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Effects of Heavy Metals Lead and Cadmium on Zea mays L. Growth and the Soil Microorganism
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Abstract : Pot experiment was conducted to study the effects of different concentrations of lead (Pb, 0~800 mg-kg™)cadmium (Cd,0~50

mg-kg™) single and their compound treatments on growth of maize (Zea mays L.) and soil microbe quantity including bacteria , actino—
mycetes, fungi. The results showed that the heavy metals Pb and Cd treatment have the negative influence on maize growth, plant height and

drymass of maize were significantly lower than that of the control under Pb,Cd single and compound treatments. The Pb,Cd single treatment
inhibited the growth of bacteria and fungi; Actinomycetes was increasing under middle and low concentration of Pb (blow 300 mg-kg™).Cd
(blow 10 mg-kg™), while the high—concentration (Pb above 800 mg-kg™,Cd above 50 mg-kg™) presented the inhibitory effect; Growth of
Soil microorganism was inhibited under the high .middle and low concentration of Pb and Cd compound treatments, and caused the microbe
quantity decreased. The relationship between maize plant height and the soil microorganism wasn’t related significantly; There was significant
correlation among maize drymass and soil bacteria.fungi, but not and the soil actinomycetes.
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BEHER1IWMKERERSESE S L
CdClL,+2.5H,0 .Pb (NO;), &EEHF A TEINFE
o[RS IRIE RS, BE LS KEREH
[ B KEFK &, # B, A AR RV B Y
HEE 5 Y458 A5 B A A b KR
MK SR 57K el FH ) 3R+, 1385 1.39 g-om™,
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R 1 ARRWAETREMATE(mg-kg)
Table 1 Heavy metal treatment level in the pot experiment(mg-kg™)
Hb¥E treatment  Cd Pb HbHE treatment  Cd Pb

CK 0 0 Pb® 0 300
cdD 1 0 Pb® 0 800
Ccd® 10 0 FO 1 100
Ccd® 50 0 F® 10 300
PbD 0 100 F® 50 800

T ARSUFARF CK FRzE AR ; CAOQ@F R A R B A
fwEp—abH, FE PhOQG; FOQOF R A Rk BRI IR S A3
Pl SR BIRGOK & . I TE TR BCR A BUE YA il
EAKIENR, [RIHHBUR 2 T3 e T S il €
1.2 WEBmB5##

YE A KRR B E T H ., bRk
FABERENE; SEMTERAMTHRERE,105C
Z7 30 min, 76 CEIRML 18 h DI b5 3%
BIIEA S R R E M ERE , R AR R
B 4 N E R R, B RS
FEIEFRNAH, BT RS E R

WA Z RS B (H ) R B AR - B a0 48 B0
(Shannon—Wiener index ) &M, B AN .

H=-3%. (ni/N)In(ni/N)

K m AR AEEGN B A Y
FPEIMAEL
1.3 #igs i

I P BE R ST Hridd SPSS 13.0 #E4T
0T, & 95% M B FAKY, W AR/ EEEFE
(LSD )BT R 7 225007, TIEMEY FEX AR
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PRI [ BE 2 I8) 4 22 S 34T 20 b o

2 HBREHZM

21 EEEGTEMERERKEENTIE

22 BRAFES R AW ELET TR LKA
RN, BREIEEN, AESRE Cd WEPK3
AR EAIET , R AR B R AT EAR BT
X R oA, R IEH VR Cd(50 mg-kg™ BT, TR
= A BRI 57.5% | 6 2 AT B 43 1 A % BR Y 25.9%
M 27.4%, L6 B EEER, HEPEEE Cd, I+
HE Cd¥REED 1 #0110 mg-kg™ IF, FEORAHR R 5% ]
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Table 2 The growth condition of maize under different treatments

of heavy metals concentrations

WK Hfilem BTl Tl

treatment plant height fresh weight dry mass
CK 97.83+14.58a 99.27+5.90a 42.47+6.70a
cd®D 74.27+12.63 61.53+20.56b  21.23+6.29bc
Cd® 76.10+£13.85 65.00+24.87b  29.77+12.25ab
cd® 56.30+1.75b 25.70+9.10¢ 11.67+1.85¢
1250} 86.83+29.31 73.60£21.97ac  32.07+13.33ab
PH® 80.83+14.58 65.47+6.31¢c 27.67+6.47b
PL® 71.90£1529b  66.70+6.76bc 30.30+5.72ab
FO 83.10+20.78a  79.23+24.6lac  32.90+4.56ac
F® 76.53+5.87a 66.93+13.37¢ 29.17+9.40¢
F® 39.50+6.25b 18.27+7.54b 8.33+2.48b

VE BRI E O 2 , B R R 22 S MR
BERLBENER ARFRETEBERER. TR,
Stz aEF AR, 13 PbiRE N 100 mg-kg
Bt , ERSEMTESWHEZ RIZRANEE; 1 Pb
WeFE R 300 mg-kg™ B, FORAYEETE T 051kt
BRI 65.9%F1 65.1% , BAH BEWE S e m ik E 18
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AR BIVE PR , 3X A5 5 1 B S I S5 AR 1 o

HLE Pb.Cd EALHET, TME . TESE
Kigm BE TR, fEEESRE Pb.Cd E AWK
FERSE N, Fou FORAE RIETRMMEIER AN R, H
Fr24 Pb.Cd E &4 E A Pb 800 mg-kg™ .Cd 50 mg kg™
B, FORBRR TR B Y 40.3% ,19.6% , = E I
il ERMERA AR . ZETHEHN RN L,
Rk EE Pb. Cd X K 20 MR T 5 44 18 B AT 35 1Y)
i, PEER N ERIEF AR,
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BEE 1 Cd YR RIS, HIEPRAE B EEAT
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BRI X IR Y 66.8% , 413 Cd ¥k EEIS AN ZE 10 F1
50 mg kg™ W, 4 B ECR 23 O % B 58.1% F0
49.5%; TEEEBAIET, 2 Pb ¥E N 100 mg-kg™
i, BB R X B Y 87.4% , MR SURBE Pb WY
ST REAR s 76 Pb.Cd A 40T, 88 v i 4 B 4
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Table 3 The changing condition of major kind of soil

microorganisms in different treatments

P HeRES AA ‘

A x10*CFU-g"  x10°CFU-g" x10°CFU-g* g# ﬁ%ﬁ H

treatments . . . diversity index

bacteria actinomycetes fungi

CK 27.52+7.00  51.07+£51.75a  5.34+0.63a  0.43+0.26a
Ccd® 18.39+0.67  197.99+82.58b  2.30+1.08  0.06+0.03b
Cd®@ 15.98+3.24  133.73+62.26b  3.12+1.22  0.07+0.01b
Ccd® 13.61+5.45  40.85£63.06a  3.30+2.78  0.41+0.31ba
PbD 24.04+7.87  205.89+1.32b  1.57+0.76b  0.05+0.01b

PL® 19.63+6.08  104.92+25.58ac  2.20+0.96b  0.11+0.03ab

PL® 19.34£7.14  18.04+51.75ac  2.56+2.25b  0.39+0.18a
FO 26.77+7.26 51.07+4.93 3.60+1.92  0.49+0.13
F® 22.57+12.93  25.037+12.81  2.13x0.19b  0.35:0.09
F® 16.43£15.75 7.43+0.64 2.03+0.73b  0.30+0.01

FERER T 7T, 24+ 3 Cd ¥RE R 1 110 mg-kg™
i, HBCE 2 B %) BR Y 387.6% F1 261.9% , 24 + 35
Cd VR BEHE NN ZE 50 mg-kg™ B}, AR T A BCER R 0T
HEHY 80.0%; FEEE 4R Pb AbFE T, 24 Pb ¥k & Ky 100
#1300 mg -kg™ B, 0Lk B 1 BUE 43 B A X R
403.1%F01 205.4%, 24 Pb ¥k J7 800 mg-kg™ B}, £k
BB RN BRI 35.3% ;78 3 FhYREERLEE Pb.Cd &
AP, BERBEEER 7% BT 100.0%.49.0%
M 14.5%, DL 25K, IR E R Pb.Cd BE—Ab3E
RBAS (R HE 4 R PR B 3G, w5 vk B B U e
THIVER , X %5 FlieBbach® Baath®4& 15 H Y4518
HHAF ;Pb.Cd B A b Fs/ > + 3R AR i $0R , Pb .Cd
B FRARN LB —f Pb B Cd 38, B —E/K
PrRIVE AR,

TP EENBEARN RAERE RS, (HE
YRR, ETEPOERARZMR, R 3T
W, 7EEAE Pb.Cd A—b 3T, HIEE RS



2244 Z B EHEREM WX ERER KRR

2009 4 11 A

HERWRE TR T ; W Pb.Cd BS54,
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7, HIEME YRR SE AR PR R B
WA i B — ARG E IS, BT LAST WX A R T
B — B, ASBFST IR R R R AR A I R g
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Table 4 The correlation coefficient among soil microorganism,

growth and yield of maize

LRt Eils) MR HE SN

growth index bacteria  actinomyceto fungi  diversity index
¥R plant height 0.321 0.354 0.306 -0.169
T fresh weight  0.437%* 0.205 0.408* -0.036
F&E dry weight 0.416* 0.194 0.379* -0.065

TE % HHRHETE 0.05 K LB #H5METE 0.0LKF LB,

B BB RS AR A E LB AT A R
R AN TN R B A A 7 B AE— R RO, A
FHNTE 5 R K2 TR BRI 22 572 R B
WA S KESFERGEERNGR, £
B A G M REZ SRR,

3 GRS

(DAFRIES BT FRMAERKGEN, 7EE
&J& Pb.Cd Bi— R HE SAHT , £ TEY
RFXTHE; HA 4 E 4R Pb ¥k EH 800 mg-kg™ 1§,
Cd ¥ E R 50 mg kg Bf, EAMRE SXTREREE,
UiH Pb.Cd A AH K —E W EE R Pb(>300 mg-kg™) |
Cd( =10 mg-kg™) B—AbF A B 411 E KA K

)+ EMAEY T, B4R Pb.Cd —KE
A BRI A0S L AR AR SR I B
FX B PR Y Pb(<300 mg-kg™).Cd(<10 mg*
kg ) B —AC PRSI R A K, MR E B E & T
St B ;Pb.Cd 24 K E W E Pb (=800 mg-kg™).Cd
(=50 mg-kg™) B— bR AR A A K

(3)E4JE Pb.Cd E& 5HHA—4HAHHLL,Pb.Cd
Rav Bk HEMEY AR, BER SWRER
AN HIAE AR . B8 Pb.Cd MAH BEAE X 1
BHE I AE—E R RIS

(4) A48 Fh KR R [R] - S W 2 ) A D
AR TKRTHF TN B BEHER, [ 135
R Z [ AR A B2
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