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Abstract 

Background  Ethnobotanical knowledge about plant roles in fisheries is crucial for sustainable resource manage-
ment. Local ecological knowledge helps understand dynamics of the lake ecosystem. Fishers use plants based 
on availability and characteristics while adapting to the changes in the environment. Studying fishery related uses 
of plants and algae and the challenges interconnected with them from local perspectives can provide insights 
into their beneficial uses and impacts to the ecosystem.

Methods  The study investigates the botanical knowledge of three fishing villages in Laguna Lake or Laguna de Bay 
(LB), Philippines, including Buhangin, Sampiruhan, and Mabato-Azufre, each with varying degrees of industrialization. 
The ethnobotanical study, which gathered 27 interviews between June 2022 and July 2024, included plant collection 
with the help of local collaborators, including local fishers as research guides.

Results  Fishers in LB highlighted positive and negative plant-fishing interactions. The most frequently mentioned 
plant applications were fish habitat and fish hiding places. Fish food, spawning sites, conservation, and a number 
of challenges such as navigational concerns and aquaculture fish deaths had been previously reported in local use 
reports. The remaining observations provide new insights into plant-fishing interactions, including indicators of food 
quality and food sources for fish, the decrease in the action of waves, and how plants help in improving the quality 
of the water.

Conclusion  These results highlight that the knowledge of fishers regarding the ecosystem in which they conduct 
their fishing activities provides baseline information about the positive and negative relationships between plants 
and fishing activities in the region, which is vital for further understanding its biodiversity and ecosystem interactions. 
It is crucial to consider fisher knowledge and involve them as equal partners in conservation efforts of LB.
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Introduction
Local ecological knowledge (LEK) is essential to under-
standing and protecting crucial ecosystems, such as wet-
lands, and the species which inhabit them [1]. Studies 
on LEK have provided new biological information and 
helped develop management and conservation measures 
in many areas, including fish ecology and fisheries, and 
biotic/abiotic variables influencing fish growth [2–9].

Subsistence strategies of coastal fishing communities 
are closely linked to the coastal environment on which 
they depend. For instance, on the north coast of Peru, the 
main economic activity is fishing, but botanical resources 
have also helped local inhabitants to survive by aiding 
their economic and cultural activities [10]. In the South-
eastern region of the Brazilian Atlantic Forest, Caiçara 
fishers and farmers frequently utilize native plants 
despite external economic shifts affecting their livelihood 
resulting from seasonal availability, market acceptabil-
ity, and knowledge dynamism [11]. Tng et al. [12] dem-
onstrated a rich collective knowledge of plant use in an 
artisanal fishing community in Northeastern Brazil, pro-
viding a framework for ethnobotanical research in nearby 
communities and examining social and demographic fac-
tors influencing traditional plant use knowledge. Fishers 
use various plants depending on their individual quali-
ties and ability to meet different needs and situations 
[13], and their traditional ecological knowledge mediates 
these decisions. Fishers’ knowledge on plant use, notably 
in the coastal Brazilian Atlantic Forest, has been studied 
[14–20], which has included fishing ecology [15]. More 
globally, Peroni et  al. [11] reported that ethnobiological 
resources may help achieve sustainable fishing manage-
ment while retaining the knowledge of local people. Sil-
vano et al. [21] investigated ethnobiological case studies 
that might improve ecological research and engage local 
people in forest-stream ecosystem protection.

Hanazaki et al. [22] found that ethnobotanical research 
on people, fish, and plants in coastal habitats is scarce 
and that fishing activities with regard to plants and 
their involvement in ethnobotanical knowledge are very 
poorly documented in fishing communities, particularly 
in the Philippines, Italy, and South America [13, 23, 24].

Considering that several investigations have shown that 
LEK is essential for sustainable environmental manage-
ment and socioecological transformation [25, 26], it is 
vital to document the LEK of local resource users includ-
ing fishing communities.

This study focuses on the fishing-related plant knowl-
edge held by three fishing communities living along 
Laguna Lake (Luzon, Philippines): the most distant to the 
industrialized centers (Mabato-Asufre) situated in East 
Bay, the highly populated, industrialized and tourist areas 
along South Bay (Sampiruhan), and an island fishing 

village (Buhangin) located in the middle of West and 
Central Bay, near the capital city of Manila [27]. Provided 
that Laguna Lake faces ecological issues [28–30] and the 
knowledge of fishers is crucial to its conservation [23], we 
aim to document the fishers’ knowledge on plants related 
to fishing activities and factors that affect these plants, 
compare this knowledge among the three selected com-
munities, and evaluate the social, ecological, and eco-
nomic reasons behind possible differences in knowledge.

Methods
Study areas
Laguna Lake or Laguna de Bay (LB) (Fig. 1) is the Phil-
ippines’ largest lake and one of the biggest lakes in 
Southeast Asia [31]. The lake has a surface area of approx-
imately 900 km2, with an average depth of 2.5 m and an 
elevation of one meter above sea level. The lake supports 
several industries, agriculture, and cattle and poultry 
farming. Local residents rely on traditional fishing as 
well as fish cage and pen aquaculture for sustenance and 
income. Migratory birds and biodiversity thrive in the 
lake and watershed ([27] The Laguna de Bay Ecosystem 
Health Report Card, 2016). According to Tamayo-Zafar-
alla et al. [32], the lake is currently surrounded by impov-
erished communities of fishers in semi-urban and rural 
cities and municipalities of the province of Laguna.

Laguna Lake provides ecological services to central 
Luzon, including Manila residents. Unsustainable aqua-
culture and overexploitation have reduced produc-
tion, biodiversity, and water quality [32, 33]. The 2018 
Policy Brief Series of Lake Ecosystem Assessment in the 
Philippines found fish catch declines, native fish reduc-
tions, alien species introductions such as knifefish (Chi-
tala ornata) and janitor fish (Pterygoplichthys spp.), and 
Laguna de Bay fish kills. These factors degraded regional 
water quality and quantity [34]. Cuvin-Aralar et  al. [35] 
found that 60% of Laguna Lake’s mass fish fatalities were 
caused by low dissolved oxygen, mostly from hazardous 
algal blooms caused by industrial and agricultural pol-
lutants and fish infections. Lasco et  al. [36] raised vari-
ous questions concerning Laguna Lake and its dynamics, 
including how to encourage local communities to main-
tain natural resources and manage the lake basin.

We have selected 3 areas of study (Fig.  1), and differ-
ences in their degree of industrialization [37–39] are pre-
sented in Table 1.

Map
See Figs. 2, 3, 4, 5, 6, 7.

Data collection
Ethnobotanical field work took place between June 
2022 and July 2024. Initial contact with communities 



Page 3 of 18Mendoza et al. Journal of Ethnobiology and Ethnomedicine  (2024) 20:108	

was made by presenting the study goals and process 
to the fisheries’ managers and community leaders. 
Key informants were initially identified by commu-
nity members, and additional participants were then 
selected through the snowball technique. The selected 
participants were local experts in the fishery–‒local 
fishers and resource users who were recognized by the 

team as having substantial knowledge on this topic. The 
interviewees were asked about their knowledge of the 
plant species affecting their fishery activities and the 
challenges associated with them and about everyday 
life in the fishing village. Field notes were taken, and 
interviews were voice-recorded. A total of 50 people 
were interviewed (Table 2).

Fig. 1  Map of the three study areas.  Source: National mapping and resource information authority of the department of environment and natural 
resources, Philippines

Table 1  Description of study areas

Mabato-Azufre Buhangin Sampiruhan

Coordinates 14.3852, 121.4052 (14° 23′ North, 121° 
24′ East)

14.3628, 121.2213 (14° 22′ North, 121° 
13′ East)

14.2173, 121.1823 (14° 
13′ North, 121° 11′ East)

Population (no. of habitants) 1654 2000 9466

Households (no.) 393 440 2167

Elevation above sea level (m) 9.5 14.1 8.4

Government unit Pangil municipality Binangonan municipality Calamba city
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Fig. 2  Mabato-Azufre, Pangil, Laguna fish landing site. Credit: First author (June 2022)

Fig. 3  Identification of local names with local fishers 
and collaborators in Mabato-Azufre. Credit: First author (July 2022)

Fig. 4  Buhangin, Binangonan, Rizal lakeshore. Credit: First author 
(July 2022)

Fig. 5  Fishing activity in the village for catching “ayungin” 
[Leiopotherapon plumbeus], Buhangin, Binangonan, Rizal. Credit: First 
author (June 2022)

Fig. 6  Fishing gear entangled by water hyacinths near Sampiruhan, 
Calamba, Laguna. Credit: First author (September 2022)
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Interviews, lasting from 30  min to three hours, were 
conducted in the Filipino language and took place either 
in the fishers’ house or near the lakeshore while they met 
with other fishers or engaged in fishing activities, such 
as catching fish and repairing fishing gear. Six boat trips 
were arranged for plant collection and participant obser-
vation with local fishers and collaborators as guides. All 
interviewees provided written informed consent to par-
ticipate in this study. The study was approved by the Eth-
ics Committee of Ca’ Foscari University of Venice.

Collection of botanical specimens
The reported plants and macroalgal taxa were identi-
fied by botanist JP. The samples are stored dried in the 
Ca’ Foscari herbarium (Code ETBOTLV01-09) and the 
samples available in Mabato-Azufre are deposited at the 
department museum of Isabela State University in the 
Philippines (LBBOT01-26).

The plant and algae nomenclature follows Plants of 
the World Online (https://​powo.​scien​ce.​kew.​org/) [40], 

AlgaeBase [41], and previous taxa reports and LEK stud-
ies in the Philippines. When a plant sample was not avail-
able, it was identified on the basis of the combination of 
description and local name provided by local fishers, as 
often done in ethnobotanical research [42, 43]. Some taxa 
remain unidentified either because they have disappeared 
or were not available for sampling and neither name nor 
description was enough to identify them at least to the 
genus level.

Data analysis
The interviews were transcribed and translated into Eng-
lish before being coded in a codebook generated using 
Atlas.ti 23 software. The analyses followed an inductive 
(data-driven) approach as outlined by Bernard and Ryan 
[44]. The exported codebook from the software had an 
organizing table that contained codes derived from the 
categories and subcategories identified in the transcripts. 
Every segment of the encoded transcripts was meticu-
lously examined to ascertain the categories. Results were 

Fig. 7  Part of Laguna Lake near Sampiruhan, close to the industrial area (left) and the tourist area (right). Credit: First author (September 2022)

Table 2  Profile of research participants from Laguna Lake, Philippines

Baklad, fish corrals; takibo, encircling gillnet; roborat, screen fish trap; talabog, fish trap; pante, gillnet fishing; kitang, long line fishing gear; skylab, skylab fish trap

Characteristics Mabato-Azufre (M) Sampiruhan (S) Buhangin (B)

Age range 18–23 to > 56–61 24–29 to > 56–61 40–45 to > 56–61

No. of people in the sample 21 15 14

Gender 11 men/10 women 15 men 11 men/3 women

Education Primary school to university level Primary school to university level Primary school to high school

Occupations other than fishing (if they 
exist)

Making paper boxes, farmer Driver, painting works, welder, 
construction worker

Making bamboo sticks

Range of years of experience (mean) 3–53 yrs 5–57 yrs Up to 56 yrs

Types of fishing activities Baklad, catching dulong, fish vendor, 
takibo, roborat, talabog, pante, kitang, 
fish cage

Pante, baklad Pante, skylab, fish vendor

https://powo.science.kew.org/
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then analyzed, and Venn diagrams were used for data 
visualization.

Results
Fisheries and ecology knowledge about plants known 
to fishers
We recorded a total of 544 use reports (UR) for 25 plant 
taxa (see Additional file  1). These taxa were mainly 
related to positive plant-fisheries interactions and, to a 
lesser extent, problematic aspects. A total of 25 taxa were 
identified (23 to species level and 2 to genus level), which 
consisted of 24 genera and 17 families (Table  3, Fig.  8). 
Two taxa were not identified.

Positive relationships between plants and fishing activities 
known to fishers
For positive relationships between plants and fishing 
activities, Hydrilla verticillata (103 UR), Vallisneria 
natans (73 UR), Pontederia crassipes (57 UR), and Nym-
phaea pubescens (33 UR) were the most cited taxa. The 
most frequently recorded families in this category were 
Hydrocharitaceae, Pontederiaceae, Fabaceae, Microcys-
taceae, and Nymphaeaceae.

Role of plants in the LB ecosystem based on fishers’ 
knowledge
The crucial roles of plants in LB, Philippines, were 
emphasized by fishers and mainly focused on their ben-
efits to humans and animals, and their function as eco-
system and natural climate buffers.

Benefits to humans and other animals
Fishers highlighted the importance of plants as food for 
fishes and habitats for birds. For example, a fisher from 
Mabato-Azufre remembered, “Fishes eat lumot [Ulva 
sp.] in baino [Nymphaea pubescens]. Birds will have lots 
of nesting grounds, there are lots of them in the parts 
of the lake where digman [Hydrilla verticillata], tikiw 
[Actinoscirpus grossus], baino [Nymphaea pubescens] are 
found, birds can lay eggs in those areas” (MAF21).

Another fisher from Mabato-Azufre added,

Plants also serve as habitat for ayungin [Leio-
potherapon plumbeus], they love to stay in areas 
where there are plants because they can find many 
shrimp there, and because it feeds on shrimp (Fig. 9). 
Branches of trees such as sampalok [Tamarindus 
indica], bamboo [Bambusa sp.], callos, himbabao 
[Allaeanthus luzonicus], star apple [Chrysophyl-
lum cainito], when you put them together, they serve 
as habitat for the fishes. Baino [Nymphaea pube-
scens], tilapia [Oreochromis aureus], dalag [Channa 
striata], karpa [Cyprinus carpio], knifefish [Chitala 

ornata]; it is like a forest in the lake. After about two 
weeks, the fisher puts nets around the area where 
they put the branches, then all of them are removed, 
and both sides of the nets are collected to catch all 
the fishes inside. They can use this method for up 
to 2  years. As habitat, they will live or lay eggs as 
they will not be easily disturbed by humans. They 
can also serve as hiding places from predators… (PA 
MAF01).

Ecosystem buffer
Fishers described how plants could aid fish conserva-
tion in the region. In fact, one fisher mentioned that tree 
branches are also used for community-based fish conser-
vation in the fishing village of Sampiruhan.

“Our project is for our fish sanctuary, it is called Yang-
kaw Fish Garden. It has boundary markers, and it is pro-
hibited to catch fish there. We bring the yangkaw with 
branches of kamatsile [Pithecellobium dulce] there” 
(CAF09). With regard to other particular plants being 
used for yangkaw, another fisher in the same community 
added, “Mostly water hyacinths [Pontederia crassipes] are 
placed above (considering the tree branches are under 
water), when time passes then lumot [Ulva sp.] develop” 
(CAF12).

Natural climate buffer
In addition to the above function, fishers from Mabato-
Azufre shared their thoughts on the role of plants in 
maintaining clean water.

One fisher explained, “If there are lots of plants, it can 
make the lake water clean because the lake is not affected 
by the action of waves due to the presence of plants such 
as digman [Hydrilla verticillata]” (MAF21).

Likewise, the wife of a fisher shared her thoughts on 
the impact of wave action on fishing gear, especially 
boats, “The water becomes clearer because of plants, 
when there is a typhoon coming, boats are parked on top 
of where there is abundant digman [Hydrilla verticillata] 
and baino [Nymphaea pubescens]. This occurred in the 
1970s when plants kept the boats safe from the action of 
waves.” (MAF32).

Negative plant‑fisheries interactions highlighted by fishers
The most recorded families for this category are Micro-
cystaceae, Hydrocharitaceae, Pontederiaceae, and Con-
volvulaceae (Fig.  11). Among the most cited taxa were 
Microcystis aeruginosa (21 UR) and Pontederia crassipes 
(14 UR) (Table 4).

Fishers from Talim Island and Sampiruhan noticed 
problems caused by Microcystis aeruginosa (Fig.  10), 
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Table 3  Traditional plant uses related to fisheries and ecology along Laguna Lake, Philippines

Latin name, family, 
herbarium number

Local name Plant part(s) Fisheries and ecology-
related

Mabato-Asufre Sampiruhan Buhangin

Actinoscirpus grossus (L.f.) 
Goetgh. & D.A.Simpson, 
Cyperaceae, ETBOTLV03

Tikiw Whole plant Reduces waves 1 1

Indicates good water 6

Fish habitat 7

Hiding place 1

Nesting area 1 1

Spawning area 1 1

Allaeanthus luzonicus (Blanco) 
Fern.-Vill., Moraceae, LBBOT25

Himbabao Flowers, leaves Catching fish 1

Fish habitat 1

Hiding place 1

Spawning area 1

Bambusa sp., Poaceae, 
LBBOT19

Bamboo Body Catching fish 5

Body Fish habitat 5

Body, leaves Hiding place 1

Body Spawning area 1 1

Chrysophyllum cainito L., 
Sapotaceae, LBBOT24

Starapple Fruits Catching fish 1

Fish habitat 1

Hiding place 1

Spawning area 1

Hydrilla verticillata (L.f.) Royle, 
Hydrocharitaceae, ETBOTLV04

Digman Whole plant Filters water 2

Reduces waves 6

Indicates good water 9 6 3

Fish food 4 1 7

Catching fish 2

Fish habitat 20 13 10

Hiding place 1 1

Spawning area 6 4 2

Staying area 1

Food source 5

Ipomoea aquatica Forssk., 
Convolvulaceae, ETBOTLV09

Kangkong Leaves, body Indicates good water 2

Whole plant Fish food 4

Nesting area 1

Fish habitat 7 1

Hiding place 6

Spawning area 4

Mangifera indica L., Anacardi-
aceae, LBBOT06

Mango Fruits, leaves Catching fish 6 4

Microcystis aeruginosa (Kütz-
ing) Kützing 1846, Microcys-
taceae

Liya Whole plant Fish food 8 1 7

Nymphaea pubescens Willd., 
Nymphaeaceae, LBBOT10

Lawas or baino Whole plant Indicates good water 6 1 1

Reduces waves 3

Fish habitat 15 1

Hiding place 2

Nesting area 1

Spawning area 1 1 1

Ottelia alismoides (L.) Pers., 
Hydrocharitaceae, ETBOTLV01

Kulut-kulotan Whole plant Indicates good water 2

Spawning area 2

Phragmites australis (Cav.) Trin. 
ex Steud., Poaceae, LBBOT20

Tambo Flowers Nesting area 1
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Table 3  (continued)

Latin name, family, 
herbarium number

Local name Plant part(s) Fisheries and ecology-
related

Mabato-Asufre Sampiruhan Buhangin

Physalis angulata L., Solan-
aceae, LBBOT22

Putok-putokan Whole plant Catching fish 9

Fish habitat 1

Pistia stratiotes L., Araceae, 
ETBOTLV06

Kyapo Whole plant Indicates good water 2

Fish habitat 5 2

Pithecellobium dulce (Roxb.) 
Benth., Fabaceae, ETBOTLV08

Kamatsile Fruits Fish conservation 11

Catching fish 8

Spawning area 1

Fish habitat 1

Pontederia crassipes Mart., 
Pontederiaceae, LBBOT14

Water hyacinths Whole plant Indicates good water 2

Floating aids 1

Fish food 1 9

Catching fish 2 2

Fish habitat 7 10

Hiding place 1 1 2

Spawning area 6 4

Nesting area 4 1 4

Pontederia hastata L., Pon-
tederiaceae, LBBOT18

Gabi-gabihan Whole plant Staying area 1

Portulaca granulatostellulata 
(Poelln.) Ricceri & Arrigoni, 
Portulacaceae, LBBOT23

Kulasiman Whole plant Hiding place 1

Psidium guajava L., Myrtaceae, 
LBBOT07

Bayabas Fruits Catching fish 5

Whole plant Fish habitat 6

Saribus rotundifolius (Lam.) 
Blume, Arecaceae, LBBOT21

Anahaw Leaves Catching fish 1

Leaves Hiding place 1

Sesbania sesban (L.) Merr., 
Fabaceae, ETBOTLV02

Balakbak Whole plant Hiding place 5

Streblus asper Lour., Moraceae, 
LBBOT17

Callos Leaves, stem Catching fish 8 2

Fish habitat 1

Hiding place 1

Fruits Spawning area 1

Syzygium cumini (L.) Skeels, 
Myrtaceae, ETBOTLV07

Duhat Leaves, stem Catching fish 1

Tamarindus indica L., 
Fabaceae, LBBOT26

Sampalok Branches, leaves, stem Catching fish 13 1

Fish habitat 5

Hiding place 3

Spawning area 1

Ulva sp., Ulvaceae Lumot Whole plant Indicates good water 3 1 8

Fish food 2 2

Fish habitat 3 4

Spawning area 2

Vallisneria natans (Lour.) 
H.Hara, Hydrocharitaceae, 
ETBOTLV05

Hinlalabiw, 
prinsa prinsahan, 
sintas

Whole plant Filters water 1

Indicates good water 9 3 1

Reduces waves 4

Fish habitat 17 12 8

Hiding place 2

Spawning area 5 11
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Fig. 8  Traditional plants reported in fishing communities along Laguna Lake, Philippines. Credit: First author, AC, AM, and HC (2022)
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including how they not only cause fish kills, but also 
affect the taste of the fish, thus reducing its selling price 
in the market. One fisher from Calamba observed, “Right 
now the fishes have a bad taste due to liya [Microcystis 
aeruginosa], which is also our problem, as no one wants 
to buy our catch” (CAF14). Additionally, fishers from the 
island experienced fish kills, “Fishes died from overeating 
liya [Microcystis aeruginosa]” (TAF27 and TAF28).

Fishers in LB shared the problems caused by excessive 
plants to their fishing activities (see Figs.  11, 12, 13, 14 
and 15).With regard to water hyacinths [Pontederia cras-
sipes], fishers from Talim Island explained the problems 
they experienced, “In the 1980s, due to typhoons, we had 
to clear them to create a passable route. Also, around 

Fig. 9  Hydrilla verticillata with shrimp clinging to it. Credit: First 
author (June 2022)

Table 4  Problems associated with plants and algae in fishing communities along Laguna Lake, Philippines

Latin name, family, herbarium number Local name Plant parts Problem caused by plant Mabato-Asufre Sampiruhan Buhangin

Hydrilla verticillata (L.f.) Royle, Hydrochari-
taceae

Digman Whole plant Damages gear 3 1 4

Ipomoea aquatica Forssk., Convolvulaceae Kangkong Whole plant Damages gear 1

Fish kills 5

Microcystis aeruginosa (Kützing) Kützing 
1846, Microcystaceae

Liya Whole plant Damages gear 2

Cheaper cost 4

Has disgusting taste 4 2

Fish kills 6 3

Pontederia crassipes Mart., Pontederiaceae Water hyacinths Whole plant Damages gear 1 3

Fish kills 7

Navigation problem 1 1 1

Sesbania sesban (L.) Merr., Fabaceae Balakbak Whole plant Damages gear 5

Ulva sp., Ulvaceae Lumot Whole plant Damages gear 1

Vallisneria natans (Lour.) H.Hara, Hydro-
charitaceae

Hinlalabiw, 
prinsa prinsahan, 
sintas

Whole plant Damages gear 3

Navigation problem 1

Fig. 10  Liya [Microcystis aeruginosa] proliferation near the fish port 
going to Talim Island. Credit: First author (July 2022)

Fig. 11  Fish cages close to Talim Island entangled by excessive water 
hyacinths growth in 2022. Credit: First author
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2017 or 2018, there were lots of them on the other side 
of the lake; in Pangil, fishes in cages died, due to around 
three months of overabundant water hyacinths [Pontede-
ria crassipes]…” (TAF26). Two fishers added, “and our 
fishing gear was carried away by them [Pontederia cras-
sipes]” (TAF27 and TAF28).

Fishers in Mabato-Azufre experienced problems with 
water hyacinths [Pontederia crassipes] and kangkong 
[Ipomoea aquatica] affecting their fishing activities. Spe-
cifically, one fisher wife explained, “water hyacinths [Pon-
tederia crassipes] cause massive fish kills due to the lack 
of oxygen. This happened from Mabato-Azufre to nearby 
towns such as Siniloan, Pakil, and Paete in 2018. The fish-
ers were stranded in the middle of the lake” (MAF02 and 
MAF32).

Another old fisher in the village commented on his 
experiences with excessive water hyacinths [Pontede-
ria crassipes], “They attached themselves to the bamboo 
[Bambusa sp.], breaking the bamboo poles of our fishing 
gear and cages. When there is too much growth of water-
lilies [Pontederia crassipes] (Figs. 11 and 12), they cover 
our fish cages, fishing nets, and boats from the shore can-
not pass through when fishers are going to the lake. They 
are our main problem, as they disturb our fishing activi-
ties, the plants get entangled in our fishing gear” (PA 
MAF01).

Aside from the abovementioned plants, digman 
[Hydrilla verticillata], sintas [Vallisneria natans], and 
hinlalabiw [Vallisneria natans] also cause problems in 
Laguna Lake when they get entangled in fishing gear. One 
young fisher from Mabato-Azufre shared, “I saw plants 
such as digman [Hydrilla verticillata], sintas, or hinlala-
biw [Vallisneria natans] near Mabato-Azufre, from Mab-
itac up to Lumban town, close to the shore, because these 
plants were entangled in my fishing gear” (MAF33).

Comparison of fishery and ecology‑related knowledge 
among the study areas
Fishers from Mabato-Azufre, which is located in the least 
industrialized area of LB, reported most of the taxa asso-
ciated with positive relationships between plants and 
fishing activities, while negative plant- fisheries interac-
tions were cited most in the fishing village of Buhangin, 
near the capital city of the Philippines (Figs. 16 and 17). 
All three groups shared 28% of the taxa mentioned for 
positive plant-fishing interactions (Fig. 16) and 50% of all 
species with negative interactions (Fig. 17).

Comparing the three study areas, fishers from Mabato-
Azufre reported most of the emic uses regarding positive 
and negative plant-fisheries interactions (Figs. 18 and 19). 
Seven out of 13 emic uses reported for positive interac-
tions were common among the three studied fishing 

Fig. 12  An excessive amount of water hyacinth growth 
along the Mabato-Asufre lakeshore in 2018. Credit: First author

Fig. 13  The problem of Hydrilla verticillata entangling fishing nets 
used in “pamamante” or gillnet fishing in Mabato-Azufre. Credit: First 
author (June 2022)

Fig. 14  The problem of tree branches entangling fishing gear used 
in “pamamante” or gillnet fishing in Mabato-Azufre. Credit: First author 
(June 2022)



Page 12 of 18Mendoza et al. Journal of Ethnobiology and Ethnomedicine  (2024) 20:108

communities (53.85%). Of the five negative interactions, 
only two uses (40%) were shared (Fig. 19).

Factors affecting plants in the Laguna Lake environment
Aquatic plants are threatened by three main envi-
ronmental issues–hydropower plant pipe cleaning 
activities, sedimentation, and less saltwater intrusion 
reducing the quality of water in LB. Therefore, the 

decline in fish in the region is connected to the 
decrease in these submerged macrophytes in relation to 
the abovementioned environmental problems.

For example, an elderly fisher from Mabato-Azufre 
said, “Plants also serve as habitat for ayungin [Leiopo-
therapon plumbeus], they love to stay in areas where 
there are plants because they can find many shrimp 
there, because it feeds on shrimp. So, when the plants 
decline, ayungin [Leiopotherapon plumbeus] also 
declines. For instance, digman [Hydrilla verticil-
lata] and hinlalabiw, many ayungin [Leiopotherapon 
plumbeus], almost a thousand, were present in that area 

Fig. 15  Fishers’ knowledge on negative plant-fisheries interactions and their impacts in LB, Philippines

Fig. 16  Venn diagram comparing the taxa associated with positive 
relationships between plants and fishing activities as reported 
by the interviewees. MAB—Mabato-Azufre, BUH—Buhangin, SAM—
Sampiruhan

Fig. 17  Venn diagram comparing the taxa associated with negative 
plant-fisheries interactions as reported by the interviewees
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before, you can witness with your own eyes how abun-
dant they were in the past” (MAF01).

Fishers from all three study areas also shared their 
long-term observations, “…these plants died because 
of the hydropower plant. That is why water quality 
decreases when these plants are not present. The water 
becomes dirty as there are no plants to filter the water” 
(PA MAF01).

Another fisher commented on the sedimentation prob-
lem, “Tree branches can be used in the Calamba area; it is 
not advisable in our area (East Bay) because the depth of 
the water in this part is shallow, and it is muddy. Unlike 
in the Talim Island area (near Central and West Bay) 
which is deeper” (MAF30).

Several fishers noticed that plants in LB are also 
affected by less saltwater intrusion into the lake. An old 
fisher in Mabato-Azufre observed, “…even though there 
are power plants around, if only Napindan channel opens 

again, the lake will improve again, because saltwater or 
“tapsing” can kill bacteria in the water” (MAF01).

Therefore, according to the fishers, the low quality of 
the Laguna Lake water impacts the growth of plants, “…
In relation to the status of the water quality, when the 
water is dirty there’s no digman [Hydrilla verticillata], it 
grows when the water is clean” (MAF30).

Moreover, a couple of interviewees (TAF27 and TAF28) 
added “…around the 1970s, the 1980s, the Lawin [Halias-
tus indus intermedius] ate fish as the water was very clear, 
therefore those birds were able to see the fish, but at pre-
sent this bird is also rare.”

According to the interviewees, the abovementioned 
factors result in the reduction of important plant spe-
cies, which then affects the bird species and contributes 
to the decline of important fish species in the LB region, 
together with the impacts of invasive species such as 
knifefish.

Discussion
The current study revealed rich fisheries and ecol-
ogy-related knowledge about plants across the fishing 
communities of LB, Philippines, including positive plant-
fisheries (with the beneficial roles of plants) interactions 
as well as negative ones. Local fishers in the studied areas 
shared abundant novel information on the uses of plants 
and related algae and their interconnectivity with the 
local environmental challenges affecting the entire LB 
ecosystem.

Positive plant‑fisheries interactions
The important ecological functions of plants, which 
mainly focus on their benefits to humans and animals 
and as ecosystem and natural climate buffers, were high-
lighted by interviewees. In the previous studies on plant 
usage data from around the world, uses such as catching 
fish, habitat, and hiding places have been reported [9, 
45–47]. Moreover, an earlier study found that Actinoscir-
pus grossus is used as fish habitat in the Philippines [48], 
which is directly in line with the findings of this study. A 
similar observation was reported in India [49]. In Bra-
zil, Pontederia crassipes serves as a hiding place for fish, 
while Pontederia rotundifolia helps maintain a steady 
temperature [9]. Numerous fishers underlined the value 
of aquatic plants like Vallisneria natans as fish hideouts 
in severe weather conditions [48].

Our fishers shared that the plants of LB produce a 
variety of microhabitats that provide organisms, such 
as fish and birds, with habitat, hiding places, and nest-
ing and spawning areas, making such places ideal for fish 
conservation as well. The reported uses of tree branches 
for fish conservation are consistent with the observa-
tion of Buen et al. [50] who reported that Laguna Lake’s 

Fig. 18  Venn diagram comparing the emic uses associated 
with positive plant-fisheries interactions

Fig. 19  Venn diagram comparing the emic uses associated 
with negative plant-fisheries interactions



Page 14 of 18Mendoza et al. Journal of Ethnobiology and Ethnomedicine  (2024) 20:108

traditional fish aggregating device, the “yangkaw,” is 
constructed from Tamarindus indica or Pithecellobium 
dulce branches to shelter and protect fish, which is a part 
of their community-based fisheries resource manage-
ment. One explanation for this finding is that the tannins 
and flavonoids from traditional fishing gear, such as the 
"yangkaw", as per Concepcion [51], increase water qual-
ity for aquatic plants like Hydrilla verticillata, creating an 
area for fish reproduction.

According to LB fishers in Mabato-Azufre and Talim 
Island, plants serve as a food source for fish, demonstrat-
ing their important role in the food web dynamics of 
LB. The present finding corresponds well with previous 
studies in that fish feed on Hydrilla verticillata in India 
[1], and thus it is used to catch fish in both the Philip-
pines and India [47, 50]. Similarly, Pontederia crassipes 
and Pontederia rotundifolia are used to feed fish in Brazil 
[9] as well as harvest fish in India [52]. Another fish food 
source found in a previous study of Laguna Lake is the 
cyanobacteria Microcystis aeruginosa [48]. One possible 
explanation for this finding is that microalgae and cyano-
bacteria linked with aquatic macrophytes feed tiny fish 
and invertebrates even close to the shore of the LB eco-
system. Aquatic animals also reproduce well on aquatic 
macrophytes because of the complex coexistence of algal 
periphyton [53]. This result is also due to the fact that in 
aquatic environments algae are widely distributed and are 
in charge of primary production and lay the groundwork 
for aquatic food webs [54]. Thus, because of its global 
spread and quick growth, sea lettuce (Ulva spp.), which is 
still currently underutilized, can become a source of food, 
medicine, and biofuel, and can be exploited by bioreme-
diation industries [55]. Ulva biomass is mostly fed to 
abalone, shrimp, and aquaculture fish [56–60] There-
fore, integrating Ulva spp. into livestock monocultures, 
including that of shrimp, urchin, and abalone, provides 
several benefits, such as reducing effluent nutrient loads, 
decreasing feed requirements, and potentially increasing 
the economic value of the final product [61–63].

Furthermore, according to interviewees, plants filter 
the water naturally and reduce the action of waves. These 
reveal the ecological significance of aquatic plants and 
algae in preserving water quality in the LB ecosystem.

Negative plant‑fisheries interactions
Pontederia crassipes, together with Vallisneria natans, 
Ipomoea aquatica, and Microcystis aeruginosa, caused 
the Laguna Lake aquaculture fish kills. According to 
fishers, fish kills in this region were a problem for many 
fish cage operators and caused difficulties in local fish-
ing activities. The former also damages fishing gear, as 
do Hydrilla verticillata and Ulva spp., and causes navi-
gation problems in the LB region. In the Philippines, 

local fishers say that Pontederia crassipes and Microcystis 
aeruginosa overgrowth, shallow water depth, a decrease 
in oxygen, solid waste, polluted water from agricul-
ture, and chemical substances from hydroelectric power 
plants cause fish kills [48]. Additionally, eutrophication, 
which is caused by nutrient pollution from wastewater 
discharges and agricultural runoff, can result in hazard-
ous algal blooms that lower oxygen levels and endanger 
aquatic life [64].

In the present study, fishers reported issues related to 
the presence of water hyacinths and Ipomoea aquatica in 
Laguna Lake. Similarly, in Africa, Pontederia crassipes is 
invasive, increasing other plant taxa such as Pistia stra-
tiotes, and its overgrowth may hinder transportation 
and mobility in the Lake Victoria Basin (see [46]). Semi-
aquatic tropical Ipomoea aquatica grows abundantly 
as floating herbs in canals, rivers, lakes, and ponds, or 
as creepers in marshy plains in India and Asia [65]. The 
plant grows quickly and encroaches over most of a water 
body, causing irrigation, navigation, fisheries manage-
ment, and other ecological issues in aquatic environ-
ments in Texas in the United States [66].

Social, economic, and ecological reasons for differences 
in plant‑related fishery knowledge in the three fishing 
communities
Of the three study areas, fishers in Mabato-Azufre, which 
is situated in the least industrialized part of the region, 
reported the majority of the uses related to positive and 
negative plant-fisheries interactions. This could be due 
to several interconnected social, economic, and ecologi-
cal factors. Mabato-Azufre is located in the East part of 
the lake where water quality is the highest, but the area 
scored the lowest in fisheries indicators, with a high con-
centration of fishers, invasive species, and smaller fish-
ing grounds ([27] The Laguna de Bay Ecosystem Health 
Report Card, 2016). However, taxa associated with nega-
tive plant-fisheries interactions were cited most in the 
island fishing village of Buhangin. This could be due to 
the fact that this island fishing village has been vulner-
able to cyclonic storms, and it has issues with popu-
lation growth, waste management, and erosion [67]. 
Moreover, all of the study areas share nearly half of the 
reported plant uses, which is probably the result of simi-
lar fishing activities and local environmental challenges. 
Given the proximity of the entire LB ecosystem to Metro 
Manila and the highly populated communities in nearby 
Rizal and Laguna provinces, the lake is being used as a 
waste repository because of the temporary retention of 
floodwaters to alleviate inundation in the lower areas 
of Manila, to supply irrigation water, potable water, and 
electricity, for water transport to and from Talim Island 
and neighboring lakeshore communities, as well as for 
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recreational and tourism activities [68]. Sampiruhan, 
on the other hand, is a barangay in the city of Calamba, 
which is a premier industrial hub near Metro Manila, 
boasting more than ten industrial parks and the high-
est income in Region 4A [69]. Another reason for the 
recorded differences in knowledge is that the study of 
the utilization of plants associated with traditional prac-
tices, as noted by Savo et al. [13] in Italy, indicates that a 
significant number of plants and their applications have 
disappeared, complicating the assessment of whether the 
reported uses within a specific fishing community are 
exclusive to that region or have diminished elsewhere.

The study of these communities, which range in their 
level of industrialization from the least to the most indus-
trialized in the area, reveals the understanding of local 
resource users including fishers regarding the effects 
of waste from domestic and agricultural discharges and 
effluents from the chemical and tourism industries, 
such as the decline of submerged macrophytes occur-
ring in different parts of this region, thus affecting their 
crucial ecological functions and how they impact fish-
ing activities in LB, Philippines. This finding contributes 
to advancing our understanding of crucial positive and 
negative interactions concerning plants, humans, fishes, 
and other species threatened by interconnected social, 
economic, and ecological factors. This demonstrates 
the importance of fishers’ perspectives for freshwater 
resource conservation, which is essential to fisheries 
management in the LB ecosystem.

Factors affecting plants in the Laguna Lake environment
Fishers explained that the aquatic plants are impacted 
by three main environmental factors in different parts 
of the LB region namely hydropower plant pipe clean-
ing activities, sedimentation, and less saltwater intrusion 
reducing the quality of water. The decline in fish in the 
region is connected to the decrease in submerged mac-
rophytes resulting from the above-mentioned issues. In 
this regard, fishers linked the loss of aquatic plant spe-
cies in Laguna Lake, including Pontederia crassipes, Acti-
noscirpus grossus, Scirpus grossus, Vallisneria natans, and 
Hydrilla verticillata, to hydropower plant operations, 
such as chemically cleaning pipes of moss using chlorine 
[48], as chlorine can have an impact on aquatic ecosys-
tems [70, 71]. For example, Watkins and Hammerschlag 
[72] found that “high-level chlorine discharges from 
wastewater facilities and electric generating plants could 
be a contributing factor impacting nearby submerged 
aquatic vegetation.”

In the present study, fishers also noted that while 
plants in LB provide fish with spawning areas and places 
to live and hide from predators, they are also negatively 
impacted by the low quality of the water in the region 

and invasive species like knifefish (Chitala ornata). 
Given these local environmental challenges, they are 
also directly tied to the decline in native fish populations 
such as ayungin (Leiopotherapon plumbeus). This is con-
cerning because aquatic plants are vital to the survival of 
other aquatic species and provide a variety of ecosystem 
services including habitat, spawning sites, and nursery 
areas for several important fish species [73].

In regard to the sedimentation problems of LB waters, 
in the present study, fishers from the east side of LB 
stated that putting tree branches in the lake is not advis-
able in that area because the water is shallow and muddy, 
unlike in the Talim Island area (or Central Bay area) 
where the lake is deeper. In relation to this, the LB eco-
system, and specifically the Central Bay area, is impacted 
by natural disasters, pollution, and anthropogenic con-
structions. Central Bay, a municipal water body, is used 
by industries for waste discharge, which exceeds accept-
able limits for the preservation of aquatic life. Waste from 
domestic activities, fertilizers, pesticides, and animal 
industries also contribute to the pollution. The use of 
insecticides has increased by 20–25% since 1976, and the 
lake’s sedimentation and siltation resulting from forest 
denudation contribute to the lake’s shallowness, raising 
turbidity levels and reducing production [67]. Further-
more, the erosion in LB is a result of improper agricul-
tural practices, quarrying, deforestation, landfills, and 
land conversion [32].

In addition to the above issues, fishers also reported 
less saltwater coming into LB. A possible explanation 
for this might be that the lake environment is affected by 
man-made structures, as in Napindan Channel, which 
block entry of saltwater from Manila Bay. Therefore, 
biotic-abiotic connections could be slightly affected by 
thermal pollution resulting from the more than 1000 
companies that use lake water as a cooling agent and then 
release it as heated water [67]. Human-caused pressures 
such as pollution (e.g., Häder et  al. [74]), invasive spe-
cies [75], and overfishing [76] are crucial and might affect 
people who depend on aquatic ecosystems.

Conclusion
Fishing, hiding places, and habitat were among the most 
important observations related to plants highlighted by 
fishers regarding positive plant-fisheries interactions. 
In addition, fish food, spawning sites, conservation, and 
issues involving navigation concerns and aquaculture 
fish deaths had all been previously reported in local use 
reports. Observations such as indicators of water qual-
ity and food sources for fish, the decrease in the action of 
waves, and the filtering of water provide novel insights, 
together with important ecosystem functions to other 
animals, such as birds for their nesting and staying areas, 
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which were also noted. In contrast, with regard to nega-
tive plant-fisheries interactions, fishers specified adverse 
changes in the taste of fish and the resulting decrease in 
the their selling price, as well as damage to fishing gear. 
Fishers in LB highlighted crucial ecological observations 
and their interconnections with each other and to the 
local environment in general. Factors including hydro-
power plant pipe cleaning activities, sedimentation, and 
reduced entry of saltwater pose significant threats to 
the growth of plants and other species in LB. It is gen-
erally recognized that the decline in fish populations in 
the region can attributed to these conditions, as fish rely 
on submerged macrophytes for their survival, thus caus-
ing harm to plants. These results highlight the crucial 
knowledge of fishers from fishing communities under dif-
ferent levels of industrialization regarding positive and 
negative interactions involving plants, humans, fishes, 
and other species threatened by interrelated social, eco-
nomic, and ecological issues. This illustrates the sig-
nificance of fishers’ perspectives for the conservation of 
freshwater resources essential to fisheries management of 
the LB ecosystem. Therefore, in future actions it is cru-
cial to consider wider fisher knowledge and involve them 
in co-creating conservation efforts and policies as equal 
partners.
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