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Effects of - Straw and Blochar Kdd.ltlon on Soil Ca?bon Balance and Ecologlcai'}

Benefits in a Rape-maize Rotatloq Plantmg System
LI J?O, ‘TIAN Dong, HUANG Rong, XU Guo-xin , LI Jia-cheng, GAQ Ming, WANG Z_i-fang*

(College of Resource and Environment, Southwest Uni‘\‘fersi-ty',"g_h&'lgqing 400715, China)

Abstraét ; The effects of different straw and biochar appliizaff(.i.rls on the carbon balance of a farmland ecosystem were studied under a
rape-maize rotation planting system. The study explored impact of straw and biochar addition on soil carbon sequestration. A field
expen'melnt was carried out at the National Monitor Station of Soil Fertility and Fertilizer Efficiency of Purple Soils ( Chongging,
China). Five treatments, i.e. , control (CK, no organic material ) , straw only (CS), straw and microorganism ( CSD), half straw
and half biochar (CSBC) , and biochar only (BC), were applied. In-situ cumulative emissions of soil total carbon were subsequently
monitored. Based on field experiment and survey data, carbon emissions, carbon sequestration, and and economic and environmental
benefits were analyzed for soil respiration, soil carbon pool, crop carbon pool, as well as the cost of agricultural inputs after straw and
biochar application. The main results were: (DAccumulative emissions of soil carbon during two planting seasons were all higher with
treatment than in CK, and the differences between CS, CSD, and CK were significant (P <0.05). @Compared with CK, both straw
and biochar treatments increased crop yield (by 1.49%-3.92% ) and crop net primary productivity ( NPP) increased by 4.44% -
17.90% . Largest yields and NPP during both seasons were achieved with CSD. @)Net carbon sequestration was positive during both
seasons in all treatments without CK, indicating a carbon sink effect. The highest net carbon sequestration was obtained with CSD
(9.05 t-hm™?) and BC (10.75 t-hm™?) treatments. The lowest carbon emissions were obtained with the BC treatment, with
emissions 62. 69% -81. 86% lower than CK. @The highest production to cost ratio was obtained with CS treatments during the rape
planting season. Application of only biochar reduced the production to cost ratio but increased the carbon trading income (466.95-
561.22 yuan+-hm ~*). ®BC treatment increased carbon productivity (C,) in both seasons, while the economic (C,) and ecological
benefits (C; ) of BC treatment were significantly lower than with other treatments. The addition of straw increases economic and
ecological benefits; however, addition of biochar reduces such benefits.

Key words :straw; biochar; purple soil; carbon balance; carbon benefit
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Table 1  Index of carbon emissions for different materials used in agricultural production
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Fig. 1 Soil cumulative carbon emissions under different treatments
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