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Abstract
that the weights of various fertility factors in disturbed soil had bigger changes than in undisturbed soil ;in disturbed soil, pH, total potassium,

The paper used multivariate statistical analysis to study the effects of land consolidation on soil fertility quality. The results showed

available potassium and alkali nitrogen were greatly influenced factors, while in undisturbed soil, alkaline nitrogen, slow-acting potassium and
total phosphorus were the factors, pH was the least influential factor. After land consolidation, the integrated fertility index (IFI) of surface
soil decreased ;the disturbed soil samples were mainly in V-grade fertility level, while undisturbed soil samples had larger proportion of the me-

dium-fertilizer level.
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Table 1 Soil fertility factor values and their membership values in disturbed soil by land reshaping
i R - N B3

Sample y.drolySIS Membership potassium Membership phosphorus Membership avalla.ble Membership nitrogen Membership

nitrogen values values values potassium values values
mg/ke mg/kg mg/kg mg/ke gk

1 82.83 0.192 81.39 0.814 14.99 0.355 284.31 0.398 1.41 1.000
2 70.70 0.104 27.45 0.210 22.05 0.562 465.79 1.000 0.58 0.000
3 79.80 0.170 74.46 0.736 5.86 0.086 285.01 0.401 1.17 0.710
4 56.23 0.000 71.23 0.767 6.57 0.107 291.79 0.423 1.01 0.510
5 194.83 1.000 46.74 0.426 8.25 0.156 164.14 0.000 0.79 0.252
6 58.80 0.019 8.66 0.000 2.93 0.000 231.25 0.222 0.89 0.368
7 64.17 0.057 18.46 0.110 13.06 0.298 255.01 0.301 1.06 0.578
8 59.50 0.024 67.22 0.655 8.06 0.151 292.26 0.425 0.91 0.396
9 102.67 0.335 96.08 0.978 15.98 0.384 215.62 0.171 1.39 0.976
10 96.37 0.290 73.08 0.721 12.80 0.291 276.84 0.374 1.27 0.829
11 69.30 0.094 16.34 0.086 15.85 0.380 304.91 0.467 1.24 0.797
12 81.43 0.182 85.55 0.860 17.61 0.432 231.77 0.224 1.30 0.868
13 62.07 0.042 78.62 0.783 36.92 1.000 248.37 0.279 0.99 0.493
14 68.60 0.089 63.37 0.612 4.62 0.050 292.65 0.426 1.10 0.622
15 84.00 0.200 98.04 1.000 10.99 0.237 248.31 0.279 1.34 0.913

e AW SR A SR b SR ff SR

Sample Total phosphorus Membership Total potassium Membership Organic matter Membership pH Membership
o/kg values o/kg values o/kg values values
1 0.50 0.263 10.75 0.460 10.72 0.658 4.82 0.070
2 0.64 0.808 14.66 1.000 7.68 0.313 5.13 0.342
3 0.55 0.454 8.71 0.179 8.37 0.391 4.92 0.158
4 0.61 0.711 9.36 0.268 4.92 0.000 5.83 0.956
5 0.43 0.000 10.40 0.411 5.24 0.036 5.36 0.544
6 0.58 0.595 11.78 0.603 6.75 0.207 5.37 0.553
7 0.49 0.230 7.42 0.000 7.93 0.341 4.74 0.000
8 0.46 0.138 7.94 0.072 6.45 0.173 5.88 1.000
9 0.58 0.595 10.29 0.396 12.66 0.878 4.79 0.044
10 0.57 0.546 8.07 0.089 13.74 1.000 5.45 0.623
11 0.50 0.289 8.97 0.215 7.90 0.338 5.36 0.544
12 0.69 1.000 9.50 0.287 10.14 0.592 5.27 0.465
13 0.47 0.164 11.60 0.577 7.32 0.272 5.38 0.561
14 0.50 0.289 12.55 0.708 7.50 0.292 5.24 0.439
15 0.57 0.539 10.65 0.446 10.36 0.617 5.81 0.939
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Table 2 Soil fertility factor values and their membership values in undisturbed soil by land reshaping
L g . 2%

Sample y.drolysm Membership potassium Membership phosphorus Membership avalla.ble Membership nitrogen Membership
nitrogen values values values potassium values values
mg/ke mg/kg mg/kg mg/ke g/'kg

1 94.73 0.294 181.86 0.914 17.09 0.195 435.60 0.744 0.96 0.069

2 122.50 0.443 87.09 0.366 12.80 0.135 394.72 0.626 0.82 0.000

3 166.60 0.680 78.10 0.315 46.57 0.609 252.70 0.215 2.19 0.686

4 112.70 0.390 114.05 0.522 56.23 0.745 331.42 0.443 0.85 0.012

5 124.60 0.454 56.86 0.192 3.19 0.000 178.39 0.000 2.05 0.619

6 132.30 0.496 115.65 0.532 30.10 0.378 243.82 0.189 2.00 0.592

7 201.13 0.865 23.69 0.000 15.30 0.170 335.78 0.455 2.78 0.986

8 156.33 0.625 180.23 0.905 74.40 1.000 303.46 0.362 1.04 0.110

9 163.33 0.662 72.39 0.281 65.31 0.872 373.08 0.563 1.98 0.584

10 121.33 0.437 196.68 1.000 5.04 0.026 275.46 0.281 1.65 0.416

11 66.27 0.141 112.42 0.513 18.45 0.214 524.16 1.000 1.10 0.139

12 226.33 1.000 167.61 0.832 9.72 0.092 401.29 0.645 2.80 0.995

13 39.90 0.000 124.46 0.583 15.33 0.171 260.59 0.238 2.21 0.696

14 205.80 0.890 97.16 0.425 4.62 0.020 326.60 0.429 2.81 1.000

15 120.17 0.431 133.27 0.633 16.46 0.186 273.98 0.276 1.38 0.281

. e SRR AW SRR ARE R SR

Sample Total phosphorus Membership ~ Total potassium ~ Membership Organic matter Membership pH Membership

o/kg values o/kg values ¢/kg values values

1 0.65 0.748 14.32 1.000 12.09 0.170 4.91 0.496

2 0.70 0.941 14.32 1.000 13.07 0.226 5.19 0.735

3 0.63 0.634 12.82 0.795 18.98 0.561 4.92 0.504

4 0.71 1.000 12.24 0.716 17.34 0.468 5.43 0.940

5 0.57 0.382 11.21 0.573 26.33 0.978 5.00 0.573

6 0.53 0.215 7.42 0.053 15.06 0.339 5.21 0.752

7 0.52 0.201 9.36 0.320 26.71 1.000 5.18 0.726

8 0.63 0.669 12.48 0.747 17.67 0.487 4.95 0.530

9 0.63 0.629 10.40 0.463 22.13 0.740 5.12 0.675

10 0.51 0.136 10.35 0.456 13.94 0.275 5.16 0.709

11 0.70 0.936 13.74 0.921 9.09 0.000 5.50 1.000

12 0.52 0.194 11.00 0.545 25.51 0.932 5.05 0.615

13 0.47 0.000 10.01 0.409 21.49 0.704 5.22 0.761

14 0.54 0.280 11.35 0.593 23.22 0.802 4.33 0.000

15 0.58 0.424 7.03 0.000 14.98 0.334 4.92 0.504

2.1.3 ETIIFOR AR AR E . FIH SPSS 13.0 R fFHA
AN IR T FE RS B SRR AN R BTk A (3 3) Rt )
P R (R 4) o Jdad E R0 T AR Y, s
HPUHA T, S0 3R 2= - HENE 8 B i 4 A F2 8o i Rt
TR A 76.06% , R WX 3 4> F e O it T iR AR
76.06% LA LR B (% 3) o Horp A% AL E AL B AR
— BRI PR T E A B BN RS
IR RAR T BT A RO pH (RS = O P AR T
R S DU B R T AR R
HTHCHR T 500 E SRS JI AR RS 4 A F o i Bt TR
H 83.65% , KWk 3 A F Moy S T AR R AR 83.65% LA
ERfER(ER3) . Hp R AU S8 ik e
SR AR T E AT B A S O A
TEE R O pH RS = R A T AR A
A RBRAE SR DU S v AR T AR

®3 TERARFERTHITEHE

Table 3 Contribution rate of main components of soil fertility factors

%
BT A% RBP4
. Finishing disturbed soil Undisturbed soil
bt i T i T
Principal i AL Tt A VT IR
components  Contribution Cum%ﬂau've Contribution (,umfﬂau.ve
contribution contribution
rate rate
rate rate
1 28.27 28.27 41.94 41.94
2 21.78 50.05 16.77 58.71
3 14.39 64.44 13.58 72.29
4 11.62 76.06 11.37 83.65
5 9.89 85.95 7.52 91.17
6 5.04 90.99 4.58 95.75
7 4.54 95.53 2.53 98.28
8 3.22 98.75 1.37 99.65
9 1.25 100.00 0.35 100.00
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Table 4 The principal component matrix of soil fertility factors
A E T FEIH T4+ 3 Finishing disturbed soil KR# P 43 Undisturbed soil
Fertility factors 1 2 3 4 1 2 3 4
Bl A Alkaline hydrolysis nitrogen 0.187 -0.574 0.499 0.337 -0.604 0.610 0.199 0.205
LA Available potassium 0.695 0.158 -0.183 0.552 0.343 -0.438 0.548 0.515
A3 Available phosphorus 0.018 0.469 0.467 0.365 0.305 0.394 -0.523 0.628
ZERAR Slowly available potassium -0.531 0.682 -0.091 -0.135 0.581 0.350 0.391 -0.356
4A, Total nitrogen 0.913 0.128 -0.104 -0.157 -0.917 0.122 0.090 -0.189
4-H Total phosphorus 0.102 0.687 -0.307 0.033 0.818 0.482 -0.138 0.012
48 Total potassium -0.493 0.445 0.357 0.402 0.624 0.501 0.324 -0.146
A WL Organic matter 0.780 0.434 0.156 -0.093 -0.836 0.326 -0.164 -0.069
pH -0.217 -0.214 -0.727 0.530 0.512 -0.249 -0.545 -0.365
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Table 5 Loading and weight of soil fertility factors
X7 faf £ Factor loading FLE Weight
HEPTA 4 AAEITH A% LS L R T AR T

Fertility factors o E ; .
Finishing disturbed soil

Undisturbed soil

Finishing disturbed soil Undisturbed soil

Wifi# & Alkaline hydrolysis nitrogen 0.295
TEZIA Available potassium 0.328
A %W Available phosphorus 0.257
ZE3UAR Slowly available potassium 0.279
4> Total nitrogen 0.280
41§ Total phosphorus 0.215
4B Total potassium 0.325
A BT Organic matter 0.277
pH 0.346

0.312 0.113 0.113
0.310 0.126 0.112
0.304 0.099 0.110
0.312 0.107 0.113
0.295 0.108 0.107
0.312 0.083 0.113
0.310 0.125 0.112
0.302 0.106 0.110
0.302 0.133 0.109
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Table 6 Descriptive statistics of soil integrated fertility index ( IFI) after land reshaping
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Land lyp(:‘ o amp e pOll’l aximum mimum Mean value 8,1.1( E.ll"( OE? 1.(,1811 0!
number value value deviation variation // %

A Hi 3% T4 14 Finishing disturbed soil 15 0.422 0.164 0.316 0.083 26.37

B - Hi R T4+ 32 Undisturbed soil 15 0.497 0.237 0.376 0.088 23.39
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Table 7 Soil integrated fertility index ( IFI) grading standards
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