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Impacts of moving on the rhizosphere soil properties of Krascheninnikovia

ceratoides in the steppe desert
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Abstract: Krascheninnikovia ceratoides not only serves as a good forage grass, but also creates a significant ecological
barrier, which can maintain the stability of the desert—steppe ecosystem by effectively inhibiting soil erosion. Moving leads
to compensatory plant growth and stimulates the secretion of carbohydrates from plant roots. Once the aboveground biomass
of plant is damaged, its underground soil properties may change. Rhizosphere soil is of great importance because it serves as
a microenvironment where plant, soil, and microorganisms can carry out nutrient cycling, the exchange of energy and the
passing of information. Therefore, rhizosphere soil is strongly affected by plant roots and the activity of microorganisms.
There currently is no research regarding moving on the rhizosphere soil properties of K. ceratoides. Therefore, a study of the
impacts of moving on the rhizosphere soil properties of K. ceratoides could reveal the influence moving has on its

underground biomass. Furthermore, it also can serve as a basic reference for putting K. ceratoides resources to rational use.
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In order to analyze the impacts of different moving frequencies on rhizosphere soil properties of K. ceratoides in the steppe
desert, the soil physical and chemical properties, as well as the soil microorganisms and soil enzymatic activity, were
investigated after different moving treatments (e.g., moving once a year, moving each year at a year interval ) during the
dormant period. Our results indicated that moving once a year and moving each year at a year interval significantly increased
the rhizosphere soil moisture of K. ceratoides (P < 0.05). Moving each year at a year interval resulted in significantly
greater total soil C content, but lower soil organic matter content relative to the contrast (P < 0.05). However, neither the
soil pH, nor the soil total N content was affected relative to the moving treatment. Moving had no significant influence on a
total plate count of soil microorganisms, but significantly altered the composition of soil microorganisms including bacteria,
fungi and actinomyces. The number of fungi significantly increased after moving once a year, while moving each year at a
year interval significantly increased the number of actinomyces (P < 0.05). Actinomyces were greater in number in the
rhizosphere soil of K. ceratoides, representing some degree of soil impoverishment. Moving had a significant impact on soil
hydrogen peroxidase and neutral phosphatase activity, but no significant influence was detected for soil polyphenol oxidase,
urease, invertase, and alkaline phosphatase. Moving significantly increased the activity of soil hydrogen peroxidase, but
reduced the activity of soil neutral phosphatase (P < 0.05). In summary, moving each year at a year interval was more
beneficial for rhizosphere soil nutrient supply and for the activity of soil decomposers. Furthermore, the soil’s physical and
chemical properties had little effect on soil microorganisms and soil enzymatic activity. The effects of mowing on the
rhizosphere soil properties of K. ceratoides were not strong, perhaps because the time of moving on subshrubs was not long

enough to provide a significant correlation of each measurement indicator.
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Table 1 The effects of mowing frequencies on soil physical and chemical properties

WIEIE? )4 IR/ % - e 2R/ % I %
Moving frequency Moisture Total C Total N Organic matter
JEAF X E] Moving once a year 5.38+0.46a 8.26+0.08a 0.86+0.04ab 0.06+0.0a 0.43+0.03a
FR4E A %] Moving each year at a year interval 4.77+0.13ab 8.35+0.03a 0.96+0.03a 0.06+0.00a 0.18+0.03¢
X HE Contrast 3.83+0.27¢ 8.29+0.04a 0.81+0.06b 0.06+0.00a 0.31£0.06ab

RFIAFEFEERR 27 BE (P<0.05) ,n=9
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Bt B E AR (P<0.05) o S5 HEAH LL , 7 47 X1 51 J5 AR Br = 38 b B 80 5 255 T 161.2% (P<0.05) , B4
RIE 5 AR B 38 v ek R R S50 BR AR FE B 35 3R T 80.5% (P<0.05) , 3% 4 1) 1) 1B 47 A1) 1) J5 AR B - 438 v
21 R 1 HR 5 6] R T 3 2 5
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Table 2 The effects of mowing frequencies on soil microorganisms

XIS i i 2 BT
Moving frequency Bacteria Fungi Actinomyces Total plate count
JE4E A E] Moving once a year 2.57£0.42a 3.59+0.38a 3.17+0.08bc 9.33+0.24a
FH4E X% Moving each year at a year interval 0.65+0.05b 0.26+0.06bc 8.40+0.23a 9.31+0.23a
X HE Contrast 1.91+0.14ab 1.37+0.11b 4.65+0.43b 7.93+0.62a

FFARFRFRRR2ZRBH (P<0.05) ,n=9
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Table 3 Correlation analysis of soil physical and chemical properties with soil microorganisms and soil enzymatic activity

b S B R 1R

Soil microorganisms and soil Q/J(%/% PH éﬁi’}%/”/f 2R/ % ﬁmrﬁ/%
. . Moisture Total C Total N Organic matter

enzymatic activity index

04 Bacteria -0.238 -0.232 0.049 0.470 0.292
HH Fungi -0.244 -0.147 0.045 0.666 * 0.564
LR Actinomyces 0.287 0.392 0.356 -0.495 -0.757 *
i3 E AL S Hydrogen perxidase 0.077 -0.138 0.022 -0.328 -0.356
FR LB RR AR Neutral phosphatase -0.355" -0.121 -0.290 -0.147 -0.044
BB R Alkaline phosphatase 0.015 0.061 0.130 -0.078 -0.118
[k Urease 0.105 0.199 0.290 0.433* 0.045
5L Invertase -0.136 0.284 0.019 0.126 -0.284

Z WA ALHE Polyphenol oxidase -0.020 -0.053 -0.284 -0.113 -0.086

# FER B AHIC (P<0.05)
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