Accepted Manuscript E—

BIORESOURCE

Aerobic deterioration of corn stalk silage and its effect on methane production
and microbial community dynamics in anaerobic digestion TECH NOLOGY

Huan Zhang, Jingwei Wu, Lijuan Gao, Jiadong Yu, Xufeng Yuan, Wanbin Zhu,
Xiaofen Wang, Zongjun Cui

PII: S0960-8524(17)31714-5

DOI: https://doi.org/10.1016/j.biortech.2017.09.149
Reference: BITE 18977

To appear in: Bioresource Technology

Received Date: 20 August 2017

Revised Date: 19 September 2017

Accepted Date: 21 September 2017

Please cite this article as: Zhang, H., Wu, J., Gao, L., Yu, J., Yuan, X., Zhu, W., Wang, X., Cui, Z., Aerobic
deterioration of corn stalk silage and its effect on methane production and microbial community dynamics in
anaerobic digestion, Bioresource Technology (2017), doi: https://doi.org/10.1016/j.biortech.2017.09.149

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.biortech.2017.09.149
https://doi.org/10.1016/j.biortech.2017.09.149

Aerobic deterioration of corn stalk silage and its effect on methane production and
microbial community dynamics in anaerobic digestion

Huan Zhangl’a, Jingwei Wul’a, Lijuan Gaoz, Jiadong Yul, Xufeng Yuan" b, Wanbin Zhul, Xiaofen Wangl,
Zongjun Cui"" *

'College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China
2Beijing Center for Physical and Chemical Analysis, Beijing 100089, China

*Corresponding author.

*These authors contributed equally to this article and are co-first authors.

"These authors contributed equally to this article and are joint corresponding authors.

E-mail address:

zhanghuancau@cau.edu.cn (H. Zhang)

wjw9512@126.com (J. Wu)

aglj889@163.com (L. Gao)

yjd@cau.edu.cn (J. Yu)

ayuanxf@cau.edu.cn (X. Yuan)

zhul286@126.com (W. Zhu)

wxiaofen@cau.edu.cn (X. Wang)

acuizj@cau.edu.cn (Z. Cui)

Abstract

Ensilage is a commonly used method of preserving energy crops for biogas production.
However, aerobic deterioration of silage is an inevitable problem. This study investigated
the effect of aerobic deterioration on methane production and microbial community
dynamics through anaerobic digestion (AD) of maize stalk silage, following 9 days air
exposure of silage. After air exposure, hydrolytic activity and methanogenic archaea
amount in AD were reduced, decreasing the specific methane yield (SMY); whereas
lignocellulose decomposition during exposure improved the degradability of silage in AD
and enhanced SMY, partially compensating the dry matter (DM) loss. 29.3% of the DM

and 40.7% of methane yield were lost following 0-9 days exposure. Metagenomic analysis
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