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Effects of Carbon Sources with Different Molecular Weights on Phosphorus Availability and

Phosphorus Uptake in Maize
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(1 College of Resources and Environment, Anhui Agricultural University | Anhui Engineering Research Center for Intelligent
Manufacturing and Efficient Utilization of Green Phosphate Fertilizer | Key Laboratory of Farmland Ecological Conservation
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Restoration, Hefei 230036, China; 2 Dangshan Agriculture and Rural Bureau, Suzhou, Anhui 235300, China; 3 Institute of
Soil and Fertilizer, Anhui Academy of Agricultural Sciences, Hefei 230001, China)

Abstract: A pot experiment was conducted to understand the effects of different carbon sources (fructose (GT), sucrose (ZT) and
cellulose (XWS)) on the transformation of phosphorus (P) form in soil and P uptake by maize with the lime concretion (Shajiang)
black soils of Anhui Province. The results showed as follows: 1) Soil Olsen-P content firstly increased and then decreased with
time, after thinning for 7 days the content of Olsen-P under GT treatment reached the maximum, and after 15 days the content of
Olsen-P under XWS treatment reached the maximum. After 90 days, compared with CK, GT and ZT, the content of Olsen-P under
XWS treatment was significantly increased by 79.74%, 54.03% and 30.03% (P<0.05), respectively. 2) After 90 days, compared to
CK, XWS treatments significantly reduced the contents of Fe-P and Caj-P, and increased the contents of Cag-P, while no

significant difference was found in the contents of Ca,-P among CK, GT and ZT treatments. Compared with CK, XWS treatment
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significantly increased the contents of active organophosphorus (LOP) and moderately active organophosphorus (MLOP), and
decreased the content of moderately stable organophosphorus (MROP). 3) Under XWS treatment, soil DOC content and
phosphatase activity were increased, but soil pH and exchangeable calcium content were decreased, which were important factors
influencing the increase of soil P availability. 4) Compared with CK, GT and ZT treatments, P uptake of maize under XWS
treatment was significantly increased by 46.20%, 19.05% and 19.28%. The results show that compared with low molecular weight
carbon sources (fructose and sucrose), high molecular weight carbon sources (cellulose) have better long-term effectiveness in
improving soil P availability and P absorption in maize, which provide important information for the regulation and effectiveness
of soil P conversion by using carbon sources in farmland ecosystems.

Key words: Carbon source; Molecular weight; Phosphorus availability; Phosphorus form; Sand ginger black soil; Maize;

Phosphorus uptake
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