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Abstract
Although there are few grassland specialists among 

terrestrial mammal species (110-115) in Japan, 52 

mammal species inhabit Japanese grasslands and 22 

of them are listed in the Red Data Book of Japan. 

However, some grassland mammals, such as the 

sika deer and the wild boar, cause serious damage to 

grasslands. The relationship between cattle grazing 

and wild mammals in Japanese grasslands should 

be considered within the following two contexts: 1) 

the conservation of grassland mammals and 2) the 

control of mammal damage in grasslands. Firstly, 

the effect of cattle grazing on the habitats of small 

mammals was considered in the context of the con-

servation of grassland mammals. The habitat quality 

for small mammals was high in tall-grass pasture 

with low grazing intensity but was low in short-grass 

pasture with high grazing intensity. Therefore, there 

is a trade-off between the habitat quality for small 

mammals and the productivity for grazing cattle in 

the sympatric animal production system. Secondly, 

the zoning of areas for cattle grazing between wild-

life habitats and agricultural areas was considered 

in order to control wildlife damage in grasslands. 

In abandoned cultivated land, the introduction of 

cattle grazing was an effective deterrent to rooting by 

wild boars, because cattle grazing reduced the food 

resources and the secure cover for wild boars. How-

ever, the intrusion of sika deer into pastures could not 

be prevented by cattle grazing. The activity of sika 

deer within a stock farm was affected by the herbage 

quality and the nearest escape cover. Hence, cattle 

grazing alone is not suffi cient for preventing wildlife 

damage in grasslands.

Japanese wild mammals in grassland
Japan is a mountainous and forest-dominant coun-

try. Mountainous and forested areas cover 61 and 

66% of the land, respectively. Grassland covers only 

3% of the land area of Japan. Furthermore, Japanese 

grassland is not a native but a semi-natural grass-

land maintained by various human activities such as 

cattle grazing, harvesting and burning (Tsukada et al. 

2004a). Therefore, the Japanese mammal fauna re-

fl ect these habitat characteristics. Although a total of 

52 wild mammal species are listed as inhabitants of 

grassland in Japan (Tsukada 2007), making up about 

42.3% of all terrestrial mammal species (115 species; 

Abe et al. 2005), only two species, viz. harvest mouse 

(Micromys minutus) and Japanese field vole (Mi-
crotus montebelli), are grassland specialists and the 

other species are habitat generalists (Tsukada 2007). 

Among these grassland mammal species, 22 species 

(42.3%) are listed in the Japanese Red List (Minis-

try of the Environment, Japan 2007), and 33 species 

(63.5%) are ranked as “common” in the Red List of 

the Mammalogical Society of Japan (Mammalogical 

Society of Japan 1997). Two grassland specialist spe-

cies, the harvest mouse and Japanese fi eld vole, are 

not listed in the Japanese Red List but are listed in 27 

and 9 local Red Data Books, respectively. The semi-

natural grasslands, which are important habitats for 

such grassland mammal species, are not stable and 

have been diminished because the agricultural activi-

ties in the grassland have also been abandoned in the 

course of recent rapid socio-economic changes.

On the other hand, other grassland mammal spe-

cies have become abundant and caused some serious 

problems. Among 13 of the medium and large-sized 

grassland species observed in pastures in Tochigi 

Prefecture, central Japan (Tsukada et al. 2008a), sika 
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deer (Cervus nippon) and wild boars (Sus scrofa) 

have caused especially serious damage in grasslands. 

Sika deer graze on herbage stocked for cattle with an 

economic cost amounting to ¥22.3 billion, which rep-

resents 86.8% of the total herbage damage caused by 

wild mammals in 2008 (MAFF 2009). For example, 

the amount of herbage damage caused by sika deer 

was estimated at about 245-359 tons of dry matter 

within a year at the local farm, Koze Dairy Farm, 

which encompasses 99.4 ha of grassland (Table 1). 

In contrast, wild boars have caused damage chiefly 

by their rooting activity in grasslands, although they 

also graze on herbage for cattle (Ueda et al. 2008). 

The wild boar is omnivorous and prefers eating the 

roots of plants, such as clover and dandelion, and also 

eats the beetle larvae of Rutelinae. When wild boars 

forage on these plants and insects, they turn up grass 

roots (Ide and Nakagami 2009a, b; Fig. 1).

Given the current situation regarding grassland 

mammals described above, the relationship between 

cattle grazing and wild mammals in Japanese grass-

lands should be considered within the following two 

contexts: 1) the conservation of grassland mammals 

and 2) the control of mammal damage in grasslands. 

With regard to the fi rst context, I will discuss how to 

manage cattle grazing in accord with the conservation 

of mammals in grasslands. With regard to the second 

context, I will examine cattle grazing as a possible 

management tool for controlling damage by wild 

mammals.

The conservation of small grassland mammals
Firstly, the effect of cattle grazing on the habitats of 

small mammals was considered in the context of the 

conservation of grassland mammals. Tsukada et al. 

(2004b) investigated the species composition of the 

small mammal fauna in pastures and its relationship 

with pasture characteristics in the northern part of 

Tochigi, Japan. In this study, the species richness of 

small mammals was high in tall-grass pastures while 

it was low under high cattle grazing intensity (Fig. 

2). This relationship was also observed with respect 

to the micro habitat features within pastures. The 

number of large Japanese fi eld mice (Apodemus spe-
ciosus) increased with an increase in the sward height 

where the animal was captured. These results suggest 

that the habitat quality for small mammals is not fully 

compatible with cattle grazing. When the maximum 

Tsukada

Table 1. Herbage damage by sika deer at Kouzu Dairy Farm in Gunma Prefecture, Japan
1
.

Year 2007 2008 2009

Amount of herbage damage (DMt) 285 245 359

Cost for damage (¥ Mill.)
2

13.3 11.5 16.8
1
Herbage damage was estimated by the difference in herbage yield between caged and uncaged plots (Tsukada 

and Ishikawa in preparation)
2
The cost was converted at the herbage purchase price (¥46.7/kg)

Fig. 1. Two types of rooting activity by wild boars in grasslands. The perforation (a) and exfoliation (b) types of 
digging.
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Fig. 2. Relationship between species richness of small mammals and two pasture characteristics: 1) maximum 
plant height (left) and 2) cattle stock intensity (right).

Revision from Tsukada et al. (2004b)

productivity for cattle grazing is expected, the graz-

ing intensity would become high and the short-grass 

pasture would be maintained. However, in such situa-

tions, the habitat quality for small mammals becomes 

worse because of the high predation risk. On the 

other hand, when high habitat quality for small mam-

mals is expected, tall-grass pasture with low grazing 

intensity becomes dominant, and the productivity for 

grazing cattle becomes worse. In other words, there 

is a trade-off between the habitat quality for small 

mammals and the productivity for grazing cattle in 

the sympatric animal production system. Therefore, 

we must carefully consider the trade-offs when the 

conservation of grassland mammals is considered in 

a pasture where animal production is conducted con-

currently.

Mammal damage control in grassland
The control of mammal damage to grassland must 

also be considered. Although many counter measures 

for controlling mammal damage have been proposed 

and actually put into practice in grasslands (Tsukada 

2009), the application of cattle grazing as a possible 

management tool for controlling damages infl icted by 

wild mammals has increased recently in Japan (Senda 

et al. 2002; Ueda 2003; Arita 2005). The basic con-

cept of this use of cattle grazing is shown in Fig. 3. In 

this schema, wildlife habitat is mostly located in the 

mountainous area where pest mammals, such as wild 

boars, sika deer and Japanese monkeys, are abundant. 

Fig. 3. A schema of the control of wildlife damage by cattle grazing in pasture.
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The human areas, including croplands and residential 

areas, are located adjacent to the mountainous area. 

The pastures are located just between the human 

areas and the wildlife habitats. The pasture can be a 

buffer zone which can prevent pest mammals from 

intruding into the human area. In fact, in some aban-

doned cultivated land, the introduction of cattle graz-

ing effectively prevented the infl iction of damage by 

wild boars (Ide 2007). Ide et al. (2005) investigated 

the rooting activities of wild boars and the main fl ora 

in abandoned cultivated land located in the middle of 

Shimane Prefecture in southwestern Japan before and 

after the introduction of cattle grazing. Before the in-

troduction of cattle grazing, the abandoned cultivated 

land was dominantly covered by Japanese plume-

grass (Miscanthus sinensis) and kudzu-vine (Pueraria 
labata), and the amount of rooting by wild boars was 

relatively high (Fig. 4). However, after cattle grazing 

was introduced in this location in 2000, the Japanese 

plume-grass and kuzu-vine vanished, and the rooting 

activity by wild boars decreased dramatically (Fig. 4). 

These results showed that cattle grazing in abandoned 

cultivated land had an effect on the habitat and be-

havior of wild boars. The habitat changes had two as-

pects. One was that the food resources for wild boars, 

such as the root of the kudzu-vine, had decreased. 

The second change was that the secure places for 

wild boars, such as bushy Japanese plume-grass, had 

also disappeared. Because of these habitat changes, 

the rooting activity of wild boars also decreased after 

the grazing by cattle was introduced.

The effect of cattle grazing in controlling herbage 

damage induced by sika deer has been the subject of 

several studies. Tsukada et al. (2008b) investigated 

the relationship between the appearance of sika deer 

and cattle grazing in the pastures on two farms locat-

ed in Tochigi Prefecture, Japan. The deer activities as 

estimated by camera trapping did not appear to be af-

fected by the cattle grazing intensities on the pastures 

of both farms. The captivity study also showed that 

sika deer fi rst showed various avoidance behaviors in 

relation to cattle, but became habituated to the cattle 

after two weeks of exposure to them (Matsumot et al. 

2005). In other cases, the appearance of sika deer in a 

pasture accompanied by grazing cattle was observed 

in various regions, while the same situation was 

also observed for wild boars (Fig. 5). On the other 

hand, deer activity within a boundaries of a farm was 

clearly affected by pasture utilization, such as pasture 

renovation. Tsukada et al. (2009) investigated the 

After the introduction of cattle grazing  

Before the introduction of cattle grazing  

Revision from Ide et al. (2005) 

Fig. 4. The change in the rooting activity by wild boars and the main fl ora on abandoned cultivated land located 
in the middle of Shimane Prefecture in southwestern Japan before (above photo) and after (below photo) 
the introduction of cattle grazing. Dr. Ide took these photos.

Tsukada
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activity of sika deer within a farm. They compared 

the density of deer feces among locations at various 

distances from the farm periphery. As a result, an ex-

traordinarily high density of deer feces was observed 

in only one paddock where pasture renovation had 

been conducted, although the distance from the farm 

periphery did not affect the density of deer feces. Pas-

ture renovation generally improves the quantity and 

quality of herbage in a pasture (Hopkins et al. 1990; 

Lee et al. 2000). Therefore, deer are assumed to for-

age selectively in renovated pastures. The activity of 

deer in open areas was also reported to be affected by 

the distance from secure places (Reynolds 1966; Wil-

liamson and Hirth 1985; Takatsuki 1989).

As is described above, although allowing cattle to 

graze alone is not sufficient to prevent damage by 

sika deer nor wild boars in grasslands, the behaviors 

of these wild mammals could be affected and modi-

fied through changes in their habitats and food re-

sources due to the effects of cattle grazing.
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