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Effects of organic manure from animal carcasses on Brassiacampestris L. growth and soil heavy metal accumu-—

lation

ZHAI Zhen', XIONG Bo?, ZHANG Li% JIANG Bin? LI Chuan—you?, PANG Huan—cheng', LI Yu-yi"

(1.Institute of Natural Resources and Regional Planning Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2.Beijing Agri—

cultural Machinery Testing Extension Station, Beijing 100079, China )

Abstract: A pot experiment was conducted to explore the feasibility of applying harmlessly —treated animal carcass manure from livestock
and poultry farms to vegetable cultivation. The growth of Brassiacampestris L. and soil heavy metal content were measured under three dif—
ferent treatments, including chemical fertilizer( NPK ) only, combined chemical fertilizer plus manure (NPK+M ), and combined chemical
fertilizer plus double manure (NPK+2M ). Results showed that both NPK+M and NPK+2M significantly increased shoot dry weight by
50.53%~221.05%, compared with NPK(P<0.05). In NPK+2M treatment, relative chlorophyll content(SPAD ) in fresh leaves and leaf net
photosynthetic rate significantly increased by 22.85% and 21.98% , respectively, as compared with NPK treatment(P<0.05). Activities of
superoxide dismutase (SOD ), catalase (CAT), and peroxidase (POD) were found to be the highest, meanwhile maloaldehyde (MDA ) was
lowest in NPK+2M treatment. Compared with NPK, both NPK+M and NPK+2M increased soil Cr, Cu, Cd and Pb concentrations, but Cu and
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Pb content was not different between NPK+2M and NPK treatment( P<0.05 ). However, the content of heavy metals in NPK+2M was far low—

er than the class II limits of the soil environment quality standards. In addition, the heavy metal content in Brassiacampestris L. aboveground

and belowground parts in NPK+2M showed no significant increases, compared to NPK treatment( P>0.05 ), and the Cr, Cd and Pb content in

the aboveground part was much lower than the National Food Standards for vegetables. These results would shed light on the safe use of

harmlessly—treated animal carcasses.

Keywords: harmlessly treated animal carcass manure; soil fertilization; Brassiacampestris L.; heavy metal; accumulation
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Table 1 Nutrient and heavy metal content in soil and manure

&R CHWUR 0 Cd G Pb/  Cu/
% % P mg-kg? mg-kg? mg-kg? mg-kg!

- 3 0.06 1.00 8.28 0.04 27.65 1042 9.66
HHLE 412 7175 555 190 4320 2850 12.90

it

Yy PR ICEAL IR H N X R 2553 , % F 8
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FAREA AL (NPK+M ) AEAE +45 58 HLAE (NPK+2M)
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AFEEAET, WSR P00 A B TE 16.31~
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Table 2 Leaf number, dry weight,SPAD and net photosynthetic rate of Brassiacampestris L. in different treatments

Ab AR Ho AR R A SPAD Relative HOLA AR (Pn)
Treatment Leaf number Shoot dry weight/g Root dry weight/g chlorophyll content Net photosynthetic rate/pmolCO,+m™+s™
NPK 7.75+0.25b 0.95+0.15¢ 0.11+0.01a 42.06+0.96b 16.31+0.59b
NPK+M 9.00+0.41a 1.43+0.39b 0.06+0.02a 44.14+0.97ab 16.87+0.93b
NPK+2M 10.00+0.41a 3.05+0.84a 0.16+0.05a 51.67+3.57a 19.89+0.47a

T R BRI A I (R R 22 5 IR A ) 5 B R AL TR [ 22 53 25 (P<0.05) . T [l

Note: Data are mean+SE. Different letters within a column indicate significant difference between treatments(P<0.05). The same below.
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Table 4 Effect of manure applications on heavy metal

content in soil

AbH Treatment  Cr/mg-kg”  Cu/mg-kg”  Cd/mg-kg'  Ph/mg-kg”
NPK 27.65:0.20b 9.660.20a  0.04+0.002c 10.42+0.14a
NPK+M  27.95:0.09ab 9.78+0.05a 0.05:0.001b 10.73+0.06a
NPK+2M  2835:0.06a 9.83x0.15a 0.060.001a 10.67+0.09a
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Figure 1 Effect of manure applications on heavy metal content

in shoot(dry weight )
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Figure 2 Effect of manure applications on heavy metal content

in root(dry weight )

Cu.Cd F1 Pb & HE 485k 2.55~3.72 .3.55~4.55.0.21~
0.26.1.76~2.44 mg-kg™', FACFRZ A ICE EH 2 F
[vi] Hsf 31 2 4R35 Cr Cu .Cd A1 Pb & 843514 5.61~
10.30.9.69~12.93 .0.24~0.30 .3.10~4.24 mg-kg™', [t Hf

%* 3 AEIFEIRAMERTHSEM B CAT SOD POD & 4£50 MDA & 2HI8Mm
Table 3 Effects of manure applications on activities of CAT, SOD, POD and MDA content

b3 CAT {ih Pk SOD Jifi Pk POD it MDA 5 &
Treatment CAT activity/U-g™ FW SOD activity/U-g™ FW POD activity/U-g™ FW MDA content/pmol - g™

NPK 815.26+0.58h 867+28.87b 513+1.73a 0.027£1.5%10™a
NPK+M 826.73+6.35h 976+34.64ab 486+11.55a 0.020+2.3x107b
NPK+2M 891.15+0.58a 1025+5.77a 521+15.01a 0.013£1.2x107%
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Figure 3 Soil maximum bearing year for Cd, Cr,Pb,and Cu under

applications of harmlessly—treated animal carcass manure
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