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ABSTRACT

This study aimed to identify the herb and shrub species in the
forest ecosystem of Kalikasan Park, Albay, Philippines. A fifty-
meter transect line was established in the three sampling
sites, with large 25-square-meter plots surveyed for species.
A total of 20 species from 11 families were recorded,
consisting of 14 herb species from nine (9) families and six
(6) shrub species from four (4) families. Results indicated low
diversity and medium species richness in the herb species,
while the shrub species exhibited moderate diversity and
richness, with species dominance suggesting ecological
imbalance. Notably, seven (7) species were classified as
“Least Concern” (LC), while half of the species sampled had
“Unavailable Data” (UD), and some were categorized as
“Widespread” (W). Interestingly, the sampled herb and
shrub species possessed significant medicinal properties,
including anti-inflammatory, antibacterial, and antioxidant
applications. It is recommended to implement conservation
strategies, conduct continuous species monitoring, and
establish reforestation programs. Furthermore, promoting
sustainable use of medicinal plants through community
engagement and raising public awareness of biodiversity
helps ensure long-term ecosystem conservation.
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1. INTRODUCTION

Plants are essential because they provide nutrients, produce beneficial products, and
support various industries. Their contributions to health, agriculture, and environmental
sustainability highlight the vast value of plants in everyday life. However, the high
deforestation rate of natural forests on the planet and of pristine ecosystems have
significantly altered, resulting in degradation and fragmentation, threatening the survival of
both fauna and flora species in several countries (Haddad et al., 2015). As ecosystems
continue to face these challenges, the importance of conservation efforts to protect
biodiversity becomes more urgent. Therefore, sustainable management practices, with
restoration initiatives, are critical for mitigating the impacts of deforestation and preserving
plant species for future generations.

Additionally, Gotmark et al. (2016) described herbaceous species as plants with no
persistent woody stem above ground. They can be annual, biennials, or perennials. Some
relatively fast-growing herbaceous plants are pioneers or early-successional plant species.
Others form the primary vegetation of many stable habitats, occurring in the ground layer of
forests or naturally open habitats such as meadows, salt marshes, or deserts (Smith, 2011).
Further, herbs are well known for being used in the medical field, but they are also used as
food and flavoring or in making fragrances due to their savory or aromatic properties. Shrubs,
on the other hand, are small to medium-sized woody plants that are less than 8 meters (26
ft.) high and usually have many stems arising at or near the base. Depending on the growing
conditions, plants of many species may grow either into shrubs or into trees. Shrub land is a
plant community characterized by vegetation dominated by shrubs that may either occur
naturally or be a result of human activity. Lastly, shrubland species show a wide range of
adaptations to fire (Oshome et al., 2018; Knuckey et al., 2016; He & Lamont, 2018; Adeney et
al., 2016).

In addition, the sudden increase of research on environmental-related subjects highlights
the rapid changes in the ecosystem vegetation in general. Essential factors influence the
future plant species including the severity and rate of changes in the environment. These
changes have serious consequences on the ability of plants, especially those with less genetic
diversity and narrow ecological amplitude, to adjust to changing conditions (Davis & Zabinski,
1992). A recent study shows that there is a fast-growing trend in ecological research to
investigate the relationships between abiotic and biotic components of an ecosystem (Khan
et al. 2016; Yuan et al., 2018; Ammer et al., 2018; Kurm et al., 2017; Lau & Lennon, 2011).
Several plant species may adapt to changing conditions or due to the environmental pressures
driven by different factors, such as the changing morphological attributes of plants in terms
of growth, development, and life cycles. These changes result in variations in the formation
of plant communities, and these ease the way for some invasive species (Tavili & Jafari, 2009).

In the current study, Kalikasan Park is located near the boundary of Legazpi and Daraga
Albay, Philippines. The area is situated at the back of the main campus of Bicol University. This
man-made forest reserve of the Department of Environment and Natural Resources Bicol has
an approximate area of 10 hectares planted with 38 different forest tree species. It is a home
for other different flora and fauna species. Additionally, the forest reserve is comprised of
woody rainforest trees and highland shrubs and is bounded by the Sagumayon River on its
west. Moreover, several studies in Kalikasan Park have reported the conditions of birds
(Serrano et al., 2019), bryophytes (Salvador-Membreve et al., 2019), and pteridophytes
(Mirandilla et al., 2020). Meanwhile, the present study was conducted to identify the herb
and shrub species in the forest ecosystem of Kalikasan Park, Albay, Philippines.
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2. METHODS
2.1. The Study Area

The study was conducted in three sampling areas in Kalikasan Park, Albay, Philippines
(Figure 1). The area surveyed has varying elevations and steep to very steep terrain.
Grasslands and pioneer species are present, starting from the foot up to about half of the
forest. The first sampling area is characterized by a sloped or downward area located near
the entry of the forest (13.141563, 123.72286). This area is comprised of different types of
grasses and herbaceous plants, including ferns and non-vascular plants. The second sampling
site was located in the northern part of the forest near the exit slope area (13.141452,
123.721645). This region is comprised of pioneer species, tall grasses, and different non-
vascular plants. The third sampling area was located near the central part of the forest
(13.141320, 123.721781). This region was exposed to the sun and is comprised of several
herbaceous plants and short grasses.

lll

(o Commission‘on, G
~ HigherEducation

Elcol Umvers‘lt'y College ‘ .
¢ of Science (BUCS) %

.‘ A\ "
g 0o \
P . "C““p d Sampllng Sltal Fooas
- . Mam Campus' Rd Sampllng Site 2 '8

@ Manila

Philippines

9 Sampling Site 3

nnnnn
NNNNNN
aaaaaaa

Sulu Sea

.........

Figure 1. Locations of the sampling sites in Kalikasan Park, Albay, Philippines
2.2. Sampling Method and Design

This study aimed to identify the herb and shrub species in Kalikasan Park. To achieve this,
a fifty-meter transect line was established for each study site. Large plots, each with an area
of 25 square meters, were employed in every sampling site. Within these plots, all herb and
shrub species were carefully enumerated, documented, and identified. The sampling process
was conducted across multiple sites, with ten distinct plots sampled per site.

2.3. Data Gathering, Documentation, and Collection of Samples

The data gathered in the investigation included the scientific name, plant habit, number of
individuals per species, and the area and plots where the species occurred. These were used
to compute various ecological parameters. Additionally, the plants were photographed in
their natural habitat, and samples were also collected to aid in accurate identification and for
future reference.

2.4. Data Processing and Analysis

The identified plant species were classified into two categories, namely herbs and shrubs.
To ensure accurate identification, a professor at the Bicol University College of Agriculture
and Forestry was consulted to confirm the initial identification. Moreover, the frequency of
each plant species was determined to estimate its total population per meter by dividing its
total population by the sampled area. Lastly, Shannon Index (H’), Evenness Pielou Index (E),
Simpson’s Index (D), and Margalef’s Index (R) were calculated using the PAST Diversity.
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3. RESULTS AND DISCUSSION

A total of 20 species (Figure 2), representing 11 families, were documented across all
sampling sites within the forest ecosystem of Kalikasan Park, Albay, Philippines. Of these, 14
herb species from nine (9) families were identified, while six (6) shrub species belonging to
four (4) families were recorded (Table 1). Four herb species were found to occur across all
sampling areas: Blumea balsamifera, Chromolaena odorata, Mimosa pudica, and
Stachytarpheta jamaicensis. Meanwhile, only one (1) shrub species, Arachis pintoi, was
consistently observed in the three sampling areas. Bryophyllum pinnata, Hedyotis thomsonii,
Mukia maderaspatana, and Callicarpa rubella were observed only in Site 1. Meanwhile,
Dalbergia stipulacea was found exclusively in Site 2. Lastly, Emilia sonchifolia, Mucuna
pruriens, Scoparia dulcis, Piper retrofractum, Vitex negundo, Mallotus sp., and Lantana
camara were exclusively found in Site 3.

Figure 2. Identified herb and shrub species in Kalikasan Park, Albay, Philippines.
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Table 1. Frequency and relative frequency (RF) of the identified herb and shrub species.

Position
Type Family Species Photo in Site 1 Site 2 Site 3
Figure 2
Herbs  Asteraceae Ageratum conyzoides Figure 2.1 v N4
Emilia sonchifolia Figure 2.2 v
Blumea balsamifera Figure 2.3 v v v
Chromolaena odorata Figure 2.4 v v v
Elephantopus scaber Figure 2.5 v v
Fabaceae Mimosa pudica Figure 2.6 v v v
Mucuna pruriens Figure 2.7 v
Verbenaceae  Stachytarpheta Figure 2.8 v v v
jamaicensis
Crassulaceae Bryophyllum pinnata Figure 2.9 v
Solanaceae Solanum violaceum Figure 2.10 v v
Rubiaceae Hedyotis thomsonii Figure 2.11 v
Cucurbitaceae Mukia maderaspatana Figure 2.12 v
Plantaginacea Scoparia dulcis Figure 2.13 N4
e
Piperaceae Piper retrofractum Figure 2.14 v
Shrubs Fabaceae Dalbergia stipulacea Figure 2.15 v
Arachis pintoi Figure 2.16 v v v
Lamiaceae Callicarpa rubella Figure 2.17 v
Vitex negundo Figure 2.18 N4
Euphorbiacea  Mallotus sp. Figure 2.19 v
e
Verbenaceae Lantana camara Figure 2.20 v

As shown in Table 2, the community analysis of the herbaceous species reveals that the
Shannon Index (H’) value is 2.32, which indicates low diversity. This suggests that while there
is a variety of herb species, some are more dominant. Moreover, the Evenness Pielou Index
value of 0.60 implies semi-balance; this can be attributed to somewhat uneven distribution
where some species are more abundant than others. Meanwhile, the Simpson’s Index (D)
recorded a value of 0.13; this further confirms low diversity, as there is a high likelihood of
selecting the same herb species in random sampling, indicating that fewer species dominate
the area. Lastly, the Margalef’s Index had a value of 2.91, which suggests medium species
richness; this result highlights a moderate variety of herb species in the sampled area. Overall,
the herb community demonstrates low diversity, semi-balanced evenness, and medium
species richness.

Table 2. Summary of ecological indices of herbs species in Kalikasan Park, Albay, Philippines

Indices Value Verbal Interpretation
Shannon Index (H’) 2.32 Low
Evenness Pielou Index (E) 0.60 Semi-balance
Simpson’s Index (D) 0.13 Low diversity
Margalef’s Index (R) 2.91 Medium species richness

*interpretation from Napaldet (2023)
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Table 3 shows the computed indices for shrubs in Kalikasan Park. The Shannon Index (H’)
value of 2.60 indicates a moderate level of diversity, suggesting that while several shrub
species are present, their distribution across the sampling sites is not entirely even. This
observation is supported by the Evenness Pielou Index value of 0.71, which reveals a semi-
balanced distribution, meaning a few shrub species dominate while others are less abundant.
The Simpson’s Index (D) value of 0.10 reflects low diversity, highlighting that a small number
of dominant shrub species heavily influences the ecosystem. Meanwhile, Margalef’s Index
value of 4.65 indicates a medium species richness, signifying a moderate variety of shrub
species in the sampled area. Overall, the results suggest that while the shrub community in
Kalikasan Park shows moderate species richness, the dominance of a few species affects the
overall diversity and evenness. This imbalance could be due to environmental conditions,
competition for resources, or other ecological factors. Conservation efforts should focus on
promoting species evenness and mitigating disturbances to maintain the health and stability
of the shrub community within the area.

Table 3. Summary of ecological indices of shrub species in Kalikasan Park, Albay,

Philippines.
Indices Value Verbal Interpretation*®
Shannon Index (H’) 2.60 Moderate
Evenness Pielou Index (E) 0.71 Semi-balanced
Simpson’s Index (D) 0.10 Low diversity
Margalef’s Index (R) 4.65 Medium species richness

*interpretation from Napaldet (2023)

On the other hand, diversity leads to stability or a balanced ecosystem due to the
functional linkages or interrelationships of the different organisms found in ecosystems.
Meanwhile, degradation and fragmentation threaten the survival of both fauna and flora
species. In mountain ecosystems, the initial trophic level is made up of vegetation; therefore,
proper quantification, documentation of vegetation, species composition, and community
structure are required (Khan et al., 2016). Population density of a plant species in the forest
is essential for the availability of its seeds or propagules and favorable micro-climate for
germination and development (Udoh et al., 2009).

In the study, the ecological indices used are the Shannon Index (H’), Evenness Pielou Index
(E), Simpson’s Index (D), and Margalef’s Index (R). Results showed that the computations of
the diversity, dominance, and evenness of shrubs and herbs species were affected by the fact
that some species were only represented by the same individual. This indicates that species
present in an area may not be as diverse, for only one individual or species was sampled.
Furthermore, a species represented by a single individual can only contribute a small amount
to the diversity of an area. The site with the most diverse herb species was the first sampling
area, while the third sampling site exhibited the most diverse shrub species among the other
areas sampled. Most of the shrub frequencies were observed in the second sampling site.
Moreover, the northern part of the forest was comprised of different pioneer species and tall
grass. The community structure of the area can be attributed to a favorable micro-climate
and a variety of viable seeds that sustain regeneration (Nelson et al., 2015). Additionally, most
of the plant species found in the first sampling area were classified as herbs. It can be inferred
that these plants were introduced to the area as it is located on a slope near a residential part
of the forest, where a notable decline in vegetation cover has been observed. Lastly,
increasing exposure of the land to sunlight, wind, and water will be more beneficial to the
flora present in the area.
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Noteworthy, the researcher assessed the conservation status of the identified species.
Table 4 shows that half of the species documented in the study are unavailable from the list
of the International Union for Conservation of Nature (IUCN). Moreover, seven (7) species are
considered least concern (LC), while two (2) species are identified as widespread. Additionally,
the sampled herbs and shrubs possess medicinal value, indicating significant economic
importance for people living near the forest. This result is consistent with the study of Cajuday
and Bafares (2019), who reported the importance of medicinal plants from Kalikasan Park.
Furthermore, they asserted the need for pharmacological studies to determine the medicinal
properties of different plants assessed in the area. This result is essential for rural
communities in developing countries, where access to primary health care and medicine is
often inadequate (Thorsen & Pouliot, 2016). Overall, this current investigation highlights that
the area is rich in plants with medicinal applications.

Table 4. Current status and medicinal applications of identified herbs and shrubs in
Kalikasan Park, Albay, Philippines.

Vitex negundo

Least Concern

Type Family Species Status* Medical Applications (Sources)
Herbs Asteraceae Ageratum Least Concern Antibacterial (Kouame et al., 2018)
conyzoides
Emilia sonchifolia Unavailable Wound healing (Uche et al., 2024)
Data
Blumea Least Concern Anti-inflammation (Pang et al.,
balsamifera 2014)
Chromolaena Widespread Wound healing (Okpara, 2014)
odorata
Elephantopus Unavailable Anti-neuroinflammatory (Chan et
scaber Data al., 2017)
Fabaceae Mimosa pudica Least Concern  Anti-depressant (Patro et al., 2016)
Mucuna pruriens Least Concern Anti-oxidant (Lampariello et al.,
2012)
Verbenaceae  Stachytarpheta Least Concern  Antifungal (Liew & Yong, 2016)
jamaicensis
Crassulaceae  Bryophyllum Unavailable Anticancer (Mahata et al., 2012)
pinnata Data
Solanaceae Solanum violaceum Unavailable Anti-inflammatory (Thakur & Nath,
Data 2024)
Rubiaceae Hedyotis Thomson  Unavailable Immunomodulatory (Chen et al.,
Data 2016)
Cucurbitaceae Mukia Unavailable Anti-oxidant (Samad et al., 2020)
maderaspatana Data
Plantaginaceae Scoparia dulcis Unavailable Anti-diabetic (Mishra et al., 2024)
Data
Piperaceae Piper retrofractum  Unavailable Antibacterial (Jamelarin & Balinado,
Data 2019)
Shrubs  Fabaceae Dalbergia Least Concern Antihelminthic (Ulla et al., 2015)
stipulacea
Arachis pintoi Unavailable Antioxidant (de Sousa-Machado et
Data al., 2018)
Lamiaceae Callicarpa rubella Least Concern  Anti-inflammatory (Wu et al., 2020)

Cardioprotective (Nyamweya et al.,
2023)
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Table 4 (Continue). Current status and medicinal applications of identified herbs and shrubs
in Kalikasan Park, Albay, Philippines.

Type Family Species Status* Medical Applications (Sources)
Euphorbiaceae Mallotus sp. Unavailable Antiviral (Gangwar et al., 2014)
Data
Verbenaceae  Lantana camara Widespread Antibacterial (Barreto et al., 2010)

* International Union for Conservation of Nature (IUCN) Red List of Threatened Species and NatureServe
Conservation Status System

4. CONCLUSION

This study documented a total of 20 plant species belonging to 11 families in Kalikasan
Park, Albay, Philippines. Moreover, fourteen herb species were identified, representing nine
(9) families, while six (6) shrub species were recorded from four (4) families. The overall herb
community demonstrated low diversity and medium species richness, while the shrub
community exhibited moderate diversity and species richness. Dominance by a few species
indicates ecological imbalance, suggesting targeted management strategies to sustain
biodiversity within the area. Moreover, seven (7) species were classified as “Least Concern”
(LC), while half of the sampled species had “Unavailable Data” (UD), and two (2) were
categorized as “Widespread” (W). Lastly, the sampled herbs and shrubs have significant
medicinal properties, such as anti-inflammatory, antibacterial, and antioxidant applications.
Given the results and conclusions cited, the following recommendations are provided for
consideration.

(i) Implement conservation strategies to protect and sustain the herb and shrub species.
Efforts should focus on preventing habitat degradation and fragmentation.

(ii) Continuous monitoring and documentation of plant species, particularly those without
data on conservation status in the IUCN list. This will aid in assessing their population
trends and potential threats.

(iii) Reforestation and restoration programs in degraded areas, particularly those near
residential zones, promote species regeneration and ecosystem stability.

(iv) Sustainable use of identified medicinal plants (e.g., Blumea balsamifera and
Chromolaena odorata) by engaging local communities through awareness programs,
encouraging responsible harvesting, and exploring potential economic opportunities.

(v) Develop educational initiatives to enhance public awareness of plant biodiversity,
ecosystem stability, and the importance of maintaining species evenness. Collaboration
with schools, researchers, and government agencies can also foster a culture of
environmental stewardship.

5. AUTHORS’ NOTE

The authors declare that there is no conflict of interest regarding the publication of this
article. Authors confirmed that the paper was free of plagiarism.

6. REFERENCES

Adeney, J. M., Christensen, N. L., Vicentini, A., and Cohn-Haft, M. (2016). White-sand
ecosystems in Amazonia. Biotropica, 48(1), 7-23.

p- ISSN 2963-9093 e- ISSN 2961-9505



19 | ASEAN Journal of Agriculture and Food Engineering, Volume 4 Issue 1, March 2025 Hal 11-22

Ammer, C., Fichtner, A,, Fischer, A., Gossner, M. M., Meyer, P., Seidl, R., and Wagner, S.
(2018). Key ecological research questions for Central European forests. Basic and Applied
Ecology, 32, 3-25.

Barreto, F. S., Sousa, E. O., Rodrigues, F. F. G., Costa, J. G. M., and Campos, A. R. (2010).
Antibacterial activity of Lantana Camara Linn Lantana montevidensis brig extracts from
Cariri-Ceara, Brazil. Journal of Young Pharmacists, 2(1), 42—44.

Cajuday, L. A, and Baiares, E. N. (2019). Analysis of traditional knowledge of medicinal plants
from residents near Kalikasan Park, Albay, Philippines. Bicol University R&D
Journal, 22(2), 21-28.

Chan, C. K., Tan, L. T. H.,, Andy, S. N., Kamarudin, M. N. A., Goh, B. H., and Kadir, H. A. (2017).
Anti-neuroinflammatory activity of Elephantopus scaber L. via activation of Nrf2/HO-1
signaling and inhibition of p38 MAPK pathway in LPS-induced microglia BV-2
cells. Frontiers in Pharmacology, 8, 397.

Chen, R, He, J., Tong, X., Tang, L., and Liu, M. (2016). The Hedyotis diffusa Willd. (Rubiaceae):
A review on phytochemistry, pharmacology, quality control and pharmacokinetics.
Molecules (Basel, Switzerland), 21(6), 710. 710.

Davis, M. B., and Zabinski, C. (1992). Changes in geographical range resulting from
greenhouse warming: Effects on biodiversity in forests. Global Warming and Biological
Diversity, 297—-308.

de Sousa-Machado, I. B., Felippe, T., Garcia, R., Pacheco, G., Moreira, D., and Mansur, E.
(2018). Total phenolics, resveratrol content and antioxidant activity of seeds and calluses
of pinto peanut (Arachis pintoi Krapov. & WC Greg.). Plant Cell, Tissue and Organ Culture
(PCTOC), 134, 491-502.

Gangwar, M., Goel, R. K., and Nath, G. (2014). Mallotus philippinensis Muell. Arg
(Euphorbiaceae): Ethnopharmacology and phytochemistry review. BioMed research
international, 2014(1), 213973.

Gotmark, F., Gotmark, E., and Jensen, A. M. (2016). Why be a shrub? A basic model and
hypotheses for the adaptive values of a common growth form. Frontiers in Plant
Science, 7, 1095.

Haddad, N. M., Brudvig, L. A., Clobert, J., Davies, K. F., Gonzalez, A., Holt, R. D., and
Townshend, J. R. (2015). Habitat fragmentation and its lasting impact on Earth’s
ecosystems. Science Advances, 1(2), e1500052.

He, T., and Lamont, B. B. (2018). Baptism by fire: The pivotal role of ancient conflagrations in
evolution of the Earth's flora. National Science Review, 5(2), 237-254.

Jamelarin, E. M., and Balinado, L. O. (2019). Evaluation of antibacterial activity of crude
aqueous, ethanolic and methanolic leaf extracts of Piper retrofractum Vahl. and Piper
betle L. Asian Journal of Biological and Life Sciences, 8(2), 63-7.

Khan, W., Khan, S. M., Ahmad, H., Ahmad, Z., and Page, S. (2016). Vegetation mapping and
multivariate approach to indicator species of a forest ecosystem: A case study from the
Thandiani sub forests division (TsFD) in the Western Himalayas. Ecological Indicators, 71,
336-351.

p- ISSN 2963-9093 e- ISSN 2961-9505



Astafio ,. Identification of Herb and Shrub Species in Kalikasan Park, Albay, Philippines | 20

Knuckey, C. G., Van Etten, E. J., and Doherty, T. S. (2016). Effects of long-term fire exclusion
and frequent fire on plant community composition: A case study from semi-arid
shrublands. Austral Ecology, 41(8), 964-975.

Kouame, B. K. F. P., Toure, D., Kablan, L., Bedi, G., Tea, I., Robins, R., Chalchat, J. C., and
Tonzibo, F. (2018). Chemical constituents and antibacterial activity of essential oils from

flowers and stems of ageratum conyzoides from ivory coast. Records of Natural Products,
12(2), 160-168.

Kurm, V., Van Der Putten, W. H., De Boer, W., Naus-Wiezer, S., and Hol, W. G. (2017). Low

abundant soil bacteria can be metabolically versatile and fast growing. Ecology, 98(2),
555-564.

Lampariello, L. R., Cortelazzo, A., Guerranti, R., Sticozzi, C., and Valacchi, G. (2012). The magic
velvet bean of mucuna pruriens. Journal of Traditional and Complementary Medicine,
2(4), 331-339.

Lau, J. A., and Lennon, J. T. (2011). Evolutionary ecology of plant—microbe interactions: soil
microbial structure alters selection on plant traits. New phytologist, 192(1), 215-224.

Liew, P. M., and Yong, Y. K. (2016). Stachytarpheta jamaicensis (L.) vahl: From traditional
usage to pharmacological evidence. Evidence-Based Complementary and Alternative
Medicine, 2016(1), 1-7.

Mahata, S., Maru, S., Shukla, S., Pandey, A., Mugesh, G., Das, B. C., and Bharti, A. C. (2012).
Anticancer property of Bryophyllum pinnata (Lam.) Oken. leaf on human cervical cancer
cells. BMIC complementary and alternative medicine, 12, 1-11.

Mirandilla, M. T. A,, Baiiares, E. N., Guerrero, J. J. G., and General, M. A. (2018). Identification
of Pteridophyte Species in Kalikasan Park, Daraga, Albay, Philippines. BU R&D
Journal, 21(1), 45-48.

Mishra, M. R., Mishra, A., Pradhan, D. K., Panda, A. K., Behera, R. K., and Jha, S. (2024).
Antidiabetic and antioxidant activity of Scoparia dulcis Linn. Indian Journal of
Pharmaceutical Sciences, 75(5), 610.

Napaldet, J. T. (2024). Plant species and ecosystem diversity along national road in mountain
sites: The case of kennon road in Cordillera Central Range, Philippines. Taiwania
International of Journal of Biodiversity, 68(3), 339-348.

Nelson, I. U., Udoakpan, U. I., and Jacob, D. E. (2015). Population density and diversity of
plants species in kot Efre Iltak Community Forest, Akwa lbom State, Nigeria. International
Journal of Molecular Ecology and Conservation, 5(5), 1-6.

Nyamweya, B., Rukshala, D., Fernando, N., de Silva, R., Premawansa, S., and Handunnetti, S.
(2023). Cardioprotective effects of Vitex negundo: A review of bioactive extracts and
compounds. Journal of Evidence-Based Integrative Medicine, 28, 1-17.

Okpara, M. (2014). Bleeding and clotting time effect of ethanolic extracts of Chromolaena
odorata versus Ocimum gratissimum treated albino rats. Comprehensive Journal of
Medical Sciences, 2(1), 9-13.

p- ISSN 2963-9093 e- ISSN 2961-9505



21 | ASEAN Journal of Agriculture and Food Engineering, Volume 4 Issue 1, March 2025 Hal 11-22

Osborne, C. P., Charles-Dominique, T., Stevens, N., Bond, W. J., Midgley, G., and Lehmann, C.
E. (2018). Human impacts in African savannas are mediated by plant functional
traits. New Phytologist, 220(1), 10-24.

Pang, Y., Wang, D., Fan, Z., Chen, X., Yu, F., Hu, X,, Wang, K., and Yuan, L. (2014). Blumea
balsamifera—A phytochemical and pharmacological review. Molecules, 19(7), 9453—
9477.

Patro, G., Bhattamisra, S. K., and Mohanty, B. K. (2016). Effects of mimosa pudica L. leaves
extract on anxiety, depression and memory. Avicenna Journal of Phytomedicine, 6(6),
696.

Salvador-Membreve, D. M., Banares, E., and Guerrero, J. J. (2019). Bryophyte flora of
Kalikasan Park, Albay, Philippines. Journal of Biodiversity and Environmental Sciences,
15(2), 1-6.

Samad, N., Ali, A., Yasmin, F., Ullah, R., and Bari, A. (2020). Behavioral and biochemical effects
of mukia madrespatana following single immobilization stress on rats. Medicina (Kaunas,
Lithuania), 56(7), 1-22. 350.

Serrano, J. E., Guerrero, J. J., Quimpo, J. D., Andes, G. C., Banares, E. N., and General, M. A.
(2019). Avifauna survey within a university campus and adjacent forest fragment in Bicol,
Eastern Philippines. Applied Environmental Research, 41(2), 84-95.

Smith, B. D. (2011). General patterns of niche construction and the management of
‘wild’plant and animal resources by small-scale pre-industrial societies. Philosophical
Transactions of the Royal Society B: Biological Sciences, 366(1566), 836-848.

Tavili, A., and Jafari, M. (2009). Interrelations between plants and environmental variables.
International Journal of Environmental Research, 3(2), 239-246.

Thakur, R., and Nath, P. (2024). Metabolite profile and pharmacological relevance of Solanum
violaceum Ortega leaf and fruit extracts. Natural Product Research, 1-5.

Thorsen, R. S., and Pouliot, M. (2016). Traditional medicine for the rich and knowledgeable:
Challenging assumptions about treatment-seeking behaviour in rural and peri-urban
Nepal. Health Policy and Planning, 31(3), 314-324.

Uche, M. E., Chinyere, C. G., Ekweogu, C. N., Nwankpa, P., and Ugbogu, E. A. (2024).
Phytochemical analysis, toxicity assessment, and wound healing properties of Emilia
sonchifolia L. leaf extract in rats. South African Journal of Botany, 172, 736—746.

Udoh, E., Olajide, O., and Udoh, E. (2009). Life-form and density of valuable non-timber plants
in Ukpom Community Forest, Akwa lbom State, Nigeria. African Research Review, 3(3),
73-80.

Ulla, A., Kamal, A. T. M. M., Ansari, P., Sultana, N., Sakib, Md. H., Raihan, M., and Mosharraf
Hossain, M. (2015). Investigation of invivo anti-diarrheal and invitro anti-helminthic
properties of methanolic leaves extract of dalbergiastipulacea roxb. Biomedical Research
and Therapy, 2(12), 426—-434.

Wu, X., Wang, Q,, Li, Q., Cui, Y., Pu, Y., Shi, Q.,, Bi, D., Zhang, J., Zhang, R., Li, X., Zhang, X., and
Xiao, W. (2020). Rubellawus A-D, four new diterpenoids isolated from Callicarpa rubella

p- ISSN 2963-9093 e- ISSN 2961-9505



Astafio . Identification of Herb and Shrub Species in Kalikasan Park, Albay, Philippines | 22

and their Anti-NLRP3 inflammasome effects. Chemistry and Biodiversity, 17(12).
€2000798.

Yuan, Z., Ali, A., Wang, S., Gazol, A., Freckleton, R., Wang, X., and Loreau, M. (2018). Abiotic
and biotic determinants of coarse woody productivity in temperate mixed
forests. Science of the Total Environment, 630, 422-431.

p- ISSN 2963-9093 e- ISSN 2961-9505



