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Study on Effects of Different Grazing Systems on Phosphorus Loss in
Surface Runoff in Hulunbair Grasslands
FAN Cairui, LI Changyou, SUN Biao, SHI Xiaohong, YANG Fang, WANG Jingjie, HAN Zhiming
(Water Conservation and Civil Engineering College » Inner Mongolia Agricultural University » Hohhot 010018)

Abstract: The Hulunbair sandy grassland was used as the research object, and studied the effects of different
grazing systems on phosphorus characteristic and phosphorus loss in surface runoff in arid and semi-arid
grassland. We simulated rainfall with different intensities to study phosphorus concentration changing of sur-
face runoff under three types of grazing systems such as no grazing, rotation grazing and free grazing. The
effective mixing depth model was used to simulate the process of phosphorus loss from soil. Conclusions were
as follows: Under different rainfall intensities, phosphorus runoff loss of free grazing system was the high-
est; its phosphorus loss was 1. 31 to 1.5 times for no grazing grassland and 1. 59 to 1. 74 times for rotation
grazing grassland. Particulate phosphorus was the major form phosphorus in the runoff and its content was
2.2 to 3.7 times higher than dissolved phosphorus. According to the result of experimental data fitting, the
incomplete mixing model was better than the complete mixing model, and the model could simulate accurate-
ly for the case of higher rainfall intensity. The different grazing systems had significant influences on phos-
phorus losses in runoff under the rainfall intensity less than 1. 5 mm/min. The phosphorus losses in rotation
grazing grassland were the lowest. So, if we gently changed the grazing systems from the free grazing to no
grazing and rotation grazing, the phosphorus loss situation would be decreased, which also would be helped
for ecologically sustainable development in grassland.

Keywords: different grazing systems; total phosphorus; dissolved phosphorus; particulate phosphorus; ef-

fective mixing depth
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