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A review on trampling by grazed livestock
HOU Fu-Jiangl , CHANG Sheng—Hual , YU Ying—Wenl , LIN I_IUi—LOl’lg2 (1. College of Pastoral Agriculture Science

and Technology, Lanzhou University; Gansu Grassland Ecological Research Institute; Key Laboratory of Grassland Agro-Ecosystems, Ministry of
Agriculture, Lanzhou 730020,China; 2. Gansu Agriculture Universtiy,Lanzhou 730070, China). Acta Ecologica Sinica,2004,24(4) :784~789.
Abstract: Trampling is one of three ways for livestock to impact on grazing land is recognized to have longer active time and
more permanent effect than intaking and excrement. It is therefore important to study the mechanism of trampling on grazing
land in order to discover the mechanism of grassland degeneration and properly manage grazing ecosystems.

(1) Trampling on vegetation While the trampling of livestock physically damaged aboveground herbage and buried the
seeds, it was determined to be beneficial to the germination and emergence of seedlings. Further effort and consideration
should be given to the critical point of vegetation resistance to trampling and the basic understanding of feedback mechanisms
between vegetation and trampling.

(2) Effects of trampling on litter Only two studies showed that trampling aided litter breakdown, by facilitating the
infiltration of litter into the soil profile, thereby reducing litter accumulation. The effects of trampling on output and litter
decomposition was however still unclear, indicating that further study may be required.

(3) Effects of trampling on soil The majority of studies focused on this phenomenon. There was the most studies on
effects of trampling on soil. Trampling increased the compaction and bulk density of topsoil, while decreasing the porosity and

water stable aggregates, air permeability and hydraulic conductivity. Within the studies, there was two disputes; one was that
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some studies showed that trampling resulted in a decrease in the compaction and bulk density of topsoil or no change, while
another studies showed that trampling also changed the physical properties in deeper soil horizons. It is our opinion dispute has
resulted from the difference in water content of topsoil and or the difference in response mechanism between topsoil and deeper
soil respectively, a factor not considered in any studies. Further study should determine the critical value of soil water content
while the physical properties of soil began to change because of trampling.

(4) Effects of trampling on run-off and soil erosion Trampling caused low infiltration of topsoil and resulted in water
logging and O, deficiency in the root zone after rainfall. When combined with the reduced coverage of vegetation and litter on
soil surface, runoff and soil erosion increased. In our view, wind was also playing an important role in degeneration of grazing
land of northern China, but there few studies on the effects of wind on soil erosion after trampling of grazed livestock.
Furthermore, all studies had not paid attention to the protection of vegetation and litter from the damage of trampling on soil.

(5) Index of trampling intensity Current studies have used 4 kinds of indices of trampling intensity. (a) Changes were
noted in soil physical properties such as soil compaction and bulk density etc, but were not definite in different soil conditions.
(b) Number or body weight of grazed livestock per hectare, but did not distinguish the trampling intensity of different grazing
animals and their subsequent effects of grazing behavior on trampling. (¢) Pass of human trampling on grassland. We consider
the simulated trampling was fundamentally different from that of the grazed livestock. Moreover, the above 3 kinds of indices
neglected the time-dependant dynamics of trampling intensity. (d) Body weight of livestock X grazing time Livestock per
hectare. This did not take the grazing behavior of livestock and its time distribution pattern into consideration. We suggest that
a proper index of trampling intensity should be the function of grazing behavior, persistence of different behaviors, body weight
of livestock, area and slope of grazing land, however this will need be developed in future studies.

(6) Interrelationship between grazing intensity, the health of grazing land and trampling intensity The feedback between
grazing intensity and trampling intensity was stronger than a between grazing intensity and intaking. There was a positive
feedback between trampling intensity and degeneration process in the degraded grassland, but a negative feedback in healthy
grassland. This study concluded that the main factor impacting the degeneration of grazing land and its healthy duration should
be trampling, and that there might exist a threshold value of trampling intensity.

In fact. most studies gave the comprehensive action of trampling. but did not properly account for the intaking and
excrement of grazed livestock. Further studies on trampling need to develop a right experimental methodology and an index of
trampling intensity be determined in order to exclude the interference of intaking and excrement. We conclude that there should
be the more studies on the resistance threshold of herbage to trampling, the regulative mechanism of trampling on regeneration
of herbage, the effect of trampling on litter and the interrelationship between trampling and soil water. Lastly. the threshold
of trampling intensity should be confirmed on grazing land.
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