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The Differences of Biodegradation Rates in the Different Parts of Wheat Straw
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(1.College of Life Science, Nanjing Normal University, Nanjing 210023, China; 2.Institute of Agricultural Resources and Environment,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract: Decomposing experiment was carried out to study the decomposition rates of different parts of wheat straw by adding Sireptomyces
rochei with a period of 27 d under the room temperature and flooding conditions. Physical and chemical indexes such as the rate of dry mat—
ter, the activity of cellulose enzyme, the number of experimental fungus, fiber composition and crystallinity, and total phenolic acid were mea—
sured and analyzed in different parts of straw leaves, sheaths, cobs, stems and roots. Results indicated that Streptomyces rochei became the
dominant strains under the flooded environment. Wheat straw decomposing speed of different parts were: leaves>sheaths>cobs>roots>stems.
Loss rate of dry matter and cellulose enzyme activity, cellulose enzyme activity and total phenolic acids had significant positive correlation at
0.01 level. Meanwhile, loss rate of dry matter and total phenolic acids were also positively correlated. The decomposing rates of cobs, stems
and roots were slower than others, and they were accounted for a relatively large proportion of the whole wheat straw. According to the con—
clusion, using the inoculum favorable wheat straw decomposition, inoculants should be inoculated into the stems and cobs site to speed up the
decomposing of straw. It also could provide the scientific basis for resource utilization and determine a fixed position on the harvester for vac—
cination equipment.
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Table 1 The main component contents of wheat straw

FRGENL TS/% VS/% BB /% RR Ig-kgt B 1% # /% 55 1% B/%  Biimgekg! ik /mgekg!
- 90.23 80.30 48.01 9.90 0.19 035 761 1.59 365.90 5.83
- 88.29 80.51 48.65 6.64 0.18 0.29 4.13 1.20 212.88 0.70
T 88.47 82.09 51.70 5.67 0.18 0.37 3.26 1.27 271.90 1.23

2% 89.29 84.50 52.54 522 0.28 0.28 2.85 0.79 282.40 2.63
R 89.59 84.76 53.75 4.77 0.18 0.23 2.67 0.46 341.15 3.60
Sk 88.32 80.56 5245 7.86 0.21 0.28 4.53 111 319.15 3.17
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Figure 1 The dynamic changes of dry matter loss rate during

decomposing process of different parts of wheat straw
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Figure 2 The dynamic changes of cellulose enzyme activity during

decomposing process of different parts of wheat straw
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Figure 3 The dynamic changes of the concentration of
numerical of actinomycetes during decomposing process

of different parts of wheat straw
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Table 2 The changes of hemicellulose, cellulose and lignin of different parts of wheat straw before and after decomposition

4 YR 1% HYHZ 1% KIFE 1%
JE e &G e R e iy & )e JEfRE JE& e &G e iR
M 2696020  14.89 +0.09 4477a 36.38+0.12  19.94+0.10 45.19a 526+0.12 451024 14.26¢
nHY 27.47+0.10  20.56 +0.07 25.15¢ 4647020 27.11£0.14 41.66b 7.07£0.09  5.63+0.13 20.37b
Fifl  21.18+0.08  18.91+0.09 10.72f 51.47+0.14 38.01£0.13 26.15d 8.13+0.08  6.14+0.12 24.48a
2% 27.79+0.10  20.02+0.13 27.96d 49.11£0.09 41.19+0.13 16.13g 9.67+0.15  9.02x0.14 6.72d
Pit} 27.65+0.09 18.80+0.12 32.01c 46.83+0.11 38.66+0.15 17.45f 11.10£0.11  10.81+0.17 2.6le
CK1  2634+0.15 17.49+0.14 33.60b 4959+0.16 36.35+0.10 26.70c 727+0.18  558+0.12 23.25ab
CK2  2644:0.17 17.78+0.20 32.75¢ 46.79+0.06  35.17 £0.12 24.83e 9.48+0.15  7.32+0.09 22.78ab

I RAPHE NG PREFORZER AR ARVNG PR 227 B3 (P<0.05)
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Figure 4 The changes of the degree of crystallinity of cellulose of

different parts of wheat straw before and after decomposition
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Figure 5 The dynamic changes of total phenolic acid during

decomposing process of different parts of wheat straw
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Table 3 The regression analysis results of the tested index

Bzt AR AR TR ES YR B S R TR RUE RER

T Ak % Pearson #1361 1 0.926%* 0.750 0.799*
B 2 U ) 0.003 0.052 0.031

LR T S Pearson #1361 0.926%* 1 0.579 0.891%+
U 0.003 0.173 0.007

TR T e o Pearson #1561 0.750 0.579 1 0.308
B 2 U ) 0.052 0.173 0.501

MR Pearson #1361 0.799% 0.891: 0.308 1
B2 OB 0.031 0.007 0.501

T 7R 0.01 AR OO 1 B3 AHSE ;78 0.05 K- (U _F BB AR
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