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Effects of gangue with different substrates on the growth of Chinese cabbage
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Abstract: Gangue as one of the largest emissions of industrial solid wastes in China, not only takes up
quantities of farmland, but also becomes the three sources of pollution harm of solid, liquid and gas,
causes a series of ecological environment problems. Therefore we should strengthen the comprehensive
utilization of gangue and let it become resources. The experiment was based on the analysis of its
physical and chemical properties, through pot experiment, study on gangue together with two kinds of
matrix that was loam and sand on the growth index and biomass of Chinese cabbage under different
proportion. The results show that, while maintain the total weight of flowerpot, with the increase of
gangue, the germination, plant height, root weight, fresh weight of Chinese cabbage has significant effect
on the index. When adding gangue in loam matrix is greater than 300 g, adding gangue in sand matrix is
greater than 250 g, the growth and biomass index of Chinese cabbage decreases significantly. In order to
achieve the maximum comprehensive utilization of gangue, the proportion of loam and gangue should
be 3:2, the proportion of sand and gangue should be 2:1, so that the gangue can achieve its maximum
utilization.
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Table 1 Basic physical and chemical properties of gangue
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Table 2  Effect of soil and gangue in different proportions on Seed Germination of Cabbage

il (g) HIE () FHIBUITE RE (d) L P KA (d) HHPR (%)

750+0 26.3 2
700+50 26.5 2
650+100 26.6 2
600+150 26.7 3
550+200 26.7 3
500+250 26.9 3
450+300 27.2 3
400+350 27.8 3
350+400 28.2 3
300+450 28.6 3

6 69.0
65.0
64.5
58.0
51.5
37.5
50.5
45.0
36.5
31.5
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Table 3  Effects of soil and gangue in different proportions on Seed Germination of Cabbage

HBil (g) H i (C) T BT R R (d) SRR R (d) R (%)

750+0 26.3 3
700+50 26.3 3
650+100 26.4 3
600+150 26.6 3
5504200 26.7 3
500+250 26.9 3
450+300 27.1 3
400+350 273 3
350+400 27.8 3
300+450 28.2 3

6 63.5
60.0
56.0
54.0
51.5
67.0
38.5
52.5
40.0
37.5
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Table 4 Biomass of cabbage in different proportion of soil and gangue

ol (g)  #rmi(mm) ZE0HE (g)  WE(g) WKOmm) MHEA(mm) SEE (g)

750+0 70.75 0.1577 0.00450 63.00 12x10 16.9838
700+50 59.75 0.1576 0.00337 34.25 15%9 15.1320
650+100 58.25 0.1462 0.00510 49.00 12x9 15.1021
600+150 59.50 0.1333 0.00300 47.25 12x8 15.0652
550+200 65.25 0.1515 0.00440 48.25 11x10 11.6640
500+250 47.25 0.1277 0.00172 41.75 13x9 5.8490
450+300 55.75 0.0933 0.00203 55.75 11x6 9.5983
400+350 58.00 0.1172 0.02662 34.00 10x7 6.6010
350+400 54.50 0.1344 0.00212 35.25 10x6 5.5058

300+450 47.25 0.1001 0.02575 35.25 10x7 2.8603
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Table 5 Biomass of cabbage in different proportion of sand and gangue

%5 U SEAEO ARSI /NESe A Y

Bl (g)  #hei(mm) ZEME(g) WRE(g) MWK (mm) MM (mm)  SEEE (g)
750+0 52.50 0.1460 0.00153 14.75 14x10 12.5205
700+50 48.50 0.1475 0.00225 31.75 13x9 11.7402

650+100 42.25 0.1272 0.00268 31.25 12x8 9.0318

600+150 54.25 0.1493 0.00138 31.00 12x9 8.5071

550+200 53.00 0.1427 0.00628 23.00 11x9 5.3638

500+250 46.75 0.1322 0.00290 54.75 11x7 12.1467

450+300 41.50 0.0953 0.00190 42.75 10x7 2.7712

400+350 45.00 0.1023 0.00130 27.25 10x7 3.6216

350+400 36.25 0.0444 0.00058 14.75 8x5 1.3045

300+450 52.25 0.1229 0.00290 37.50 11x9 2.7199
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