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Microbial Carbon Sources of Dissolved Orgamc Matter in Paddy Soil -~

XIAO Y1 , LI Zheng' ; HUANG Rong' TANG Ao- han G U Bmg1 ““WANG Chang-quan' v . W i
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Abstract: A long- 1érin femhzatlon experiment with a 'system, i tice-wheat rotatlon was conducted in Chenvd{ |Plain. Three kem lization treatments mdudmg conventlonal
fertilizafion (T1), pig manure substituting for 50% nmog(;n fértili izey ('I?) , and T2 plus straw (T3) were! sel up to study the characteristics of microbial carbolf source
utlllZdl’pH of aml and dissolved organic matter (DOM)} The results showed that T3 improved the soil microbial carbon source metabolism in comparison with those of the T1
and"T2 ltreatments; thegaverage color change rate (AWCD) increased hy'16%" aqd--'48% respectively. Meanwhile, T3 improved the soil DOM microbial carbon source
metabolism, d@nd’the AWCD value was 0.43. The highest Sharmon Simpson; “ind Mclntosh indexes of soil and DOM were all found in the T3 treatment, and the Shannon,

Simpson, and Mclntosh indexes of DOM were 2.73, 0.91, and 3. 75, respectively. The results of principal component analysis and enrichment analysis showed that the main
carbon softrces used by microorganisms of soil and DOM were different under different fertilization treatments. For DOM, the main carbon source used by microorganisms in the
T1 and T2 treatments was sugar, whereas T3 increased the utilization of amino acids, carboxylic acids, polymers, and amines. The changes in soil pH and texture were the
main factors that caused the difference in soil DOM microbial carbon source metabolism. In conclusion, the application of organic fertilizer ( pig manure plus straw )
significantly increased the microbial community diversity and carbon source metabolic capacity of soil and DOM and promoted the diversification of microbial carhon source
preference.

Key words: agricultural organic wastes; dissolved organic matter (DOM) ; soil microbial community; Biolog-ECO
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Fig. 1 Average well color development of soil and DOM microbe community in different treatments
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‘Fig. 2 Relative utilization rates of different carbon sources by soil and DOM microbial communities
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Fig. 3 Functional diversity indices of soil and DOM microbial communities under different treatments
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Fig. 5 Pathway analysis of soil and DOM microbial communities
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Table 4  Correlation of microbial community indexes and soil properties
P W H SOM DOC pH NO; -N  NH; -N AL RkL hig A (A Xg; (AS(V)(;B
AWCD -0.301  0.060 0.322 -0.307 -0.096 -0.478 0.474 0. 308 — 0.474
e Shannon 5 %% 0.049 -0.278 0. 160 0.538 -0.179 -0.020 0.391 -0.377 -0.068 -0.022
Simpson 840  -0.199 -0.661 -0.010 0.299 -0.341 0.087 -0.158 0. 020 0.303 -0.114
MclIntosh ¥§%% -0.271 0. 156 0. 246 -0.377 -0.003 -0.427 0.348 0.353 0.970*  0.433
AWCD -0.376  0.613 0.907 ** -0.239 0.223 -0.945" 0.756" 0.798 ** 0.474 —
DOM Shannon %0 -0.327  0.365 0.715* -0.164 0.218 -0.796* 0.755* 0. 548 0.708 * 0. 844 ™
Simpson f8%%  -0.498  0.259 0.807 ** 0.019 0.344 -0.796* 0.801 "  0.499 0. 591 0. 849 **
Mclntosh ¥8%%  -0.361  0.615 0.913* -0.229 0.213 -0.949™ 0.762" 0.799 ™ 0.458 1.000 **

1) * F/RTE0.05 K FBEMAE(P<0.05), ™ FRTE0. 01 AKF FBEMFE(P<0.01)
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