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Abstract

Heavy metal pollution is the typical polluting objects the of country pollution phenomenon. It
mainly performed for soil and water pollution. Due to the industrial development and wastewater
and exhaust gas is improperly treated, that cause the phenomenon is more serious. How to man-
age it has becomes an imminent problem. This test added appropriate cadmium, zinc in the soil
and plant basil and lemon mint and rosemary and lemon vanilla in the soil .And then we measured
the morphological index, biomass, plant heavy metal content and soil heavy metal content. And we
lead into transport coefficient and enrichment coefficient to compare four plants that which have
more potential for soil remediation.
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1. REE=S

AR NEE “Hgmz2” , RGH T SV AG R AT AR L, SR ¥ 5E
R BETT R, A ARG G it R sk, AOGHRT TR E S BEA Ty, SEGR X 4, KEEIR BT
HERITYe, MG SRR AR R S AR, R E R b AR (L], BRI
A AR AR K L E e ia# k2], T BL MM RIESR) 23], MWz R R AE
WLEBEINE PSRRI ROR, FEORFEMEE . B LAEY) AR M[4]. s R A 1B ERE
FIEYI XA THE E R[5]. HAT, CAphfil iR ST 0 2 A[6], i X LA IRl A e
AHHETT A, BENB A RUIA BT AL -3

NI, ARSZRGERL 4 R TI 0007 A AT ML, WU HRME R AT, PO A I
Y, 535t I3 EREAYERAT R TR, TR K O P S5O0 RT AR 3 5 (R 3 7 Ml 48 5 39 11
TLHR

BHON AN, HHEZREIR, HOUR RS [7].

PR AR YD, IR, R RVOIR, A R KT A IR[8] .

P NZELEE NG HEY), R, WEEE, WmESE, HERE, A KImNR. &5
B T HAAGME SN, 55 B TIEN A )2 KR -

RIEF NS TERHEARTT B FEY), BATRRIRI W, AT R BRI

2. MIEF5E
2.1, RIWHR

AR 4 FFHEHEY), JURE. IR, FEEE, WIEFERNRBN R,
2.2. KWE

SRR TR0 X GOPRRLE PR A (1 BE T L b (4R 500 mg, BE 200 mg, VRSB EREHLEIA 1:1), [FR
FEBAT IR B2 A L g AT A, AEAX . 4 MR TR 7 AT B o, A RIRE
932°C, Wi IRy 12°C IR = KM REAT, RS B R O B o — E R e e M. i 2016
9 H 1 PRI, 1A E#AT NS X PR AL B AT [0 (K DK FIREAC AL B, W5 il
ot T 12 4 6 HEUED AT, BHATRSIEFRINE, RN SR w5 5.
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2.2.1. EYRSERNITE

X AN [ AR B RS (ORI 5 ANFESL, T EARFr Rk . B R, oK. R
A RN A Y P IE 3 ANERHATES B RNE. EIEDVE, LRSS, o
TR 2R AR R sy, MRS E . BEEMTHT, M 80CHTEHEBEAFTAMN, MEHRTRFE, W
ETRENE. (FERELOh FETE S5 3T E2 b)) [9]. BT kY RT B i 4 .

222 EMEESRSENRE

XPHETF A RE AR AT B BE 1 05, X 0.2000 g A% S ISR DU SR L0 R R, I VRZ608K, i 10 ml
HNO; & T4l EyFAG, Fn 5 ml HF 846, 5500 5 ml HCLO, VH Ak, FriliAA TH 10 208 T VR A4 8
2mlJ5, TN 2% HNO; & 25 22 50 ml, AR o H B e 73 66 FE 1 (TAS-986) Il i B 4 J& 7 & [10]

223 BRI HESEREENE

B R AR Br 38, B Tl XA R, S, F E 250y 0.25mm 37135 503 U8, W& pH 1A .
I 0.2000 g 3% TR VIS L@, IMARAER(HNO;: HCLO, = 1: 4)10 ml, ¥4t 30 min, L2
TEBAE, IEHIERE 2ml, H 2%RIEER € 242 50 ml, e 68 & E[11].

2.3. BuB4bIE
FFF A5 7] SPSS BP0 E4T 77 25 4007, il Duncan’s 3 A 2230 A7 T 500 B 2
3. HREN

3.1 iR, BHAENTFEHEMHR SR

M LA, JURBEER. FEa TR IUES IR 2 L I, B GRS B, A
T2 BRI SIRE A R o A R Ak & 2R T 2% oo BRI AE AR, (BB 58 LA E &R
KPR R o IRIE A R TS, RS T T BT A TR AR R T I o A R e 1 i K 9 e T
HAR IR X A o
32. #. FHAENTREYSEMERNRME

M 2 FTUIAS LR B3 B At 0 e i ek B, T T EE AR e b A T ox B,
JURBE AR LAY At AR R K 7 8%, (A3 R R A K

Table 1. Effects of different plantson on morphology under Cadmium and Zinc stress
=1 8. e T RIS

ENELTYE Fkerlem HMBU A KM /em B KM %5 lem
LR CK 41.16 £6.30 121.80 + 21.04 6.00 +0.40 2.76 £0.33
HEE 4452 +2.06 124.00 + 19.00 7.07 £0.49 2.89+0.26
Frig s CK 20.04 + 4.83 83.80 + 11.35 5.98 +0.63 2.80+0.27
Pig: &t 9.58 +5.39 64.00 £ 1.41 4.66 +0.33 3.18+0.85
Hi%k#F CK 13.68 £3.75 34.20+5.17 1.84+0.41 0.29 +0.03
buSESS 12.14 +2.44 22.80 +3.19 1.93£0.29 0.26 £0.05
Frig A CK 74.46 + 4.98 27.00 +£6.20 73.21+551 0.98 +0.04
PR 59.92 + 12.55 16.00 + 2.00 56.06 + 4.47 1.00 £0.10

T CK O AR 35
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Table 2. Effects of different plantson on biomass under Cadmium and Zinc stress
=2 R HIETHREIEIREIENFI

ENGEEES Hb b4 /g Hb R /g Hh b H g Hh N g ek b
NEE CK 20.52 +5.49 4.85+0.58 344+1.21 1.58 +0.21 0.51 +0.17
HEE 35.43 £15.77 2.98+0.98 4.94 +0.69 0.58 +0.14 0.12 +0.04
Frig s CK 12.52 + 6.57 2.98+1.15 473+0.64 0.78 £0.20 0.17 £0.05
R W A 33.49 £11.00 6.35+0.47 7.89 £0.96 1.33+0.48 0.18+0.09
Hi%EF CK 2.20+1.43 6.48 + 2.68 0.70 £0.14 0.67+0.22 0.98+0.35
PRI 2.18+1.75 0.42+0.33 0.65+0.23 0.34+0.14 0.62 + 0.46
FrEA L CK 54.64 + 17.49 324+1.34 13.42+2.15 1.00 +0.37 0.08 +0.04
AR 35.68 + 11.76 8.06 +0.86 8.37+0.83 1.88+0.25 0.23+0.03

E: CKONZE PN+

Fr i AR 25 IR AR LS TR, ATDAS I AESR . SrRihia T, AR T Arsalmr AR AR 2

W RAR PR,
EIEAFH 5 NEUELE RAMC TR, Kb BT HISARMZER, 8. FRACBLR ] ik
HEVERA R,

Py e B M AR T A O A X B, T SR AROE e T I, ARG R,
IR R S BN T LM R R A K

33 . FAENTREYNESESENRM

M 3 HTLAARE], JUZ BRI N AR P & RN TR, HORBEE I ORI & R & By T, AR
A& KN Zn > Cd > Cu > Pbo A4 & & B T, N A& BN Zn > Ph >
Cu > Cdo XKIAFFER T Cu Hh EASANM T EAR T X, Cd A Zn i3 Bl 2 m T IR . A7 o [Fl ik
IR PR TN AR Cu S R BT, Hom hixd I
34. FREYREIRES RS EMELR

M 4 TR, P AR LS REER AR, Cd AR IR B R P& ERAL. Cu
BRI AT (2 5 P A, AT R A R R R Zn AT E R AR S R R, EURET S
BRI
35 FEHEYMM T EESRIFERENALE

g e I3yt SR R s B AR EERIRE ), IR RECRR O B I E SR
HEAM TN EEE S R).

W S AR, AN T P B R B TR E AT R A, HRINVREESR .
X T Cd el 3 YRS mRAH ZEA R, HILh DUURIERSUE . X Cu i LULZE B
Lssim, BEERNEE. Zn WHEBRCRUIURERI R, &I 3 Ay, A2EEER.
36. FEHEYMMTFESRERENLR

B AR AE R AR MO S B U 0 IR R, T AR R B (R ARk ) < S Rk P
PEAF PR % L R R L A ) RO

MFE 6 AT, XF Cd 1= S DULR IS AR B E e, A HARE 3 REM S+ B3, PR
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Table 3. Heavy metal content of different plants under Cadmium and Zinc stress
=3 B HhETHTREYNESRSE

4 mg/kg # mglkg #i mg/kg £ mog/kg
ENGEEE
b H R Hh Hb R Hh T $h_E T
JUEH CK - 29.25+0.35 - 045+070 10.15+056 8.19+0.62 57.23+145 1500+141
iN=S - 888+124 682+059 1428+004 18.89+099 10.99+1.08 1044.03+76.55 1015.43 + 17.42
FriEMifT CK 28.75 £ 1.06 - 0.45 £ 0.07 - 11.49+0.37 - 430.68 £+2.02 28443 £2.37
FREEHR  106.65 £2.98 132.47 +0.66 - 10.10+£0.44 40.20+099 3515+1.29 538.03+36.38 875.91+33.64
Hi%k#F CK - - 045+007 165+0.15 670+1.48 1803+040 9400+1.41 191.24+9.88
RiEFH - - 219£0.10 17.06+084 250+0.71 10.14+0.55 30453+7.38 848.73 £3.50
Frig i CK - - - 10.08 +0.60 22.43+0.96 30.86+0.91 0.25+0.07c  1078.56 + 7.69
g o - - 6.59+0.23 43.85+0.89 - 20.73+0.45 111.73+9.22 1240.28 +12.96

i RPEEEEN 7 RN ESR SR

Table 4. Heavy metal content of different plants in rhizosphere soil

T4 AEEVRFIREESESE

ENGIELYE £ mglkg % mg/kg i mglkg £ mglkg pH {#&
NEE 38.79 + 0.66a 1.51+0.01b - 162.69 + 0.62b 5.99
Fr G ST 38.45+ 1.14a 6.23 £ 0.03a 6.00 + 8.41b 357.23 £ 1.44a 5.84
R F 37.40 + 2.62a 6.23 £0.03a 15.75+0.21ab 362.06 £ 2.91a 5.98
P A 5 44.13 + 6.8% 5.42 £0.01a 26.83 +4.10a 417.39 £ 7.45a 5.92

VE: #SIMCE R ROR Duncan's KeIIZE RACTE, AR Z M, RRANG SR 005 KFREXER: FoheRaRyE
TRARI 5 A

Table 5. The transport capacity on different heavy metals of different plants

F 5 FEMEMMTRIEERBHIEIZEE

I8 R H5(%) (%) 4 (%) B (%)
=34 - 47.77 £0.06a 173.09 +0.26a 102.77 + 0.06a

Fr i 80.50 + 0.02a - 114.51 +0.07a 61.39£0.17b
I 31.9+0.00b 12.84 +0.01a 24.50 +0.06b 35.88 £0.01b

Fr AT L 30.73+0.32b 15.02 + 0.00a - 9.01+0.01c

W BIHT ST RN Duncan’s Kl ZE Rk, FIA D ZE RS LE, AEANS TR 0.05 K FEFEER; RheRaih -k
ARAKL I L e

Table 6. The enrichment ability on different heavy metals of different plants
= 6. TREYMNIEECRENESHE

FAERN (%) (%) 4(%) (%)
HEE - 102.14 + 0.61a - 39.77 +0.18b
A 62.10 £ 0.09 102.06 + 0.79a 96.67 + 0.00b 126.01 + 0.63a
ik - 30.99 +0.12¢ 76.40 £ 0.60a 31.54+0.04b
&R - 93.55+0.19b 81.04 +0.24a 32.93 £0.00b

W BIBT ST RN Duncan’s Kl iZE Rk, FIA D ZE RS LE, AEANS RIS 0.05 K PFEFEER; RheRaiyek

ARARLIN L e
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M, Foht 3 FEAINITE 4 ANERF EXRA T R, (e b, JURES M bR R R T %
AR LA X, A O TR . TP, AR LI R T, B B 1 T R 7 L 7 %
PEURR AR S BRI T LR BRI R AR B AR B, R R SRR — S (R

I LS RMORI B R, R T Ph (USSR DB, JURHEX T Cd. Cu. Zn [W#iE
BAE. EA SRRSO, LRSS . BB . AR Cd, R B T Zn fmRilichE
I, R AR AP HL TR Cu

LA LR, LI RN B R R I R TR R A A B R R A R R URS
PR . WP B AR IS S T R B T . X BEIIX 3 RRIAITE B4R o B 1 L
i, BRSO AR, ELAEAE KRS S, SR A — S I A

& H
TR KA ANE BN I 25 5% Bh 1 H (201610576032) .
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