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Table 1 Chemical properties of soil

Hi AHLIE/ 2R/ B/ ST/ BB/ S/ HALER/
P (gkg™) (gkg ") (mgekg ") (g'kg ") (mgekg ) (gkg M) (mgkg )
8.0 29.3 1.22 68.19 0.41 10. 53 7.73 213.87
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Table 2 Sample plot setting and growth years
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Fig. 1 The soil chemical properties of Elymus sibiricus in different planting years
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Fig.2 The soil enzyme activities of Elymus sibiricus in different planting years
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Table 3 Variance contribution of principal components
2018 4F 4= HE 45 18 b ) U i AE{H 2019 4F 45 18 AR W0 U 17 AiF 1
Ay
FHEE T3 22 DTk A/ Y RRTTIRAE/ 1 FHAEE J5 22 TRk A/ V6 R TTIRA/
1 7.97 66.43 66.43 6.63 55.22 55.22
2 2.95 24.55 90. 98 3.60 30.02 85.24
3 0.50 4.19 95.17 0.81 6.72 91.95
4 0.35 2.94 98.11 0.42 3.51 95. 46
5 0.15 1.22 99. 33 0.32 2.64 98.10
6 0.06 0.49 99. 82 0.15 1.26 99. 36
7 0.02 0.13 99.95 0.05 0.42 99.78
8 0.01 0.05 100. 00 0.03 0.22 100. 00
2 F S TR 30. 026 , 322 BTk A4 I AE K il % 3 it
WTE
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(4175 ) =>FEHl 3(7 % ) > FEHE 3(8 %) >FEHL 2(51#% ) .
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Table 4 Load value of each index of principal components
ki 2018 4F 2019 4F
F—F M5 (PCD) B FE M (PC2) 5 —F W4 (PCL) 5 F W4 (PC2)
pHE —0.793 —0.322 —0.934 —0.02
¥ 0.975 0.176 0.919 —0.323
A 0.896 0.367 0.782 0.519
AL = 0.969 —0.151 —0.497 —0.694
RS 0.127 0.861 0.939 0.259
g 0.954 —0.237 0.531 0.472
A 0.996 —0.032 0.443 —0.829
Eae 0.961 —0.128 —0.328 0.897
I it 9% e 0.708 0.599 0.004 0.962
T 4 A AU T —0.328 0.891 0.962 —0.09
R A il 0 0.977 —0.067 0.966 —0.108
B A R I 0 1 0.491 —0.826 0.852 —0.138
x5 TEEIANERSDREEIEN
Table 5 Principal component analysis for soil fertility evaluation
A FE - - T - - A Eil352
PC1 PC2 PC3 PC4
REHL 1(31%) 3.373 2.013 1.165 —0.401 1.1175 1
2018 4F FEH 2(4 %) 1.151 —1.445 —0. 606 0.726 0. 0029 3
FEH 3(7 %) 1.148 —2.701 0.147 0.014 —0.1882 4
FEHE 1(4 1) —0.625 1.907 —1.758 0.837 0.0613 2
2019 4F FEHE 2(5 1) —1.750 —0.058 —0. 664 —1.846 —0.6155 6
FEH 3(8 1) —3.297 0.284 1.717 0.670 —0. 3779 5
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Comprehensive evaluation of rhizosphere soil fertil -
ity of Elymus sibiricus in different growing years

LIU Yan-jun',SU Jing-long', Liu Wen-hui*, QI Juan'"
(1. College of Grassland Science, Gansu Agricultural University; Key Laboratory of Grassland Ecosystem ,Ministry
of Education; China-US Center for Grazing land Ecosystem Sustainability, Lanzhou 730070, Gansu, China ;2. Qin-
ghai Academy of Animal Science and Veterinary Medicine ,Key Laboratory of Superior Forage Germplasm in the
Qinghai-Tibetan Plateau ,Xining 810016, Qinghai, China)

Abstract: [ Objective] The effects of growth years on rhizosphere soil fertility were explored, which could pro-
vide reference for soil nutrient management and fertilization for E/lymus sibiricus planting. [Method] The rhizosphere
soils of Elymus sibiricus cv. Qingmu No. 1 planted in Haiyan County, Qinghai Province in different growing years
(plot 1, plot2 and plot 3 represent 3 to 4 years old, 4 to 5 years old and 7 to 8 years old, respectively) were used as
materials. The change trends for soil fertility were investigated in two consecutive years (2019 and 2018). [ Result]
The soil pH of three plots decreased by 2. 77% ,2. 25% and 2. 24 % while available potassium decreased by 18. 08% ,
48.24% and 41.32% , respectively, in comparison of those in 2019 and 2018. The contents of organic matter of plot2
and plot3 had no significant difference between 2019 and 2018. However, the total potassium increased by 11.36%
and 10.78% , respectively. The contents of total phosphorus of plotl and plot2 decreased while plot 3 increased by
33.59% in 2019 compared with those in 2018. The total nitrogen content of plot 3 significantly decreased by 30. 65%
in 2019 than 2018. Moreover, catalase, sucrose and alkaline phosphorus activities of three plots showed decreasing
trend (P<Z0.05) while urease activity in 2019 increased by 29. 70% ,13.41% and 118. 08% , respectively, compared
with those in 2018. [ Conclusion] Principal component analysis showed that rhizosphere soil fertility of Elymus sibiri-
cus was higher in 3- and 4- year old plants and the total nitrogen content and sucrose activity could play important
roles in rhizosphere soil quality of Elymus sibiricus.

Key words: E/ymus sibiricus ; thizosphere ; soil chemical characteristics; soil enzyme activity ; principal component

analysis



