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ABSTRACT

Campus landscapes provide aesthetic appreciation and promote
recreational activities, and ecological protection. Grasses are vital in
providing major campus greenery, but their distribution, functional
significance, and inventory are scarcely reported. This study focused
on identifying grass species from the family Poaceae and Cyperaceae
by determining their importance value, percentage cover, and
economic uses within five sampling stations inside Caraga State
University (CSU)-Main campus. Seventeen species of Poaceae and
three species of Cyperaceac were documented inside the campus.
Across the stations, Station 3 (Oval grounds) accounted for most of
the grass species. The species belonging to the Family Poaceae have
the highest percentage cover. The Cyperus brevifolius (Cyperaceae)
showed a high relative frequency and importance value. However,
this species is the most dominant across the sampling stations.
The findings of this study are an excellent basis to assess further by
looking at the various diversity indices to understand better ecological
behavior and the importance of these species of grasses. The findings
have implications for the ongoing infrastructure development
of CSU by specializing in the design to expand landscapes,
converting concrete areas into grass landscapes, and maintenance
and conservation to allow various species to grow and establish.

Keywords: Distribution, economic uses, importance value, Campus
landscape

Grasslands are one of the world's major
ecosystems, covering almost one-third of the
Earth's terrestrial surface (Lemaire et al. 2011).
Grasses comprise a significant group in the
flora biota of most campuses. Lawn planting
appropriately supplemented with ornamental and
non-grasses can provide aesthetic, recreational,
and hygienic health benefits (Hrabe et al. 2003)
apart from its functional ecological significance.
Apart from the environmental relevance of grasses
on the campuses, landscape aesthetics contribute to
the cultural ecosystem services, which positively
affect the recovery of attention, physiological
stress, and emotional stress of humans (Kaplan and
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Kaplan 1989; Komossa et al. 2020). Nonetheless,
invasive species of grasses are also common as
these plants quickly adapt and, in the absence of
their coevolved predators, explode in their new
environments (Westbrook 1953; Mooney and
Cleland 2001). Invasive plants, especially certain
species of grasses are silent invaders that constantly
encroach into parks, preserves, wildlife refuges,
and urban spaces such as schools and campuses
(Zedler and Kercher 2004). Clearing and other
human activities encourage the establishment of
invasive plants. On campuses, clearing land for
buildings, farming and landscaping disturbs the
original grass biota (Gelbard and Belnap 2003).
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Taxonomically speaking, grass is any
monocotyledonous plant species belonging to the
big family (Gramineae or Poaceae) with narrow
leaves, hollow stems, and clusters of tiny, mostly
wind-pollinated flowers. The Cyperaceae, or sedge
family, contains 104 genera and an estimated
5000 species, making it the third-largest monocot
family in the world. They are prevalent all around
the world, particularly in the tropics. While some
of its constituents are dangerous agricultural weeds,
others provide animal food and pharmaceuticals
(David et al. 2021). The Poaceae family is one
of the most well-known flowering plants, with
over 600 genera and 10,000 species (Clayton et
al. 1986). The primary food supply for humans
worldwide is grasses of the Poaceae family.
They also dominate ecologically, making up
an estimated 40% of the Earth's land surface as
grasslands or bamboo forests (Gibson 2008).
This family of grass can adapt to a variety of
habitats, including those in the arctic and at high
elevations where flowering plants cannot thrive;

ecological dominance in many ecosystems and high
species richness are only a few of the characteristics
that may contribute to its success (Linder et
al. 2018). Inventory and diversity of species of
grasses should be documented in the campus
landscape. Nonetheless, the study would be helpful
for campus conservation efforts to construct green
infrastructure. The outcomes can also be a basis
for future planning and conservation initiatives.

Five sampling stations were established within
the campus for the grass assessment (Figure 1).
Approximately 50 m was taken as an interval in each
established station. In every station, five quadrats
(Im x 1m dimension) with a grid in each were
laid as a represented plot, respectively. In station 1
(oval grounds), only a few buildings have minimal
vegetation cover. This minimal canopy cover allows
the grasses to grow faster due to enough access to
sunlight. Station 2 is situated in the New Science
Building, where landscape and esthetic views are
presently improved. The site is close to a route
where people frequently pass. It has little sunlight
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Figure 1. Sampling stations inside Caraga State University Main Campus. Station 1 is located at College
of Agriculture and Agri industries, station 2 is located near New Science Building (NSB), Station 3 is at
Oval, Station 4 is located at Eco- Park, and lastly, Station 5 is located near DOST building
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due to the large trees surrounding the area.
Station 3 is an open space with dominant shrub
species and trees.

Furthermore, station 4 is located in the Eco-
Park, where large trees with broad canopy are
present. The grasses that thrive in this station have
only limited access to sunlight. Station 5 is close to
the DOST building, where a few large mango trees
exist. On the site, certain portions of the property
receive plenty of sunlight while others receive less.
The analysis was carried out during the dry season
when most plants were at the peak of their growth.

A GPS camera was used to locate the plots
per area. After establishing the sampling areas,
a Im x Im quadrant was utilized to survey the
present species within the square. A representative
sample of grass species was collected using
scissors and placed in plastic zip locks, labeled,
and documented. Photographs of the grass
specimens were taken to aid the identification up to
the species level.

The specimens were identified using various
published articles on weed assessment (Carter
2005; Bryson and Carter 2010; Soreng et al.

2017; Larridon et al. 2021). Furthermore, various
ecological parameters such as percentage cover,
absolute frequency, relative frequency, density,
relative density, and Species Importance value were
calculated using Microsoft excel.

The survey documented 20 grass species
belonging to Cyperaceac and Poaceae within
the campus of CSU. The Cyperaceae family has
three identified species, while the Poaceae family
comprises 17 species (Table 1). Furthermore,
station 3 had the most significant number of species
compared to stations two and three (Table 2),
probably due to the large open spaces in this area
where there is sufficient light for photosynthesis.
There are differences in the amount of light
available beneath plant canopies, between gap
and understory areas, and across plant species, as
well as in their capacity to thrive in various strata
of the vegetation canopy (Valladares et al. 2016).
Shade tolerance is typically described as the
species-specific minimal light requirement for
survival. Station 5 (DOST) only has five identified
species since the site is partially covered with
tree canopies, resulting in insufficient sunlight

Table 1. Species Identification and Composition of Grasses across five sampling stations established within
Caraga State University- Main Campus. Documented species from 1 to 3 belongs to Cyperaceae family, and

species from 4-20 belongs to Poaceae family

Station
Species Common Names Family Distribution Status
1 2 3 4

Carex leptalea Wahlenb. Bristly-stalked sedge Cyperaceae / Native
Cyperus brevifolius (Rottb.) Hassk. Shortleaf Spikesedge Cyperaceae / / / / / Native
Fimbristylis miliacea (L.) Vahl Grasslike fimbry Cyperaceae / Native
Agrostis sp. L. Colonial bent Poaceae / Native
Axonopus fissifolius (Raddi) Kuhlm. Common carpet grass Poaceae / Introduced
Axonopus compressus (Sw.) P.Beauv. Broadleaf carpet grass Poaceae / / / Introduced
Arthraxon hispidus (Thunb.) Makino Small carpet grass Poaceae / Native
Cynodon dactylon (L.) Pers. Bermuda grass Poaceae / / Native
Digitaria sp. Haller Tropical-crab grass Poaceae / Native
Digitaria longiflora (Retz.) Pers. Lesser crabgrass Poaceae / / Native
Digitaria sanguinalis (L.) Scop. Hairy crab grass Poaceae / / / Native
Ehrharta stipoides Labill. Weeping grass Poaceae / Native
Eragrostis curvula (Schrad.) Nees Love grass Poaceae / Introduced
Microstegium vimineum (Trin.) A.Camus Japanese stilt grass Poaceae / Native
Muhlenbergia spl. Schreb. Matted muhly Poaceae / Native
Mubhlenbergia sp2. Schreb. Nimblewill- muhly Poaceae / Native
Oplismenus hirtellus (L.) P. Beauv. Basket grass Poaceae / Native
Panicum repens L. Creeping panic Poaceae / Native
Paspalum conjugatum P.J. Bergius Carabao grass Poaceae / / / / / Introduced
Rottboellia cochinchinensis (Lour.) Clayton  Itch grass Poaceae / Native
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penetration. Shade can decrease photosynthesis
directly, but it can also indirectly affect the possibility
of carbon acquisition through morphological and
physiological acclimation responses (Niinemets
and Valladares 2004; Niinemets 2007; Laanisto
and Niinemets 2015). Lastly, station 4 (Eco-Park)
had the least number of species identified because
the area is almost covered with large trees where
grasses hardly absorb sunlight. However, most
grasses are rhizomatic, which means they can
withstand stresses like fire, drought, and flooding.
Even if a bare patch appears in the area, rhizomes
can best fill those gaps (Chick 2021) naturally.

The analysis for specific ecological parameters
showed that the family Poaceae has the highest
percentage cover (85%) over the family
Cyperaceae (15%), probably since Poaceae has a
cylindrical and hollow stem, two glumes subtend its
flowers. They contain nodes, which are considered
essential spots on the plant where vital biological
processes such as healing and structural support
occur (Cope and Gray 2009; Clayton and Renvoise
1986). Unlike in Cyperaceae, these grasses are

without nodes, and they flower by only one glume,
which causes weak structural support. However,
Cyperus brevifolius has the highest relative
frequency (21.28%), highest relative density
(16.4%), and highest importance value (37.72%)
across all the stations (Figure 2).

Most of the grasses identified were
economically important as feeds, forage for
livestock, landscaping, soil binder, medicine,

and some ornamental purposes. In addition, the
accounted species found mostly appeared to be 80%
native to the Philippines. Interestingly, areas in the
university oval and Eco-Park have native species.
With the advent of infrastructure development
at Caraga State University, these areas should be
managed and consider a balance on ecological
integrity while pursuing the government's initiatives.
However, specialized designs are necessary to
expand landscapes, convert concrete areas into grass
landscapes, and maintain and conserve to allow
various species to move in and establish themselves.
Documentation of other plant groups utilized for
landscaping and other purposes is recommended

Table 2. Ecological parameters used to obtain Species Importance value and Percentage Cover across five

sampling stations established within Caraga State University- Main Campus

Species % Cover Absolute Relative Relative  Importance Importance
Frequency  Frequency Density density Value

Carex leptalea Wahlenb. 4 0.04 2.13 0.008 3.28 5.41 2.7
Cyperus brevifolius (Rottb.) Hassk. 10 0.04 2.13 0.008 3.28 5.41 2.7
Fimbristylis miliacea (L.) Vahl 4 0.24 12.7 0.012 4.92 17.63 8.81
Agrostis sp. L. 4 0.08 426 0.008 3.28 7.54 3.77
Axonopus fissifolius (Raddi) Kuhlm. 4 0.04 2.13 0.008 3.28 5.41 2.7
Axonopus compressus (Sw.) P.Beauv. 4 0.12 6.39 0.016 6.56 12.96 6.47
Arthraxon hispidus (Thunb.) Makino 6 0.4 21.28 0.04 16.4 37.72 18.85
Cynodon dactylon (L.) Pers. 8 0.04 2.13 0.008 3.28 5.41 2.7
Digitaria sp. Haller 4 0.12 6.39 0.016 6.56 12.96 6.47
Digitaria longiflora (Retz.) Pers. 4 0.16 8.51 0.024 9.83 18.36 9.17
Digitaria sanguinalis (L.) Scop. 6 0.04 2.13 0.008 3.28 5.41 2.7
Ehrharta stipoides Labill. 4 0.04 2.13 0.008 3.28 5.41 2.7
Eragrostis curvula (Schrad.) Nees 4 0.04 2.13 0.008 3.28 5.41 2.7
Microstegium vimineum (Trin.) A.Camus 4 0.04 2.13 0.008 3.28 5.41 2.7
Muhlenbergia spl. Schreb. 4 0.04 2.13 0.008 3.28 5.41 2.7
Muhlenbergia sp2. Schreb. 4 0.16 8.51 0.008 3.28 11.79 5.89
Oplismenus hirtellus (L.) P. Beauv. 4 0.04 2.13 0.008 3.28 5.41 2.7
Panicum repens L. 4 0.04 2.13 0.008 3.28 5.41 2.7
Paspalum conjugatum P.J. Bergius 10 0.12 6.39 0.024 9.83 16.24 8.11
Rottboellia cochinchinensis (Lour.) Clayton 4 0.04 2.13 0.008 3.28 5.41 2.7
Total 100 1.88 99.99 0.244 100 200.12 99.94
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for future studies. It is always ideal to consider
native grasses to be incorporated into the landscape,
mainly if the goal is to restore the grass ecosystem.
Native grass species have been used in the urban
landscape as a water-conserving alternative to
the traditional lawn (Knapp and Rice 2015).
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