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Effect of Soil Moisture and Length of Cotton Straw Machinery Processing on Cotton Straw Decomposition
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Abstract: The yield of cotton straw is huge in Xinjiang , but it is not easy to be decomposed because the lignin and cellulose content of cotton
straw are high, so it can hardly be used as feedstuff. The decomposition rate of cotton stalk in different conditions (soil moisture and length of
cotton straw machinery processing) was researched. From the perspective of soil moisture, 50% saturation moisture content was the most ideal
condition for cotton stalk decomposition and its decomposition rate was up to 54.08% after 100 days. From perspective of degree of cotton
stalk crush, the thinner cotton stalk crushing, the more conducive to their decomposition. But the decomposition rate of 3 ¢cm treatment was
54.12% and only 47.42% for the 1 c¢m treatment after 100 days. These results demonstrated that cotton stalk decomposition required certain
porosity. In addition, the cotton stalk after decomposition would influence greatly on the fertility of soil. Above all, the results of this paper
could give a scientific basis for the field experiments of cotton stalk returning to fields.
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Table 1 The results of organic carbon and lignin content

in cotton plant
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i) 471.39 17.59 67.34
2% 424.83 19.28 55.53
i 341.99 15.68 33.82
7 390.17 30.87 47.29
s0r 130
O Fk
o i ]
40 120
E 30} ? {0 g
E B
g =
& 20F \.\ 10
10F \. 1-10
0 1 1 1 1 1 1 _20
0123456789 10 11 12

At
1 X583 2012 5 A FHRE REKE
Figure 1 The mean temperature and precipitation by the month of

experiment field in 2012
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Table 2 The decomposition of cotton stalk
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Table 4 The decomposition ratio of cotton stalk in

different treatments

W RIS EKE% B EE/em oy
a3 1 20 1 40.0421.92aA
2 20 3 45.36+1.10abcAB
3 20 5 39.35+1.92aA
a2 4 50 1 49.21+2.40cdBC
5 50 3 54.08+2.35dC
6 50 5 43.1240.616abcAB
a1 7 80 1 45.3422.11abcAB
8 80 3 47.42+2.49bcABC
9 80 5 41.52+1.71abAB
K1 4158 44.86
K2 4880 48.95
K3 4476 41.33
&= 7.22 7.62

T ARRKE FREFOREALITE P<0.01 F 225 85, AR/NS 56
FORBALIAE P<O05 T 2257 3% . K1.K2 K3 53l ARFSFFE7K120% |
50% 80% LA BAEFTHLMCEE Hy 1.3.5 em FFEATRE AR A A T3 (H .

Note: the different upper case letters show significant difference at the
P<0.01 between each treatment ;the different lower case letters show signif—
icant difference at the P<0.05 between each treatment. The K1, K2, K3
mean the average value of decomposition under 20% ,50% ,80% soil mois—

ture and 1,3,5 ¢m length of cotton straw machinery processing, respectively.
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Table 3 The results of nutrition content in soil

b3 HHLG/g kg R A /mg - kg B /mg kg™ ML /mg - kg™ B S /pS em™ pH {H

pagi 45.55+3.74a 25.55+1.72a 43.443.15a 7.14+0.28a 264.33+21.46b 8.460.06a
AbFE 1 54.59+1.72h 69.46+7.62¢ 54.130.26bc 15.22+1.78h 235.33+12.29 8.49+0.61a
43 2 65.631.91c 88.71x0.81d 58.75+2.86¢ 15.39+1.62b 241.67£9.01ab 8.530.96a
b3 3 46.73+1.43a 58.96+3.16b 51.2+3.06b 15.2+1.13b 263.33+9.89b 8.47+0.62a

1 RSN AR RING RN S AL BITE P<0.05 T2 7 8%

Note: the different lower case letters show significant difference at the P<0.05 between each treatment.
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