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Impacts of Biochar and Straw Application on Soil Organic Carbon

Transformation

ZHANG Ting' ,WANG Xu-dong'** ,PANG Meng-wen' ,LIU En-xin' , BAI Ru-xia' ,LI Ni' , WANG Yu-ying'

(1. College of Resources and Environment, Northwest Agriculture and Forestry University, Yangling 712100, China; 2. Key
Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract: To explore the effects of biochar and straw application on soil carbon constitution and transformation, an incubation
experiment was conducted to study the characteristics of the release of carbon dioxide, as well as the changes in microbial biomass
carbon and organic carbon in soil after applying biochar or straw only, or biochar plus straw. The results showed that the straw
mineralization rate of organic carbon in soil was 21.50% at 2% application level, which was much higher than that of biochar
(8.09% ). With the same addition amount of biochar and straw at 4% level for 200 days incubation, the soil organic carbon content
was 24. 40 and 17. 40 g-kg ™', respectively. It suggested that the positive impact of biochar application on improving soil organic carbon
was greater than that of straw. The application of biochar had protective function on soil original organic carbon. Biochar promoted the
straw mineralization and resulted in positive interaction effect between biochar and straw on mineralization of soil organic carbon. The
application of straw increased soil microbial biomass carbon (MBC) greatly, while biochar had less impact on MBC. The application of
straw and biochar also increased soil microbial biomass carbon, but the interaction effect could be positive or negative, which was
dependent on the incubation time or application rate.

Key words :straw; biochar; soil organic carbon; organic carbon mineralization; dark loessial soil
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Table 2 Releasing carbon dioxide rate of dark loessial soil with straw and biochar application/mg- (kg-d) ~!

KSRt/ d S0BO SOB1 S0B2 S1BO S1B1 S1B2 S2B0 S2B1 S2B2
1 8.46 11.13 21.82 52.40 55.74 65.40 74.57 83.57 83.34

3 1.83 2.11 4.88 3.16 36.24 37.04 53.45 54.62 58.37

6 3.66 4.50 4.79 29.54 33.90 33.07 47.62 48.88 48.78
10 0.38 0.98 1.38 20.24 20.83 21.85 30.62 32.12 33.61
20 4.26 4.47 4.32 17.92 19.33 18.57 21.75 23.14 23.13
30 2.47 2.36 1.90 13.32 14.30 13.06 17.05 17.60 17.90
40 2.65 2.96 2.37 12.47 13.91 12.25 16.69 17.05 17.18
60 2.30 2.90 2.15 8.75 9.45 8.39 10.70 10.77 10. 81
80 2.10 1.89 1.26 8.36 7.57 6.69 8.84 9.41 9.57
120 1.17 1.45 0.45 4.19 4.02 3.83 5.53 5.55 5.56
160 1.73 1.53 0.90 4.58 4.41 4.50 5.95 5.89 5.57
200 1.29 1.14 0.70 3.71 3.54 3.90 4.94 4.81 4.77
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Table 3 Interaction effect on MBC of dark loessial soil
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Table 4  Interaction effect on TOC with application

of straw and biochar/g-kg ™!

e SIB1 . - _— R /d S1BI S1B2 S2B1 S2B2
6 -0.03 -0.09 -0.34 -0.50

6 -187.41 179.78 -219.63  240.14
20 -100. 80 42.39 -147.62 100. 38 20 -0.24 -0.59 -0.75 -1.36
40 ~95.13 -285.35 222.37 11.94 40 -0.85 -1.53 -1.12 -2.26
80 17.24 89.83  -112.85  -31.45 80 -1.29 -2.32 -1.69 -2.76
120 18.35  -48.40 -45.32  -127.24 120 -L71 -2.94 -2.32 -3.72
160 -6.08 217.89 -140.79  -27.62 160 -1.72 -3.26 -2.43 -4.92
200 -1.75 -5.47 ~11.81  -54.12 200 -1.74 -3.41 -2.70 ~5.44
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