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Effects of Simulated Sheep Trampling on Biological Soil Rrusts and Plant Root
Biomass on the Grassland of the Loess Plateau in China
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Abstract;: This study was aimed to study the effects of simulated sheep trampling on biological soil crusts
and plant root biomass on the grassland in the loess plateau, which had been prohibited grazing for 20
years,through the field investigation and lab analysis. The results showed that the disturbance decreased
the coverage of biological soil crusts,increased the coverage of plants and the total root biomass. The 37 %
disturbance intensity increased the total root biomass by 104. 55%. And the total root biomass in 0~10 c¢m
soil layer was increased by 204.59%. With the increase of disturbance intensity,the soil water content in 0
~10 cm soil layer increased gradually. The 48% disturbance intensity increased the soil water content by
22. 37 %and promoted the accumulation of root biomass. The 37% disturbance intensity decreased the soil
temperature by 5. 85°C. The disturbance increased the total soil nitrogen content in the subsoil of biologi-
cal soil crusts,affected the soil nutrient cycle and the redistribution of hydrology and temperature. The dis-
turbance promoted the growth of plant roots,meanwhile induced the shallowness of the root system archi-
tecture.
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. 3 , 2 . ,
:19.18+0.52%.,37.024+1.72%  48.04 . ,
+3.21%( 19%.37%  48% ) +5% .
1
Table 1 Background of the study area
Disturbance/ %
Item Depth/cm 0 19 37 48
Cyanobacterialcoverage/ % Surface 20.3740.12 24.144+1.56 22.7540. 34 20.2740. 35
Moss coverage/ % Surface 22.1240.33 23.5540. 23 20.2340. 21 22.3140.23
Plant coverage/ % Surface 19.38+0. 05 21.7540.05 21.1540. 15 19.02+0. 36
Litter coverage/ % Surface 23.46=+0. 36 22.10=£0. 32 19.10%£0. 28 21.37%0.27
pH 0~10 7.8940.07 8.01+£0.07 8.09%£0.03 8.134+0.05
10~20 7.9740.15 8.06+0.09 8.20+0.03 8.2440.01
0~10 0.66+0.01 0.64=40.01 0.64+0.02 0.65+0.02
Total P/g « kg™ ! 10~20 0.61+0.01 0.61+0.02 0.61+0.02 0.61+0.02
0~10 4.67+0.33 4.73+0.87 4.49+0.77 4,51+0.17
Available P/mg * kg™ ! 10~20 1.9040. 29 1.9540.12 2.03+0. 23 2.0140.15
0~10 57.9244.50 66.51+5. 33 68.74411. 20 65.74410. 10
Available N/mg « kg ! 10~20 30.494+1. 86 33.57+0. 88 33.2843.70 33.25%3.70
0~10 9.9640.97 9.2440.78 9.6141.32 9.914+1.02
Soil Organic Carbon/g « kg ™! 10~20 5.05+0. 66 5.6940.59 4.02-+0. 46 5.13+0.16
0~10 0.66+0.22 0.74+0.13 0.70+0. 28 0.69+0.15
Total N/g « kg™ ! 10~20 0.50%£0.03 0.544+0.02 0.484+0.03 0.52%+0.01
1.4 1.5
1 , 2016 9 Microsoft Excel 2010 N
NN 3 , 10 cm , GraphPad Prism 8. 0 o Kol-
0~10 ¢cm,10~20 cm , mogorov-Smirnov test )
, 1~2 h, , . Levene’s test . SPSS 18. 0
s 60°C ANOVA
, (Root dry weight, RDW), ;
@D) (Root Biomass, RB), (2) Duncan . Pearson
(ARB), s
RB(g * m™?)=RDW/(xX1?) (D, .
:RB— ;s RDW— 5T—
o 2
ARB(g e m ?)= RB— RB
2. 29
; ’ .
(TRIME-PICO) . i ( 1.
o 0~10 cm,10~20 cm s 48 % 7.20%,
3 66.69% ., 37% 12.10%.
1 ’ : pH( L 50. 21%.
250 ( AN ,37% (33. 20%)
- s ( - 43.10%.
)\ ( ). ( )6 . ( .
{ » o
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Fig. 2 Effect of the different disturbance intensity on the root biomass
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Fig. 3 Effect of the different disturbance intensity on thesoil physical-chemical properties
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Table 2 Correlation analysis between root biomass and soil physical-chemical properties

pH Soil Organic Soil water Electrical
Item Total P Available P Total N Available N Temperature
Carbon content Conductivity
—0.097 0.357* 0.036 0.520™ 0.583** 0.369%* 0.432%* —0.383* —0.171
Pearsoncorrelation coefficient
significance 0.596 0.045 0. 847 0.002 0. 000 0.037 0.014 0.031 0. 350
L x (P<C0.05), %% (P<<0.01)
Note: * indicates significant correlation at the 0. 05 level, % indicates extremely significant correlation at the 0. 01 level
Ensoo- A 3400- B isoo- c
§ 400 Y=1.68x>-42.29x+3542 * § o =-10.95x+397.2 § 4004 Y=472.6x-126.4 .
£ R2=0.19, P<0.05 . g 3007 *  R=0.14, P<0.05 g R=0.34, P<0.01
s 3004 oo s L4 = 3004 b
5 52001 .. 3
S 200+ S '\‘\F. & 2001
.
il il 4 e il
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g 5009 23400- E Eﬂsoo- F
é 4004 Y=3323x-29.92 ¢ § 300 Y=134400-15386x+44108 4 2400- Y=148.1x3-500.9x+496.7 *
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Fig. 4 Regression analysis of root biomass and soil physical-chemical properties
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