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Abstract. The objectives of this study were to determine the dominant frequency of plant species,
and provide useful information toward the conservation management of animal feed in grazing
areas, Hiroshima, Japan. The numbers of plant species were 32 and 21 in spring and summer,
respectively. The appearance frequency of plant species more than 50% in the spring, consist of
Veronica arvensis (75.57%), Trifolium repens (73.86%), Paspalum dilatatum (69.32%), Lamium
purpureum (68.75%), Trifolium dubium (65.34%), Cerastium glomeratum (63.64%), whereas in
summer, it consists of Paspalum notatum (98.30%), Trifolium repens (81.25%), Paspalum
dilatatum (78.98%), and Kyllinga brevifolia (74.43%). It was observed that the plant high of the
plant species were 16.64 and 21.55 cm; vegetation cover rates were 77.18 and 81.36%; chlorophyll
content were 41.72 and 36.28 mg/g Fw, and species numbers were 17.91 and 10.18, in spring and
summer, respectively. Findings of this research propose that Trifolium repens (clover), Rumex
japonicus (weed), and Paspalum dilatatum (grass) are dominant species in the studied areas that can
be utilized as animal feeds.

Introduction

Level of the internal regulation ecosystem depends on plant species. The biodiversity of plants
perform a variety of ecological service beyond the production of foods and feeds, including the
recycling of nutrients, regulation of microclimate, local hydrological process, suppression of
undesirable organisms, and detoxification of noxious chemicals [1]. The frequency of plant species
is important as it has a prominent role in the life cycle of plants and animals. The supply of forage
for cattle depends on pastures and it produces a wide variety of grass species which are superior in
quantity and quality. At the same time, grass ecosystem balance and soil nutrient enrichment from
their feces can be used as fertilizer for the grazing. Within varied pastures, the use of forage
resource by herbivores does not necessarily coincide with either vegetation or phytosociological
units of plant species. Due to their complexity, the plant-animal interactions considered on various
processes occurring at different spatial and temporal scales [2]. Natural fertilization and transport of
nutrients in animal’s excreta is also significant for fertilizer of forage and adjacent biocenosis which
may be used by herbivores for feeding and resting. It may be assumed that wild plants are adaptable
to herbivores since plant species evolved together in grazing area. However, the intensity of
defoliation and natural fertilization may adversely affect the grassland biocenosis.

Determination of a cattle grazing area is based on the appearance frequency and abundance of
plant species that gives animal’s decision of what and how much to eat under conditions where are
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widely controlled. The choice test has frequently used in ecological research [3], but fewer have
been used to obtain new insights into the aspect of ruminant nutrients. Mixed grazing could be
useful both for the quality of forage and performance of grazing animals as shown in simultaneous
grazing of cattle. Extensively, mixed grazing has been practiced for many centuries and has had the
profound effect on landscape and biodiversity. The properties of species assemblages include the
number of co-occurring species richness, specific abundance patterns and compositional (e.g.
community types), functional and structural characteristics of plant species in grazing area [4]. The
problem when determining a cattle grazing area that is difficult to predict, especially within
heterogeneous environments. So in this case, it is needed to determine the dominance of appearance
frequency and abundance of plant species.

The objective of this study was to identify the species diversity and determine the dominant
species in the studied grassland to supply animal feeds. Important spatial levels (patch and feeding
station), and selective grazing that are influenced by preferred species and nutritive values of plants
[5] are considered. Qualitative and structural factors, such as nutrient contents, digestibility and
plant morphology interact with the choice of animals [6, 7] and their behavior [8] are discussed. The
relationships of the appearance frequency of various species to have impacts on plant community,
chlorophyll, vegetation cover rate, and species number between spring and summer seasons are also
determined.

Materials and Methods

Study area

The study area was conducted in a paddock, no. 8 (1.6 ha) at Setouchi Field Science Center,
Graduate School of Biosphere Science, Hiroshima University, Japan (34° 23" N latitudes, 132° 43’
E longitudes). The elevation ranged from 230 to 240 m above sea level, and the means slope angle
was approximately 5 degree. The climate of the study site was a temperate zone with warm, humid
summers, cool, and dry winters. The annual means temperature was 14.6°C, and the annual
precipitation was 621.9 mm in 2008 [9].
Frequency of the appearance of species

Observation of appearance frequency was conducted by a method [10] where floristic
sociological approach on plant species are conceived as units recognized species by their total
floristic composition. All formal descriptions of vegetation, followed by the Braun-Blanquet
method required a table of observed species in the fields, providing a complete information of
species for the vegetation communities. Among the species building up the floristic composition of
a community, some species are better indicators than the others. Diagnostic species appearance is
used to a hierarchical classification of which the association in the basic unit. The frequency of
species determined how many species present and their productivity in a paddock. The productivity
and species richness were determined by the abundance quality of frequency of various species.
Species calculation in the paddock was defined by a square meter, where species was identified in
each plot based on name and data record of species presence (presence = 1 and absent = 0). To
determine the frequency of vegetation in each species data in each plot area, an observation model
of [10] was used. Grazing mix forage, in fact, determines how many species are present in the
abundant biodiversity vegetative structure that determine productivity and quality.
Vegetation analysis

To study the community composition was examined through a field observation during spring
season (April-May) and summer season (August-September), 2015. Observation in the paddock
was conducted using the line transect of 0-100 m to point every 10 m interval. The distance between
each treatment used in a 1 x 1 m quadrate (» = 11). One meter square made 16 parts of 0.25 x 0.25
m sub-quadrate [10].
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Data analysis

The data was analyzed for the appearance frequency of various species, community high,
vegetation cover rate, and species number to the methodology described by [10], all trials were
conducted in thrice, using ANOVA (analysis of variance) with P values are determined at 0.01 and
0.05.

Results and Discussion

Appearance frequency of various species

Grass species frequency is one characteristic of grass species community. It is mechanism
generating stability. The nature of plant community at a place is determined by species to grow and
develop in such environment [11]. In general, abundance frequency of the appearance of various
species grass in the observation between spring and summer season was 32 in spring and 21 in
summer (Table 1).

The maximum occurrence of species in spring and summer season could increase the
productivity of plant species, due to the availability of moisture provided by rains and other
environmental factors. A similar pattern of observations mirrored to present study was also
mentioned by [12]. Because in the summer, some species were decreased, therefore in this case, the
absorption and supplementation of nutrients can be increased according to the frequency of the
appearance of species that conserve and breed grass in the grazing area. At moderate densities, the
degree of discrimination among plant species may be slightly reduced, but it was increased in total
amounts of tissue removal per plant composition due to selective foraging [13-15]. Alteration of
grazing regimes affect the abundance of plant species [16, 17], but mechanisms of plant responses
to plant morphological and physiological traits, are often not explicitly quantified.

Table 1. Appearance frequency of plant species between spring and summer seasons

. Spring season Summer season

Species name Functional Frequency Frequency

group  |Abundance (%) Abundance (%)
Trifolium repens Clover 130 73.86 143 81.25
Trifolium dubium Clover 115 65.34 0 0
Oxalis corniculata Clover 48 27.27 33 18.75
Potentilla hebiichigo Clover 38 21.59 50 28.41
Hydrocotyle ramiflora maxim Clover 13 7.39 0 0
Potentilla anemonifolia Clover 9 5.11 12 6.82
Eleusine indica Clover 0 0 15 8.52
Total Clover 353 25.14 253 29.66
Veronica arvensis Weed 133 75.57 0 0
Lamium purpureum Weed 121 68.75 0 0
Cerastium glomeratum Weed 112 63.64 0 0
Veronica persica Weed 79 44.89 1 0.57
Geranium carolinianum Weed 57 32.39 0 0
Conyza sumatrensis Weed 37 21.02 3 1.7
Rumex japonicus Weed 33 18.75 45 25.57
Arabidopsis thaliana Weed 33 18.75 0 0
Vicia sativa Weed 18 10.23 0 0
Plantago asiatica Weed 8 4.55 9 5.11
Solidago canadensis Weed 8 4.55 4 2.27
Euphorbia helioscopia Weed 4 2.27 4 2.27
Capsella bursa-pastoris Weed 3 1.7 0 0
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Stellaria Weed 3 1.7 0 0
Lamium amplexicaule Weed 3 1.7 0 0
Taraxacum Weed 2 1.14 1 0.57
Mazus miquelii Weed 1 0.57 0 0
Unkown Weed 0 0 3 1.7
Ranunculus cantoniensis Weed 0 0 2 1.14
Total Weed 655 46.65 72.00 8.44
Paspalum dilatatum Grass 122 69.32 139 78.98
Paspalum notatum Grass 84 47.73 173 98.3
Schedonorus arundinaceus Grass 66 37.5 16 9.09
Phleum pretense Grass 55 31.25 0 0
Poa annua Grass 25 14.2 0 0
Kyllinga brevifolia rottb Grass 22 12.5 131 74.43
Erigeron philadelphicus Grass 6 3.41 0 0
Poa sphondylodes Grass 6 3.41 0 0
Poa pratensis Grass 6 3.41 1 0.57
Carex leucochlora Grass 4 2.27 0 0
Digitaria ciliaris Grass 0 0 67 38.07
Elymus tsukushiensis Grass 0 0 1 0.57
Total Grass 396 28.21 528 61.90
Total all species All group 1404 100.00 853.00 100.00

In Table 1, the dominance of appearance frequency in Trifolium repens (clover), Rumex
japonicus (weed), and Paspalum dilatatum (grass) among various species to grazer (i.e. grazing
resistant species) influenced to the productivity of species. The frequency of various species can
increase the productivity of plant species in grassland. The high-frequency plant species between
spring and summer are important to predict the combination of traits that are typical to short grass
increasing in abundance. When the grazing pressure was enhanced, tall grass is decreased and the
tolerance ration to weed, grass, and clover can set for management to community structure and
taxonomy, phylogenetic, and functional across plant species.

Community height in spring and summer seasons

The community height of grass was found significant (P<0.01) between spring (16.64 cm) and
summer (21.55 cm) (Table 2). The community height in the spring is lower than summer. In the
summer, the community high of plant species increased, because some species could not adapt to
high temperature. The frequency distribution of plant density, cover, biomass per unit area and
height, are used to measure for biological abundance of vegetation dominance, species composition
and spatial patterns of vegetation on different plant communities [18].

Research has shown that depending on seasons, the density of grazing influences both species
diversity, spatial heterogeneity, and vegetation structure [19, 20]. Structurally, a plant species
becomes dominant from the other species may be affected from nutrient input and the
heterogeneous of grazing patterns, that may maintain the substantial population of plant species in
the present of grazing, as observed in the mesic savanna grassland, such as the Serengeti [21, 22].
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Table 2. Community height, vegetation cover rate, chlorophyll, and species number between spring
and summer seasons

(N=11) with
Features Season | Minimum | Maximum | Range | SD mean +
standard error
o Spring 9.31 19.88 10.56 | 2.72 16.64+0.82a
Community high (cm
umtybigh (em) S mer | 1425 3269 | 1844 | 632 | 21.55:1.91b
. Spring 55.00 95.00 40.00 | 14.16 | 77.18+4.28a
tat te (¢
Vegetation coverrate (%0) g - mer | 60.00 95.00 | 35.00 | 11.64 | 81.36+3.52a
Chlorophyll Spring 38.81 45.54 6.74 | 1.96 41.72+0.59a
Summer 34.15 38.21 4.06 | 1.28 36.28+0.39b
. Spring 12.00 21.00 9.00 | 2.59 17.91+0.78a
Species number
Summer 5.00 18.00 13.00 | 3.71 10.18+1.12b

Values in the column with similar letters are not significantly different for each variable (P<0.01)
and vegetation cover rate (P>0.05).

Vegetation cove rate in spring and summer seasons

Vegetation cover rate is an important part of an ecosystem and it has been used to estimate the
monitoring of vegetation grows in a certain region. Table 2 shows that the vegetation cover rate
between spring and summer was nonsignificant (P>0.05) between spring (77.18%) and summer
(81.36%). The vegetation cover rate of plant species in the grazing area was high, because species
appearance of grass in spring and summer can supply feed animal in the grazing area. Although
there were more exotic species appeared in the grazing area, no causal link can be recognized
between the reduction of species richness and ecosystem invisibility [23-25]. The exotic species
appearance makes a positive contribution to native species and under the intense grazing pressure
[26]. Most of plant species showed their dominance during spring and summer. Thus their frequent
occurrence is varied among temperature, enough moisture, and micronutrients [27-29].
Difference between chlorophyll content between spring and summer

The chlorophyll content was determined by a SPAD 502, and it was significantly different
between spring and summer (P<0.01). The result suggests that it should be possible to select the
genotypic differences in levels of chlorophyll content between spring and summer seasons, as the
chlorophyll content can reflect the heritability and growth of plant species in the grazing areas [30].
Species number between spring and summer seasons

The grazing could either influence or control the frequency, duration, and intensity of plant
species in the grazing areas. The species number between spring and summer seasons is
significantly different (P<0.01) (Table 2). In summer season, species number decreased because
plant species affected by some species which could not adapt to the summer and also influence to
the quality of species diversity [31]. It has been reported that a doubling of CO; in the atmosphere
may increase the photosynthesis of the C,4 plants [32, 33]. Reduction of species number may be
attributed to low nutrient availability and limit CO, uptake [34-36]. The respiration rate per unit of
dry weight of leaf area can indicated either the increase [37] or decrease [38], depending on plant
species, because the process of photosynthesis could influence to species number in a grazing area.

Conclusions

The dominant frequency of plant species at the Setouchi Field, Hiroshima, Japan were found
with Trifolium repens (clover), Rumex japonicas (weed), and Paspalum dilatatum (grass) could
supply animal feeds in the grazing area. The dominant of plant species can enhance the production,
simultaneously help to eliminate the dominance of exotic species to increase the productivity of
animal feed supply in the studied area.
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