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Abstract: The loss of nitrogen is one of the major draw—backs of composting. Most of the literature is mainly concentrated on NH; volatiliza—
tion, such as ammoniacal nitrogen concentration(NH; and NH; in solution ), pH, temperature, moisture content and aeration rate. Only few
studies relate the nitrogen transition in compost to the microbial population and microbial diversity. Since microorganisms are responsible for
chemical degradation, it is necessary to study the changes of nitrogen forms but also the microorganisms and their alteration during the biolog—
ical stabilization process. The aim of this study was to evaluate the transition of nitrogen and the microbial physiological groups during cow
manure composting. After a short time air—drying, the cow manure was composted in aerated static pile reactors. Concentration of NH,, NH,—
N, NO;-N, AS-N(amino sugar nitrogen ), AA-N(amino acid nitrogen) and N,,, and the amount of ammonifiers, nitrifiers, denitrifiers and ni-
trogen— fixing bacteria were determined, respectively. After mixing thoroughly, samples were taken after 0,1.3 .6.9.13.16.,19.22.25.28,
31.35.45.56 d according the changes of temperature in the compost. At day 56 total nitrogen(N,,) was reduced by 22%. Organic nitrogen
(Ny) was the main form of nitrogen with a reduction of 19%. Amino acid nitrogen and NH,~N was reduced by 21% and 86% respectively.
Amino sugar nitrogen and NO;—N increased by 147% and 79%, respectively. Ammonia volatilization contributed to 63% of total nitrogen loss,
and contributes to 69% of total volatilization in the thermophilic period. The number of ammonifiers increased significantly in the ther—
mophilic period. We could find a significant positive correlation between ammonifiers and NH,~N and NH;. The amount of nitrifiers increased

significantly in the cooling stage of composting. The abundance of denitrifiers increased gradually and was 2.45 times higher after day 56
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compared to the initial stage. The number of Azotobacter increased 1.8 times during composting, and increased in the cooling stage. Denitri—

fication was another important nitrogen loss.
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Table 1 MPN methods of microbe physiological group
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Figure 1 Temperature and ammonia volatilization rate variation

during composting
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Figure 2 NH;—N,NO,;-N and organic N variation during composting
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Table 2 Changes of nitrogen in different stage during composting

A TI00 d) I (1~14 d) W91 (15~26 d) R (27~56 d)
FIE AR FEE AR FHE AR
H/, /mg NH;~N-kg-d?! 135 1138 +743% 40.0 -64.9% 2.1 -94.8%
HAR gk 0.88 2.03 +131% L1 -45.3% 0.98 -11.7%
MER/g kg 0.17 0.08 -52.9% 0.11 +37.5% 0.15 +36.4%
HHA/g ke 15.88 1112 -30.0% 12.44 +11.9% 12.72 +2.3%
A HLA/ kg 7.14 542 -24.1% 4.64 -14.4% 4.82 +3.9%
HRMA /g ke 2.93 2.16 -26.3% 2.06 -4.6% 231 +12.1%
RN g ke 0.06 0.15 +150% 0.14 -6.1% 0.12 -14.3%
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Figure 3 Changes of HCl-Hydrol-organic N forms
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Figure 4 Variation of microbial community related to nitrogen

transformation during composting
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Table 3 Changes of microbes related to nitrogen in different stage during composting

— PII(0 d) FiEH(1~14 d) MEE(15~26 d) TaEWI(27~56 d)
SFHIME AR FHE Ak FHH AEALER
SALLTE/X10° cfu-g? 0.50 2.76 +452% 1.21 -56.2% 0.16 -86.8%
FEALLN /10 cfu-g? 0.30 0.36 +20% 0.86 +139% 0.24 -72.1%
R RALANEE/x10* cfu-g™ 0.19 0.29 +52.3% 0.56 +93.1% 1.20 +114%
R E/X10° cfu-g? 0.15 0.40 +167% 2.55 +538% 0.27 -89.4%
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Table 4 Correlation coefficient of nitrogen transformation and influencing factors during composting

HH 2K BR HER AR YA HHREER AHEMER
wALE 0.977 5%* -0.229 3 0.880 4#* -0.202 5 -0.622 0% 0.423 2 -0.413 2
kg -0.007 1 -0.3852 -0.075 9 0.382 0 -0.282 9 0.080 4 -0.253 4

AL -0.308 6 -0.269 7 -0.132 0 -0.230 2 0.144 7 0.062 0 0.002 0
B A -0.0219 -0.229 3 -0.089 7 -0.235 8 01220 0.2359 -0.163 6
R 0.749 3%+ -0.398 9 0.766 3+* -0.444 7 -0.914 3#* 0.441 0 -0.436 9
pH {4 -0.464 8 0313 8 -0.636 4* 0.135 6 0.334 2 -0.263 2 -0.064 0
AU 0.529 5+ 0.292 9 0.533 0% -0.375 1 -0.307 2 -0.292 8 0.374 6

Yf :n=13,r5=0.514,r00=0.641 , * i%,** &i%o
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