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Straw Returning Plus Nitrogen Fertilizer Affects the Soil Microbial Community

and Organic Carbon Mineralization in Karst Farmland
XU Xue-chi'*? | SU Yi-rong', WANG Gui-hong*, LIU Kun-ping’, HU Ya-jun', CHEN Xiang-bi', ZHENG Xiao-
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Sciences, Changsha 410125, Chinaj 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Huanjiang Observation
and Research Station for Karst Eco-systems, Chinese Academy of Sciences, Huanjiang 547100, China; 4. College of Agricultural,
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Abstract: The use of straw returning plus nitrogen fertilizer on farmland is one of the important agronomic practices for adjusting soil
organic carbon ( SOC) transformations. To explore the mechanisms of straw and nitrogen fertilizer application on straw and SOC
mineralization in long-term fertilized soils, an incubation experiment with the "C isotope tracing technique was conducted, which
involved three long-term fertilized models in typical karst soils (no fertilization, inorganic fertilization, and a combination of inorganic
fertilization and straw). To study the mechanisms of "“C-labeled straw and SOC mineralization, four treatments were designed as
follows; no straw and nitrogen ( control) , and straw combined with three levels of nitrogen fertilizer (0, 214.0, and 571.0 mg-kg™'
soil). The results showed that cumulative mineralization amounts of straw-derived organic carbon in long-term fertilized soils were
markedly higher than those in non-fertilized soil. Straw-derived organic carbon mineralization was significantly affected by nitrogen
fertilizer levels. The positive priming effects (PE) in long-term fertilized soils were much lower than those in non-fertilized soil. The
PE was decreased at the low nitrogen fertilizer level but increased at the high nitrogen fertilizer level. The principal component analysis
(PCA) of phospholipid fatty acids (PLFAs) indicated that the soil microbial community structure was greatly affected by the long-term
fertilization models and combined straw and nitrogen fertilizer application. Moreover, the content of PLFAs in soil microorganisms,
namely, bacteria and fungi, were remarkably increased by the straw plus nitrogen fertilizer ( values increased by 40.3%-53.0% ,
41. 1% -62.6% , and 60. 5% -148. 6% compared with control) , but levels were not significantly affected by nitrogen fertilizer levels
alone. The ratios between PLFAs of soil gram-positive and gram-negative bacteria (G* /G~ ) decreased and were stable at around 0. 8.
The structure equation models (SEM) demonstrated that the combination of straw and nitrogen affected the soil gram-positive and gram-
negative bacteria structure and increased the soil DOC content, which promoted the decomposition of straw and affected the

s HEA: 2018-10-22; 11T HEA: 2019-01-03

BEE&WH.: EZEESIEITRTHE (2016 YFC0502404 ) ; FEI% H AR F R4 H (31870503, 41671298)

BB/ A (1995 ~ ), Lo, W-EwFss A, FEMF5E T - RS SR WIAEE, E-mail ; xuxuechil 6@ mails. ucas. ac. cn
* W(EVEH ,E-mail ; hbhpjhn@ isa. ac. cn



6 TR AT . REAT I P N X o SR A FH ol R W i S AT LB B Y 52 iy 2913

mineralization of SOC. These results indicate that straw returning plus low nitrogen fertilizer can improve the SOC sequestration capacity

in karst farmland.

Key words :nitrogen; straw returning; priming effect; long-term fertilization; isotope
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Table 1  Basic properties of the tested soils
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Fm P /g-kg™' /mg-kg™' /g-kg™' /g-kg™' /g-kg™' /mg-kg™! /mg-kg™' /mg-kg”' /mmol-L-' /mmol-L~! Jis:i)
CK 7.1 23.2c 4.24 1.91 0. 80b 1.17 121.9¢ 9.5¢ 84.7¢ 1.5a 22.2 i+t
NPK 7.2 24.2b 4.69 2.05 1. 12a 1. 00 133.5b 22.4b 261.3a 1.4b 23.2 i+t
NPKS 7.2 26.1a 5.21 2.13 1. 10a 0.94 157.3a 27.2a 172.0b 1. 5a 23.4 B+

D) [Al— SRR NE T AR R — 13 | R R Ab B E] 22 57 8.3 (P <0.05) , /NG FRRFRZEFARE (P >0.05)
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Table 2 Soil DOC content after incubation

A control S +NO S+ N1 S+ N2
CK 8.26¢ 12.43b 30.81a 14. 24b
NPK 10. 12b 33.99a 21.81a 29. 14a
NPKS 9.59%a 9.41a 14.52a 16. 59a
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