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Soil quality assessment of grassland in dry and warm valley of Dadu River based

on principal component analysis
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Abstract; Grassland in the dry and warm valley of Dadu River plays an important role in vegetation coverage restoration and
natural succession of plant communities, while soil quality plays a key part in vegetation restoration. In this study, we
divided the slop direction into 8 types ( North, Northeast, East, Southeast, South, Southwest, and Northwest) in the
Luding—Hanyuan section of the dry warm valley of the Dadu River. The soil physical properties as well as the soil chemical
properties of the grassland with different slope directions was analyzed, and the grass coverages with different slope
directions of grassland was also investigated, furthermore, the soil quality of dry and warm valley of Dadu River was
assessed by principal component analysis. The results show that the minimum data set affecting soil quality of dry and warm
valley grassland are non-capillary porosity, soil bulk density, organic content and C / N ratio. In the dry warm valley of

Dadu River, the soil quality gradually decreases from the northeast slope to the southwest slope due to the hot and dry
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microclimate,, which leads to more intense soil mineralization. The stable sunshine time and appropriate water conditions on
the north slope are advantageous to potassium and phosphorus release in the soil. There was a positive correlation between
vegetation coverage and soil quality and soil quality decreased with the decreasing of vegetation coverage. The soil quality of
high vegetation coverage (> 70% ) is mainly affected by noncapillary porosity, while that of low and high coverage grassland
(< 30%) is mainly affected by soil bulk density. The middle value of grassland soil quality index is more distributed in the
dry and warm valley of Dadu River, and the soil fertility is in the middle level of 2—4. The soil quality of the grassland is
better as a whole in the dry and warm valley of Dadu River, and potential in fertility of grassland is high, which is

conducive to plant growth and positive succession of plant community.

Key Words: dry and warm valley of Dadu River; grassland; soil quality assessment; principal component analysis
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Table 1 Descriptive statistics of basic soil indicators

+HUE M Sl sy btk 22 AR
Soil indicators Maximum value Minmum value Average Star'lde'ird (J,chfl,cu?m
deviation of variation
BRA & it Gravel content/% 0.01 0.9 0.28 0.246 0.867
25 Soil bulk density/(g/cm?) 0.01 1.45 0.43 0.372 0.867
+ 35 KB Soil water content/ ( g/kg) 27.29 360.44 121.66 71.814 0.590
EBEFLBREE (/AF1%) Non capillary porosity( Volume% ) 3.55 37.79 15.60 5.337 0.342
EHILBRE (/&%) Capillary porosity ( Volume% ) 7.28 59.92 25.12 11.575 0.461
42 Total nitrogen content/ (g/kg) 0.22 5.62 1.61 0.995 0.616
A LI Organic content/ ( g/kg) 5.00 132.95 38.43 24.263 0.631
BRA L C/N ratio 4.37 69.56 16.71 12.079 0.723
pH {ii pH Value 5.38 8.78 7.90 0.880 0.111
B Available potassium content /( mg/kg) 19.70 812.14 125.86 99.929 0.794
F 5 Available phosphorus content/ (mg/kg) 2.50 137.20 16.43 30.371 1.849
45§ Total phosphorus content/ ( mg/kg) 141.95 992.58 462.95 207.988 0.449
441 Total potassium content/ ( g/kg) 6.81 49.98 22.85 8.191 0.358
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Table 2 Results of principal component analysis of the soil indicators and their Norm value and groups

T+ EdE bR FE 4> Principal components Norm {H NGRS sl
Soil indicators 1 2 3 4 Norm value Communalities Group
TR A1 7 it Gravel content 0.697 -0.402 0.077 -0.076 1.527 0.82 1
25T Soil bulk density -0.120 -0.073 0.503 -0.649 1.087 0.845 4
35 7K Soil moisture content 0.630 -0.567 -0.031 0.285 1.570 0.807 2
AEBEFLBRE Non capillary porosity ~ —0.345 -0.343 0.686 -0.101 1.305 0.747 3
BEFLEE Capillary porosity -0.026 0.132 0.881 0.241 1.292 0.894 3
4% Total nitrogen content 0.301 0.633 0.096 0.561 1.338 0.882 4
H HLIE Organic content 0.760 0.131 0.211 0.184 1.570 0.906 1
A 0.507 0.715 0.168 -0.119 1.524 0.846 2
pH {H pH Value -0.470 0.020 -0.236 -0.132 1.007 0.719

AT Available potassium content -0.527 -0.112 -0.155 0.553 1.272 0.837 1
1 %8 Available phosphorus content -0.218 0.533 -0.455 -0.313 1.193 0.877 2
41§ Total phosphorus content -0.630 0.492 0.243 0.122 1.515 0.696 1
44l Total potassium content -0.750 0.185 0.224 0.097 1.552 0.73 1
FFE(H Eigen values 3.965 2.397 1.988 1.442

fif B Explantation 32.120 17.530 14.520 13.200

ZREBE Explained variation 32.12 49.65 64.17 77.37

Pearson A1 B3 1Y 13485 AL —AN T ATE MDS, HA B % | W SR —AN 845 5 Ho 5 b 1] w5 2 A
FIRH OGN 1 25, R BA Sk e /NERER B . ZE 434 1.3 v, 43 50K Norm B 5 KA HLET FAE B LR B9 A
MDS; FE4341 2 W, £HEE /K& Norm AR F0k & LA 208 , (AR A S5 B8 baA et /N T R HEfK &
FAE 00 , DRI e PEm AU L #E A MDS, DARIRER) T 26 7041 4 th A SN MDS,, S 20 1 1Y U ] 1
A R+ TR MDS 18 HIEEE B ILBE A E AP ARR A LT 4 e,

T FAA T A A A AR A 1 32 B PR PR 2R R K A (K A i S A R AR OC
(P< 0.1) AR EHOCHHE bRk B, Norm (B e R AHEARIT A MSD (14 JE I | A< 3¢ 4 58 55 /K &3 A 45 A MSD
H 33X, U T B T A i DX AR K i 2 AN R s B R b = K O B B S A R AT K
2.3 EOMb - HEERE AL

MR/ NVEE AR (MDS) I AR 707 22 38 A0 (2) THA e /NG 4R 4% I B B PR AR A (3R 3)
ARG A (3) 115 HE R+ e R R 5 5 (SQT)

*£3 H/NEIEE (Minimum data set, MSD) B IR AR FHFZERNE
Table 3 Communality and weight of soil quality indicators in the MSD

4% Soil indicators ANHFJ5 2 Communalities L Weights
+HEZE Soil bulk density 0.845 0.253
B FLBRE Non capillary porosity 0.747 0.224
A LR Organic content 0.906 0.272
AL C/N ratio 0.846 0.254
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