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Grazing and drought interactively influence total plant density

Y.Z.Gao'?? M . Giese'” ,Z.Y . Zhou' ,X .G .Han® , F . Taube' , H . Brueck' ,S . Lin’
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gaoyz]O@ nenu .edu .cn ; 2Deparzment of Plant Nutrition , China A gricultural University , Yuanmingyuan West Road 2,
100094 Beijing , China ; jKey Laboratory of Vegetation Ecology , Northeast Normal University , Changchun , 130024
China ;4Lab0ratory of Quantitative Vegetation Ecology , Institute of Botany , Chinese Academy of Sciences , 100093
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Introduction Great changes have taken place in vegetation in Inner Mongolian steppe due mainly to overgrazing in the past four
decades . Overgrazing and N losses in combination with altered soil physical parameters and water availability further have been
shown to exert strong impact on plant productivity , total density and height (Cingolani et al ., 2005) . In addition to grazing
disturbance , drought also can significantly affect species height and density due to diferent drought resistant or tolerant ability .
However , drought and grazing always interactively influence the ecosystem processes in grazing ecosystems .

Material and methods Our experiment was conducted at one site protected from grazing since 1979 (UG79) , at one moderately
grazed (MG) and one heavily grazed (HG) site in Inner Mongolian steppe . At peak biomass time in 2004 , 2005 and 2006 ,
plant material of 1 m x 1 m ground area was cut with grass shears down to the soil surface at these three experimental sites . 10
replications were done in each site . Additionally to the number of species , height , number of tillers and number of individuals
were recorded before harvesting .

Results There was no significant interaction of plant height between grazing and year (P<< 0 .001) (Table 1) . Plant height
decreases with increasing grazing intensity . Plant height has no significant diference in two dry years 2005 and 2006 . Grazing
and year interactively affect total plant density (P<< 0 001) (Figure 1) . In all three years , total plant density was highest at
site HG and lowest at site UG79 and was higher in 2004 than in 2005 and 2006 .
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Figure 1 Total plant density at three differently managed sites . Symbols are as Table I .

Table 1 The average height of community (cm) at dif ferently managed sites . Significant dif ferences between grazing and
vears are indicated by dif ferent small and capital letters . respectively .

Sites 2004 2005 2006 Average

UG 310 250 22 7 26 2 a

WG 29 3 20 6 23 1 24 3 a

HG 110 70 68 90b
Average 23 8 A 17 5B 17 6 B

Conclusions Heavy grazing leads to lower plant height and more small individuals . Drought reduces total plant density more at
site HG than site UG79 |, suggesting heavy grazing with a prolong drought can seriously deteriorate grassland .
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