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Greenhouse gas and ammonia emissions from different piling heights in long—term stacks of dairy manure

CUI Li-li', WANG Xiao—qin"*, LIANG Dong-1i'?, DUAN Xue—qin', LIU Song', ZHAO Jia-lei'

(1.College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2.Key Laboratory of Plant Nutrition and the
Agri—environment in Northwest China, Ministry of Agriculture, Yangling 712100, China )

Abstract: The present study aimed to analyze the effects of piling height on greenhouse gas and NH; emissions during 41 weeks stacking of
dairy manure, and the effects on global warming potential (GWP) and particulate matter 2.5 (PM,5) were also investigated. Emissions of
CH, and N,0O were measured by the static chamber—gas chromatography technique and NH; was measured by the venting method. The re—
sults showed that CH, and N,0 cumulative emissions from manure in stack heights of 50 ¢cm were significantly higher than that of 25 cm.
However, the opposite trend was shown for NH; emission. Methane was the largest contributor to GWP, accounting for 61.41%~63.97% of
the total value, N,O being the second largest contributor at 32.71%~33.70%, and NH; contributing the least, accounting for only 2.33%~
5.88%. GWP increased as stacking height increased from 25 ¢m to 50 ¢m, while PM, 5 forming potential decreased significantly. The present
study suggested that the choice of manure management measures should be taken into consideration for multiple environmental problems.
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Table 1 The physicochemical properties of dairy manure composting
b3 pH MC/% NO; -N/mg-kg'  NH; -N/mg-kg®  TN/g-kg? TOC/g kg CIN
) 25 em 7.47+0.19a 80.89+2.34a 3.36+0.64a 690.85+52.36a 25.16+0.38a 456.70+17.03a 18.15+0.40a
= 50 em 7.42+0.22a 80.82+0.97a 3.42+0.44a 707.95+31.72a 28.30£1.79a 457.38+18.92a 16.49+0.62a

< [AIAR )N BRI 22 5 8. 35 (P<0.05) . Rl

Note: Different small letters in a row indicate significant differences among treatments(P<0.05 ). The same below.
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Figure 1 Changes of temperature during piling
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Figure 3 Emission rate and cumulative emission of N,O
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Table 2 Total greenhouse gas emission calculated in CO—eq and PM,5 emission in 41 weeks

Qb3 CHy/g kg™ N,O/g kg™ NHy/g-kg™ GWP/g-kg™ PMP/g-kg™
HEFT 25 em 175.77+18.88a 93.64+13.58a 16.84+1.24a 286.25+6.55b 0.33+0.02a
HEFT 50 em 245.18+46.59a 129.18+14.93a 8.92+1.18b 383.28+33.25a 0.17+0.02b
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Table 3 Greenhouse gas and ammonia emission factors in 41 weeks

Qb (CH&~C/TOC)/% (N,0-N/TN)/% (NH;-N/TN)/%
WG 25 em 1.00+0.11a 0.90+0.15a 16.06+0.95a
W7 50 em 1.49+0.26a 1.10+0.10a 7.55+0.54b
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