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Effects of Soil Microbial Dlvers1ty on the Phosphate Fractloh in the Rhlzasphere

of Phragmltes communis in the Yeyahu Wetland i m Beljmg, Chlna

TENC Ze- dong,, LI Min", ZHU Jing, SONG 1ng-§7ang "
(College of EnVlr(mrrrental Science and Engmeermg, Beljmg Forestry University, BC]J]Hg 100083, Chlnd)

Abstract: In thls research, microorganistis in rhlzosphere/ fion- -rhizosphere soils of P/]'!qgmnes conimums in the Yeyahu Wetland were
studled A sequential extraction procedure/was/used to analyze the phosphorus (P) forms in the rhizosphere/non-rhizosphere soil with
a Vdnety off plant,‘growth conditions ( April, july, October) . The soil bacteria community structure and the diversity was measured
usmg’ﬂ the hlgh-throughput of16S rRNA amplicons. F urthermore the' complete crystallographic analysis ( CCA) method was used to
analyze the ;elatmn%hlp between phosphate solublhzlng mlcroorg'ém%mq and P transformation in the soil samples. The results showed
that the rank order offinorganic P (IP) fractions in the soil was generally as follows: Ca-bound P (Ca-P) > Occluded P ( Oc-P) > Fe-
bound P/(Fe-P) > Exchangeable P ( Ex-P) > Al-bound P (Al-P). The TP content was most affected by the growth of Phragmites
communis. The minimum content of IP appeared in the vigorous growth period and the total IP content in the rhizosphere soil was
generally lower than in the non-rhizosphere soil. The rank order of organic P (OP) fractions were highly resistant OP ( HR-OP) >
moderately resistant OP ( MR-OP) > moderately labile OP ( ML-OP) > labile OP (L-OP), and all the components of OP first
decreased and then increased with the growth of plant. The major phylogenic groups in rhizosphere/non-rhizosphere soil of Phragmites
communis, included Proteobacteria, Acidobacteria, Chloroflexi, and Actinobacteria among which, Proteobacteria was the majority
group in the community composition. Furthermore, the rhizosphere/non-rhizosphere microbial community structure was significantly
affected by seasonal changes and existing differences between the rhizosphere and non-rhizosphere soils. In addition, the main
functional groups of the modal transformation of P bacteria genera were Bacillus, Enterobacter, Pseudomonas, Burkholderia,
Acinetobacter, which can make use of most OP and IP, playing an important role in the transformation of P in wetland soils.

Key words : Phragmites communis ; rhizosphere ; non-rhizosphere; microbial diversity; phosphate fractions
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Fig. 1 Map of Yeyahu Wetland natural reserve and the distribution of the sampling sites
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Table 1 ~ Basic physical and chemical properties of the soil samples

FE 2R FIKE/ % HHLF/ g kg ™! pH B A/ mg kg ™!
LG4 38.74 £0. 66 21.32 +0. 08 8.39 £0. 18 38.40 £0.75
LF4 27.71 £0. 85 15.13 £0. 11 8.54 £0. 15 28.00 +£0. 88
LG7 38.46 +1.25 15.13 £0. 15 8.63 +0.13 38.50 +£1.03
LF7 32.74 +1. 11 18.58 £0. 11 8.61 £0. 15 38.50 £1.21
LG10 25.74 £1.01 18.57 £0.09 8.22 +0. 14 64.50 £0. 68
LF10 23.85+0.95 17. 88 +010 8.33 0. 15 57.05 £1.33
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