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Effects of Microorganism on Physiological Activity of Solanum nigrum and Absorption of Heavy Metals
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Abstract; Effects of Paecilomyces lilacinus and Hypocrea virens screened from soil in a landfill on physiological activity of Solanum nigrum
and absorption of heavy metals were studied by pot experiment in greenhouse. The results showed that the strains could promote the growth of
Solanum nigrum, and thus increase its absorption ability for Cd and Pb. Paecilomyces lilacinus could improve antioxidant capacity of Solanum
nigrum, and promoted the migration of Cd from soil to the stem and leaf of Solanum nigrum when soil was only polluted by Cd. While
Hypocrea virens could decrease antioxidant capacity of Solanum nigrum, and not promote the migration of Pb when soil was only polluted by
Pb. The mixed solution of the two fungus could increase the absorption of heavy metals by Solanum nigrum when soil was polluted by Cd and
Pb. The enrichment factor of Cd could reach to 4.25, while that of Pb could only reach to 0.19.
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TR TR B LGB R EEY, &
B EE Wi ERAYIMLE RS IR , &
FEVR BRI 1G5 4 BS 1S BIRE T 52 2 000 mg- L™ P>
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1B F5r A TIA SERETT ¥, AR I e I 08
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CﬁL(CCGLHGCL CgLLTGL( AGTAG
C8CGCCGCAGCCECECCTGCGiAGTACE:ECACRCTCGCALC
GCG C CGCCGCAGCC C CCTGCG AGTAG

* 600
CCCGCTGAACTTAA
CCCGCTGAACTTAA
CCCGCTGAACTTAAG!

TCCGTAGGTGAACCTGCGGAGGGATCATTACCGAGTT TACAACTCCCAAACCCA TGTGAAC TTACC A GTTGCCTCGGCGGGA cc ¢

c CCGGACC AGGCGCCCGCCG AGG c cc AAACTCT TTG AT C CC GCGGG

CAC CTCGCA CGG AGCGCGG G CG CAC GCCGT AAAC CCC AACTT

VKiE : 1. DNA marker; 2. THEREHR; 3. T4RTHE

B 1 WAEEN PCR = HEikE
Figure 1 Electrophoretogram of PCR products of the two fungus
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kg 1 2 mm FEfEE L BEA RIS, A CdCL,-
2.5H,0 F1 Pb(NO, ) ( Z3 1745 ) B A e R 5 . Hrp,
Cd(Cd**) 1 Pb(Pb*) B —75 YL 43Il & 0.5.20 mg-
kg™ +F1 0,200,600 mg-kg™ + 3 ¥R EIKFE,Cd.Pb

HES L SR

*
2 226
: 215

TTT T TCTGAG GC

: 343
: 332

: 459
: 445

: 575
: 557

A GTTGACCTCGGATC GGTAG

1 86 KRB (Hypocreavirens ) ; 2 R EWIFH B (Paecilomyces lilacinus )
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Figure 2 Base sequences of the two fungus



$308% 1

S W

U

%:ﬁ#

=

%4 31

HATEY(Cd* + Pb* ) E 0+0.5+50,10+200,20+
600 mg- kg™ AR INKF- o B— Cd Fl Pb {54 T 43
MERREDERBRMGEOAER, B4R TE
FRA T, BRI RREEY N 4x10° CFU-kg™ +,
INFEE K ZE L E EIRKE, R EA RN
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BE RN B AYEBIR AT 9.1%, HEEE
Cd . Pb Y& B R340, Inga % Je 28 A KRB0 H B B A 12
HHERT . 72 Pb(600 mg-kg™ +)BE—J5 4N, IME/E &
A YRR 39.4% ;1 Cd(20 mg kg™ +)H—75
YT e e s R A Y RN 8.8% , TEARMKEE S
JBALFE P INE L EORN I (B E E AR AL
FHUR RGN, B4R A R e,
VER DL A 2.
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Y E SR WIRRE RN B R &
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Table 1 Main physicochemical property and the contents of heavy metal in the soil used in pot experiment

pHE AHlF/g kgt HA/g kgt Bg ket Cd/mg-kg™ Cwmg-kg™ Zn/mg-kg™ Pb/mg kg As/mg kg™
8.18 16.17 1.14 1.36 0.18 229 38.1 15.1 74
R2 EMABRNZEEMENII
Table 2 Effect of the inoculated fungus on growth of Solanum nigrum

J TR RE/ /g™ (DW) 2£/g7(DW) /g (DW) SAEY R (DW)
mg-kg™ ARInEE JiiLS] A g Nl k<] AR JiiLS]
0 0.64 0.53 1.34 1.13 0.51 0.55 248 2.20
Pbh200 0.49 0.54 1.09 1.06 0.56 0.99 2.13 2.58
Pb600 0.58 0.61 0.79 1.09 0.64 1.10 2.01 2.80
Cd5 0.56 0.66 1.39 1.38 0.68 0.65 2.63 2.69
Cd20 0.48 0.55 1.32 1.27 0.60 0.79 2.39 2.60
Pb50 + Cd5 0.58 0.51 1.14 1.04 0.59 0.55 231 2.10
Pb200 + Cd10 0.47 0.68 1.20 1.54 0.61 0.75 227 2.96
Pb600 + Cd20 0.74 0.62 1.33 1.52 1.21 1.20 3.28 3.34
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Figure 3 Absorbed amounts of heavy metal by root under different treatments
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Figure 4 Absorbed amounts of heavy metal by stem under different treatments
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Figure 5 Absorbed amounts of heavy metal by leaf under different treatments
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Figure 6 Total absorbed amounts of heavy metal by Solanum nigrum under different treatments
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8.8%, H— Cd V54T, BNINIR 240075 & & v B AR
B RN E SR, R E E SR AR SR
B 35.5%, Pb.Cd BT, TR INPI A ELPg
FIRE WIS, AR T REXEEE B, R
R R T AR ZE%F Pb A9, P Cd Y LR EL
B TE Pb600+Cd20 ¥ B ¢ 5 i 4 32 4351
64.8%7#11 20.6%
HRRABEHEEHEEYNEERRZ—, B
2 BLER 4B\ TR BRI IR N RE RS R, R RIAL
HTHESRBENEBREWE 3 fin, ATLUEH, BRE
H4k, B— Cd 54 Pb.Cd E-HI15Y4L T B 2EXT Cd
R REIIKRT 3; FEE TN Cd WREE R, Inps
ARG, B4 B AR 1] b _1 a6 A4 RE 1 45 DA 3
8o Hi— Pb i5YLE Pb 1R R R E BN, 2T
Bk EET5YT BRI AN Pb HREGRI,
HR>I>ZE %) Cd AYHR BRI A > 28 >R, PR B 2%
X} Cd AT e RE J73 5 F Pb.
BERBCEHBER BHEM A TE R 2 —1,
BWETEEBNEEREANER 4 Pin, ATLUEH,

B3 ARLETESCRNEBRY

Table 3 Translocation factors of heavy metal under

different treatments
AEBRIR R/ Cd b

mg-kg AHE i AINE I

Cdo 0.95 0.80

Cd5 3.00 3.72

Cd20 5.03 6.13
PbO 1.30 2.59
Pb200 1.87 0.96
Pb600 0.42 0.53
Pb50 + Cd5 4.45 3.36 0.61 0.94
Pbh200 + Cd10 4.95 5.04 1.09 0.55
Pb600 + Cd20 5.00 5.38 2.17 0.88

R4 FALETEEENEREN

Table 4 Enrichment factors of heavy metal under

different treatments
e cd Pb

mg-ke” ORI fnes A fne

Cdo 2.24 3.13

Cds 2.30 2.60

Cd20 2.19 2.61
Pb0 0.11 0.14
Pb200 0.19 0.18
Pb600 0.18 0.14
Pb50 + Cd5 3.70 425 0.06 0.10
Pb200 + Cd10 241 3.49 0.06 0.07
Pb600 + Cd20 3.34 3.61 0.06 0.09

H— Cd {5 it MR E P B BRI 2R Cd ME4E
Y, SRS EEN Cd 5L B ERUR B
— Pb V5 YRt R R AR BB XS Pb 1 & & RECE
AKo Pb.Cd BETHYLT , BAPIFP L E IR AW
X R ZEHREL Cd . Pb B HIFMESEH, EEREE
5 YR A B o X AT BB SR TR A PR R AR IR
NIRRT EAER, {EXFhA B AR FXHEDE Pb AR
K
2.3 HEX A EEEF RN

HEBRHY N ETE FERAAESIHY AN
EHERER R, EEE =R &M, S
SERREIR, FEYITE R I B T B R AL
RS TEERIE AR EEEE AN,
Y — SRR L REZ M IR SRR S i 1,
M3 1 3 AL 4 57 AL Bl (POD ) A 4B AL 4 155 AL il
(SOD)yFLRIVEF , REHEIA N HA W TE fE F M TE MR
AT EY R, BB —EM N S fFRRE S 411
FEA G R AR A RO, T B (MDA ) B TE
B FREE T g S A AL =, & BT R R VY
ZERBERIS,

ANFEALFET o 2% A BYS M HEAR A0 ER 5 Fim o /T
AEH NS R ME A S 'IA I B, B— Cd

RS FRLETEEREEF LR

Table 5 Indexes of physiological activity of Solanum nigrum under different treatments

QTR R/ FEH/mg-g? SOD/U *mg™ protein(FW) POD/Umg™ protein(FW) MDA/nmol *mg™ protein(FW )
mg kg™ A e A e AmE e A L]
0 3.06 3.11 825.28 938.71 301.67 383.80 14.12 14.40
Cd20 2.36 3.39 553.61 715.84 285.33 301.32 25.56 13.58
Pb600 2.59 2.67 683.23 658.09 369.20 344.28 21.90 25.73
Pb600 + Cd20 2.80 3.54 812.01 761.17 323.26 274.32 16.82 20.71
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