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Response of functional traits and rhizosphere effects of Agropyron mongolicum to
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Abstract: The balancing of plant functional traits combination is an important mechanism for plants to adapt to the soil
environment, and it also affects rhizosphere processes and ecosystem functions by regulating rhizosphere effects (RE). The

typical desert steppe in Yanchi County of Ningxia was selected as the study area. The effects of different soils on the
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functional traits and RE of Agropyron mongolicum and their relationships were explored through comparing the functional
traits and REs of A. mongolicum in sierozem soil, dark loessial soil and aeolian soil. Results highlighted that: (1) there
were significant differences in the physicochemical properties of the rhizosphere and non-rhizosphere soils in different soil
types, and the changes of physicochemical properties of rhizosphere soil were related to the properties of non-rhizosphere
soil. (2) There were differences in the RE in different soils, and the RE size of different factors varied with soil. The
overall performance of RE was the largest in aeolian soil and the smallest in sierozem soil. Soil physicochemical properties
were the main factors affecting the RE of A. mongolicum, which could explain 69.5% of the variation of RE. (3) Soil
physicochemical properties were closely related to the functional traits of A. mongolicum, which had the greatest impact on
root length and root-shoot ratio. The functional traits of A. mongolicum were closely related to the RE size, and root length
and root-shoot ratio were the main factors affecting RE. This study indicated that the A. mongolicum improved soil properties

and soil quality through RE, which was regulated by soil physicochemical properties and plant functional traits together.

Key Words: Agropyron mongolicum; functional trait; rhizosphere effect; soil physicochemical properties
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Table 1 The characteristics of functional traits and biomass of Agropyron mongolicum in different soils

AR S SR Byt R+

Traits Sierozem soil Dack loessial soil Aeolian soil
Pk Plant height/cm 47.55+2.94a 49.65+2.20a 44.75+1.83a
HA Root length/em 15.30+0.98b 14.95+0.72b 18.65+1.00a
HREAE Root diameter/ mm 1.3420.14a 1.05£0.13a 1.24+0.10a
Mo A9y Above-ground biomass/g 3.38+0.46a 3.27£0.48a 3.12£0.48a
MR A4 Under-ground biomass/g 1.78+0.32a 1.25£0.29a 1.93£0.55a
KL Total biomass/g 5.16+0.66a 4.5220.74a 5.05£0.94a
M5 . Root/shoot ratio 0.55+0.07ab 0.33+0.05b 0.67+0.15a
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Fig.1 The physicochemical properties of rhizosphere and non-rhizosphere soils of Agropyron mongolicum in different soil
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Table 2 The relationship between soil physicochemical properties and plant functional traits
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1% =
HUEHER Phis RER (i3IS Above- Under- BAEY R R
. . . R Root . Root/shoot
Physicochemical properties Plant high . Root length ground ground Total biomass .
diameter ) ’ ratio
biomass biomass
AR Available potassium 0.083 -0.218 -0.205 0.139 -0.042 0.061 -0.332""
LW Available phosphorus -0.192 0.082 0.384**  -0.040 0.136 0.046 0.252
5% Electrical conductivity -0.173 0127 0.351 ** -0.013 0.179 0.085 0.300 "
pH -0.113 0.111 -0.199 0.015 0.025 0.022 -0.020
A WL Soil organic carbon -0.157 0.003 0.375** -0.050 0.086 0.014 0.191
T ffPEA ML Dissolved organic carbon 0.159 -0.195 -0.196 0.031 -0.126 -0.046 -0.263 "
Ttk W A= W) LR Microbial biomass carbon -0.185 0.018 0.375** -0.028 0.154 0.063 0.243
T4 Nitrate nitrogen -0.162 0.032 0.386**  -0.040 0.101 0.028 0.228
A Ammonium nitrogen 0.202 -0.114 -0.366 " 0.017 -0.157 -0.071 -0.286 "
HALA Available nitrogen 0.203 -0.119 -0.358** 0.046 -0.143 -0.046 -0.296 "
#% P<0.01, * P<0.05
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Table 3 The relationship between plant functional traits and rhizosphere effects
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Rhizosphere effect Plant high . Root length ground ground . .
diameter . . biomass ratio
biomass biomass
HALER Available potassium 0.005 -0.028 -0.199 0.037 -0.042 0.001 -0.037
R Available phosphorus 0.095 -0.016 -0.348** 0.027 -0.114 -0.043 -0.250
HL 53R Electrical conductivity 0.163 -0.200 -0.224 0.005 -0.158 -0.079 -0.278"
pH -0.198 0.125 0.357 -0.030 0.153 0.061 0.283 "
H L% Soil organic carbon 0.109 0.064 -0.327" 0.049 -0.046 0.005 -0.117
R A MLAR Dissolved organic carbon 0.036 0.151 -0.223 0.059 0.078 0.075 0.018
LW L Wi B Microbial biomass carbon 0.076 -0.241 0.045 -0.020 -0.148 -0.089 -0.154
A& Nitrate nitrogen 0.108 0.126 -0.409 ** -0.020 -0.080 -0.053 -0.077
725 % Ammonium nitrogen 0.085 0.058 -0.363 " 0.023 -0.054 -0.014 -0.127
HERL A Available nitrogen 0.158 0.108 -0.317" 0.110 -0.046 0.042 -0.161

#% P<0.01, * P<0.05
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