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ABSTRACT: It is hoped that the Wan Abdul Rachman Grand Forest Park can function to preserve
biodiversity, including mistletoe. Therefore, the research aims to determine the presence of mistletoe and
analyze the level of association between species of mistletoe and the species of host trees at the cultivated area
of farmers belonging to the Wana Karya G Forest Farmers Group in Wan Abdul Rachman Grand Forest Park.
The research was carried out by surveying vegetation using a rectangular plot method which was arranged
systematically. The sampling intensity was 10%, the number of plots was 27, each plot measuring 20 m x 20 m.
The results of the research showed that there were 13 individual mistletoes consisting of 3 species. The three
species of mistletoes are Dedrophthoe pentandra, Dedrophthoe falcata, and Scurrula parasitica. The number of
Dedrophthoe pentandra was 8 individuals, Dedrophthoe falcata was 1 individual, and Scurrula parasitica was
4 individuals. There are only 2 species of trees that host mistletoe (14.3%) of the 14 species of trees and shrubs
that make up forest garden stands. Associations between mistletoe and host trees have varying strengths. The
Dendrophthoe pentandra with stink bean tree formed a strong association with an Ochiai Index (Ol) value of
0.57 which was declared significant. The Dendrophthoe falcata with stink bean tree formed a weak association
with an Ol value of 0.29 which was declared not significant. Likewise, the Scurrula parasitica with cocoa tree
formed a weak association with an Ol value of 0.41 which was declared not significant.
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I. INTRODUCTION
Mistletoe as a Parasitic Plant

Mistletoe is a group of parasitic plants that host on woody plants in various species of ecosystems
(Hutabarat et al., 2020). Based on the size of the plant body, mistletoe is classified as a macroparasitic plant as
well as a nuisance plant (aerial weeds) that lives in the canopy of its host plant (Muttagin et al., 2016). Most of
these species of parasites are plants belonging to the Loranthaceae family (Solikin, 2021) which live on the
branches and twigs of the canopy of the host plant (Tjitrosoepomo, 1989). Several species of parasites are also
members of the Viscaceae/Santalaceae family (Haryanta & Susilo, 2018; Hasanbahri et al., 2014), and members
of the Balanophoraceae family (Tjitrosoepomo, 1989). These plants are mostly distributed throughout tropical
areas.

According to Tjitrosoepomo (1989), mistletoe (pasilan) members of the Loranthaceae family have the
largest number of species, namely approximately 1,300 species belonging to 40 genera, and have a hemiparasitic
habit. Meanwhile, parasites are members of the Viscaceae (Santalaceae) family, which is estimated to number
400 species belonging to 7 genera, and has a hemiparasitic habit (Hasanbahri et al., 2014). It is estimated that
there are 100 species of parasites belonging to the Balanophoraceae family, belonging to 17 genera, and having
the habit of holoparasites or true parasites (Tjitrosoepomo, 1989). The number of species of mistletoe throughout
the world is very large, namely around 1,600 species (Solikin, 2021), and could even be more. According to
Hasanbahri et al. (2014), the total number of parasitic plants is estimated to be 4,500 species belonging to 280
genera.

Mistletoe is classified into two groups based on how it obtains the necessities of life and its growth,
namely holoparasitic mistletoe and hemiparasitic mistletoe (Waston, 2009). Holoparasitic mistletoe is a parasite
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whose survival needs and growth depend entirely on the host plant (Waston, 2009) because this parasite does
not have leaves and chlorophyll, so it cannot carry out photosynthesis (Hutabarat et al., 2020). Hemiparasitic
parasites are parasites that live and whose growth does not completely depend on the host plant (Waston, 2009).
Hemiparasitic mistletoe, apart from utilizing organic material from the host plant, can also photosynthesize
because it has leaves and chlorophyll (Hutabarat et al., 2020).

Hutabarat et al. (2020) stated that the absorption of organic matter and water by holoparasitic
mistletoes as well as the absorption of nutrients and water by hemiparasitic mistletoes from host plants is carried
out through the haustorium. Haustorium is a structure formed from mistletoe roots attached to its host (Irving &
Cameron, 2009). A haustorium or haustoria is an organ in the form of a fibrous root that penetrates the skin
tissue to the vascular tissue of the host plant (Indriyanto, 2017; Mudgal et al., 2022). Indriyanto (2017) stated
that the fibrous roots of mistletoe emerge from mistletoe seeds which germinate on the surface of the skin of the
branches and branches of the host plant, then the roots penetrate until they reach the vascular tissue. Haustorium
mistletoe not only functions to absorb nutrients and water from its host plant, but also absorbs photosynthate in
the body of its host plant (Solikin, 2021). Thus, mistletoe can disrupt the physiological processes of its host
plant if it is present in large numbers (Haryanta & Susilo, 2018), and can even kill its host plant (Hasanbahri et
al., 2014; Mudgal et al., 2022).

Mistletoe hosts generally consist of plants that have a habit of trees and shrubs (Sunaryo & Uji, 2010),
both wild and cultivated trees or shrubs (Uji & Sunaryo, 2008). The relationship between mistletoe and its host
plant is an interaction in the form of parasitism which can cause disturbance/loss to the host plant, as well as
benefiting the mistletoe (Indriyanto, 2024).

Ecological Function of Mistletoe

Mistletoe has an important function in the ecosystem. Mistletoe is part of what determines the size of
biodiversity in an ecosystem (Irving & Cameron, 2009) and is a component in the food web (Indriyanto, 2024).
Mistletoe fruit is a source of food for various species of birds, for example various species of chili birds or
scarlet-headed flowerpeckers (Dicaeum spp.), members of the Dicaeidae family (Hasanbahri et al., 2014).
Various species of birds that eat mistletoe fruit include: javanese chili or scarlet-headed flowerpecker (Dicaeum
trochileum), plain flowerpecker (Dicaeum concolor), mountain chili or blood-breasted flowerpecker (Dicaeum
sanguinolentum), finches or sooty-headed bulbul (Pycnonotus aurigaster ), sriganti sunbird or olive-backed
sunbird (Cinnyris jugularis), javanese sunbird or javan sunbird (Aethopyga mystacalis), banana cinenen bird or
common tailorbird (Orthotomus sutorius), and various other species of fruit-eating birds (Muttagin et al., 2016),
for example yellow-vented bulbul (Pycnonotus goiavier) (Solikin, 2021).

Muttagin et al. (2016) stated that birds also function as intermediaries in the process of spreading
mistletoe, because the seeds of mistletoe fruit are not digested in the bird's digestive system. Mistletoe seeds
will be spread to various places along with bird droppings and stick to tree branches (Mudgal et al., 2022;
Solikin, 2021). Mistletoe seeds that come out with bird droppings and stick to branches germinate easily
(Muttaqgin et al., 2016). Several species of birds (approximately 8 bird species) were observed eating mistletoe
fruit and spreading the seeds an average of 50 m from the parent plant (Godschalk, 2015).

Economic Functions of Mistletoe

Diba et al. (2021) stated that mistletoe can be used as an ingredient for traditional medicines, as well as
an alternative source of raw materials for anti-microbial substances, as an anti-cancer medicine, and as a
medicine for tonsillitis (Palupi & Nugraha 2014). Sembiring et al. (2016) stated that the Dendropthoe pentandra
mistletoe has potential as an antioxidant, in fact various types of mistletoe have long been used by people as
traditional ingredients for cough medicine, anti-inflammatory, anti-bacterial, diuretic and wound medicine.
Sunaryo & Uji (2010) also stated that Dendropthoe pentandra leaf pulp can be used to treat wounds and skin
infections, all plant organs are boiled to treat hypertension and coughs.

For a long time, mistletoe has been used by the community for traditional treatment of various diseases
such as medicine for inflammation, heat, and medicine for pain or inflammatory symptoms (Neman et al.,
2022). According to Neman et al. (2022) mistletoe leaves contain secondary metabolite compounds such as
alkaloids, steroids, triterpenoids, tannins, and glycosides which have anti-inflammatory potential. Likewise, the
mistletoe Scurula parasitica can be used as an ingredient in traditional medicine to treat hypertension, increase
bone strength, treat back, and knee pain (Sunaryo & Uji, 2010).

Wan Abdul Rachman Grand Forest Park

A grand forest park (Tahura in Indonesian) is a natural conservation area for the purpose of collecting
natural or artificial plants and/or animals, native and/or non-native species which are used for research, science,
education, cultivation support, and utilization of environmental conditions (Pemerintah Republik Indonesia,
2024). The main function of nature conservation areas is to protect life support systems, preserve the diversity of
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plant and animal species, and sustainably utilize biological natural resources and their ecosystems (Pemerintah
Republik Indonesia, 1999).

Wan Abdul Rachman Grand Forest Park is one of the grand forest parks in Indonesia. Wan Abdul
Rachman Grand Forest Park is located in Lampung Province, Indonesia with an area of 22,245.50 ha. The grand
forest park area was designated by the Indonesian Government through Decree of the Minister of Forestry and
Plantation Number 679/Kpts-11/1999 dated 1 September 1999 (UPTD Taman Hutan Raya Wan Abdul Rachman,
2017). Within the grand forest park area there are 6 management blocks, namely protection blocks, utilization
blocks, plant and/or animal collection blocks, rehabilitation blocks, special blocks, and traditional blocks with
the aim that area management can run effectively and forest functions can be realized.

Tahura is a type of conservation forest, so that biodiversity in the entire area, including in traditional
blocks, must be well maintained (Indriyanto, 2022). In terms of parasitic interactions in large numbers, mistletoe
can be detrimental to its host plant (Chamidah, 2017), but from other aspects it has a positive role as a
component of biodiversity (Irving & Cameron, 2009) and as a component of the food web in the ecosystem
(Indriyanto, 2024), and has economic benefits for humans (Diba et al., 2021). Therefore, an inventory of
mistletoe (parasitic plants) in traditional blocks which are places of traditional use by forest farmers needs to be
carried out with the aim of finding out the existence of mistletoe species and their association with trees that
form forest garden stands.

Il. METHODS
Research Location

The research was conducted from May to July 2024. The research location at the Wana Karya G Forest
Farmer Group’s cultivation area in the Traditional Block of the Gedong Tataan Region, part of the Wan Abdul
Rachman Grand Forest Park (Tahura in Indonesian), Lampung Province, Indonesia. Location of the research can
be seen in Figure 1.

The area cultivated by the Wana Karya G forest farmer group are 10.82 ha. In all of the cultivation
areas managed by these farmers, forest stands have been established, consisting of various tree and shrub
species under the MPTS program. The forest garden stand consists of 14 species of trees and shrubs, namely
avocado (Persea americana), cocoa (Theobroma cacao), durian (Durio zibethinus), stink beans (Parkia
speciosa), sugar palm (Arenga pinnata), coconut (Cocos nucifera), jointfir (Gnetum gnemon), rosewood
(Dalbergia latifolia), kapok (Ceiba pentandra), cinnamon (Cinnamomum zeylanicum), rubber (Hevea
brasiliensis), cloves (Eugenia aromatica), nutmeg (Myristica fragrans), and coffee (Coffea arabica).
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Figure 1. Map of the research site at the farmers’ cultivated area of Wana Karya G Forest Farmer Group in Wan
Abdul Rachman Grand Forest Park, Lampung Province, Indonesia (adapted from UPTD Taman Hutan
Raya Wan Abdul Rachman, 2017).
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Equipment
The equipment used for this research consists of GPS (global positioning system) binoculars, roll
meter, measuring tapes, digital camera, altimeter, a writing board, ballpoint pens, and tally sheets.

Data Acquisition

The collection of research data was carried out by surveying forest vegetation to observe composition
of tree species that make up forest garden stand, spicies of mistletoe, and mistletoe host plant. Data were
collected on sample plots with a sampling intensity of 10% from an area of 10.82 ha. The number of sample
plots were 27 plots. Each sample plot measures 20 m x 20 m and all sample plots were arranged systematically
with a distance between plots of 60 m. The detailed of sample plots layout is shown in Figure 2.
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Figure 2. The layout of research sample plots at the farmers’ cultivated area of Wana Karya G Forest Farmer
Group in Wan Abdul Rachman Grand Forest Park, Lampung Province, Indonesia.
Remark: m: sample plots

The types of data collected include: names of tree species that make up forest garden stands, names of
mistletoe species, number of individual mistletoe, and host plant species.

Data Processing

1. Composition of Forest Garden Stands

The species of trees that make up forest garden stands were presented in tabular form which containing
local names, scientific names (botanical names), density, frequency, and dominance of each tree population.
Frequency and dominance levels were determined by making frequency and dominance class intervals using the
formula according to Indriyanto (2021).

2. Species of Mistletoe and Their Hosts

The species of mistletoes that have been found and the species of host plants were presented in tabular
form containing local name of the mistletoe, scientific name of the mistletoe, number of mistletoe, the name of
the host plant, and the number of individual host plants that were attacked.

3. The Level of Association of Mistletoe with the Host Tree
The level of association of each mistletoe species with its host plant was analyzed using the Ochiai
Index formula according to Ludwig & Reynolds (1988).

I11. RESULT AND DISCUSSION

Composition of Forest Garden Stands
The species of woody plants that make up the forest garden stands in the areas cultivated by farmers
belonging to the Wana Karya G Forest Farmer Group consist of 13 species of trees and 1 species of shrub. The
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population conditions of each species of tree and shrub that make up the forest garden stand are presented in
Table 1.

Table 1. Density, frequency, and the level of dominance of tree species that make up forest garden stands at the
farmers’ cultivated area, members of Wana Karya G Forest Farmer Group in Wan Abdul Rachman

Grand Forest Park, Lampung Province, Indonesia

Number | Local name in | Botanical name Density Frequency VI (%)
Indonesia (individual/ha)
1. Alpokat Persea americana 16 0.22 | 13.17 Id
2. Aren Arenga pinnata 16 0.11 | 15.72 Id
3. Cengkeh Eugenia aromatica 48 0,26 | 19.18 Id
4. Durian Durio zibethinus 31 0.19 | 26.62 Id
5. Kakao Theobroma cacao 45 044 m 20.96 Id
6. Karet Hevea brasiliensis 99 052 m 84.40 hd
7. Kayu manis Cinnamomum zeylanicum 4 0.11 | 5.55 Id
8. Kelapa Cocos nucifera 14 0.15 | 9.53 Id
9. Kopi *) Coffea arabica 96 0.22 | 3245 md
10. Pala Myristica fragrans 51 0.22 | 20.17 Id
11. Petai Parkia speciosa 16 044 m 17.94 1Id
12. Randu Ceiba pentandra 4 0.11 | 6.38 Id
13. Sonokeling Dalbergia latifolia 12 0.15 | 21.67 Id
14. TangkKail Gnetum gnemon 8 0.19 | 6.27 Id
Total 460 4.66 300.00

Remark: Calculated based on the formula for determining the level of dominance (Indriyanto, 2021)
Dominant (high dominance), that is IV1> 58,12
Moderate dominance, that is IVI 31,83—58,12
Not dominant (low dominance), that is IVI< 31,83
High frequency (h), that is F> 0,67
Moderate frequency (m), that is F 0,33—0,67
Low frequency (1), that is F< 0,33
*)= shrub species

Based on Table 1, the dominant tree species in forest garden stands is rubber (Hevea brasiliensis).
Rubber trees are the only dominant tree species with an IVI value of 84.40%. Rubber trees are dominant in
forest garden stands because their density and frequency are the highest compared to other tree species with a
density of 99 individuals/ha and a frequency of 0.52. The density of the 14 species of woody plants varies from
4 individuals/ha to 99 individuals/ha. Meanwhile, the frequency of 14 species of woody plants varied from 0.11
to 0.52.

The dominant tree species in forest garden stands at forest farmer cultivation areas indicate that these
tree species are most preferred by forest farmers compared to other tree species (Indriyanto, 2022), in general
many farmers plant them, so the density and frequency values are large. Rubber trees are favored by forest
farmers because the non-wood commaodities produced are latex which has high economic value (Rokhmah &
Sobari, 2017).

The species of plant that has moderate dominance in forest garden stands is the coffee plant (Coffea
arabica). The level of coffee plant dominance is in the medium category with an VI of 32.45%, a density of 96
individuals/ha and a frequency of 0.22. The density of coffee plants is second only to rubber (Table 1) because
the commodity produced in the form of seed has long-term economic prospects for improving the economy of
forest farmers (Supriadi & Pranowo, 2015). The frequency of coffee plants is in the low category, this indicates
that the existence or distribution of coffee plants is limited to the areas cultivated by certain farmers. Indriyanto
(2024) stated that the frequency value of an organism species is the intensity of finding a species of organism in
the habitat or study area. This also indicates the width or narrowness of the distribution area of a species of
organism.

There are 11 tree species with frequency values in the low category (F<0.33), namely Persea
americana, Arenga pinnata, Eugenia aromatica, Durio zibetinus, Cinnamomum zeylanicum, Cocos nucifera,
Coffea arabica, Myristica fragrans, Ceiba pentandra, and Gnetum gnemon. Meanwhile, 3 species of trees have
frequency values in the moderate frequency category (F: 0.33-0.67), namely Theobroma cacao, Hevea
brasiliensis, and Parkia speciosa.
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Species of Mistletoe and Their Hosts

In the cultivation area of the Wana Karya G Forest Farmer Group were found 3 species of mistletoes
that attached to 2 species of trees. The three species of mistletoes that found are belong to the hemiparasitic
mistletoes consisting Dendrophthoe pentandra, Dendrophthoe falcata, and Scurrula parasitica. The names of mistletoe
species and their host trees are presented in Table 2.

Table 2. Species of mistletoes found in forest garden stands at farmers’cultivated area of Wana Karya G Forest
Farmer Group in Wan Abdul Rachman Grand Forest Park, Lampung Province, Indonesia

Local name in ] )
Number | |ndonesia Botanical name Life form Host plant
1 Benalu cengkeh | Dendrophthoe pentandra (L.) Mig. Hemiparasite | Parkia speciosa
2. Benalu petai Dendrophthoe falcata (L.f.) Ettingsh) | Hemiparasite | Parkia speciosa
3. Benalu kakao Scurrula parasitica L. Hemiparasite | Theobroma cacao

Based on the data in Table 2, there are only two species of trees that host mistletoes, namely stink bean
(Parkia speciosa) and cocoa (Theobroma cacao). The number of tree species that host mistletoes is in the very
small category, namely 14.3% of the number of trees species that make up forest garden stands in farmers'
cultivated areas. This means that the presence of mistletoe in forest garden stands has not become a parasite that
is harmful to forest health. On the contrary, the presence of mistletoe enriches plant biodiversity (Indriyanto,
2024; Irving & Cameron, 2009) and becomes a food source for birds in forest ecosystems (Muttaqin et al., 2016;
Solikin, 2021). The individual number of mistletoes and the number of host trees attacked by mistletoe can be
seen in Table 3.

Table 3. The individual number of mistletoes per species that found in forest garden stands at farmers’
cultivated area of Wana Karya G Forest Farmer Group in Wan Abdul Rachman Grand Forest Park,
Lampung Province, Indonesia

Number of host Number of mistletoes | Total number of
Number | Species of mistletoe plant was attacked | per host plant mistletoes
(individuals) (individuals) (individuals)
Dendrophthoe pentandra (L.) Mig. 4 2 8
Dendrophthoe falcata (L.f.) Ettingsh) 1 1 1
3. Scurrula parasitica L. 2 2 4
Total number of mistletoes (individuals) 13

Dendrophthoe pentandra is a species of mistletoes that has the largest number of individuals, namely 8
individuals or 61.5% of the total number of mistletoe individuals found at the research location. The number of
host trees attacked by Dendrophthoe pentandra was also the highest, namely 4 individual host trees compared to
1 individual for Dedrophthoe falcata and 2 individual host trees for Scurrula parasitica. This indicates that the
Dendrophthoe pentandra mistletoe has a greater attack area compared to other species of mistletoes. The
number of mistletoe individuals attached to each host tree varies from 1 individual to 2 individuals. Based on the
number of mistletoe individuals, it appears that the host tree does not experience physiological disorders, so the
presence of mistletoe can still be tolerated, and does not require control measures. Thus, paying attention to the
population density of mistletoe on each host tree makes it possible to allow the existence of mistletoe as a rich
source of biodiversity in the forest ecosystem.

Based on the research results of Putri et al. (2021) at the collection block of the Wan Abdul Rachman
Grand Forest Park, that Dendrophthoe pentandra is the mistletoe with the largest number of individuals out of
the four species of mistletoes found. Likewise, in the research results of Hutabarat et al. (2020) that
Dendrophthoe pentandra is the species of mistletoe with the largest number of individuals of the four species of
mistletoes found in Ecopark, Cibinong Science Center-Botanic Gardens.

The Level of Association of Mistletoe with the Host Tree

The association between mistletoe and host trees is a form of ecological interaction between the two
groups of plants in a habitat or living place (Indriyanto, 2021; Indriyanto, 2024). Furthermore, Indriyanto (2024)
stated that the ecological interaction between mistletoe and the host tree is a type of parasitism interaction.
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The strength of the association between mistletoe and the host plant reflects the suitability of the
mistletoe to its host. The strength of association between organisms and other organisms in a habitat or living
place can be measured using the Ochiai Index formula according to (Ludwig & Reynolds (1988).

The Ochiai index for the association of two species of organisms is declared strong if the Ochiai Index
is > 3.84. The greater the Ochiai index than 3.84, the stronger the association between the two species of
organisms. On the other hand, the smaller the Ochiai Index (much smaller than 3.84), the weaker the association
between the two species of organisms or it is considered that there is no association.

The results of the association analysis between mistletoe and host trees can be seen in Table 4.

Table 4. The results of the association analysis between mistletoe and host trees that found in forest garden
stands at farmers’cultivated area of Wana Karya G Forest Farmer Group in Wan Abdul Rachman
Grand Forest Park, Lampung Province, Indonesia

— ™
Number | Species of mistletoe Host plant ?Ch'a' Xleorrcted X*(1:005) | Level of
ndex association
1. Dendrophthoe pentandra (L.) Mig. | Parkia speciosa | 0.57 | 5.69 | 3.84 Significant
2. Dendrophthoe falcata (L.f.) Ettingsh)| Parkia speciosa 0.29 0.024 | 3.84 . '\.k.’t
significant
. Not
3. Scurrula parasitica L. Theobroma cacao | 0.41 0.81 3.84 significant

Associations between mistletoe and host trees have varying strengths. The Dendrophthoe pentandra
with stink bean tree formed a strong association with an Ochiai Index (Ol) value of 0.57 which was declared
significant. The Dendrophthoe falcata with stink bean tree formed a weak association with an Ol value of 0.29
which was declared not significant. Likewise, the Scurrula parasitica with cocoa tree formed a weak association
with an Ol value of 0.41 which was declared not significant.

The association between mistletoe and the host tree depends on internal and external factors. The
internal factors referred to are factors in the mistletoe itself, for example fruit production and viability or the
ability of mistletoe seeds to germinate on the surface of the bark of tree branches (Muttagin et al., 2016).
Meanwhile, external factors are environmental factors in the life of mistletoe, for example the presence of
various types of birds that eat mistletoe fruit as intermediaries for the distribution of mistletoe seeds (Hasanbahri
et al., 2014), as well as the nature of the branch skin of the host tree species which is compatible with mistletoe
seeds that stick to the surface of the skin (Mudgal et al., 2022). If these two factors (internal and external
factors) are adequate, they will have a positive effect on the mistletoe population.

Based on the data in Table 3 and Table 4, it can be seen that the greater the number of mistletoe
individuals, the higher the Ol value. On the other hand, it appears that the smaller the number of mistletoe
individuals, the smaller the Ol value. This indicates that there are one and/or many factors that do not support
the existence of mistletoe. Then, it can be suspected that the lack of bird population could be an agent for the
spread of mistletoe fruit. Mistletoe seeds cannot possibly stick to the surface of tree branches if there is no agent
for spreading the fruit.

IV. CONCLUDING REMARK

Conclusion

Forest garden stands can be a natural habitat for conserving mistletoe species. Three species of
mistletoe have been found that live in forest garden stands, namely Dedrophthoe pentandra, Dedrophthoe
falcata, and Scurrula parasitica.

The number of mistletoe individuals attached to each host tree varies from 1 individual to 2 individuals.
Based on the number of mistletoe individuals, it appears that the host tree does not experience physiological
disorders, so the presence of mistletoe can still be tolerated, and does not require control measures. Thus, paying
attention to the population density of mistletoe on each host tree makes it possible to allow the existence of
mistletoe as a rich source of biodiversity in the forest ecosystem.

Recommendation

Further research is needed over the next few months to determine the development of mistletoe
population density from the three species of mistletoe that currently exist. As well as to determine the possibility
of increasing species of mistletoe and increasing species of trees attacked by mistletoe. Forest farmers are
expected not to eradicate mistletoe when the number of mistletoe individuals does not cause significant damage
to the host tree.
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Research on the presence of mistletoe fruit-eating birds is also very necessary as information on the

presence of mistletoe spreading agents in forest garden stands.
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