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Effects of Organic Manures on the Growth, Cd and Pb Concentrations of Lettuce Plant Based on the Same Ni-

trogen Level
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(Soil and Fertilizer Institute, Guangdong Academy of Agricultural Sciences, Guangdong Key Lab of Nutrient Cycling and Farmland Conser—

vation, Key Laboratory of Plant Nutrition and Fertilizer in South Region, Ministry of Agriculture, Guangzhou 510640, China)

Abstract: A pot experiment was conducted to investigate the effects of five organic manures( commercial manure, pig shit, cattle shit, hen

shit, earthnut residue ) and their application combined with chemical fertilizers (1/2 organic manure + 1/2 chemical fertilizers, the composi—
tion of chemical fertilizers were N:P,05:K,0 =1:0.4:0.75) on the growth, Cd and Pb concentrations of lettuce ( Lactuca sativa) under the

condition of the same N level (0.2 g-kg™'). The results showed that compared with the control, the organic manures increased the fresh

biomass of L. sativa except for the treatment of only commercial manure. Hen shit had the highest fresh biomass among the single addition of
organic manures, and cattle shit and hen shit had high fresh biomass among the organic manures combined with chemical fertilizers. The Cd
and Pb concentrations of lettuce abovegrounds, significantly lower than those of lettuce roots, were below 0.05 mg-kg™, 0.2 mg-kg™ which
were the Chinese food limit, respectively. There was a significantly positive relationship between Cd concentrations in lettuce aboveground
and root, but there was no significant relationship for Pb concentrations. No matter organic manures were applied alone or combined with
chemical fertilizers, earthnut residue and hen shit had the lowest aboveground Cd concentration of L. sativa, and hen shit had the lowest let—
tuce aboveground Pb concentration. There was no significant difference for aboveground Cd or Pb concentrations of lettuce between single
treatment and combined treatment of organic manure except for lower Pb concentrations of single treatments of pig shit and commercial ma—
nure than combined treatments, and that of combined treatments of cattle shit and earthnut residue than single treatments. Therefore, among

the 5 tested organic manures, hen shit was the most suitable amendment for the soil contaminated by heavy metal because of its largest
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biomass, the lowest aboveground Cd or Pb concentration of lettuce, and invariable effect under the condition of single application or combi—

nation with chemical fertilizers.

Keywords: soil; organic manure; fertilizer; Lactuca sativa; heavy metal pollution
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AR IR B A AL BRI AR R R , BAT TN
MRERRE S ENEWAEA—E, BATENMY
HEHRAZ , i Tok & X AR R, 575 50,
FE I A TCH AL Rl s RERE AR 2 B 3% Cd Pb
BOM, A YL S TTHLEEC X >R B4 & Cd.Pb
HERNPZIRDAERE. ML AEESRIERT
Serp o SRR A A HLE BB AR 8 2E TEA K,
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1 #BE57FE

L1 g 138 FHE M ML TS

TIEECE S INTTIEARE , & B BE O = A iR
RE MM EERER AN L (Typic Fimi-Orthic
Anthrosols ), Bt 0~20 ¢cm, X T, 3t 1 em 7, 55, T3
AR AN : pH 5.70, A HLET 40.8 g-kg™,Cd 4
&7 134 g kg’ Pb 225 106 mg-kg?, 4 N 2.12 g-kg™,
TR N 172 mg kg AR P 135 mg kg B K 362
mg-kg;
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RFHEY) A3 (cattle shit-C SR B M T & B X3t
W543) 383 (hen shit-H 1 B AR B R BF i &
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MR =B IR BT & B AEA T ) JE3E A3
XK AR, BT . BRI R ZE Y
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Table 1 Selected components of tested organic manures

HHE BYUR AN £P £K 4&C 4P

R g-kg? mg-kg™
M 549 304 18.9 419 16.5 366
P 493 322 215 154 0.55 18.7
C 471 19.9 6.53 125 0.51 10.9
H 578 50.7 113 35.9 0.51 1.75
E 821 95.0 9.72 15.8 0.12 0.43
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AHLERIEN 328, FHMNGIERE S et A
K, HKOREZE, B R A YUEMEA S, Wik,
Tt 5 MR UL BE B BCHE , XS24 HEAE S A AR
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Figure 1 Aboveground biomass of lettuce
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BH.E.BE #hb3 i ZE AL, DA E Ab3EAESEHL B3 Cd

B EFRRIRE RO, 1K 43.5%, AEAR Cd T EBE K
THb EERCE 2.8 3); 5 F ARBEAREL, 403 M BM..P,
BP.C.BC.H.BH.BE fyA4: 3¢ E&f Cd S BEA B
FE AR, AT E B AR X R — A HLIET =, B
FIBCHEXTAESRE Cd & BRI B BE LR WX
b bE Cd & B TR, Bt A YLE o
N 32K, EAEFRAG ZE I ERBOR B i, HUCR T
AHUEFSEZE, e b 4% ECpti A ALIE o8 2 38,
HAP BRI R RAE AR . XOFEFIRT A LAE,
BEMREINFZE, HiL,5 MaHUIET, it Bk
B BCHTE , 7B A B ARG ZEX Bl A St B3 Cd &
BB RBCR , A 2R ABOR B
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Figure 2 Lettuce aboveground part Cd concentration
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Figure 3 Lettuce root Cd concentration
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Figure 4 Lettuce aboveground part Pb concentration
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Figure 5 Lettuce root Pb concentration

—AHLET S , 543 B3 Cd S EM L, BpEmM
Ficliti B & B A 3R 3 Pb &, P i A VLR
YR 2T AR SEHE 3R P & B BB T, W93
B BEAAL, W42 AR ZREC G A A S 38 Pb
TREEMRME, S FE Pb é‘ii&ﬁ%’é%é}
BT, SRR A MU SR 3 28, BERAE S H 3 Pb &
RORBT B SYZEFIR A UE, EYJ\%ﬁFi'?
ORI R A SR FORE R 43R 2 28, 3838 42
A0 B B A A S 3b 38 Pb & B AOBCR, T
Fé‘?m:ﬂﬁ VLB RIS FE MO B 2 . BIL, 5 R HLAEH,

WS AL, ASISEITHRER T A 380 B Pb
ﬁg , T A ZE RN 76 A Bk B it RO RCR B0, JE 2SR iy
v A ATUIE Bt PR AT

AW EHERT CAETEEFEMR (r=
0.424,N=48,P<0.01), A=3cH ¥ 5R Pb FEWA
53R K (r=0.620,N=12,P<0.05) , 7] LA HLAE &
H B E AL Cd 5 Pb MASEAR (1 3th | 3B A9 3 A5
BE A B3R Cd(Po)RE TR EEEM TAYE
P 150 A A PR 2 LAY o

BZ, TRHEALHE, X'%;nlf%{f&élzmﬂriﬂ
Cd.Pb & EWABIFHIBCER , HASEMRER Cd.Pb &
WA ; B A B Cd 7 BT B FRARAUR ﬁ'ﬁ,ﬁ\ﬁhﬁ
HUBA L SEFIECAEA 7, 1 HXF Cd.Pb AR,
B
23 TEpH R ZH%-Cd &2

158 pH X+ EL B IEE MEW AN E
SREEREEZW, MR 270, Bk P A XTI
13 pH B &R S5, HARA R 13 pH 55X Rk
FREFEER RA—AHIENS , SHHE, B hE
MLHE JEZE A28 NS ZEM0HE A Pk 13 pH ia %,
oA BRBCHEA $2 15 58 pH A

x2 T pH 5ZB%-Cd &
Table 2 Soil pH and NH,OAc extractable Cd concentration

Ab 3 pH Z8—Cd/mg-kg™
CK 6.69+0.16bc 0.058+0.003cd
F 6.75+0.02ab 0.066+0.003b
6.70+0.05bc 0.079+0.005a
BM 6.64+0.05¢ 0.075+0.007a
P 6.82+0.08a 0.056+0.003d
BP 6.70+0.03bc 0.066+0.006b
C 6.75+0.11ab 0.063+0.003bc
BC 6.70+0.09bc 0.057+0.005¢d
H 6.76+0.06ab 0.061+0.002bed
BH 6.68+0.04bc 0.063+0.005bc
E 6.70+0.04bc 0.066+0.003b
BE 6.73+0.03abc 0.066+0.003b

LRGSR R, e E O MRe-Cd &
BERAEAHLAEXT 13 Cd TSR =M ,U\ﬁ'ﬁ%ﬂ‘ﬁm
REXTSE Cd & & W B)#53HLd . F.BP . M.BM.E
1 BE Ab¥RAY) Z R4k -Cd & 2 83 = T I ; 13 pH
5 iE-Cd & 2% A B EMH M (r=-0.206, N=48,
P>0.05), Bi{#i%} P F1 BP b BT &, kA B E 4%
P (r=-0.445,N=8,P>0.05) . L.FR%%-Pb Z BT A=
PRIR . ZBREE-Cd & & 543 EIEiR Cd &
BWA BEMRME (HXRESHH-0.184.0.071,
N=48,P>0.05) ;M 4 FEF1 BM Ab3EfY 2. iRER-Cd & &
BERTEMAE, TEFRZFRAIES Cd &
BEE (R 1),M F1 BM 43455540 24 T4 £ 3 i
HN%5 0.108.0.054 mg-kg™,{H M #1 BM H- & AR &4
i EE Cd B &, Efﬁaz%ﬁmﬁ HLAEH AR Cd 1B
BA R 53 Cd & 274 B 2 5 W A IG FE
(ATAZS R Cd &9 015 mg-kg” 24 )
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PHESFXF3X 2 FAE A TE R S AR K, (E XS S it Xt
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B R, B T RN AR AR BA BH B TR 2%
HEEST
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AbFEHL B3 Pb B B ELT ELF AB(E 4),

RHNFIR BB, BYUERET L H L R T
HIESEFKGER RS ER AR e &, R
R 3 ) AT RESER A, o = B4R R 0 Sk
HELSRA —EWFRRL. Fik,HAEYUERIE
HESRFRIERLE AN AR MEZENHR
SR

4 Zig

1E 5 FtA YIS, BRESAPUIEERES, 5
X BEAH LY, A HUAE B a5 TOHLAE BC e , $2 15 26 S
e, BT XSRS e A SR K Bt A
A ZEFING X AR 3R A K BRI 5 M HLAE
XA 2Tt 4 A S b b R B B 2 KT it o

AR A SR 3B Cd Pb & EHEAE, 45
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