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Grass canopy interception of Hulun watershed under different grazing systems

FAN Cairui, LI Changyou” , JIA Keli, SUN Biao, SHI Xiaohong, GAO Hongbin
Inner Mongolia Agricultural University, Hohhot 010018, China

Abstract ; Different grazing systems have different influences on the biomass, leaf area index (LAI) and canopy morphology
of grassland vegetation. Canopy interception is an important part of both water allocation and the balance of water across the
whole basin during precipitation. In this paper, water soakage and rainfall simulation methods were used to study the change
in rainfall interception by the grass vegetation canopy under three different grazing systems: no grazing, rotation grazing and
free grazing (over grazing) , in the Hulun watershed, Inner Mongolia, China. We discuss the relationships between trends
in individual plants and the vegetation interception as well as the trends between the overall plant height and weight
measurements and vegetation interception. Satellite image data from Landsat TMS5 were used to extract the Normalized
Difference Vegetation Index (NDVI) of grassland in the Hulun watershed and the actual coverage of the no grazing, rotation
grazing and free grazing grasslands. The relationship of actual coverage and NDVI was used to measure the grassland areas in
the three grazing systems. Estimating the amount of rainfall interception of three different grazing grasslands in the Hulun
watershed, even without considering the spatial and temporal variation of rainfall, can provide basic data for future basin
water resources planning studies. The vegetation interceptions estimated by the water soakage method for no grazing, rotation
grazing and free grazing grasslands were 0.468 mm, 0.320 mm and 0.271 mm, respectively. Those estimated by the rainfall
simulation method were 0.957 mm, 0.613 mm and 0.431 mm, respectively. The predominant vegetation types having an
interception advantage from three different grazing systems were; Stipa krylovii, Leymus chinensis, Cleistogenes squarrosa
and Artemisia firigida. In terms of leaf area proportion, the main interception species were Stipa krylovii and Cleistogenes

squarrosa in free grazing, Stipa krylovii and Leymus chinensis in rotation grazing and Stipa krylovii with no grazing. The
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values of coverage, soil bulk density, biomass and LAl were significantly ( P<0.05) different among the three grazing
systems. The LAI values were 4.36 m’>/m” with no grazing, 2.72 m°/m’ in rotation grazing and 1.37 m°/m’ in free grazing.
The height and weight of individual plants were also linearly correlated with interception in the three grazing systems with
vegetation interception increasing with the height and weight of individual plants. The height and weight of the plants overall
was linearly correlated with interception in the no grazing and rotation grazing grasslands, where interception increased with
a height and weight increase. There was no such trend in the free grazing grassland. The overall plant cover was linearly
correlated with interception in all three grazing grasslands. The vegetation interception of the plants overall and the
individual plants had obvious phenomenon grading in all three grasslands. Through field measurements in the Hulun
watershed, the cover ranges of no grazing, rotation grazing and free grazing grasslands were 79%—98% , 57%—84% and
35%—62% , respectively. Thus, the total canopy interception in the Hulun watershed will be 6.462 x 10° m® and the
canopy interception of the different grazing systems will be 4.995 X 10° m® with no grazing, 3.283 X 10° m’ with rotation

grazing and 2.679 x 10° m® with free grazing if the whole basin rainfall reaches 30 mm.

Key Words; Hulun watershed; different grazing systems; grass interception; rainfall simulation
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Table 1 Vegetation property and soil property in No grazing, Rotation grazing, Free grazing grassland

\ - TEI AR B TIEAE HHEEKE
e i %1 T ; . | A

. : Leaf Area Index/ Soil bulk density/ Soil moisture
Plot Height/cm Coverage/ % Biomass/g 2 3

(m*/m*) (g/cm”) content/ %

Y 10.5+2.54a 58+4.24a 222.15+15.5a 1.37+0.15a 1.80+0.05 a 6.9+1.24 a
LM 25.4+4.02a 79+2.87a 410.25+9.5a 2.72+0.27a 1.56+0.13 a 8.5+1.15 a
XM 37.8+5.26a 94+1.19a 567.10+24.4a 4.36+0.20a 1.68+0.07 a 5.7£1.45 a

a fREZEF BE (P<0.05) B N TV HELbREZE HE R 6
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R 2 ORB(XM) BH(LM) BEB(ZY) EinE#HHER S A IR AREESRHBHRGAREIMHEUEHES
Table 2 The species leaf area fraction of total leaf area, single weight fraction of total weight and per unit stem and leaf fresh weight of

interception in No grazing, Rotation grazing, Free grazing grassland

YrFh b fif 7T o5 L A5 T RRUT 5 LA ZEN PR B R
Species Plot Fresh weight/Total/% Leaf area/Total/% S/(g/¢)
Fr XM 7.86+2.79a 9.20+3.45a 0.257+0.088a
Leymus chinensis LM 21.50+4.54a 31.33+4.82a 0.292+0.063a
Y 20.3128.41a 21.99+4.48a 0.455+0.239a
B e 2 XM 21.04+1.30a 20.70+2.46a 0.502+0.134a
Cleistogenes squarrosa LM 22.50+3.20a 10.44£4.16a 0.389+0.139a
VA% 19.71£9.00a 33.83+12.34a 0.499+0.188a
SLICEF XM 55.74+6.a23 64.27+7.60a 0.270+0.092a
Stipa krylovii LM 37.97+4.6a 45.64£16.87a 0.116+0.023a
VA% 48.96+7.36a 36.09+2.74a 0.414+0.094a
B XM 15.36+4.53a 5.92+0.73a 0.686+0.075a
Artemisia firigida LM 18.03+1.36a 12.59+8.40a 0.796+0.128a
VA% 11.02£2.95a 8.09+4.13a 0.462+0.101a
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Fig.3 The relationship between average height and interception
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Table 3 Compare with actual cover and inversion cover

R AR PRI/ % SR % HAXT B2/ %
Point Coordinate Actual cover Inversion cover Relative error
J103 N 48°56'18.7" \E 117°05'43.1" 35.87 31.4 12.5
J105 N 48°58'21.6" \E 117°08'44.9" 30.76 23.7 23.0
1107 N 49°00'17.1" \E 117°09'46.2" 41.78 33.8 19.1
J112 N 49°02'51.1" \E 117°14'49.8" 29.42 37.8 28.5
J116 N 49°08'57.3" \E 117°19'01.1" 36.41 29.0 20.4
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Fig.9 Grassland area of Different grazing systems
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