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Interactions of Fungi Communlty and Relatlonshlp w1th ‘the Carbon Structure in
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Arable Molhsols with Gradient, Organlc Matter Content il

SHANG Qiu~ tong , , HUANG Rui- hn NI H{wel SUI Yue-yu’, SUN Bo® LIAJNG Yu-ting®* /e 2
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and Sustainable Agriculture, Institute of Soil Smence dhlnese Academy of Science, Nanjing 210008, China; 3. Key Laborafory of
Molh}ols Agroecolog}a, ‘Northeast Institute jof Geography d Agroecology, Chinese Academy of Sciences, Harbin 150081, China)

Abstract: Fungisplay an'important role in the -accumulation- and___t,réfnsfonndtlon of soil organic matter (SOM) and nutrient cycling. To
investigate/the relationship between the fungal communit§=and soil organic carbon functional groups under gradient SOM contents in
arable méllisols, arable mollisols with 2% -9% SOM content were collected in Northeast China. Solid-state C-NMR technology was
used to'explore the differences in the functional group structure of SOM, and ITS high-throughput sequencing was used to investigate the
fungal community structure. The potential interactions between different taxonomic groups of soil fungal community and their
associations with organic carbon molecular structures were compared by constructing molecular ecological networks under low SOM
(2% -5% ) and high SOM (7%-9% ) conditions. The "C-NMR results indicated an increase in the relative abundance of Alkyl C
(25.8% to 35.9% ). The decrease in Alkyl C/0O-Alkyl C indicated a smaller degree of decomposition in high SOM soils.
Sordariomycetes and Mortierellomycotina dominated the fungal community and their relative abundance increased with the SOM gradient
(P<0.05) from 14.33% to 28.17% and from 7.32% to 23. 14%, respectively. The network analysis showed simpler ecological
topological properties of the fungal community in low SOM soils, with lower numbers of nodes, edges, and average clustering
coefficients than those in high SOM soils. A closer relationship between fungi and organic carbon functional groups, especially LOC,
was observed in low SOM soils. The random forest model showed that LOC had the largest amount for fungal interactions in low SOM
soils (10% ) ,

interactions in high SOM soils (7.4% ). With globally increasing soil carbon loss, the limition of the carbon resources, especially the

followed by recalcitrant organic carbon ( ROC). In comparison, LOC contributed less to the variations in fungal

reduction of LOC, may reduce the stability and ecological functions of soil fungal communities.

Key words; arable mollisols; organic carbon functional groups; solid-state "C-NMR technology ; soil fungi; network analysis
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xtalfs §7! Eﬁﬁﬁﬁi?ﬁﬂ%ﬁﬂilﬂﬁg*ﬁ W, g Lﬁﬁﬁ? 7 SOM3 A BT R R I 125033 44°12’
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Table 2 Basic physicochemical properties of arable mollisols

M bR SOM2 SOM3 SOMS5 SOM7 SOM9
HHLEE SOC/g-kg ™! 9.68 £0.23e¢ 16.21 0. 42d 27.26 +£0.39¢ 42.56 0.36h 53.61 £0.31a
AR DOC/mg kg ™! 175.96 +3.41d 196.72 +10.84cd  214.48 £13.17¢ 426.23 +22.82b 277.32 +27.90a
2R TN/g kg ™! 1.03 £0.05¢ 1.66 £0.03d 2.47 £0.06¢ 4.00 £0.04b 4.67 £0.2la
A NH, -N/mg-kg ™! 13.27 +2.51b 16.46 +0.30a 14.16 £0.95h 19.16 +2.34a 19.15 +3.66a
Tl % NO; -N/mg-kg ™! 25.17 +4.67a 13.28 +1.95b 25.96 +3.86a 21.10 +4.04a 24.20 +0.44a
pH 6.07 £0.07b 5.60 0. 10c 5.71 £0. 10c 5.56 £0.09¢ 6.91 +0.06a
KR 0.21 £0.01b 0.22 £0.01b 0.23 £0.01b 0.28 £0.00a 0.27 £0.0la
1) FE9ME = brdER 22, n =3, Rl —AT AR FRERR 8% 22 5 (P <0.05)
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Fig. 1 Spectra and relative abundance of the carbon functional groups in arable mollisols with different SOM gradients
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