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Table 2 Soil micromorphological characteristics of evaluating units

1 2 3 4 6 7

0.49 0.61 0.63 0.66 0.66 0.66 0.62
(%) 4.62 16.30 8.86 16.79 16.04 18.86 16.71
(%) 53.16 42.88 49.27 39.67 42.38 39.74 40.12
%) O 0 0.37 0 0 1.21 0

23.75 22.15 18.90 20.56 19.56 20.23 22.58

(%0)
47.18 50.81 47.48 43.71 47.99 42.94 49.50
(um)

0.15 0.16 0.17 0.18 0.18 0.16 0.16

8 9 10 11 12 13 14

0.69 0.62 0.70 0.65 0.63 0.65 0.64
(%) 22.23 15.03 15.78 16.22 16.35 27.68 13.47
(%) 33.90 41.77 36.77 39.96 40.94 42.37 41.40
(%) 2.34 1.37 2.94 0.92 0.87 0.77 2.53

20.35 22.01 18.79 20.72 21.64 19.57 21.34

(%)
42.78 48.57 43.96 43.50 47.82 46.01 48.44
(nm)
0.18 0.17 0.20 0.18 0.17 0.17 0.20
0.03~0.1 mm o
Image-pro plus 6.0 count/size
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Table 3

=3

ENREEREERE

Importance of each factor in criterion layer

t £ ¢ ¢
1 t ¢’ t
- 1 t? t?
- - 1 t
- - - 1
t £
x4 WRTIFERHBESIENIERNE
Table 4 Weights of micromorphological evaluating indicators of sandy soil fertility
0.336 0.655 0.220
0.218 0.073
0.126 0.042
0.253 0.560 0.142
0.270 0.068
0.171 0.043
0.203 0.750 0.152
0.250 0.051
0.124 0.634 0.079
0.366 0.045
0.084 0.638 0.054
0.258 0.022
0.104 0.009
)
Fy o i Wi
13
=2 >, )
x5 TMERTERSERESSS
Table 5 Scores of indicators and integrated scores of evaluating units
1 2 3 4 5 6 7 8 9 10 11 12 13 14
-296 -0.53 -022 043 046 054 -031 1.10 -0.33 126 034 -0.09 034 -0.05
-095 -095 -095 083 -095 083 -095 127 -095 127 -095 0.83 0.83 0.83
-127 -127 0.10 0.10 -127 0.10 -127 147 0.10 147 0.10 147 010 0.10
-2.11 003 -1.34 0.12 -0.02 047 0.11 1.31  -0.20 -0.06 0.02 0.04 2.12 -0.49
-2.08 -034 -151 039 -023 037 028 205 -0.10 1.16 032 0.09 -042 -0.01
-195 -088 -0.88 0.19 -0.88 073 0.19 126 -0.88 126 0.73 0.19 -034 1.26
-093 -093 -0.57 -093 -093 025 -093 136 041 195 -0.03 -0.08 -0.17 1.54
-1.14 -1.14 0.16 -1.14 -1.14 082 -1.14 1.14 -049 147 0.16 0.82 0.82 0.82
-1.08 -1.08 -1.08 070 -1.08 070 -1.08 0.70 -1.08 0.70 0.70 0.70 0.70  1.59
-0.78 -0.78 -0.78 031 -0.78 141 -078 141 -0.78 141 -0.78 141 -0.78 0.31
-1.84 -091 147 0.16 092 041 -1.17 031 -0.82 147 0.05 -058 091 -038
-031 -1.53 -042 104 -0.60 138 -1.11 145 -0.80 094 1.13 -0.54 0.13 -0.76
-3.47 027 027 027 027 027 027 027 027 027 027 027 027 027
-1.76 -0.70 -0.57 0.12 -036 056 -0.55 121 -035 1.15 0.12 0.23 0.49 0.42
14 13 12 8 10 3 11 1 9 2 7 6 4 5
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3
3
14 3
1 8
10
8 2.5
3 (MDS)
—-0.570
—0.353 0.119
>1
-1.757
[17-20]
67.56% 2.5.1 JIMP
79.91%
106.77% 13
3 6
F 6 WS IEMIBIREXIEIEE
Table 6 Correlation coefficients of micromorphological evaluating indicators
1.000
0.564 4 1.000
0.590 3 0.756 5 1.000
0.689 3 0.522 7 0.345 0 1.000
0.811 5 0.608 6 0.597 1 0.647 0 1.000
0.756 1 0.710 2 0.657 8 0.468 7 0.832 4 1.000
0.512 0 0.649 8 0.733 8 0.235 6 0.603 7 0.737 6 1.000
0.555 8 0.738 6 0.8444 0.398 0 0.476 5 0.694 8 0.825 3 1.000
0.528 8 0.841 0 0.677 7 0.450 0 0.543 0 0.811 6 0.638 90.729 0 1.000
0.504 8 0.845 0 0.7441 0.264 0 0.651 6 0.702 8 0.637 8 0.688 3 0.664 6 1.000
0.732 8 0.374 9 0.441 2 0.349 5 0.277 3 0.345 1 0.319 00.514 8 0.295 2 0.251 7  1.000
0.510 3 0.580 0 0.569 6 0.342 6 0.535 50.561 1 0.401 70.507 5 0.603 1 0.567 5 0.468 1 1.000
0.851 0 0.2743 0.366 1 0.608 5 0.598 8 0.562 2 0.268 50.329 5 0.311 6 0225 0 0.529 0  0.089 7 1.000
2.5.2 >1 >1 2 73.30%
>0.5 >0.5
>0.5 2 >0.5
1
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7

®7T EMSTHENRIERSAMEZIERR Norm (B

Table 7 Load matrix of principal components, group of indexes, Norm value of each indicator

1 2 Norm

1 0.861 73 -0.270 78 a 243
2 0.848 76 —0.249 27 a 2.39
3 0.821 62 0.214 46 a 2.31
4 0.895 80 -0.007 51 a 2.50
5 0.776 23 -0.30591 a 2.20
6 0.841 57 -0.254 49 a 2.37
7 0.825 81 ~0.260 27 a 233
8 0.800 10 ~0.378 30 a 2.29
9 0.563 56 0.380 71 a 1.65
10 0.842 95 0.509 10 b 2.44
11 0.578 39 0.722 50 b 1.88
12 0.614 05 0.498 78 c 1.83
13 0.675 56 -0.182 36 d 1.90

2.5.3 (Norm) Norm >85%
3
(Norm) 65.31% 12.64% 7.97% 85.92%
8
(3)

R8 BMEWRXMEEMSHHEE

Table 8 Characteristic values of principal components of each

>1 k

indicator

Uik i k 1 2 3

Ak k 0.82093  0.40197 0.025 84

Norm 7 0.87043  —0.130 94 ~0.092 45

254 7 0.85743  -0.35293 -0.155 56

b 0.645 83 0.681 54 —0.081 91

Norm 0.866 52 0.019 45 ~0.003 96

c d Norm 0.85247  —0.305 03 ~0.267 79

a Norm 0.71453  —0.154 48 0.667 93
Ward

n,m
5 PC = ), 4;xZ, C))
i=1,k=1
PC; i A k
i 7y
7 n m
2.5.5
n
Fy =2 8;xPC; )
i=1
£ J Si
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Table 9 Comparison between original evaluated results and MSD evaluated results
1 2 3 4 5 6 7 8 9 10 11 12 13 14
-1.76 -0.70 -0.57 0.12 -036 056 -0.55 121 -035 1.15 012 023 049 042
14 13 12 8 10 3 11 1 9 2 7 6 4 5
-5.80 329 -190 0.88 -227 256 230 475 -191 4.06 0.80 1.40  2.04 097
14 13 9 7 11 3 12 1 10 2 8 5 4 6
1 2 6 8 10 13 6
8> 10> 6> 13>
2> 1 3 0.336  0.253 0.203 0.124 0.084
4 12 13 8>
13> 12> 4 10> 6> 13> 14> 12> 11>
4> 9> 5> 7> 3> 2> 1
=0.000 018 5 + 0.259 028 5% 3)
R* 0.965
7
= 0.000 018 5 +
0.259 028 5> R*  0.965
7
13
3
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Fertility Evaluation of Sandy Soil Under Different Improvement
Measures Based on Soil Micromorphological Characteristics
—A Case Study of Horqin Sandy Land in Inner Mongolia

LIU Ying, WANG Shu’, ZHANG Fengrong, LV Yizhong, LI Zhenzhen, MAO Shuailei, REN Naou
(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Combined with maize yield information, 13 indicators of soil micromorphology were selected as the evaluating
indicators, soil thin section technique, Photoshop and Image-pro plus 6.0 software were used to qualitatively and quantitatively
evaluate sandy soil fertility under different improvements based on a field test in Horzin of Tongliao city, Inner Mongolia, and
then MDS of soil micromorphological indicators was setup to simplify the evaluation process. The results showed that
characteristics of soil microstructure, soil aggregate, colour of soil matrix and skeleton grains were similar under different
treatments. Clay particles in unit 10 (values of clay, organic fertilizer and humic acid were 3.00x10° 3.00x10%, 7.50x10° kg/hm?,
respectively) were higher than other units, and also its ratios of soil matrix and frequency of organic matter were the highest. The
degree of porosity development in unit 8 (values of clay, organic fertilizer and humic acid were 1.50x10°, 3.00x10%, 1.125x10*
kg/hm?, respectively) was higher than other units, but the capillary pores were better developed in unit 13 (values of clay, organic
fertilizer and humic acid are 7.50x10%, 3.00x10%, 3.75x10% kg/hm?, respectively). The weights of soil matrix, soil pore, organic
matter, soil structure and skeleton grains in the rule layer were 0.33, 0.253, 0.203, 0.124 and 0.084, respectively; there were 7
indicators in the established MDS of soil micromorphology, i.e. ratio of soil matrix, type of soil matrix, colour of soil matrix,
percentage of capillary pore, type of pore, type of organic matter and average diameter of skeleton grains. The MDS evaluated
result was highly correlated with the original evaluated result, which indicated that the established MDS can feasibly replace
original 13 indicators in evaluating sandy soil fertility.

Key words: Fertility of sandy soil; Soil micromorphological characteristics; Minimum dataset (MDS); Inner Mongolia;

Horgqin sandy land
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