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Effect of Two Amendments on Nitrogen Loss from Composting of Cattle Manure and Corn Straw

HUANG Yi-mei, GOU Chun-lin, LIANG Jun—feng

(College of Resource and Environmental Science, Northwest Agriculture and Forestry University, Yangling 712100, China)

Abstract: In our experiment we used fresh cow manure and corn straw (CM+CS) as composting material with a ratio of 2.8 to 1. Additionally
we added 5.5% orchard soil (OS) and 5.5% cinder (C) to the composting material separately, to investigate their effects on changes in nitro—
gen, carbon and compost quality. The different treatments were incubated in an aerated static pile automatic composting device. The results
indicated that the addition of OS can increase the highest temperature of the composting, whereas addition of C can decrease the composting
temperature and shorten the highest temperature period. During the high temperature stage, a decrease of ammonia (NHs) and a reduction of
the NH,*~N contents were observed. In the high temperature stage the NH; concentration was 6 070.58, 5 125.18 and 4 127.08 mg*m™ (at 25 °C)
in the treatment CM+CS, CM+CS+0S and CM+CS+C, respectively. During the composting process the contents of NH,*~N decreased by
83.0%, 81.4% and 63.5%, nitrate (NO;—N) increased by 200%, 110% and 410%, organic—N (Norg) increased by 61.0%, 82.4% and 84.2%;
total nitrogen (Ntot) increased by 28.8%, 38.8% and 54.4% for the three treatments, respectively. Nitrate as well as the water soluble organic
nitrogen was leached in the temperature decreasing stage and in the stable stage. The value of electrical conductance (EC) and the pH de—
creased during composting in all treatments. At the end of composting the feces coliform value were all larger than 0.111, the pH was between
6~9 and the C/N was between 10~11, EC value was lower than 3 mS*cm™ in all three treatments. However, the germination index (GI) value
was lower than 80%, implying that the phytotoxicity was not eliminated completely.

Keywords: cattle manure; corn straw; orchard soil; cinder; nitrogen change
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Table 1  The basic characters of the composting materials

kL HHRIg « kg 44g - kg CIN pH IKIM %
3 (CMD 4923 24.4 20.18 7.38 83.84
FOKAF (CS) 609.5 8.2 74.23 7.62 5.0
FFE 1309 8.93 0.89 10.03 8.09 10.73
W (C) — — — 9.30 3.42
x2 HEAE
Table 2 The plan of the composting
Qb }-3¢/kg FoKAEFT kg JRFIkg Hel 1-38/kg S /kg
CM+CS 12 43 071 — —
CM+CS+0S 12 43 071 1.0 —
CM+CS+C 12 43 0.71 — 1.0
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Figure 1 Changes of water soluble ammonium during composting
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Figure 2 Changes of ammonia concentration during composting
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Figure 3 Changes of nitrate nitrogen during composting
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Figure 4 Changes of organic nitrogen during composting
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Figure 5 Changes of total nitrogen during composting
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Figure 8 Changes of organic carbon during composting
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Figure 9 Changes of water soluble carbon during composting
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Table 3 Feces coliform value, the ratio of C/N and germination index at the late stage of different composting treatments
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CM+CS 0.004~0.006 19.4 0 >0.111 10.8 0.66% >0.111 10.2 21.2%
CM+CS+0S <0.0004 220 0 >0.111 11.0 0.69% >0.111 10.9 66%
CM+CS+C 0.004~0.006 22.4 0 >0.111 10.7 0.66% >0.111 10.3 54.9%
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Figure 10 Changes of electrical conductance during composting
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