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Dynamics of Organic Fractions of Cow Manure Plus Wheat Straw During Decomposition with Microbial Inoc—
ulation
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Abstract: More than 4 billion tons of livestock and poultry manure were discharged annually at present in China which has became a serious
threat to the environment. The production of organic fertilizer through composting of the manure in the present of straw is an effective method
for handling livestock waste. The objective of this study was to investigate changes in the organic fractions in cow manure—wheat straw com—
post during decomposition with and without microbial inoculation. The experiment included three ratios of cow manure to wheat straw: 100:0,
75:25, and 50:50. These mixtures were inoculated with efficient cellulose—lignin degrading bacteria, and uninoculated samples were used as
control. The decomposition lasted 28 days. The results showed that the concentration of the alcohol soluble fraction decreased gradually dur—
ing decomposition, whereas the concentration of the water soluble fraction increased during the first 14 days and then decreased. Semi—cellu—
lose and cellulose concentrations fluctuated but decreased slightly across time, whereas the lignin concentrations increased. There was a drop
in the concentration of total organic carbon (TOC) and a rise in the humic substance carbon to TOC ratio. The humic acid to fulvic acid (H:

F) ratio increased across time, but it was always less than 1.0, suggesting that fulvic acid was more than humic acid during humification pro—

cess. Addition of wheat straw to manure increased the accumulation of lignin, and a high proportion of cow manure in the mixture was benefi—
cial to the formation of humic substances; inoculation with microorganism resulted in faster decomposition of organic fractions and more for—
mation of humic substances.
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Figure 1 Changes in the alcohol soluble fraction

concentration across time
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Figure 2 Changes in the water soluble fraction
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Figure 3 Changes in the semi—cellulose concentration across time
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Figure 4 Changes in the cellulose concentration across time

215 REESEDL

BEE TR iR IEAT , A FREL LA AR R R S B E
I S(E 5), BAEEMRE 0~14 d ETHERERKR, Z
JERT V23 28 d BF , KRR & RRICHEC L 3>
e 2>FCt 1, UiHIREE SR P A InAS AT 2R3, A
FIFARBFRAHE, MEZEPRMFEF (B 2. B
3), R A M AL B IOR B R & B AR T AR
FIALHR , SR B B 3B K, 16 B B R Ak 4 T B B AR 2
KEER
22 EHREBEYRTH
22.1 &Rk EETL

14 28 H IR /N 2 REFTRE T ) S 15 B34

600 |

wn
(=]
(=]

AR itk
N
(=
(=]

4-1Y -A2Y -@ 3Y
~<-IN &-2N -O-3N

w
[=]
(=]

200

0 10 20 30
JES fRe s iE]/d
5 KRESETH

Figure 5 Changes in the lingin concentration across time
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Figure 6 Changes in the total organic carbon(TOC)

concentration across time
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Figure 7 Changes in the ratio of humic substance carbon to

TOC across time
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Figure 8 Changes in the H:F ratio across time
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