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Effects of Two Soil Amendments from Steel Slag on Rice Growth and Nitrogen, Phosphorus and Potassium
Uptake
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Abstract: A pot experiment was conducted to investigate the effects of two soil amendments( W and Y ) derived from steel slag and their
application rates (0.74, 1.47, 2.94, 5.88 g-kg™ and 11.76 g-kg™ for W; 1.47, 2.94, 5.88, 11.76 g-kg™ and 23.52 g-kg™ for Y) on rice
growth. The results showed that no significant change in rice yield was found following W amendments; conversely, a 20% increase in rice
yield was observed following Y amendments at rates of 11.76 g -kg™ and 23.52 g-kg™ as compared with NPK treatments. Y amendment at
rates of 5.88~23.52 g -kg™ increased straw mass by 24.02% ~35.23% when compared with NPK treatments. Combined application of Y
amendments and NPK fertilizers increased subsequent N, P and K uptake by rice by 12.61%~21.55%, 7.63%~38.31% and 11.89%~54.13%,
respectively. The results indicated Y amendments could effectively accelerate subsequent rice growth at high application rates by increasing
nutrient uptake in the soil studied(pH 6.51 ); Conversely, we observed no significant effects with W amendments.
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Table 1 Basic physical and chemical properties of the two soil amendments from steel slag

=3 B AR WO BErE ASE AACE SmE mEE SRR MEE WeR BEE
Soil pH{E Si content/ Ca content/ Mg content/ N content/ &g P,0s H K;0  As content/ Hg content/ Pb content/ Cd content/ Cr content/
amendment %o %o %o %o content/% content/% mg-kg”  mg-kg' mg-kg!  mg-kg? mg-kg!
w 10.45 14.62 27.88 6.28 0.03 0.42 <0.012 0 50 3.8 207.2
Y 7.94 2.34 5.07 3.37 0.94 0.36 0.4 0 15.8 2.2 <2.0
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Table 2 Treatments and application rates of fertilizers and soil

amendments
it AT AR it
fbm Application rates of fertilizers’ ~ Application rates of soil
Treatments mg-kg™ amendments/g- kg™
N P,0s K0 W Y
CK 0 0 0 0 0
NPK 200 100 150 0 0
NPK+W1 200 100 150 0.74 0
NPK+W2 200 100 150 1.47 0
NPK+W3 200 100 150 2.94 0
NPK+W4 200 100 150 5.88 0
NPK+W5 200 100 150 11.76 0
NPK+Y1 200 100 150 0 1.47
NPK+Y2 200 100 150 0 2.94
NPK+Y3 200 100 150 0 5.88
NPK+Y4 200 100 150 0 11.76
NPK+Y5 200 100 150 0 23.52
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Figure 1 The changes in tiller number of rice following soil amendment application
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Figure 2 The changes in height of rice following soil amendment application
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Figure 3 The effects of soil amendments on rice yield
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Table 3 Effects of soil amendments on rice grain yield components

4y 3T AR P TR IR
Crops Treatments No. of effective panicles per pot  Grain number per panicle 1 000-grain weight/g Seed setting rate/%
FLF Early rice CK 28+3c 96+10a 23.79+0.10ab 89.13+1.97a
NPK 56xt1a 87+5a 22.54+0.24b 81.03+1.29ab
NPK+W1 42+4b 89+5a 23.67+0.36ab 80.83+2.03ab
NPK+W2 45+2ab 104+3a 23.84+0.75ab 84.08+0.71ab
NPK+W3 49+4ab 99+8a 23.23+0.23ab 82.36+2.45ab
NPK+W4 43+3b 79+5a 23.70+0.26ab 75.38+2.64b
NPK+W5 39+3b 87+22a 24.14+0.89a 79.17+8.04ab
NPK+Y1 40+3b 96+6a 23.34+0.31ab 75.55+5.46b
NPK+Y2 43+3b 91+3a 23.46+0.28ab 77.99+3.12ab
NPK+Y3 46+27ab 91+2a 23.96+0.30ab 84.70+1.71ab
NPK+Y4 49+3ab 99+6a 23.83+0.30ab 81.58+1.37ab
NPK+Y5 45+8ab 85+7a 23.15+0.62ab 75.41+4.50b
BiFE Late rice CK 15xle 57x11b 24.71+0.28¢ 67.30+1.85¢
NPK 31x4ced 80+5a 25.99+0.37ab 82.75+1.83ab
NPK+W1 29+2d 73+3ab 26.63+0.07ab 82.56+2.13ab
NPK+W2 31xled T6x4a 25.71+0.16abc 80.36+1.07ab
NPK+W3 31xled 78+2a 26.70+0.55a 83.50+0.70ab
NPK+W4 32+2bed 79+3a 26.56+0.49ab 82.10+1.41ab
NPK+W5 35+2abed 68+4ab 25.85+0.26ab 74.32+2.59b¢
NPK+Y1 33+3bed 70+2ab 26.53+0.47ab 77.61+0.46ab
NPK+Y2 36+1abe 72+6ab 26.09+0.30ab 83.47+2.68ab
NPK+Y3 41+3a 67+10ab 25.47+0.33bc 76.00+8.76abc
NPK+Y4 37+3abe T7+4a 26.56+0.38ab 83.98+1.32ab
NPK+Y5 39+0ab 73+2ab 26.44+0.26ab 84.73+1.06a

T - R AP B AP EbR 2 RSB ARG P RE R AL B 22 53 2% (P<0.05 ).

Note: The data in the table are means of three replicates + standard error. Values in the same column followed by different small letters indicate the signif—

icant differences(P<0.05) among treatments.

56.94%(P<0.05), 5 NPK AbFEAH L, it 2 FhiREEF]
X FL A A R R R e AN I
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21.80% ,18.73%7#i1 20.76%( P<0.05 ), 1 H:Athite F 7 B
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Fem TR AR, SRR 35.77%
H129.01%(P<0.05 ), 5 NPK 4bFH B A5 F- 30 500 4
A L, NPK+Y3 NPK+Y4 1 NPK+Y5 4b B 4% 25
12.61%~21.55% , H:Ht NPK+Y3 F1 NPK+Y4 4b P 5 i
FK, i HA AR PR EZ A AN
2.3.3 IKFEBE R I

ME 6 ATLUE H, 5 NPK ARFAHEL, B W 2
FIXT AP it 52 e AN S22, X NPK+Y4 il NPK+
Y5 4 5B 50 NPK+Y4 53 5 17.63% (P<0.05),
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NPK+Y5 55 F41E 16.61%(P<0.05), 5 NPK AbFRFH A
FEAF IR F A L, AN [] FH 4 W R R Y 5 Ak 3
AR T NPK+Y2 458 NPK Lb B 5 2538 o, 38 n i
F5h 51.82%(P<0.05), 5 NPK AZb3atHb b5t i - AH
[, NPK+W4 2% 13.23%(P<0.05) , FHA 7 m W
s Y JEH AN
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H1 26.73%( P<0.05 ), 5 NPK 4b 35 i fi5 i FT 0 12k A
v ,NPK+W1 NPK+W2 Fl NPK+W3 JC & # 25 1k,
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