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Responses of Soil Organic Carbon and Respiration Rates to
Legumes and Gramineous Grasses in Orchards
LI Ping, XUN Mi, YUE Songqging, CAO Hui, FENG Feng, FAN Weiguo, YANG Hongqiang

(State Key Laboratory of Crop Biology, College of Horticulture Scienceand
Engineering, Shangdong Agricultural University» Tai’an, Shandong 271018)
Abstract: The gramineous Lolium perenne L. and leguminous Vicia villosa Roth had been intercropped in
apple orchard for 6 years. The organic carbon fractions in different depth of soil and the daily variation of the
respiration rate in surface soil were investigated in the orchard. The results showed that the L. perenne and
V. willosa intercropped significantly increased the content of total organic carbon (TOC) and the content of
organic carbon components, such as light organic carbon (LFOC), dissolved organic carbon (DOC), particulate
organic carbon (POC), readily oxidation of organic carbon (ROC) and microbial biomass carbon (MBC), in
0—20 cm and 20—40 cm soil layer in apple orchard, and the increase degree caused by V. wvillosa both was
higher than that by L. perenne. In 40—60 cm soil layer, only soil DOC content was increased by intercropping.
The content of all organic carbon fractions in 0—20 cm layer soil and TOC, DOC, POC and ROC in 20—40
cm layer soil in the orchard intercropped V. willosa were significantly higher than that in the orchard inter-
cropped L. perenne. There were positive relationships between TOC and LFOC, TOC and POC, DOC and
LFOC, DOC and MBC, DOC and ROC, MBC and ROC, ROC and POC, and between LFOC and ROC. The
rate of soil respiration had the positive relationships with LFOC, DOC, MBC, and ROC. The rate of soil
respiration was increased significantly by intercropping L. perenneand and V. willosa; the characteristics of
the peak type were more obvious under the intercropping condition during the day, while the effect of
intercropping V. villosa was better than that of L. perenne.

Keywords: orchard; soil; organic carbon fractions; respiration rate; Vicia villosa Roth; Lolium perenne L.
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