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Response of Plant Diversity and Soil Nutrient Condition to Grazing
Disturbance in Stip a Baicalensis Roshev. Grassland
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Abstract: T he effect of grazing disturbance on plant diversity, soil physical and chemical properties, and
soil nutrients characteristics of Stip abaicalensis Roshev. grassland was studied. Theresults show that the
number of species, plant diversity and vegetation coverage were significantly decreased along with the ir
creasing of grazing intensity. The effects of grazing disturbance on soil physical and chemical properties
were primarily manifested in increased soil bulk density, decreased soil water content. Under heavy graz
ing, soil bulk density increased to 1.36 g/ em’, soil water content decreased to 12.37%, vegetation cover
age reduced, and the ground biomass was also significantly lower. Grazing disturbance led to the change of
soil organic carbon pattern, soil organic carbon content in O— 10 cm decreased gradually with light grazing,
but the organic carbon transferring to deep soil was accelerated, organic carbon levels in 10— 20 ¢m and 20
— 30 cm were significantly higher than those in other plots, and soil organic carbon content of the profile
increased 7. 19% than nomr grazing grassland. Total soil nitrogen content (0- 10 cm, 10— 20 cm) increased
under light grazing; under medium grazing, it was significantly higher than that in other plots. Soil total
phosphorus content was not significantly different among plots, except that it was decreased significantly
under heavy grazing. The increase of plant diversity, aboveground biomass, and underground biomass was
a response to light grazing disturbance, while under heavy grazing, plant diversity and vegetation coverage
reduced, soil physical and chemical properties changed, soil nutrient resource became scarce, and grassland
appeared a trend of degradation.
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Table 1 Plant diversity of S. baicalensis grassland under different disturbances
. Grazing intensity
Commu nity
CK LG MG HG
o . 58%1.38a 61£1.07: 52%1. 130 42+1.33¢
Species number of commun ity
. . 73£2. 782 ®E2. 56 49%£2. 01> 37%£3. 220
Coverage of community, %
Shannorr wiener 2.56%0. 13 2.67%0. 08 2.47%0. 110 2.17%013¢
Shannormr wiener index
Margelef 4.77%0.79 5.05 +0.82 3.09%0. 395 2.97+0. 55
Margelef index
Piel
o 0.79%0. 06> 0.78%0. 03 0.87%0.07 0.75%0. 07>

Pielou index

144. 69 £ 14. 54° 134.48%11.81° 102.75%15. 45" 75. 68 £10. 05°

Aboveground biomass, g* m~2
LG MG ,HG , s P< 0.05;
Note: LG light grazing, MG Medium grazing, HG Heavy Grazing; means with different small letters at the same row are significantly dif

ferent among different degraded gradients at the 0. 05 level; same as below

2

Table 2 Change of underground biomass under different disturbances

U nderground biomass(g* m™2)

Soil depth, cm

CK

LG

MG

HG

0- 10
10- 20
20- 30
30- 40

Total biomass

1114. 89=*11.36°

250. 11E£11.77>
159.33£8. 48>
78.11%5. 69»

1602. 44%£11. 38¢

1096.89+17. 219
303.00£15. 312
172.78 £9. 560

92.22%5.51«
1664.89£13. 02>

1437.78£16.51°
302. 89£20. 122
118.33%£10. 47¢
69.22%9.23¢
1928.22£16. 522

1173. 44%17. 26"
142. 001 10. 36¢
71. 44138, 464
33.78%5. 664
1420. 67 £ 14. 364
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T able 3 Soil physical properties under different disturbances

Grazing intensity

Soil properties Soil depth, em CK LG MG HG
. . s 0- 30 1.26£0.01¢ 1.28%0. 02¢ 1.31%0. 02" 1.35%0. 020
Soil bulk density, g* cm-
it 0- 30 5.80%0. 03¢ 5.84%0. 04¢ 5.94%0. 05b 6.02%£0. 042
pH value
0- 30 21.07%1.222 20.11%1. 252 15.54%1. 08" 12.38%1.12°¢

Soil water content, %

58.21% 60.33% 57. 69%

( 4, , 10- 20
, cm 20- 30 cm
) s (0- 10 ¢m) s
30.65 g/kg 24.35%
29.78 g/ kg 20. 41 ¢/ kg 6. 70%
12. 49 g/ kg, 64. 21% ,
4

Table 4 Dynamics of soil nutrients under different disturbances

Grazing intensity

Soil nutrient Soil depth, em CK LG MG HG
0- 10 30. 65£2. 012 29.78%2.232 20.41%2. 10 12.49%1. 88¢
Organic carbon g* kg™ ! 10- 20 11.17%1.22> 14.89%1. 372 8.51%1.21b 4.86%1.02¢
20- 30 3.68%0. 11¢ 4.21%0. 18 2.79%0. 13b 2.227%0. 094
30- 40 2.23%0. 072 2.28%0. 18 2.12%0. 132 2.08%£0. 082
0- 10 2.02%0. 120 2.28%t0. 112 2.40%0. 162 1.47%0.03¢
Total nitrogen content g* kg ! 10- 20 0.92%0. 08¢ 1.26%0. 06> 1.38%0. 102 0. 86%0. 06¢
20- 30 0.69%£0. 08" 0.87%0.07" 1.20%0. 05 0.59%£0. 02¢
30- 40 0.66%0. 07" 0.70%£0. 02 0.74%0. 08 0.63£0. 05*
0- 10 0.28£0. 02° 0.30%0. 03 0.28%0. 02° 0.21%0.02"
Total phosphor content g* kg~ ! 10- 20 0.24%0. 03" 0.242%0. 06 0.23%0.05° 0.19%0. 05"
20- 30 0.23%£0. 020 0.22%0. 042 0.23%0. 03 0.15%0. 01>
30- 40 0.19%0. 022 0.20%0. 032 0.20%0. 03« 0.15%0. 020
s 2.3
( 4, .
s (0- 10 em
10— 20 cm)
, (30- 40 cm) 5 ,0- 10 cm
(r=0.974
R R P< 0.05), (r=0.998, P< 0. 01)
20. 8% — 34.7%, (r=0.996, P< 0.01) 0

- 10 ecm
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T able 5 Relativity betw een soil properties and plant diversity or biomass under different disturbances
C oefficient Species number Coverage Aboveground Biomass U nderg round Biomass
Organic carbon (0= 10cm) 0.974 0. 998 0. 996 0.263
Total nitrogen (0 10cm) 0. 870 0.744 0. 568 0.903
0. 890 0. 580 0. 840 0.665
Total phosphor(0- 10 cm)
ok ,P<0.05“*” ,P< 0.01
Note: * indicates significance at the 0. 05 level;, * * indicates extreme significance at the 0. 01 level
s (0- 10 em)
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