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Abstract: Six treatments including control(CK) without adding straw and biochar, full straw mulching(S10), half straw
mulching(S5), full biochar mulching(B10), half biochar mulching(B5) and half straw+half biochar mulching(BS5) were
set up for soil test. The amounts of full and half mulching were 11.6 and 5.8 t/hm? respectively. This indoor undisturbed
soil culture test in incubator at 20 ‘C to study and the effects of corn straw and biochar mulching on yellow soil nutrients
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and greenhouse gas emissions. The formally cultivated lasted for 32 d after pre-cultivated for 7 d. The results showed that
under short-term indoor cultivation conditions, straw and biochar mulching had no significant effect on the mass fractions
of soil organic matter, total nitrogen, alkaline hydrolyzed nitrogen and available phosphorus. The soil pH of BS5 was
significantly higher than those of S10 and B5. Compared with CK, S10, S5 and B5 significantly reduced the mass
fractions of soil available potassium. Both straw and biochar mulching increased soil CO, cumulative emissions, and the
CO, cumulative emissions of BS5 were significantly higher than those of CK and S10. Compared with CK, the
cumulative emission of CH, in B5 decreased by 93.39%, while the cumulative emission of CH, in BS5 increased by
21.50%. Both straw and biochar additions tended to reduce the N,O cumulative emissions, and the N,O cumulative
emissions of the treatments covered with straw or biochar alone were all negative, which indicated the soil changed from
a N,O emission source to a sink, and the N,O cumulative emission of S10 was significantly lower than that of CK. The
straw and biochar mixed addition also tended to reduce the N,O cumulative emissions, but it was still the emission source
of N,O. All treatments had potential greenhouse effect, and the global warming potential(GWP) decreased with the
increase of the amounts of straw or biochar mulching. The GWP of BS5 was the highest, which was significantly higher
than those of CK and S10. The potential greenhouse effect caused by the half straw+half biochar mulching treatment
achieved to the summit, which is not friendly to the development of the ecological environment. Thus, straw utilization

2022 42 H

mode and usage amount should be optimized according to the actual situation in practice.

Keywords: corn straw; biochar; CO,; CH,; N,O; soil nutrients; global warming potential
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Table 1 Nutrient characteristics of straw and biochar mulched soil

feb 3 pH EHUFNg-kg™)  2%U(g-kg™) WA/ (mg-kg™) B (mg-kg™)  BUSAR/(mg-kg™)
CK (5.05+0.10)ab 38.19+0.75 2.53+0.21 154.26+2.90 9.81+0.45 (254.33+36.66)a
S10 (4.92+0.08)b 36.33+0.26 2.33+0.19 154.02+1.91 8.46+0.46 (109.33+9.68)c
s5 (5.1620.10)ab 37.05:0.79  2.47+0.05 155.46+5.64 8.13+0.45 (133.67+4.26)bc
B10 (5.08+0.06)ab 36.30+£1.45 2.21+0.06 156.8916.27 9.41+0.87 (259.67+25.44)a
B5 (4.96%0.04)b 36.39+0.30 2.23+0.04 153.55+1.44 7.71+0.83 (162.67+24.69)bc
BS5 (5.25+0.12)a 38.50+0.91 2.35+0.09 164.07+£4.09 9.97+1.70 (204.00+37.36)ab

()5 B J AN [ = B b B ) ) 2 5 S 17 75 L (P<0.05),
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Table 2 Cumulative amounts of greenhouse gas emissions and global warming potential of straw and biochar mulched soil

Ab3 CO, ZRHEE/mg CH4 2 /ug N,O ZRHRRE/ug BRI mg
CK (27.73+20.28)b 7.72+0.79 (1.87+2.32)a (28.44+20.07)b
S10 (34.54+4.44)b 5.66:2.33 (~4.33+2.66)b (33.55+4.62)b

S5 (54.17+5.72)ab 4.38+2.82 (-2.74+1.57)ab (53.57+5.87)ab
B10 (52.50+4.58)ab 8.62+1.97 (-2.28+1.45)ab (52.14+4.59)ab
B5 (57.976.57)ab 0.51+7.89 (~3.000.72)ab (57.19+6.32)ab
BS5 (71.02+13.05)a 9.38+1.13 (0.58+1.64)ab (71.44+13.27)a

1B RSO 5 AN [ = ks Ak B B) 22 545 12 3 X (P<0.05).
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