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Fig1 Sample sampling design schematic
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Table 1 Characteristics of underground roots of alfalfa in alpine regions

FFs FERKE/em = RAR I /em 5 B AR MR 2 A AR 08/ em MR B8] /em?
1 24.05+0. 14 8.83+0.54 3.6540.24 769.04+8.31
2 28.54+0.93 9.5240.59 5.85+0. 37 1589.00+148. 02
3 32.78+0.97 11.30=£0. 29 5.3540.09 1978.46+24.05
4 27.83%0.03 7.3640.42 4.02=0. 31 830.24+107. 28
5 31.00+0. 81 10.15=+0.43 6.1540.72 1938.324258. 42
6 32.76+1.86 10.87+0.21 6.14+0.17 2173.644-225.45
7 31.0542.04 7.80-£0. 86 4.1540. 26 1042.10+£242.95
8 26.9040. 28 8.3540.66 3.9140.17 886.53+117.03
9 31.6040.02 11.96+0.72 6.7941.06 2614.514557.81
10 29.30+0.87 11.40£2.25 6.1541.29 2175.994773.73
11 33.16+0.17 9.9840.07 5.0340.02 1664.594+14.52
12 32.67+1.41 13.22+1.22 6.904-0.98 3118.474-834. 31
13 31.53%0.21 11.72+0.74 4.63+0.12 1718.72+163. 87
14 32.34+0.84 10.53=+0. 56 5.2840. 39 1824.23+277.05
15 30.2740.18 8.07+0.21 4.0940. 26 996.184-42.92
16 31.0140.65 11.12+0.28 5.36£0.06 1846.59+29.03
17 34.1840.16 8.8140.43 4.8940.04 1471.88+£67.16
18 32.57+0.58 9.95+0.26 5.46+0.15 1775.73+£126.81
19 32.7441.29 12.35+1.07 5.75+0.83 2426.094637.56
20 34.6440.66 11.00£1.15 4.80+0.17 1852.65+293. 38
21 35.98+0.18 13.03+0.44 5.684-0. 24 2672.754218.32
22 30.04+0.99 9.1140.74 4.80=+0.06 1317.06134.89
23 34.10+1. 31 11.82+1.89 5.01+0.44 2 115.234585. 24
24 33.0840. 25 10.20+0.52 4.9840.02 1682.56+106. 31
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Fig. 2 Scatter diagram of the relationship between the aboveground part and the underground habitat
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Fig. 3 Scatter plot of the relationship between soil parameters and underground habitat
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Fig. 4 Scatter plot of the relationship between soil physical and chemical factors and underground habitat
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habitat of alfalfa in alpine grassland
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Correlation and role of alfalfa plant below—ground
habitats in alpine regions with plant traits

and soil properties

ZHAO Yang-an"?,LLU Guang-xin®,JIN Xin*’,MA Kun’, WANG Ying-cheng’,

YAN Hui-lin®,ZHOU Xue-li*,ZHANG Hai-juan
(1. Beijing Goldenway Biology tech Company, Beijing 100020, China;2.College of Agriculture and
Animal Husbandry, Qinghai University , Xining 810016, China; 3. Qinghai Province Grassland

Improvement Experiment Station , Gonghe 813000, China)

Abstract: [ Objective] To clarify the correlation between the spatial size of root uptake resources and alfalfa
traits and soil physicochemical properties in alpine regions. [ Method] Based on the Hainan Grassland Improvement
Experimental Station in Qinghai Province, the study took alfalfa planted in experimental plots as the research object,
analyzed the correlation relationship between factors and root absorption resource space through the method of correla-
tion regression equations, and studied the correlation between alpine grassland alfalfa root absorption resource space
on plant traits and soil properties. At the same time, based on the path analysis method, we analyze the role of soil
physicochemical properties and aboveground biomass, etc. on the space of soil root uptake resources in alpine grass-
land. [Result] The spatial size of alpine grassland alfalfa root uptake resources ranged from 722. 96~3952. 78 cm’,
and soil physicochemical properties (TN, TOC,NO,”—N) , aboveground biomass, and leaf water content were sig-
nificantly positively correlated with the belowground habitat (P<Z0.05) , while stem to leaf ratio, soil conductivity,
and pH (P<C0.01) showed significant negative correlation with the belowground habitat; and the path analysis found
that soil moisture, pH, aboveground biomass, and organic carbon (TOC) had strong direct effects on alfalfa subsur-
face habitat, and total nitrogen ('TN) had indirect effects on root subsurface habitat through nitrate nitrogen(NO; —
N). [Conclusion] In summary, the expansion of alfalfa root uptake resource space in alpine grassland is affected by
the combination of soil physicochemical characteristics and aboveground biomass.

Key words: alpine grassland ; plant below —ground habitat; alfalfa; soil physical and chemical properties



