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Abstract: Microorganisms affect the accumulation of soil particulate organic carbon (POC) and mineral bound organic carbon (MAOC) mainly through the “ex vivo modification” and
“in vivo turnover” pathways, whereas the mechanism by which microbial nutrient limitation due to different plant inputs affects the accumulation of hoth soil organic carbon (SOC)
fractions is unclear. The mechanism of microbial nutrient limitation caused by different plant inputs on the accumulation of the two soil organic carhon (SOC) fractions also remains
unclear. Therefore, in this study, the SOC, POC, and MAOC contents and the extracellular enzyme activities used to calculate nutrient limitation were measured in the 0-5, 5-10,
and 10-20 cm soil layers during the 3rd, 13th, 20th, and 37th year of shelterbelt construction, using the abandoned land in Mizhi County, Shaanxi Province, as a control (CK), to
explore the microbial nutrient limitation mechanism of SOC accumulation during the construction of protection forests. The results showed that: @(SOC), @(POC) , and @(MAOC)
ranged from 3. 14-8.35, 0. 44-1.87, and 1.99-6.72 g-kg™", respectively. The SOC content of each component was significantly lower than that of CK (P<0. 03) in the 3rd year of
stand construction, increasing and then decreasing with stand construction: (D SOC and MAOC contents reached their maximum in the 0-5 and 5-10 cm soil layers in the 20th year
but were lower than those in CK. In the 10-20 cm soil layer, they reached a maximum in the 13th year and were higher than that in CK. @(POC) reached its maximum in the 37th
year in the 0-5 and 5-10 cm soil layers and in the 13th year in the 10-20 em soil layer. @) The B-glucosidase activity was highest in the 20th year in the 0-5 cm soil layer and highest
in the 13th year in the rest of the soil layers; however, all decreased to the lowest activity in the 37th year. The activities of leucine aminopeptidase and N-acetylaminoglucosidase in
the 0-5 em soil layer tended to increase with the construction of the shelterbelt and were significantly higher than those of CK in the 37th year (P<0. 05). Alkaline phosphatase activity
was significantly lower than that of CK in the 3rd year (P<0. 05) and was highest in the 0-5 and 5-10 cm soil layers in the 20th year and lowest in 10-20 cm. () The vector angle
(VA) and vector length (VL) of the enzyme stoichiometry ratio in the 3rd year were significantly higher than those of CK (P<0.05), i. e., microbial C and N limitation was
exacerbated by shelterbelt construction. During shelterbelt construction, N limitation weakened , whereas C limitation was only alleviated in the 37th year. (@) The structural equation
model showed that the increase in microbial C limitation in the 3rd year led to a decrease in POC content and an increase in MAOC content and that microorganisms would accumulate

organic carbon mainly via “in vivo turnover. " As microbial N limitation was alleviated, the MAOC content formed via “in vivo turnover” would increase. Therefore, long-term
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shelterbelt construction is conducive to the accumulation of plant-derived organic carbon, and afforestation with nitrogen-fixing plants will help to promote the increase in stable SOC

fractions and enhance vegetation carbon sequestration efficiency.

Key words: shelterbelt construction; soil organic carbon(S0C) ; particulate oganic carbon(POC) ; mineral associated organic carbon(MAOC) ; soil extracellular enzyme activities ;
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Fig. 3 Soil extracellular enzyme activities during different periods of shelterbelt construction
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Fig. 4 Microbial nutrient limitation during the shelterbelt construction
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Table 2 Soil physical and chemical properties during the shelterbelt construction
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