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Characteristics of decomposition and variation of material composition of
corn straw in laboratory simulation experiment
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Abstract: The changes of decomposition rate, crude fiber and total potassium content of corn straw were studied in
a laboratory simulation experiment. The results showed that the decomposition rate of corn straw in all treatments exhibit-
ed an increasing trend along with the extension of time. When other conditions were coincident, the mean decomposing
rate in the treatments incorporated with microbial agents was higher than that in the treatments without microbial agents,
and the mean decomposing rate in the treatments with the straw length of 1 cm was higher than that in the treatments with
the straw length of 3 em. The general trend of crude fiber of all treatments was declining during the decay period. When
other conditions were coincident, the mean content of crude fiber in the treatments with microbial agents was lower than
that in the treatments without microbial agents, and it was the lowest (31.57% ) in the treatment with microbial agents in
which C/N ratio was 25 and the straw length was 1 cm. When other conditions were coincident, the content of total potassi-
um in the treatments with the straw length of lem was higher than that in the treatments with the straw length of 3 em.
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Table 1  Treatments of corn straw
IG5 FEFFAC S /em /N R /ml CiVCE TR
Treatment code Straw length Bacterial suspension Replication code
AbF 1 Treatment 1 1 15 1-1,1-2, 1 =3+ 1-16
AbFE 2 Treatment 2 1 15 8 2-1,2-2,2-3, .2-16
AL 3 Treatment 3 1 25 3-1,3-2,3-3,: 3-16
AL 4 Treatment 4 1 25 8 4-1,4-2,4-3- 4-16
AbFE 5 Treatment 5 1 40 5-1,5-2,5-3"- 5-16
Jb3H 6 Treatment 6 1 40 8 6-1,6-2,6-3" 6-16
AbFE 7 Treatment 7 3 15 T-1,7-2,7=3" .71-16
AL 8 Treatment 8 3 15 8 8-1,8-2, 83 ..8-16
AL 9 Treatment 9 3 25 9-1,9-2,9-3 9-16
AbFE 10 Treatment 10 3 25 8 10-1, 10-2, 10-3---- .10-16
JEF 11 Treatment 11 3 40 11-1, 11-2, 11=3-+--.11-16
AL 12 Treatment 12 3 40 8 12-1, 12-2, 123+ 12-16
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Table 2 Sampling arrangements of comn straw

BURE R BN Sampling time

BORER[E] Sampling date(Y - M - d)

UG5 Sample code

I st time 2012-11-15
%5 WK 2nd time 2012-11-20
25 =K 3rd time 2012 -11-30
SPUYR 4th time 2012-12-10
SR Sth time 2012 -12-20
575K 6th time 2012-12-30
H-LIK Tth time 2013 - 01 - 09
55\ 8th time 2013 - 01 -19

1-1,1-2, - 2-1, 12-2
1-3,1-4, == ,12-3, 12-4
1-5,1-6, ,12-5,12-6
1-7,1-8, == ,12-7,12-8
1-9,1-10, == ,12-9, 12-10
1-11, 1-12, ===+ ,12-11, 12-12
1-13, 1-14, - ,12-13, 12-14
1-15, 1-16, == ,12-15, 12-16
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Table 3  Changes of decomposing rate in various decaying periods for corn straw under different treatments

3 cm E/‘JALI\EEO

JE& i ] J& f## Decomposing rate/ %

Decaying  phmy  ghymo  4ME3  4bEE4 GBS A6 AbIET7  AES 4O

E0 AN AR

days/d Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6 Treatment 7 Treatment 8 Treatment 9 Treatment 10 Treatment 11 Treatment 12
5 14.80 13.17 15.20 13.03 14.45 14.75 12.07 11.55 12.01 13.97 12.12 13.15
10 18.76 20.39 19.33 23.50 21.69 24.60 14.24 16.49 18.68 19.87 21.85 19.65
20 25.85 31.01 32.55 34.77 36.96 36.23 25.87 30.32 26.26 24.84 29.26 32.31
30 32.64 33.46 34.98 36.58 38.04 39.16 27.98 32.64 33.84 34.29 31.23 33.50
40 38.82 35.85 39.04 42.19 41.16 42.32 31.36 34.44 36.63 39.43 34.33 38.68
50 44.24 44.00 42.23 44.57 43.28 43.85 34.36 37.50 39.48 42.67 36.34 42.63
60 43.63 45.12 45.27 47.28 44 .64 46.64 38.31 42.31 41.17 45.38 41.58 44.76
70 44.74 45.22 45.10 47.10 45.37 46.54 39.97 42.47 42.69 45.30 43.93 44.50

Mean decomposing 32.94 33.53 34.21 36.13 35.70 36.76 28.02 30.97 31.35 33.22 31.33 33.65
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Fig.1 Changes of crude fiber in various decaying periods for corn straw under different treatments
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Fig.2  Changes of total K in various decaying periods for corn straw under different treatments
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