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Effect Evaluation of Different Pretreated Wheat Straw Ultilizations
on Soil Improvement Based on Principal Component Analysis
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Abstract: In order to find optimal pretreated wheat straw utilization on soil improvement, soil samples
were collected from indoor incubation experiment of different wheat straw utilizations, seven separate
indicators, including 150 min of cumulative infiltration (/,5, ), available soil water content (6),
cumulative evaporation (E,) , soil aggregate fractal dimension (F),), soil pore fractal dimension (D,),
straw decomposition rate (R,) and total nitrogen (w,y ), were chosen to evaluate the effect of different
pretreated wheat straw utilizations on soil improvement (e. g. , water infiltration capacity, soil moisture
availability, water-holding capacity, structural stability, soil porosity, straw decomposition rate and soil
total nitrogen content ). The principle component analysis method was used to conduct the above
mentioned seven indicators, then comprehensive improvement index of soil improvement of wheat straw
utilization was established by weighted sum of different evaluation indices. Result showed that
comprehensive improvement quality principle component obeyed normal distribution significantly and had

good representation and objectivity, which could include 86.93% primordial quality attribute variation
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information, so it could be used as the overall pretreated wheat straw utilization improvement evaluation

index of the seven indicators, wyy, D,, F), and @ contributed the largest percentage (49.92% ) in the

first common factor, while R,, I,5, and E_ contributed the most (37.01% ) in the second common factor.

The treatments order of wheat straw utilization improvement was T6 > T7 > T3 >T5 > T4 > T2 > T1.

Comprehensive soil amendment of ammoniated straw was better than that of non-ammoniated straw,

comprehensive soil amendment of pulverized straw was better than that of non-pulverized straw,

ammoniated straw mixed with calcium sulphate improver was better than that of mixed with aluminum

sulfate improver.

Key words: wheat straw; pretreated; soil improvement; principle component analysis; effect evaluation
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Tab.2 Statistics of evaluation indexes for irrigation

performance
i b . gk —

AR CPIME KM R/ME i
150/ mm 7 134.31 141.43 123.29  5.854
0/% 7 19.26  19.62 18.53  0.373
E./mm 7 77.06  78.20 76.06  0.730
F, 7 292 2.94 2.8  0.017
D, 7 2.85  2.86  2.85  0.004
R,/ % 7 13.55  18.01  9.90  3.610
woy/ (g-kg ™) 7 0.45  0.48  0.43  0.015
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Tab.3 Correlation coefficient matrix of evaluation indexes for soil improvement of straw-returning

159 0 E, Fp D, R, LN
1150 1
% 0. 691 1
E, -0.776* -0.296 1
Fy 0. 139 -0.457 -0.342 1
D, -0.620 -0.856 " * 0.392 0. 594 1
R, 0. 680 0. 350 -0.507 0. 661 -0.024 1
Wy -0. 366 -0.615 0. 145 0.762* 0.742* 0. 284 1
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Tab.4 Calculation coefficient and cumulative contribution proportions of main principle components

ERG D 0 E. Fy D, R, SIE SRR/ % BB %
fi 0. 437 0. 489 0.294 0.228 —-0.498 0. 146 -0.403 3.494 49.92 49.92
) 0.333 -0.024 0.388 —-0.557 0. 140 0. 549 0.327 2.590 37.01 86. 93
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Tab.5 Analysis of principle component, comprehensive

principle component and effect of soil improvement
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T1 -3.793 -0.385 4.351 0.826  0.160 7
T2 -0.330 -1.743 2.962 2.447  0.452 6
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