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Effects of Different Pretreatment Periods on Composting Process of Cattle Manure
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Abstract: The research was to study the effects of different pretreatment periods on composting processes of cattle feces mixed with straw,
and the possibility of using chemical and biological parameters to evaluate the compost maturity. Four composting treatments were designed
with pretreatment time 0, 5, 10 and 15 days fmarked O #, 5 #, 10 # and 15 # ) respectively. The chemical and biological parameters of com—
posting processes were detected, including temperature, pH value, total organic carbon (OC ), C/N ratio, total nitrogen (N ), total bacteria
and germination index GI ). The results showed that the temperature in 10 # and 15 # treatments was higher than in the 5 # and 0 #, and the
high temperature stage of 10 # and 15 # treatments lasted longer than others, indicating that long time of pretreatment could raise the com—
posting temperature and promote composting to reach the stability quickly. Significant differences of pH, TOC, and TN parameters between
different treatments were observed  (°<0.05 or P<0.001 ). A mathematical model was developed using multiple stepwise regression analysis
and the regression equation was G1==215.754+44.31 pH-2.804[C/N] ®>=0.472 1, P<0.000 1). The Gl value greater than 105% was pro—
posed to be the threshold value for determining the maturity of cattle manure composting. Nevertheless, further corrections of the model were
needed in order to improve the accuracy of predicting compost maturity.
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Table 1 Characteristics of the composting materials
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Eai 44.24 1.07 41.46 8.18
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Table 2 The chemical and biological properties of different
composts meanzSE )

: LSt
E 34 P
o# S# 10# 154
i 41508 408+1.1 41.0t12 05380

I C 39.6+0.8
BA/  1.18+0.06  1.59+0.07 1.08+0.05 1.29+0.08  0.000 0™
SANER/% 2221175 25.67+0.96 32.42+1.65 27.14+1.80 0.000 6™

C/N 22.44+1.69 20.49+1.68 20.88+1.97 20.38+1.47 0.818 8
pH (:10H,0) 8.1120.05 8.24+0.04 828+0.04 827+0.04  0.033 0°
A &10°) 1.83+0.43 2.30£0.34  1.35+0.26 2.40+0.86 0423 1
KEFIEEU%  88.14+8.37 89.57+9.48 92.61x8.35 90.99+8.68  0.985 8

T e ORI P<0.0015% FUR B P<0.05
#4% indicates very significant  (°<0.001 ), and *indicates significant

P<0.05 ).
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Figure 1 Changes of temperature during composting
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Figure 2 Changes of pH during composting
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Figure 3 Changes of TN during composting
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Figure 4 Changes of the ratio C to N during composting
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Figure 5 Changes of total bacteria during composting

0o 7

222 REFFREZ

HERE b I & O 4w 2R — LA L S AT
AR R B A, BRI, & ZF R0 Wi R
TENHERE P AR Y s 0 dE bR . K] 6 IZ5 3R 4
AP AR I K ZEFE B 13.04~30.45 Z 1], £ 42d
VUG #Ab B R ZEF8 B AE 100% 2245 7284k, K IR HE
PP A& ZF R 35— 3k, £ HE ) e 2R B0
IRFN B 22 5K L3 2,P>0.05 ). X2 i T HE
REAT 7 A5 T R () RN A TR o, Bt M A ] 1
FEAR TS 5 e e A S TG B T, R AR
SRR PR 5T Ra , 380 g 22 B0 A JIES /K B BB ) A= PR
PR 2 5 %] BE A2,
2.3 Gl ZEREPS

140
120
100

7 14 21 28 35 42 49 56 63
t/d
B 6 #IR IRt RS g ML
Figure 6 Changes of germination index during composting
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Table 3 Correlation coefficients between compost maturity

parameters
Gl pH TN CIN SN
GlL 1
pH 0.449 6™ 1
TN 0.228 2 0.183 6 1
C/N —0.642 6™ 03448 -0.538 6~ 1
BWE 01839  -0.1605 00191 0.261 2 1

o FORMLE P<0.001 5% R P<0.013* FR L P<0.05
Note: ***indicates very significant (°<0.001 ), ** indicate significant P<

0.01 Jand * significant P<0.05 )
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