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Effects of Nitrogen Reduction Combined with Biochar Application on Organic
Carbon Mineralization and Enzyme Activity in Paddy Field
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Abstract: Nitrogen reduction combined with biochar application is of great significance for improving land
productivity, improving soil carbon sequestration and mitigating climate warming. Based on the field experi-
ment, five nitrogen fertilizer dosage gradients (T0O ~ T4) were set: The response of organic carbon minerali-
zation and enzyme activity to nitrogen reduction combined with biochar application in paddy fields was
revealed by using the principle of isonitrogenous fertilizer (100% N, 90% N, 80% N, 70% N, 60% N). The
results showed that compared with TO treatment, the soil total nitrogen, alkaline hydrolysable nitrogen and
available phosphorus in T3 treatment (70% N +7.5 t/hm?® biochar nitrogen) were significantly increased by
6.67%, 8.36% and 30.94% (P <C 0.05), respectively. The content of available potassium in T4 treatment
was the highest and significantly increased by 23.78% (P <C 0.05). Soil organic carbon (SOC) content
increased with the increase of nitrogen reduction combined with biochar application ratio. Compared with
before mineralization, SOC, microbial biomass carbon (MBC) and microbial entropy (¢MB) decreased by
1.39~1.75 g/kg, 24.62~67.57 mg/kg and 0.13% ~0.32% (P <C 0.05) after mineralization. SOC mineraliza-
tion rate reached the peak value on the first day of culture, decreased rapidly in the first stage ( 1~6 days) .,
decreased slowly in the second stage ( 6~30 days), and tended to be stable in the third stage ( 30~45 days).
The relationship between mineralization rate and culture time was logarithmic (P <C 0.01). At the end of cul-

ture, the SOC cumulative mineralization amount and cumulative mineralization rate varied from 1.39~1.75
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g/kg and 6.02% ~8.43% , respectively, and T3 treatment was the lowest. Compared with CK and TO treat-

ments, the activities of catalase, urease and sucrase in T3 treatment were the highest, and the activities of

acid phosphatase in T1 treatment were the highest. The highest rice yield was found in T3 treatment (7.37
t/hm*), which was 39.58% higher than that in TO treatment (P <C 0.05). In conclusion, 30% reduction of

nitrogen fertilizer combined with biochar can significantly improve soil fertility, reduce SOC mineralization,

increase soil carbon sequestration, improve soil enzyme activity and rice yield.
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TR A7 T 5 M A R T R RS B Sk B (108°
11'35"E, 27°45"35"N) , i X 35k J& Hh 3 #4728 JXL 8 Vi)

RSB X, 36 M 3K A 398.0 m L AERRHR 17.5 °C,
AERREK AL 1 200 mm, Bl AR =k SR ZR K R L 1
R HCEE KRG A L ER R PR BT - pH 5,86, A LT
W 29.62 g/kg, R ETEN 1.39 g/kg. iR A & &
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T2 5.0 120 148 230
T3 7.5 105 148 230
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i J5 A7 4 CUKAR ik 58 MBC I 52 & 4 52 A Bk
WALEE R 5 1 Oy B R EEOE KT JF 3 0,15 mm i Al 1



553

FOEE W AF L FNC I IO A 25 0 EH A BILI A 1 % i 3 55 ) 371

mm i 28 B T E SOC Fl -+ % M, SOC &
R Ko Cr, O — Hy SO, AN L I 5E L 4 2L 0 i
R AL AW R R A el - T Ty S s MBC
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