2016,35(3):558-564 Ko RO R ¢ 2 4R 2016 4E 3 A

Journal of Agro-Environment Science

JEOIKT, AT, FHLL, L RIE TN Cd B AR A SRR T Cd i (9 M), Aol FRIEARL #2241, 2016, 35(3) :558-564.
TANG Ming—deng, LI Meng—jun, WANG Yan—-hong, et al. Effects of pig farm wastes on growth and Cd concentrations of lettuce grown in a cadmium polluted
soil[J]. Journal of Agro—Environment Science, 2016, 35(3): 558-564.

BIHEFIX Cd BIRLRAERERKE Cd FERFNT

BT, FAE, T3, X BE", AR

(TR RN BLEBe A GRSV T T AR8 FR 0 PERIEH A SHF AR & A SLI0E RO HRE H Y E 77 5 AR A 5
I, I 510640)

B EON T HERESESTYX Cd bR 1A SR K R Cd SR s, N AR TS B AL IR 3 R i R AR 2
B S, Wi TE Cd AR L3 b I IR A B B 34 (3T 78 48 0.1.0.2.,0.3.,0.4,0.5.,0.6 ¢ R RT3 A9 A5
(2L 2 43R R A SR AR Wi 5 Cd WSO X 3 B SE IR G 3 o S5 RS- S8 3y R 28 s ek 34 B 2 5 A St |
TR EY R ST IO N RS SRS RZE 56 | A S A Y R A S P S F SRR AIG, 56 2 FEAE SR AR SR
TR P2 IR 2 AT TE O FR | (PR 28 FH S g i S 24 i o S P2 S R 2R P A 1 0 2 5 2 S b B Cd i, L oTik
F/NHIEF ORISR TP R B2 S TR RS Cd & & THIR A 3E Cd it AR50 Cd 5 B 28 S 8 o i S 25 A1
BEVA VB B T B B R . AESR Cd S R AR Ak 32 A2 A Y AR RN ) S e R0 S 1 REBISE ), 15T 5% L3RI THIR %
2 B <370 mL .10 g, 15 g B B IE WA K,

SRR A AR S A T TE

mESES X713 ERFRARED: A MERS:1672-2043(2016)03-0558-07 doi:10.11654/jaes.2016.03.020

Effects of pig farm wastes on growth and Cd concentrations of lettuce grown in a cadmium polluted soil

TANG Ming-deng, LI Meng—jun, WANG Yan-hong, Al Shao—ying", YU Dan-ni

(Institute of Agricultural Resources and Environment, Guangdong Academy of Agricultural Sciences; Guangdong Key Laboratory of Nutrient
Cycling and Farmland Conservation; Key Laboratory of Plant Nutrition and Fertilizer in South Region, Ministry of Agriculture, Guangzhou
510640, China)

Abstract: A pot experiment with two successive cropping was conducted to investigate the effects of 3 wastes (pig manure, biogas slurry, and
biogas residue ) from a large—scale pig farm in Boluo county, Guangdong Province, South China, on the growth and cadmium(Cd) concen—
trations of Lactuca sativa grown in a Cd polluted soil. Based on total nitrogen rates of 0.1, 0.2, 0.3, 0.4, 0.5, and 0.6 g-kg™ soil, 5, 10, 15,
20, 25, and 30 g of air—dried pig manure, 3, 6,9, 12, 15, and 18 g of air—dried biogas residue, or 185, 370, 555, 740, 925, and 1110 mL of
biogas slurry were respectively applied to 1 kg soil in a plastic pot. All pig manure and air dried biogas residue and 40% of the biogas slurry
were used as basal fertilizers, and the rest 60% of the biogas slurry were applied as top dress. Results showed that both type and rate of wastes
significantly affected shoot biomass of lettuce, with the rate having greater influence on the biomass than type. The lettuce biomass for the
1st cropping decreased with increasing waste amount. For the 2nd cropping, the shoot biomass showed a “A” relationship with the rates of
biogas slurry or biogas residue, but a dose—effect relationship with pig manure. Likewise, both type and rate of wastes significantly affected
shoot Cd concentrations. However, waste types had greater effects on shoot Cd concentrations than waste rates. Compared with the control,
both pig manure and biogas residue significantly decreased plant shoot Cd concentrations in a dose—effect manner, but biogas slurry applica—
tions significantly increased shoot Cd concentrations. The changes of shoot Cd concentrations were mainly atiributed to the biomass dilution
effect. Lettuce grew normally at no more than 370 mL of biogas slurry, 10 g pig manure, or 15 g biogas residue per 1 kg of the tested soil.

Keywords: soil; Cd; lettuce; pig manure; biogas residue; biogas slurry
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RT3 1 em G, 25 o TIEIEAHR AT - pHO.34, 47
LT 19.3 g-ke™, 2% 1.50 g kg™ Bl A 484 mg-kg™ |
AR 114 mg-ke™ . BEE 418 mg-ke™, 4& Cd
0.450 mg-keg™"' 45 Cu 60.9 mg-ke™' 45 Pb 32.7 mg:
kg™, 4 Zn 125 mg-kg™ \DTPA-Cd 0.24 mg kg™,
DTPA -Pb 5.77 mg kg™ \DTPA —-Cu 4.84 mg -kg™',
DTPA-Zn 43.2 mg-kg™,
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Table 1 Selected properties of pig farm wastes

N P K Cd Pb Cu Zn
g kg (VAW R ¢- L) mg-kg ' (VAT K mg-L™)
¥ 723 194 4.63 3.5 0.17 050 462 1050
7 8.02 333 193 833 037 037 114 2570
0.54 0.084 024 0.002 0.003 2.64 12.7

%5 pH

bER 7.51

1.4 RI&i& Tt

RIS AEXT I CK, AL B A FRF (i N 0.2 g-
kg™, P,050.08 g-ke”,K,0 0.16 g-ke™, 73| AR K B R
TAE BRI ) SR Y I CR AT, 43
¥ N B 0.1,0.2,0.3.0.4.0.5,0.6 g- kg™ -3}
BRIESTY a6 DIHWBAEHEK - 185,370,
555,740,925 1110 mL-kg™, i A S1,S2,S3.54.S5,
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iC o M1, M2 M3 M4 M5 . M6,6 4~ i &b B K S
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R6), it 20 NbH, BN 4 RE R, 3 80 4,
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KR T0% 44 . WK 1 #E)5 , Nt g R4
FEIE , FERE P 1A SR+, Bk O U555 1 A
[, ZAkiE H 20124E 5 1 4 H & 2012428 /] 2
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Table 2 Shoot biomass and Cd concentrations of lettuce and DTPA-Cd concentrations in soil

YRl BTW

Cd &i/mg kg FW

DTPA-Cd/mg-kg"

pisE - - - - - .
13K 524t 513 23 513 521t

CK 301+15a 32.3+2.8e 0.105+0.005d 0.210+0.034a 0.189+0.002d 0.171+0.015a
F 236+22¢ 98.8+14.1bc 0.143+0.017be 0.166+0.008b 0.206+0.005a 0.167+0.010a
S1 267+35abc 84.3+20.0cd 0.122+0.019d 0.133+0.024¢ 0.193+0.003cd 0.169+0.009a
S2 275+18ab 115+26ab 0.125+0.014cd 0.099+0.014d 0.193+0.005¢d 0.151+0.015a
S3 230+29bc 139+23a 0.150+0.003b 0.122+0.005¢d 0.196+0.008be 0.170+0.022a
S4 179 126+23ab 0.159 0.125+0.013cd 0.200+0.007abe 0.152+0.012a
S5 143+36d 125+20ab 0.185+0.000a 0.133+0.011c 0.201+0.008ab 0.171+0.021a
S6 — 66.7+24.7d — 0.166+0.025b 0.206+0.003a 0.169+0.037a
CK 301+15a 32.3+2.8e 0.105+0.005b 0.210+0.034a 0.189+0.002b 0.171+0.015a
F 236+22b 98.8+14.1¢ 0.143+0.017a 0.166+0.008b 0.206+0.005a 0.167+0.010ab
Ml 295+12a 60.8+7.4d 0.056+0.001cd 0.123+0.020¢ 0.167+0.003¢ 0.160+0.008abc
M2 277+9a 89.3+38.1¢ 0.061+0.005¢ 0.106+0.014cd 0.163+0.006¢ 0.160+0.008abc
M3 244+15b 133+10b 0.066+0.009¢ 0.099+0.007d 0.152+0.005d 0.150+0.004¢
M4 195+12¢ 146+7ab 0.044+0.017de 0.099+0.004d 0.166+0.016¢ 0.149+0.007¢
M5 166+20d 155+13ab 0.034+0.013ef 0.104+0.003cd 0.172+0.005¢ 0.157+0.008bc
M6 155+25d 165+10a 0.029+0.004f 0.088+0.011d 0.171+0.003¢ 0.170+0.009ab
CK 301+15a 32.3+£2.8d 0.105+0.005b 0.210+0.034a 0.189+0.002b 0.171+0.015a
F 236+22¢ 98.8+14.1¢ 0.143+0.017a 0.166+0.008b 0.206+0.005a 0.167+0.010a
R1 301+17a 52.5+12.5d 0.071x0.013¢ 0.106+0.016¢ 0.187+0.005bc 0.173+0.006a
R2 306+21a 46.5+22.4d 0.066+0.007¢ 0.086+0.019¢d 0.181+0.004d 0.172+0.010a
R3 284+21a 109+8be 0.070+0.014¢ 0.078+0.014cd 0.184+0.002bed 0.157+0.011a
R4 294+11a 139+21a 0.072+0.011c 0.070+0.009d 0.182+0.002cd 0.162+0.009a
R5 280+34ab 127+20ab 0.067+0.007¢ 0.072+0.023d 0.182+0.001d 0.167+0.009a
R6 251+13be 110+13be 0.076+0.012¢ 0.076+0.009d 0.181+0.005d 0.160+0.013a

T : RS EERI B S AR ) /NG 5 B3R 45 A UK Y- 2 1) 22 57 i 25 (P<0.05)
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Figure 1 Soil pH
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