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Accumulated Characteristics of Heavy Metals in Different Pig Bio—bed Materials

ZHANG Xia, YANG Jie, LI Jian, PAN Xiao—qing, QIN Feng, GU Hong-ru”

(Institute of Animal Science, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract : The bio—bed pig raising system, by making deep littering with sawdust, rice hull and other cropping by—products, and also environ—
ment friendly microorganisms, helps to compost pig excreta within the bedding. The purpose of the study is to investigate accumulated char—
acteristics of heavy metals including Cu, Zn, As and Cr in different litter in one growth period of fattening pigs. The experiment was conduct—
ed in pig bio—bed farms of Luhe animal science base, Jiangsu Academy of Agricultural Sciences from July 2011 to October 2011. The spent
litter was collected from four different pens in which the sawdust and rice husk mixture were used as litter and 2 batches of pigs had been
feeding. Another spent litter was collected from the other four different pens which fermented pig manure, branches of fruit trees, waste of
mushroom cultivation and residue of traditional Chinese medicine were used as litter, in which pigs had not been fed. The results showed that
the content of heavy metals of As, Zn, Cr and Cu in litter increased significantly (P<0.05) the use time of litter prolonged. The accumula—
tion content of Cu, Zn and Cr in the different litter differed significantly(P<0.05). The accumulation content of As, Zn and Cu of fermented
pig manure, branches of fruit trees, waste of mushroom cultivation in turn reduced from the upper shallow layer (0~20 cm) to the lower
deep layer (20~40 cm and/or 40~60 c¢m). The accumulation content of heavy metals in fermented pig manure litter was higher significantly
than that in branches of fruit trees, waste of mushroom cultivation and residue of traditional Chinese medicine litters, while branches of fruit
trees, waste of mushroom cultivation, residue of traditional Chinese medicine, sawdust and rice husk had not significantly effect on the accu—
mulation of heavy metals in litter.
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Figure 1 Accumulation of heavy metals in the sawdust and rice husk litter in different proportions
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Table 1 Accumulation of heavy metals in the sawdust and rice husk litter(mg-kg™)

. HORME I ] Use time
JiZ Element
14~ H One month 2 4~ F Two month 3/~ Three month
As 0.97+0.04c 1.78+0.10b 2.05+0.17a
Zn 224.21+22.41b 240.51+27.32b 435.10+42.27a
Cr 75.39+16.02b 94.17+3.53b 132.87x14.17a
Cu 89.17+7.81¢ 106.41+9.79h 121.09+11.33a

I : AT A RVNG PRI E] 0.05 B# K. Tl

Note: Data in the same line followed by different small letters are significantly difference at 0.05 level. The same below.
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Figure 2 Accumulation of heavy metals in the different materials litter(fermented pig manure, branch scrap of fruit trees,

material waste of mushroom cultivation, residue of traditional Chinese medicine )
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Table 2 Accumulation of heavy metals in the different litter(fermented pig manure, branch scrap of fruit trees,

material waste of mushroom cultivation, residue of traditional Chinese medicine )(mg-kg™)

g IS TE] Use time

JLZ Element
1 /~H One month

2 /4~ Two month 3/~ Three month

As 1.13£0.31¢
Zn 214.08+79.39b
Cr 120.82+62.62a

Cu 80.45+£34.51b

1.45+0.18b 1.73+0.12a
223.04+69.19b 329.20+35.85a
72.56+10.61b 117.66+24.78a
94.25+39.01ab 102.53+24.29a
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Table 3 Accumulation of heavy metals at different depths litter after three months pigs raised in the bio—bed

48} Material VREIE Depth/cm As/mg kg™ Zn/mg-kg™ Cr/mg-kg™ Cu/mg-kg™
R 0~20 1.95+0.02a 304.76+4.17a 86.88+0.17a 145.90+0.87a
Fermented pig manure 20~40 1.91+0.13a 307.13+8.12a 77.01£2.12a 141.14£3.15a
40~60 1.80+0.03a 277.51x4.27a 88.68+10.18a 126.75+3.73b
TR A 0~20 2.08+0.01a 380.50+0.94a 128.11x1.44b 110.86+0.83a
Branch scrap of fruit trees 20~40 1.75+0.04b 315.58+6.93b 128.57+1.13b 85.69+0.22b
40~60 1.35+0.05¢ 229.53+7.44c 140.72+1.80a 60.14+0.57c
PR 0~20 1.96+0.05a 390.01+5.77a 117.98+1.24a 115.54+3.45a
Material waste of mushroom cultivation 20~40 1.69+0.06a 349.53+1.99b 96.18+0.36b 98.74+1.27ab
40~60 1.47£0.37a 263.46+1.48c 86.16+0.70c 82.01£23.07b
2 0~20 1.59+0.28a 383.32+4.15a 132.72+1.71b 103.92+4.78a
Residue of traditional Chinese medicine 20~40 1.64+0.12a 374.91+2.62a 148.12+1.24a 86.39+8.91b
40~60 1.57+0.36a 356.00+38.89a 144.89+4.17a 73.34+1.99b

T : [FISASR)ING PR Rl — B AN TR AR ) 25 5 2.2 (P<0.05 ).

Note:Date in the same line followed by different small letters are significantly at 0.05 level between the different depths of the same material.
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