ry AWkl hm?(BFE)  Cd Fi/mg kg (THE) WHERI  Cd#EHE/g-hm™  CdREGCR/% HISBEE TR a
Xif B CAN it TS ) ) 71.133.10a 1.69+0.12a 2.38+0.17 119.91+3.29a 6.98 8.27
AR+ AN 95.24+5.09h 0.99+0.03b 1.39+0.04 94.29+7.75ab 5.49 10.52
AR+ E A UL 88.65+1.51h 0.8620.18b 1.21£0.25 76.33£16.90b 4.44 13.00
AIR+E AN+ 91.48+0.73b 0.88+0.20b 1.24£0.29 80.63+17.93b 4.69 15.82
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Lo, R EAT R A RR TR i, #4540
PP AR REE ) Cd SR TE GRE AR
#E) (GB 13078—2001)" Hg /™ 4% 1) Cd e e PR (B
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AT 2 4 FH o VR RERE, FH 340 F %, 45 b B
AT R ) Cd e Ok i B L
B SRS FEHE) (GB/T 23349—2009 )7 <2 (1) AE At
t Cd R AL B R FE (<10 mg-kg™ )N, IR
AN o AR AR YRR, TR A M i it
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1E CEE T BRI B MR 1 48 e R ) (SZDB/Z
109—2014 ) "W 5 1 AE ) B R RURR RH A AT i1 Cd R
T ERIE R (<1 mg-kg™ )P, [FIAE AT 28 42 0 5 T %8
HEAL ™ BT R T E P Cd 2 T iR &
FRUEE, i T P 20098 . AR RS EY &
B A2 7 Sk, R DUAH SR R Cd PR 1R (B PR
AT 2 4

3 itig

%&i‘fi%&#ﬂi, j:i%tiﬂ Cd é\%i\j 0.71 mg-kg’l
i, 2ATE A Cd (555 0.86~1.69 mg-kg™ (FH ),
wAERREOYRT 1, R EATER Cd B —EME
QAR 5 H R HFIE S5 R 7 1 me-ke Cd
AbPE L E, AT EERS) Cd Y EREY 2.56 mg-
kg™, GAMIRAE IR~ P FEI LI,
¥ 1 mg L™ Cd AbFHOK Fp 2T HE R4y Cd S B
9 13.38 mg-kg™, B TAMIE Cd & &, ATRER A K
EAET Cd AR S, 35 TAE R A SC
RITJE L3 rh Cd A RMEREIETE , RTTEARARTT I
FHSCWFTE, 0B LI Cd ARE S BATHXS Cd /Y
W A 2 A A G 2R, AR B G 3ol 3o e P 4 5 45
DA R P R B AR

3 HMEELED CAHWEE(ng-kg' TE)

Table 3 Effects of different treatments on Cd concentration in soil(mg-kg™ dry weight )

e, _ Flh ST _ ‘ KA _
TR kA Tl i WEkE
Xof B CAN it S ) ) 0.67+0.31 0.58+0.14 0.56+0.27 0.55+0.15
IR E A AN 0.68+0.28 0.59+0.27 0.770.30 0.75+0.13
IR+ A A A DL 0.65+0.07 0.60:£0.00 0.520.13 0.510.19
IR+ A A+ 0.87+0.37 0.81+0.25 0.54+0.13 0.54+0.08
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EATREXT Cd A i B AR ISR I i 20 )
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