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Effects of steel slag application on soil physical-chemical properties
and yield of soybean in red soil upland
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Abstract: In 2015-2017, with an aim to understand effects of steel slag application to field on soybean yield and soil
properties, we used four groups steel slag, O(CK), 900, 1 200, 1 500 kg/hm?, to fields, which were applied the same
amount of nitrogen, phosphorus and potassium. The measured indexes included soybean yield and its components, soil
bulk density, total porosity, pH, CEC and the contents of alkali—hydrolysis nitrogen, available phosphorus, available
potassium, available silicon and heavy metals in the red soil upland. The results showed that application of steel slag was
in favor of soybean yield, with increment by 7.89% at average and the treatment of 1 200 kg/hm? steel slag obtaining the
highest yield. Meanwhile, soil total porosity, pH, CEC, and the contents of akali—hydrolysis nitrogen, available
phosphorus, available potassium and available silicon in upland red soil were significantly increased. The contents of
heavy metals Hg, Pb, Cr, Cd and Asin soil and soybean were till in the range of the soil environmental quality standards
(GB 15618-1995) and national food hygiene standards (GB 2762—-2012).
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Tablel Theyearly yield of soybean after different treatmentsof sted dag
I(t-hm™?)

2015 2016 2017
F 2.29b 2.25¢ 2.31c 2.28c
G,F 2.40b 2.42b 2.51b 2.44b
GF 2.59a 2.62a 2.64a 2.62a
GsF 2.36b 2.34bc 2.28c 2.32c
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Table2 Theyearly yield components of soybean after different treatments of steel slag

/g
2015 2016 2017 2015 2016 2017 2015 2016 2017
F 45.8c 45.9c 451c  45.6¢ 84.8c 82.8c 832c  83.6c 249 25.2 25.2 251
G/F 478b 469b 472b 47.3b 856b 869b 86.2b  86.2b 253 26.1 252 255
G,F 504a 495a 498a 49.9a 904a 893a 886a 89.4a 25.6 258 25.6 257
GsF  46.6¢c 45.8c 46.1c  46.2c 83.6¢c 84.9c 84.1c 84.2c 25.6 24.9 254 253
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Table3 The physical-chemical propertiesof red soil after different treatments of steel slag
/ / pH / / / / CEC/
(gem) % (mgkg™) (mgkg™)  (mgkg?)  (mgkg?)  (cmolkg™)
F 1.26a 52.38¢c 5.16¢c 81.56¢ 13.78c 87.61c 24.12d 8.91c
GF 1.218b 54.07b 5.27b 86.65b 15.86b 92.82b 26.76c 10.83b
GoF 1.18b 55.54ab 5.34b 88.91ab 16.35ab 96.63a 28.57b 12.46ab
GsF 1.09c 57.99a 5.57a 90.23a 17.14a 98.68a 30.07a 13.22a
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Table4 Theheavy metals contents of soil and soybean after different treatments of steel slag mg/kg
Hg Cd Pb As Cr Hg Cd Pb As Cr
F 0.057b 0.165a 14.9c 9.21a 18.7d — 0.054b 0.040b 0.009a 0.46b
GF 0.061b 0.144b 16.2b 8.66b 21.7c — 0.054b 0.042b 0.009a 0.98a
GF 0.074a 0.124c 18.2a 7.42c 26.8b — 0.052b 0.048a 0.011a 0.97a
GsF 0.081a 0.119¢ 19.7a 7.08d 32.4a — 0.065a 0.052a 0.012a 0.98a
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