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Effects of wheat straw addition on nitrogen emission reduction and bacterial community during chicken

manure composting

CAO Lina"?, WANG Yan'"?, WANG Yue'?, LI Pei'?, ZHENG Ke'?, LIU Jiaqi'?, LI Hongli"*"

(1. College of Ecology and Environment, Zhengzhou University, Zhengzhou 450001, China; 2. Henan International Joint Laboratory of
Environment and Resources, Zhengzhou University , Zhengzhou 450001, China)

Abstract: Aerobic composting is the main technical mean used in the resource use of chicken manure. However, nitrogen loss in the
composting process is more severe, which not only reduces the fertilizer efficiency but also causes severe pollution. In this study, the C/N of
chicken manure compost was adjusted to 15 using wheat straw. The physicochemical properties, nitrogen conversion, and microbial
community changes of the composting process were analyzed, and mechanisms for reducing compost nitrogen loss were explored. The
results showed that the duration of high compost temperatures after adding wheat straw lasted 23 days, which was 9 days longer than the
control. The pH was significantly reduced, and the nitrogen loss was reduced by 39.67%. The nitrate nitrogen content reached 281.99 mg-
kg™, which was increased by 68.75% compared to the control. The microbial community stabilized, and the relative abundance of bacteria
with nitration function, such as o__Staphylococcales, o__Brachybacterium, f__Staphylococcaceae, g__Staphylococcus and g__Salinicoccus,
increased by 88.45%, 96.39%, 88.45%, 96.08%, and 79.20% compared with the control group, respectively, which were beneficial to the
retention and transformation of nitrogen in the pile. The experimental results showed that the addition of wheat straw affected the bacterial
community structure of chicken manure compost, while increasing bacteria abundance with nitrification function, and reducing nitrogen
loss in the pile.
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Figure 1 Schematic diagram of composting experimental device

R B HE I DR A SR A S5, 3 T A M A AR B
Xof P X 26 250 kg, FH T3S 288795 7K 43 2 60%,
HC/N 7.5, AbFRICEEXSE 250 kg, AN FEFF
90 kg #1715 C/N Ky 15, [Al B #b FE K 4 i HoK 43 B it
PR —E, WE3RES . A SR T 37 d,
() 2 R HER K A3 HE 60% F2 A7, B8 3 d b4 T— Uk B
BURGHE . IR A G 20 R 34y, — 13 #E-20 C

&1 EREREEARMER

Table 1 Basic properties of compost raw materials

J5UBE Raw material C/% N/% C/N 57K Water content/%
F83% Chicken manure 30.07 4.01 7.50 64.37
/N FEFF Wheat straw 40.00 0.41 97.56 12.01
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Figure 2 Changes in temperature and pH during composting
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Table 2 Nitrogen loss in composting process
51 WG B A SERET B A RPN EERIY. i SRR
Group TN content initially/kg TN content at the end/kg  Amount of nitrogen lost/kg Ammonia volatilization/g Total nitrogen loss rate/%
X BE Control group 3.56+0.03a 1.27+<0.01b 2.29+0.02a 164.28+0.50a 64.33+0.01a
AL Processing group 3.89+<0.01a 2.38+0.01a 1.51+<0.01b 94.60+0.67h 38.81+<0.01b

Vi [ — BN - B R [R5 R AE 0.05 KT F e 5 3%

Note: Different letters in the same column represent significant differences in the same indicator at the 0.05 level.
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Table 3 Microbial community richness and diversity index

during composting

FEA AR

e 7 2 %
iﬁﬁﬂ.ﬁnﬁx Sample  Sobs Shannon  Ace Chaol o
Composting stage Coverage

name
fpie ] D3_T1 172 3.100 191.089 189.182 0.999
High ‘emPe;a‘“"e D6_TI 145 2.678 180.788 174.526 0.999
erio
: D12_T1 170 1.874 218.534 210.552 0.999

[CRITE: DIS_TI 306 3.480 348.665 350.452 0.999
Cooling period oy 71 209 2862 259.785 254.042  0.999
D30_T1 348 3.618 389.729 400.286 0.998

D36_T1 338 3.445 396318 413.469 0.998

e D3_T2 217 2.180 239.192 239.000 0.999
High temperature 6 13 176 2965 200.522 200.800 0.999
period DI2_T2 155 1.503 197.878 194.000 0.999
DI8_T2 105 1.063 116.952 113.500 1.000

Rk 3 10 D24_T2 128 2326 164508 165.400 0.999
Cooling period 30 12 155 3138 176.409 172550 0.999
D36_T2 193 3260 216.003 224.071 0.999

D3, 6, 1255 JLRAYREAS T T2 730510 3270 X R AL b 2
HRIREA, TR

Note: D3, 6, 12, etc. are the samples of the first day, and T1 and T2
indicate the samples of the control group and the treatment group,

respectively, the same below.
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Figure 4 Community composition of bacteria at the phylum level during the composting process
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Figure 5 Heatmap diagram of genus community at the genus level during the composting process
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Figure 7 Analysis of LEfSe bacterial community differences under different treatments
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