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Effects of ecological and conventional planting pattern on soil nutrients, microbes and heavy metals
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Abstract: We compared the traditional agriculture and ecological agriculture in Anlong Village, which located near Chengdu, Sichuan, to
compare the effects of ecological and conventional planting pattern on soil nutrients, microbes and heavy metals. The results showed : While
the quantity of bacteria was lower, the quantity of microbial carbon, fungus and actinomycetes in ecological planting soil was higher than in
conventional planting soil, which revealed the structure of microbial community got improved in ecological agriculture; The contents of
heavy metal, such as Cr, Pb, Hg and As, were much lower in the soil with ecological agriculture, which indicated that the heavy metals
brought by ecological planting were less; With ecological farming the contents of total nitrogen, total phosphorus, available phosphorus and
available potassium in the soil increased, but the levels of total potassium and available phosphorus decrensed, which were closely related
to the different agricultural inputs. The quality of soil improved by transfering traditional agriculture to ecological agriculture in 3~10 years
later. Furthermore, ecological farmers noticed that manure might cause the problem of heavy metals, so they used manure, biogas slurry as
well as compost, which eased the heavy metal risk.
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Table 1 Comparison of ecological and conventional farmland
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Notes: EA is ecological agriculture ; TA is traditional agriculture ; the different numbers indicate different farmers. The same below.
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Table 3 Comparison of the amount of microbial community

between ecological and traditional agriculture
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Eizg Al gl P{E
Indicators EA TA P Value
YR /mg - kg 179.5+73.1 148.6+62.3 0.53
A #/10" CFU- g 6.2+4.4 10.627.7 0.72
E#/10' CFU-g! 1.63+10.6 1.38+7.9 0.60
LR R/N0° CFU- g 7.9+3.8 4.7+4.5 0.13
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Table 4 Comparison of the contents of heavy metal between

ecological and traditional agriculture

izt Al gl PE
Indicators EA TA P Value

B mg kg 0.33%0.17 0.29+0.05 0.82
B mg kg 94.04+11.25 100.06£13.94  0.24
B /mg- kg 29.53+2.94 30.63+2.73 0.20
BK/mg-kg 0.13+40.55 0.16+53.52 0.15
S /mg- kg 8.44+1.31 8.52+0.92 0.27
B/ mg kg 0.16+0.16 0.03+0.02 0.92
A5 Img - kg 0.72+11.25 1.92+0.12 0.01
B Img kg 4.83+1.56 5.47+0.66 0.19
AR /mg kg™ 0.65+0.36 0.73+0.21 0.20
AR /mg - kg™ 0.170.16 0.38+0.04 0.03
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Table 5 Comparison of the contents of soil nutrient between

ecological and traditional agriculture

izt L gkl P
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pH 5.91+0.86 5.13+0.64 0.07
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58 /mg - kg 288.20+400.64 215.67+33.65 031
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Table 6 Correlation between soil pH , organic matter content and

soil microbial amount(r)

T Prak

T H C o T P A
Microbial biomass 8 .
[tems Actinomycetes Fungus Bacteria
carbon
pH -0.703 0.841%* -0.751 0.055
AHLIT -0.265 0.337 -0.522 0372
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T RIRTE P<0.05 KT QU RS, T,
Notes: * indicate significant differences (bilateral) at P<0.05 level.
The same below.

http://www.aed.org.cn



T, 55 ARG W UM LR A Y S T R R

2019%5A8

®7 1EpH AVRESESTEESESEZ HMHEXME()

Table 7 Correlation between soil pH , organic matter and heavy metal contents(r)

it H ki) SR pstt MR S A AR AR AR Ak
Items Total Cd Total Cr Total Pb Total Hg Total As  Available Cd  Available Cr Available Pb Available Hg Available As
pH 0.772 -0.270 -0.615 -0.679 -0.807 0.928%* -0.831* -0.833* -0.839% -0.866*
AL 0.830% -0.699 -0.586 -0.166 -0.259 0.790 -0.647 —0.943% -0.828* -0.692
T ++3R0R P<O.01T /K- (RUI) B E ARG . I,
Notes : ** indicate significant differences(bilateral) at P<0.01 level. The same below.
xS TFEpH BHRESESLHEFSAEZBEBERMEG)
Table 8 Correlation between soil pH , organic matter content and soil nutrient contents (r)
it H FHES < bt MA pRiz: psXil AR AR AR
Items CEC TN TP TK Available N Available P Available K
pH 0.774 0.712 0.792 -0.176 0.705 -0.119 0.578
AL 0.9857% 0.997%* 0.969%* -0.520 0.982+%% 0.402 0.951%%
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Figure 1 Comparison of the roots of green beans between ecological and traditional agriculture
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Figure 2 Comparison of soils between ecological and traditional agriculture
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