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Effect of Organic Materials on the Growth and Pb Concentration of Lactuca sativa.

TANG Ming—deng, Al Shao—ying, LI Meng—jun, LUO Ying—jian, YAO Jian—wu, WANG Yan-hong, ZENG Zhao-bing, YU Dan—ni

(Institute of Soil and Fertilizer, Guangdong Academy of Agricultural Sciences, Guangdong Key Lab of Nutrient Cycling and Farmland Con—
servation, Guangzhou 510640, China )

Abstract; There is increasing concern about vegetable safety and environmental heavy metal pollution in the rapidly developing suburb in
China, especially in the Pearl River Delta Region, South China. The bioavailability of heavy metals can decrease due to their immobilization
by adsorption or binding to organic matter with high molecule weight in soils. Therefore, addition of organic materials to soils may reduce the
uptake of heavy metals by crops. Three continuous rounds of pot experiment were conducted to investigated the effect of five organic materials
(manure, pig shit, cattle shit, hen shit, earthnut residue, and their application of 0.5%, 1%, 2%, 4% per kg soil, respectively) on the growth
and Pb concentrations of lettuce(Lactuca sativa). The results showed that compared with the control, organic materials were beneficial for the
growth of lettuce and increased the fresh biomass of lettuce; The growth response of lettuce growing in the soil to five organic material wasnt
unanimous, which were in the order of hen shit>earthnut residue >pig shit>cattle shit>manure. Most of treatments affected insignificantly
aboveground Pb concentration of lettuce in comparison with CK. Among 5 organic materials, only cattle shit had a trend to increase the Pb
uptake of lettuce. The aboveground Pb concentration mean values of 5 organic materials for 3 crops lettuce were different( cattle shit>hen
shit>earthnut residue>manure>pig shit ), but there was not markedly difference among them. The effect of 5 organic materials on soil pH was
different. There was a significantly negative relationship between treatment dose of manure(or earthnut residue ) and soil pH ( Pearson
correlation ; —0.820,-0.917, N=20, P<0.01 ) ; There was insignificant relationship between that of hen shit and soil pH; But there was marked—
ly positive relationship between that of pig shit(or cattle shit) and soil pH(0.862, 0.775, N=20, P<0.01). DTPA-Pb was significantly neg—
atively related to soil pH, but it was insignificantly related to aboveground Pb concentration. Compared with CK, most of treatments did not af—
fect significantly soil DTPA—Pb concentration, so the preliminary reason is disclosed why the tested organic materials did not affect remark—
ably aboveground Pb concentration of L. sativa.

Keywords: soil; Lactuca sativa; heavy metal; pollution

i HHA.2011-05-14

EETH ) RARETE KL (2007A032303001, 2008A030202002 ) 5 )~ 7R 44 4R Ml 4548 B 45 % I H (200940201005 ) 5 ) F= 48 4R b T 36
(2008B021000038 ) %<l

BRI ET(1968—), 55, 1+, WIRIA R KA, BB R, FENE L ERE SR I5 R RHFAEEEP . E-mail:njaumd@163.com

* WHIEE . LK E-mail :shaoyingai@21cn.com



23055 114

DI S 2179

IR T 200 DX R 2 S A B A 7 X 8K, Huang S5
YO, SR S & R AR R, K E 4R Pb
A B0 S =800, DA PR A R M a5 L
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Table 1 Some compositions of organic materials

Rl BRI BN 4P 2K  4£CJ 4P
5 gks'  gkg'  gkg'  gkg' mgrkg! mgekg!

M 549 30.4 18.9 419 16.5 366
493 322 21.5 154 0.55 18.7
471 19.9 6.53 12.5 0.51 10.9
578 50.7 11.3 359 0.51 1.75
821 95.0 9.72 15.8 0.12 0.43

H D O

R (R 11 cm, 042 18 cm, & 11 em) P, 253k A
] 4 2009 4E 6 A ZF 2009 4E 12 A (2009 4E 6 A 12
HIFIGRERISE 1 ), B 3 FEA . M E
PR3 B B S A K A BB 2 IRIR K, Bk 0.5 g
o B RK , FREE B (e 1380 B S B K H R] Rk
B 10% 4 AR TET AR R B=B + LR
R EHT,
1.3 HERREFMLIE

TSR A S I Ve BT BRI K A,
FRERRITIRAL S HI RS, FREX 10.00 g F=F)A
BB 10.0 mL VR AR (AFH Lk HNO3HC10,=9:1, {1 5T
AR ) I ERF 25 mL, 7 TN P Y Pb
JE , R ARBGER SEbR e i A T R B M4 . WOIREE 3
HIEARE LIFRA; BAXT i 1 mm R JE5H, H
DTPA[0.005 mol - L™ —Z % =& Z iR (DTPA )+ 0.01
mol L'CaClL+0.1 mol - ! = ZFEf% (TEA ) IR IR HIEH
B Po( LW R 1:5), FEIS U8V . A S8 7
W335 EE T (Hitachi Z-2000) M & Pb, 14 pH %
FHEAIROK R 5:1)PRE
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8% Excel 2003 Zb3,SPSS 10.0 Gt (B2
Z5IKFH P<0.05)
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5k 2 4 ¥etE | 13 DTPA-Pb # pH
Table 2 Aboveground fresh biomass of lettuce, DTPA extractable
Pb concentration and pH of soil

- M3 g 2 DTPA-Pb/ o
g1 Hot g3 mekg

CK 133x16b  101x14a  105£15b 14.0+0.5be 6.31+0.06a
M1 145+19ab  115:45a  120+22b 14.3x0.3ab 6.3420.13a
M2 163£17a 103532 135+35ab 14.3x0.3ab 6.21+0.06a
M3 133£11b  104+44a  139:+22ab 14.0:0.9b 6.20£0.14a
M4  152+11ab 116x42a 160+56a 14.9:0.8a 5.95:0.07b
CK 133216b 101x14bc  105:15c 14.020.5a 6.31:0.06¢
P1 159+8ab  77+13¢c  137+16b 13.7+0.5a 6.3420.07c
P2 167+16ab 119+22b  142+18b 13.4x0.4a 6.50+0.13b
P3 160£32ab 161132 158+11b 13.320.7ab 6.60+0.06ab
P4 195¢42a  169+7a  185:18a 12.7+0.4b 6.70+0.05a
CK 133x16a  101xl4c  105+15b 14.0£0.5a 6.31:0.06c
cl 156+33a  104+2lc  129+16ab 13.8+0.7ab 6.47+0.08b
c2 159+33a  131215b  131:14a 13.8+0.4ab 6.51:0.05b
c3 157£19a  135:27ab 127+24ab 14.020.5a 6.46:0.09b

C4 163£19a  160+8a  134x16a 13.2+0.2b 6.70+0.11a
CK 133£16b  101x14d  105+15¢ 14.0+0.5ab 6.31+0.06fb
H1 157£19ab  141+4c  124+13c  14.3x0.5a 6.54+0.07a

H2 167+24a  171+20bc  149+14b  13.4+0.5b 6.46+0.03ab

H3 170£9a  193+24ab  181x10a 13.7+0.5ab 6.52+0.08a
H4 — 229+8a  208+31a 12.5+0.5¢ 6.53+0.20a
CK 133£16a  101+14b  105x15d 14.0+0.5a 6.31+0.06a
El 130£14a  128+18b  130+14c 13.9+0.6a 6.37+0.11a
E2 — 187£33a  177+8b  13.7#0.7a 6.34+0.15a
E3 — 166+46a  211+14a 13.7£0.5a 6.11+0.11b
E4 — — — 13.7£1.0a 5.53+0.07c

L HE D 4 RERZPEA R, BT RARF A B E
Z 5 (P<0.05); “—"FoRIZAL BB A WOR B AS o

YRGS 2SS ER TR, F1#H
SRR % P4 F1EL AbBSN, HARE BEX
5, BR—BHEARER RN GEE BE2ER;
55 2 FEAEFEH A HLAE(M) B Ab B A A= & 5 5 IR
WA BEES (B 42 XIEMIEA AL T
A P3.P4.C2.C3.C4.HI H2 H3.H4.E2.E3 ) 2£ ¥y
R ER TR, B FIEAGE 3 FE R
HOR R B 5 A Y R AR 2 IEAH DGR (FH
XA Bk 0.873.0.753.0.906, N=16,P<0.01) ; 4
3 FEASEH, R M1.M2.M3.C1.C3 . H1 5% RIEA 2
EFEERI HAHBES T RNAEYE, HPHE,
XSZEFIELEZK 3 R AR RN & 5S4
YEEWEEIEAHXRR (KRR H8 0.788,
0.893.0.914,N=16,P<0.01) . B4, M 3 FEMH LY
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BB XY EIITRIET, KI5 G
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FEFAPUE) I 2 26 1); % 3 FHMHRAEY BEHIT
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AFEAAHUE, KPS 5HEIEZ A BE 2R
22 £ ERR P S E

B 20100, 55 1 ZEAESEH 3R Pb S B m 55 2
FE, 95 3 FEAESEH FIR Ph S B R TE 1.2 #EAEK
M &R Pb & &, G R BB B E K, B
55 3 FE R4 40 A A= 32 b | R 0 B 3R 0.20
mg kg™ FFR EARED, AR HIAESE Pb HE2E
FREREERER . 5 1 FHEST, B C4 4b385),
i EER Pb S RSN ABEES S 2 HEESED,
Bk P2.C1.C2.H4.E3 /050 B 3 Pb S E B
FERFXIN, KRS RER BEZT ;5 3 HR
C4 fbERAh , HAAL B 36 Pb SR S5XTIREA 8%
225 I, 5HAMA VYR L, 4280 A 1R m A
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3 Pb & B EIERAR A VLRI J 428 X838
B A HLIE 52 (BR[FA WLk A 3 2 18] Y
Pb S REABEER. AHET Pb HFEK S, 5 CK
AH E , M1, M2 M3 M4 4h 3 53 5140 24 F 42 = 13 Pb
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M1.M2 M3 M4 4b3E Pb S 8BS CKEEEEER,
A LUE H A 10.4 mg-kg™ AHLUIEIE Pb REES A=
S B Pb S RMZER
2.3 +3% DTPA-Pb &% pH

%k M4 4h3H %) DTPA-Pb & & .38 5 X i, P4,
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Figure 1 Cluster analysis of lettuce growth response to

five organic materials
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Figure 2 Aboveground Pb concentration of lettuce
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& B E R (X RECH-0.706,-0.489.,-0.728,
N=20,P<0.05), 1bA:#kiiti & 5H DTPA-Pb & &1
A BEMXM(-0.155,N=20,P>0.05), AHUAE FEE.
428 OISR B 3 AR B3 Pb &
513 DTPA-Pb & BH# A BEIFAHRX, BIULE
S3H7, AR+ DTPA-Pb & & 25 BI{#i3% 2.2 mg-
ke, 430 3R Pb S B BEZER MR
H_EFEXT Pb BRIz 2 TR 2R AR o

T3EPE ARG , 13 pH BB 5CK
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21 A2 (AR R4 51 24 -0.820.,-0.917 , N=20, P<
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7,3 DTPA-Pb & &5+ 3 pH A HUAEH Pb &
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3 e
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Xt 13 DPTA-Pb 5 8 AR -5 SCRRE 2R M), (E % A2
S F Pb & B BE R, BOA R B 5 —
JITH, FEFEN HA G R AR M e B SR A A AL T AR
b, I8 R RE SR & &, B I BB
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