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Effects of Compost Products of Different Chinese Medicinal Residues on Soil Carbon

Mineralization

SONG Xiuchao', HEI Ruonan', YAO Yi!, GUO Dejie', LUO Jia"? MA Yan"*"

(1 National Agricultural Experimental Station for Agricultural Environment, Luhe, Nanjing 210014, China; 2 Institute of
Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: In order to provide scientific basis and theoretical guidance for rational return to field of compost products, the quality
difference of aerobic compost products from different formulations of Chinese medicinal residues and its influence on soil carbon
mineralization were studied. The conducted experiment included two stages of aerobic composting and organic fertilizer return to
the field. Through the factory strip aerobic composting experiment, the effects of three combinations of Chinese medicine
residues on the quality of aerobic composting products at the same C/N ratio and different lignocellulose contents were studied,
while soil breathing bottle was used for indoor culture under the constant temperature and humidity to simulate the effect of soil
fertilization, and the effects of three kinds of organic fertilizers on the dynamic changes of organic carbon decomposition and soil
organic carbon mineralization were studied under different fertility levels. The results show that lignocellulose content in the
combinations of traditional Chinese medicine residues significantly affect carbon and nitrogen transformation and humus
components of compost products. Compared with the initial low lignocellulose content treatment (T1), organic carbon is difficult
to degrade under the high lignocellulose content treatment (T3), whose total carbon and nitrogen contents of the compost product
is 5.7% higher and 18.4% lower than those of T1. And T3 is beneficial to the formation of humus, especially to humic acid
component which is significantly increased by 20.9% compared with T1. The effects of three corresponding organic fertilizers on
carbon mineralization are significantly different for different fertility soils under the same carbon input. The release rate and
cumulative release amount of CO,-C in high fertility soils are higher than those in low fertility soils, but the cumulative

mineralization rate of organic carbon is lower than that in low fertility soils. In addition, the cumulative mineralization rate of T1
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compost in high fertility soil is significantly higher than that of T3 compost. Humic acid component in organic fertilizer has a

significant negative correlation with soil carbon mineralization, therefore, in order to improve soil carbon sequestration, humic

acid components can be appropriately increased in organic fertilizers, however, different nutrient management strategies should

be adopted for different fertility levels of soil.

Key words: Chinese medicinal residues; Composting; Carbon mineralization; Different soil fertility
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Table | Experimental design and basic properties of composts of Chinese medicinal residues

Ab dmME ERU A 0 e C/N ToKE Y NGIESR
(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (g/kg)
Tl A+B 467.62 20.01 6.94 11.67 23.36 652.6 453.4
T2 A+C 471.51 20.12 6.51 10.82 23.45 643.6 502.8
T3 A+C+D 468.89 19.83 6.59 11.21 23.71 645.1 550.4

F2 MR TIEAYE ARG
Table 2 Physiochemical properties of tested soil

8T RS £ A e e THAR B A R ¢ B

(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

(15w 18.78 2.15 2.06 5.02 125.86 6.84 101.26 277.73
A s 9.52 1.26 0.75 1.54 7.14 0.43 26.62 71.37
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Table 3 Changes of total organic carbon, nitrogen, phosphorous, potassium and C/N of composts with different material combinations

b3 pH xS LR 2R 2o 24y CN [
(mS/cm) (gkg) (wkg) (gkg) (gkg) (gkg)

T1 6.90+021b 2.82+0.32a 589.61 £433b 2831+2.12a 11.60+£093a 14.12+1.02a 12.08 54.03
T2 725+0.13a 1.96 £0.21b 628.93+538a 2620+1.73ab 10.31+0.82b 15.13+0.93 a 13.92 51.64
T3 691+0.11b 2.02+0.30a 623.21+221a 23.12+1.24b 12.52+06la 14.80+1.14a 14.59 50.44
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Table 4 Quality changes of composts with different material
combinations

ME RETER H R WM
(g/kg) (g/kg) (g/kg)

Tl 14890+ 1236a 8027+523b 68.63+3.86a 1.18
T2 14736+ 1454a 82.53+4.66b 64.83+2.63a 127
5823+255b  1.67

WE

T3 15529+10.58a 97.06+6.5a
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Fig. 1

Emission rates of CO,-C under two soil fertility levels
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Fig. 2 Cumulative mineralization of soil organic carbon under two soil fertility levels
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Fig.3 Cumulative mineralization rates of soil organic carbon under two soil fertility levels
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Fig. 4 Correlation between humic acid content of compost and mineralization rate of soil organic carbon
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