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Response of Leaf Water Use Efficiency to Grazing Intensity
of Stipa breviflora and Its Influencing Factors
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Abstract: In order to clarify the water use strategy and adaptive mechanism of plants, this study took Sti-
pa breviflora desert steppe of Siziwang Banner, Inner Mongolia as the research object, and set four grazing
gradients: control (CK), light grazing (LG)., moderate grazing (MG) and heavy grazing (HG). The
stocking rates were 0, 0. 93, 1. 82 and 2. 71 sheep units per hectare per year, respectively. The height,
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coverage, density, aboveground biomass and soil physicochemical properties of the established species S.
brevi flora were investigated, and the water use efficiency of S. brevi flora was measured by stable carbon
isotope method and infrared photophotoapparatus method. The objective was to elucidate the response of
water use efficiency of S. brevi flora under different grazing intensities and its influencing factors. The re-
sults showed that: (1) Grazing had significant effects on coverage, density and aboveground biomass of S.
brevi flora. With the increase of stocking rate, S. breviflora spread and its distribution area increased,
especially under moderate grazing condition. (2) With the increase of grazing intensity, soil moisture con-
tent increased significantly compared with the control, soil total nitrogen content increased first and then
decreased, soil available potassium showed a trend of decreasing, but had no significant effect on soil total
carbon content and pH, indicating that moderate grazing could increase soil moisture content and promote
the accumulation of soil nitrogen content, but grazing would lead to the decrease of soil available potassi-
um. (3) With the increase of grazing intensity, long-term water use efficiency (WUE,) showed a V-shaped
trend, while instantaneous water use efficiency (WUE,) and intrinsic water use efficiency (WUE;,) showed
a decreasing trend. (4) Correlation analysis showed that grazing intensity was significantly positively cor-
related with S. breviflora density and aboveground biomass, soil total nitrogen content was significantly
positively correlated with organic carbon, pH and WUE,, and WUE, and WUE, were significantly positive-
ly correlated. The intrinsic water use efficiency of S. brevi flora was closely related to soil organic carbon
content. The results showed that heavy grazing resulted in the fragmentation of S. breviflora and in-
creased the population diffusion area, which was the direct reason for the improvement of long-term water
use efficiency of S. breviflora. The decrease of instantaneous water use efficiency with the increase of
grazing intensity may be caused by the decrease of intrinsic water use efficiency of S. breviflora.

Key words: grazing intensity; establishment species; water use efficiency; plant density; soil organic car-

bon; soil total nitrogen
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Fig.1 Effects of different stocking rates on basic

quantitative characteristics of Stipa breviflora
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Fig. 3 Effects of stocking rates on water use efficiency of S. breviflora
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Table 1 Correlation between water use efficiency and basic quantitative characteristics of S. brevi flora
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Note: * indicates significant correlation, P<C0.05; #** indicates highly significant correlation, P<Z0.01.
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Table 2 Factor analysis of water use efficiency and

soil physicochemical properties of S. brevi flora

A F Factor PEHE A B
ﬂx‘rﬁ EXTract

Vertare Fy F, Fy Fy info:?rf:;ibgi/%
X1 —0.1219 —0.0172 0.9320 —0.0916 89.21
X2 0.6633 —0.4406 0.516 8 0.089 3 90. 92
X3 0.3825 —0.0905 0.8191 0.2355 88.08
X4 —0.017 2 0.9599 0.0367 0.025 2 92. 37
X5 0.0082 —0.786 8 0.1307 0.472 7 85. 96
X6 0.687 3 —0.6128 0.3081 0.045 0 94. 49
Y1 —0.7850 —0.0699 0.2114 0.1251 68.15
Y2 0.0635 —0.1345 0.0165 0.976 8 97.66
Y3 0.806 9 0.0054 0.2959 0.346 0 85. 84
(Jff?ffmin 43,08  17.97  15.08 11.94 88. 07

T X1~X6 533 Fo8 LA A HLBk 4 R HU808 & K B pH
Y1~Y3 43l 3R B AL 4 % WUE, \WUE, \WUE, .

Note: X 1-X6 represent soil total carbon. organic carbon. total nitro
gen, available potassium. bulk density and pH. respectively; and Y1-Y3 re-

present Stipa breviflora WUE;, WUE, and WUE,, respectively.
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The green dots in the figure represent the horizontal and vertical
coordinates of two variables with the same common factor,
while the black and red arrows represent the main variables
carried by the common factor on the horizontal and vertical axes.
Fig. 4 Relationship between water use efficiency and

soil physical and chemical properties of S. brevi flora
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