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Characteristics and comprehensive evaluation of soil nutrients in facility farmland in Qinghai Province

CAO Yiyun', SONG Mingdan"?, Talingewa"?, WANG Hui', WANG Xiaomei', ZHOU Zizhe', CHEN Yao', FU Jiaojiao', LI Yuemei"*"

(1. Academy of Agriculture and Forestry Sciences, Qinghai University, Xining 810016, China; 2. Xining Integrated Field Scientific
Observation and Research Station of the Ministry of Agriculture and Rural Affairs, Xining 810016, China)

Abstract: This study aimed to examine the soil nutrient status, spatial distribution characteristics, and driving factors of changes in facility
farmland in Qinghai Province, providing scientific support for optimizing plateau facility farmland management. Using 733 surface soil
samples (0—20 c¢m) from concentrated facility farmland areas, combined with statistical and spatial analysis, the research explored county—
scale soil nutrient heterogeneity, comprehensive nutrient status, and their driving factors. Results indicated high soil pH, low organic matter
and total nitrogen, but elevated levels of total phosphorus, total potassium, alkali-hydrolyzable nitrogen, available phosphorus, and
available potassium, with significant nutrient imbalances particularly excessive total phosphorus. The comprehensive nutrient score showed
a northeast—high and southwest—low pattern, strongly correlated with annual GDP. Spatial analysis revealed distinct aggregation : low values
of organic matter, total nitrogen, and alkali—hydrolyzable nitrogen concentrated in Jianzha and Guide, while high values occurred in Ledu,
Xining, and Datong, with pH showing an opposite distribution. The findings demonstrate that Qinghai’ s facility farmland soil nutrients
exhibit significant spatial patterns influenced by both environmental factors and human management, providing a basis for developing
region—specific soil management strategies.

Keywords : facility farmland; geostatistics; comprehensive evaluation of soil nutrients; GIS
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Figure 1 Overview of the study area
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Table 1 Descriptive statistics of soil indicators

S A5 Distribution frequency/%

b Lo =] 5 Rl AR BEL ZE i % fiF
e M Mot e Nedion OV Shemes Kovors B WO mm Fa fF
Deficiency Slightly deficient Moderate Abundant Extremely abundant
BHLFU(g-kg") 058 5493 1595 1430  47.61 1.33 2.56 20.57 55.89 18.37 3.49 1.68
2%/(gkg) 030 313 119 1.09 3894 1.13 1.56 15.14 25.49 39.33 13.44 6.60
4/ (g-kg?)  1.03 1562 3.02  2.54  53.61 293 13.88 0 0 0 0 100.00
480/(g-kg?)  17.86 2873 2276 2247  6.88 0.21 0.20 0 0 4.14 86.55 9.31
R/ (mg-kg") 28.00 687.00 148.03 137.00 41.28 1.77 8.73 2.33 11.51 23.16  23.54 39.46
WA/ (mg-kg") 7.00 289.30 67.31 6230  56.45 1.23 2.80 0 0.52 5.56 21.99 71.93
R/ (mg-kg!) 52.00 655.00 202.94 183.00 47.62 1.39 2.24 0 8.54 26.00 24.19 41.27
pH 6.85 9.19 820 824 398 -0.63  1.22 0 0 3.49 81.76 14.75
*2 ERTEBHEESHT
Table 2 Global spatial autocorrelation analysis

16545 Index 2R TN LT TP S TK TRifiE AL AN AL AP B AK HHLT OM pH
Rt 0.34 0.37 0.30 0.27 0.33 0.22 0.37 0.38
Z15y 20.00 21.87 17.40 16.01 19.10 12.94 21.56 22.49
PA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Figure 2 Spatial distribution map of soil nutrients in the study area
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Figure 3 Analysis of soil nutrient correlation
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Table 3 Principal component analysis and eigenvector

PR -2 FRAE ) B
Fekr Factor loading Eigenvectors of matrix
Index 01177 o B o'/ A 7' o N 31, %1 )
PC1 PC2 PC1 PC2
EA 0.914 0.062 0.432 0.059
B 0.831 -0.060 0.392 -0.057
e 0.812 -0.161 0.384 -0.152
A 0.846 -0.097 0.399 -0.091
et 0.046 0.887 0.022 0.837
R 0.476 0.529 0.225 0.499
AU 0.851 0.007 0.402 0.006
pH -0.796 0.116 0.376 -0.109
FHE(E 4.486 1.123
DTRRH/% 56.074 14.038
itk /%  56.074 70.112
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Table 4 Comprehensive evaluation scores of soil nutrients in different regions

4= . b sy
e S T Pt ot i it s

region CDPAZIL  Samplesize/ - Range  Mean value deviation [ (& High grade) Il (F Medium grade) 1T (i Low grade)
[y 1363.24 65 0.18~0.96 0.46 0.18 15.38 43.08 41.54
gl 158.66 120 0.15~1.07 0.49 0.18 20.83 39.17 40.00
B 242.13 234 0.18~0.97 0.42 0.13 5.98 35.90 58.12
R 36.95 113 0.21~1.23 0.51 0.18 15.93 47.79 36.28
i 43.82 57 0.22~0.79 0.43 0.12 7.02 49.12 43.86
R 28.89 52 0.25~1.02 0.37 0.15 9.62 9.62 80.76
HH 30.03 44 0.23~0.84 0.49 0.11 6.82 65.91 27.27
I 40.91 20 0.24~0.60 0.35 0.10 0 30.00 70.00
R 97.69 26 0.13~0.70 0.36 0.12 3.84 11.54 84.62
G 129.92 15 0.11~0.44 0.29 0.11 0 6.67 93.33
el 117.1 13 0.19~0.98 0.43 0.24 15.38 15.38 69.24
Ttk 60.87 5 0.38~0.51 0.45 0.05 0 80.00 20.00
VR 133.64 9 0.21~0.71 0.42 0.16 11.11 33.33 55.56
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