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Effects of Different Planting Years and Organic Manure Fertilization on Zn Accumulation in Greenhouse Soil
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Abstract Soil samples 0~10, 10~20 and 20~40 cm were collected from a greenhouse having been planted with cucumber for 1, 2, and 5
years in Shenyang suburb to explore the effects of different planting years and organic manure fertilization on Zn accumulation in soil, and to
identify the source of the Zn. The results showed that under the condition of no organic manure fertilization, the Zn content in the soils with
different planting years in greenhouse did not surpass the Chinese Environmental Quality Standard for Soils  GB 15618—1995 SEPAC,
1995 Zn<100 mg-kg™ , being the highest 47.17 mg-kg™ in the soil planted for 5 years. The soil Zn content had a decreasing trend with
soil depth, and had significant positive correlations with planting year ~ P<0.01 and soil organic matter content P<0.01 . After organic ma—
nure fertilization 10, 20, 40, and 60 t-hm™ , the Zn content of soils with different planting years was higher than the contrast, except the soil
planted for 1 year and applied with 10 t-hm™ of organic manure, and increased with increasing fertilization rate, suggesting that the Zn accu—
mulation in greenhouse soil was mainly attributed to organic manure.
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[15] Table 1 Principal chemical properties of tested soil
[13 15-16] la 2a 5a
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N/g-kg™ 1.09+0.21 1.01+0.22 1.33+0.38
Plg ke 0.55+0.12 0.85+0.29 1.46+0.51
P/mg-kg! 26941980  40.56x1542  60.50+20.06
° /g+cm™ 1.34+0.16 1.33+0.17 1.29+0.15
| Zn/mg-kg™ 37.90+5.11 45.23+5.61 47.17+8.23
1.1 1.3
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Figure 1 The trend of Zn concentration in greenhouse soils under 95.0% o
vegetable cultivation for different years e,
2
Table 2 The curve estimation and test between the concentration of Zn in greenhouse soil and the accumulative content of organic fertilizers
r F R’
Y=0.076 x+34.766 0.941 46.360%* 0.885
Y=-0.001 x+0.212 x+26.177 0.973 44.244%%* 0.947
Y=4.58E-006 x°-0.003 2*+0.519 x+14.234 0.996 170.007%*%* 0.992
Y=11.810 In x -10.733 0.982 159.8317%%* 0.964
Y=13.112 «* 0.974 109.874%%* 0.940
9 ** o
Note Number of samples in this table is 9 ** means difference is significant at the 0.01 level.
3 mg kg™
Table 3 Mean values of Zn content under different fertilizations mg-kg™
CK 1 M1 2 M2 3 M3 4 M4
la 42.15b+6.30 41.83b+4.36 44.26ab+9.34 46.47abx10.23 49.20a+9.62
2a 42.87¢+4.00 45.74¢+11.52 48.62bc+9.95 53.77ab+10.78 57.09a+9.92
S5a 52.17b+9.28 54.67abx11.15 56.19ab+9.36 57.31a+10.13 57.44a+10.15
LSD P<0.05 .

Note Different lowercases in a row mean significant differences P<0.05 by LSD test.
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Figure 2 The trend of Zn content in the soil under 59.04 mg'kg'l i

different fertilizations
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