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Abstract: [ Objectives] To explore the effect of biochar made of maize straw on the soil fertility and nitrogen

agronomic responses will provide theoretical and practical support for the straw resources utilization and soil fertility
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improvement in the maize belt in the Northeast China. [ Methods] Field experiment was conducted with maize straw
and maize straw derived biochar (fast pyrolysis at 500°C under low oxygen) in the black soil region in Northeast
China. Three treatments were designed: 1) PK + maize straw; 2) NPK +4 t/hm’ maize straw; 3) NPK +2 t/hm’
maize straw + biochar from 2 t/hm’ maize straw. The plant and soil samples (0 -20 ¢m) were collected at harvest,
the relative items were analyzed with regular methods. [ Results] 1) Compared with treatment 2 in 2013 and 2014,
the soil available N in treatment 3 was significantly increased by 10. 1% and 9. 7% (P <0.05), the soil available
P by 13.7% and 27.3% with a significant improvement at 2014 (P <0.05), the soil microbial biomass carbon
(SMBC) by 13.5% and 26.9% , the soil urease activity by 22. 3% and 31. 8% respectively. The SMBC and the
soil urease activity significantly improved in 2014 (P <0.05). The soil organic matter, soil total N, available K,
SMBN and soil sucrase activity were not improved significantly. 2) Analysis of nitrogen agronomic responses
showed that the N partial factor productivity in treatment 3 was enhanced by 3.3% in 2013 and significantly by
9.6% in 2014 (P <0.05) ; the benefit of economy of applied N (EBN) was increased by 12. 9% in 2013 and
significantly by 27. 5% in 2014 (P <0.05); while the yield, the N fertilizer use efficiency (UEN) and the
agronomic efficiency didn’t show significant increase. [ Conclusions] Biochar are more effective to improve the
activities of soil microbe and the soil enzymes, and so to enhance the soil nutrient supply for maize. The nitrogen
agronomy effect will be improved as a result. The application of maize straw as biochar is an effective way for straw
efficient utilization in Northeast China.

Key words: maize straw-derived biochar; soil fertility; soil microbial biomass C and N; soil enzyme activities;

nitrogen agronomy effect
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Table 1 Correlation analysis of soil fertility factors
i H Ttem oM TN AN AP AK SMBC SMBN URE SuC Yield
OM 1.000
TN 0.762*" 1.000
Avail. N 0.426 0.625" 1.000
Avail. P 0.195 0.474 0.519 1.000
Avail. K 0.542 0.498 0.695" 0.355 1.000
SMBC 0.398 0.354 0.659" 0.277 0.279 1.000
SMBN 0.294 0.535 0.778" " 0.234 0.498 0.673" 1.000
URE 0.552 0.438 0.473 0.048 0.218 0.779"" 0.621" 1.000
SUC 0.424 0.510 0.709" " 0.471 0.589" 0.679" 0.878"° 0.369 1.000
Yield 0.322 0.459 0.886"" 0.424 0.527 0.557 0.956"" 0.635" 0.874" " 1.000

7 (Note) : OM—+3EAHLF Soil organic matter; TN—4= % Total N; AN—Bifit & Alkali-hydr. N; AP—# L Available P; AK—3# &4
Available K. * —Z/R 3% (P <0. 05) Means significant level (P <0.05); = % —F/RH 23 (P <0.01)Means very significant level (P <0.01).
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Table 2 Effect of biochar application on fertilizer nitrogen agronomy effect

Qb 71 (kg/hm) % i K27 fe2ER A 20 &
Treatment Yield UEN PFPN ( ke/kg) AEN (kg/kg) EBN(yuan/hm®)

2013 4

CK 8456.5 +228.3 b — — — —

c1 11809.7 +411.6 a 48.8+0.2 a 89.5+3.1a 25.4+3.6 a 5410.3 +864.4 a

2 12197.9 £187.3 a 50.7+0.1a 92.4+1.4a 28.3+3.1a 6105.6 +393.3 a
2014 4

CK 6006.8 +573.3 b — — — —

C1 10048.7 £220.7 a 47.0+0.2 a 76.1+1.7 b 30.6£5.3 a 6856.6 +1455.5 b

2 11003.7 £305.2 a 53.6+0.2 a 83.4+2.3 a 37.943.0 a 8742.0 £827.3 a

7 (Note) : UEN—N use efficiency; PFPN—Partial productivity efficiency of N; AEN—Agronomic effciency; EBN—Economic benefit of N; $%{&
Ja ARl FhER R AL PR £ 57 i35 (P <0.05) Values followed by different letters at the same stage mean significant at 5% level.
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