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Abstract: Establishing ground cover is an eco-friendly orchard management method, but it is still poorly understood
how different types of cover affect soil carbon mineralization and its temperature sensitivity. Based on a 28-year long-
term monitoring experiment in Yuchi Village, Youxi County, Fujian Province, we investigated the changes in the
soil mineralization rate and its temperature sensitivity in orchards with three different ground cover management
strategies; clear tillage, and orchard interplanting with the legumes round-leaf cassia ( Chamaecrista rotundifolia) or

Arachis pintoi. The overall aim of this work was to provide a theoretical basis for reducing emissions of carbon
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sequestered in soil and for the scientific management of orchards in subtropical regions under climate change. The
results showed that, compared with clear tillage, the interplanting treatments led to increased soil organic carbon
content (SOC) (by 19.20% —30.04%) alter 28 years. Across both interplanting modes, the cumulative
mineralization of SOC was positively correlated with the incubation time and temperature. At 35 °C, the highest
cumulative mineralization of SOC was in the A. pintoi interplanting treatment (633.41 mg-kg '), followed by the
C. rotundifolia interplanting treatment; their SOC values were 72.75% and 61.27% higher than that of the clear
tillage treatment, respectively. The potential mineralization was increased by 2.98 times in the A. pintoi
interplanting treatment and by 1. 14 times in the C. rotundifolia interplanting treatment, compared with the clear
tillage treatment. Under high-temperature conditions ( =>25 °C ) , the soil mineralization temperature sensitivity
coefficient (Q,,) of the A. pintoi interplanting treatment and the C. rotundifolia interplanting treatment were
35.20% and 47.37% lower, respectively, than that of the clear tillage treatment. In conclusion, long-term ground
cover increased the SOC content of soil, and with increasing temperatures (=25 °C), the temperature sensitivity of
SOC mineralization in the soil decreased, and the response of the soil carbon pool to temperature change increased.
Among the tested treatments, the A. pintoi interplanting treatment was more beneficial than the C. rowundifolia
interplanting treatment.
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Fig. 1 The grass cover situation in each treatment
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Fig.3 Soil organic carbon mineralization rates at different culture temperatures
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Fig.4 Cumulative mineralization of soil organic carbon at different culture temperatures
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Fig. 6 Temperature sensitivity coefficient of soil organic carbon mineralization at different temperature ranges
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Table 1 Fitting results of soil organic carbon mineralization under different temperature conditions and different treatments
R e b7 Ab 3 Treatments
Culture temperature (‘C) Index CT IC 1A
15 Cy(mg-g™ ") 3.01340. 387¢ 5.338+0.017b 7.306+0.534a
k 0.0007=£0.0001a 0. 0005=£0. 0001b 0. 0004 0. 0001b
Ty, (d) 7.98840.063c 8.285+0.002b 8.440+0. 036a
R’ 0.972 0.987 0.984
Sig P<20.001 P<<0.018 P<C0.001
25 Cy(mg-g ") 9.158+0.963b 10.23540.676b 18.90241. 323a
k 0.0004=0.0001a 0.0004=+0.0001a 0. 0003=+0. 0001b
T, (d) 8.551£0.055b 8.611+0.032b 8.920+£0. 034a
R* 0.943 0.977 0.973
Sig P<<0.001 P<20.001 P<<0.001
35 Cy(mgeg ") 15.96240. 356b 41.61544.754a 47.506=+ 3. 288a
k 0. 0003=£0. 0000a 0. 0002=£0. 0000b 0. 0002=0. 0000b
T, (d) 8.837+0.011b 9.311+0. 062a 9.382+0. 035a
R’ 0.953 0.929 0.975
Sig P<20.001 P<20.026 P<20.001

Co: +HEWAE 6 {1k 8% J& Soil potential mineralized carbon pool; 4: + 8" 1k Z $1 Soil mineralization coefficient; T, 2 % Half-life; R*: L& 1 &
Goodness of fit; Sig: i 3 M 7K F Significance level. [F47 A [l /NG 5 B 78 % 0 B 4 44 F A ) 4b B A 22 53 8 3% (P<<0.05) . Different lowercase

letters within the same row indicate significant differences among different treatments at the same temperature (P<Z0.05).
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Fig. 7 Correlation analysis among various indicators

#, P<C0.05; **; P<(0.01; ***, P<(0.001. R: A HLEK T L% K Soil organic carbon mineralization rate; C,: RF# {L & Cumulative mineralization
Cy: + B8V TE 4L ik 2 Soil potential mineralized carbon pool; EC: £ 5 i 5 % Electrical conductivity; DOC: 1] % ¥ 45 #L % Soil soluble organic
carbon; TN: + 3 i % Soil total nitrogen; EOC: 5 & 1k # WLk Easily oxidized organic carbon; MBC: {4 #) 4= # &it B Microbial biomass carbon;
SOC: 44 HL#k % i Soil total organic carbon content; C/N: #ilk % b The ratio of carbon to nitrogen; Q,: 15~25 °C i HUE I & U Temperature
sensitivity coefficient at 15—25 °C; Q,: 25~35 Cii B fiUE P 2 % Temperature sensitivity coefficient at 25—35 “C. F [d] The same below.
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