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Abstract. Solikin. 2021. Population dynamics of mistletoes species on Cassia fistula L. in Purwodadi Botanic Garden, Indonesia. 
Biodiversitas 22: 1612-1620. Several species of mistletoe are parasitizing and infesting cultivated plants in Purwodadi Botanic Garden, 
Pasuruan, East Java i.e. Dendrophthoe pentandra (L.) Miq., Macrosolen tetragonus (Blume) Miq., Scurrula atropurpurea (Blume) 
Danser, Viscum articulatum Burm.f., and Viscum ovalifolium Wall. ex DC. The population of the mistletoes is dynamics affected by 
genetic and environment. The study aimed to investigate the population dynamics of mistletoe species on Cassia fistula L. in Purwodadi 
Botanic Garden, Indonesia. Data collection was conducted by direct observation in the garden on the mistletoe species, parasite density, 
and host prevalence in four block locations and 28 trees of C. fistula. Data were analyzed by two-way ANOVA and tested by Least 

Significantly Difference (LSD) if there was a significant difference in blocks and year. The results showed two species of mistletoe 
found on C. fistula, i.e. D. pentandra and V. articulatum. Parasitic density was significant different and infested host prevalence also 
different in blocks and years. The highest parasite density per host plant was reached in block III.D in 2015,i.e. 7.00±2.95 and 2.28±0.85 
individuals per plant for D. pentandra and V. articulatum, respectively. The highest infested host prevalence of 100.00 was reached in 
block III.D in 2015 and XVI.A since 2012.  
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INTRODUCTION 

Mistletoes are perennial and aerial hemiparasitic plants 

that have evergreen leaves. There were about 1600 species 

of mistletoes throughout the world (Griebel et al. 2017) 

except Antarctica (Rubiales et al. 2011). Loranthaceae is 

the most dominant family and had the most species of 

mistletoe in tropical zones. The Philippines, New Guinea, 

and Northern Borneo were diversity centers of the 

mistletoes in Malesia which had 23 genera and 193 species 
of the family Loranthaceae (Barlow 1997). The family is 

also the dominant mistletoe in Java which had 14 genera 

and 37 species (Backer and van den Brink 1965). 

Mistletoes are found parasitizing many tropical tree 

species as their hosts, such as Dendrophthoe pentandra (L.) 

Miq. on Dillenia philippinensis, Cassia garrettiana, Ficus 

fistulosa, and Hydnocarpus sumatranus in Purwodadi 

Botanic Garden (Solikin 2016). Cassytha filiformis on 

Melastoma malabathricum, Acmena acuminatissima, 

Dicranopteris linearis, and Adinandra dumosa in Batam 

(Solikin 2017). D. pentandra on Annona reticulata, Annona 
squamosa, and Psidium guajava. in Bangkalan Madura 

(Solikin 2020a). The mistletoes absorb water and mineral 

nutrients also access photosynthate from their hosts by their 

haustoria (Barlow 1997) which sticks and penetrates to 

stem tissues so that they will influence the growth of their 

hosts. 

Bediako et al. (2013) reported that the parasitization 

and infestation of mistletoes caused stunted growth, 

mortality, and reduced yield of Citrus, i.e., 65%, 55%, and 

95% respectively in Central Ghana. Lech et al. (2020) 

reported that European mistletoe (Viscum album) has 

become an important agent of damage on forest trees in 

Central Europe causing tree crown defoliation. The 

mistletoe attacking on teak Clonal Seed Orchard (CSO) 

caused decreasing fruit yields in many mother trees 

significantly (Muttaqin et al. 2016). 

Mistletoes have an ecologically important function such 

as increasing faunal and floral diversity (Griebel et al. 
2017), as a keystone resource for wildlife (Watson 2016), 

and improve habitat quality for threatened species or 

enhancing ecosystem function (Mellado et al. 2016). Some 

species of the mistletoes have potential as medicinal plants 

and have been used as medicinal herbs in the world, such 

as Scurrula atropurpurea Blume (Danser) (Priyanto et al. 

2014) and S. ferruginea (Ameer et al. 2015) for anticancer, 

antimicrobial, antioxidant, and antihypertensive activities 

(Lim et al. 2016). D. pentandra had antidiabetic activity 

(Hardiyanti et al. 2018).  

The population of the mistletoes is dynamics in 
Purwodadi Botanic Garden. Solikin (2016) reported that 

the population of D. pentandra in this garden increased 

during 2006-2013 from 198 individuals in 2006 to 290 

individuals in 2013. It is affected by biotic and abiotic 

factors. Biotic factors such as characteristics and growth of 

the mistletoes and host plants (Teodoro et al. 2013), 

competition between parasites (Monica et al. 2017) and or 

hosts (Dlama et al. 2016), also birds as mistletoe dispersers. 

Whereas abiotic factors such as water, mineral nutrients 

(Kolodziejek et al. 2013) and light (Luo et al. 2016; Solikin 
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2020b). The prediction of future population dynamics is 

needed for planning and implementing targeted and timely 

management strategies to control the distribution of the 

mistletoe population (Watson et al. 2017). Cassia fistula is 

interested in the study of population dynamics of the 

mistletoe, since it has been observed since 2005 in 

Purwodadi Botanic Garden (Solikin 2016). It is often to be 

a host of mistletoes either growing wild or cultivated in the 

fields (Solikin 2020b).  

Infestation and population of the mistletoes on host 
plant species are dynamically affected by genetic of the 

mistletoes, host species, and environments. This study 

aimed to investigate the population dynamic of mistletoe 

species on Cassia fistula L. in Purwodadi Botanic Garden, 

Indonesia between 2012 and 2019.  

 MATERIALS AND METHODS  

Study area  

The study was conducted in Purwodadi Botanic Garden 

in 2012, 2014, 2015, 2017, 2018, and 2019, located in 

Purwodadi Sub-district, Pasuruan District, East Java 

Province, Indonesia at altitude 300 m asl. with area 85 ha. 
Climate data in Purwodadi Botanic Garden during the 

observation was showed in Table 1. Mistletoes and their 

hosts (C. fistula) are located in blocks III.D, III.E, XII.F, 

and XV.A contained 12, 9, 6, and 1 individuals of C. 

fistula, respectively. The average plant distance between 

the trees of C. fistula in block III.D, III.E, and XII.F was 

4.5 m, 4.5 m, and 4.8 m, respectively. 

Procedures 

Data collection was conducted by direct observation in 

blocks III.D, III.E. XII.F, and XV.A where the mistletoes 

and C. fistula were found. Data recording were consisted of 
species of the mistletoes, host and parasite number, plant 

height, and stem diameter in 120 cm DBH. All of the 

mistletoes’ positions observed were on the outer of the host 

plant canopies. The mistletoes on the host plants were 

identified directly in the field to determine their species and 

referred to Barlow (1997). Binocular was used to observe 

the mistletoes on branches and twigs. 

Data analysis 

Data of the mistletoes and host number collected from 

the field was used to count infested host prevalence and 

parasite density. Infested host prevalence (P) shows the 

proportion of a number of the infected host by mistletoes 

(I) and total number of hosts (N) (Miller et al. 2018) while 

parasite density per host shows the proportion of parasite 

number (individual) and the total number of hosts in a 

block. Statistical analysis by two-way ANOVA was 

conducted to determine whether there was a significant 

difference in mistletoes density during observation in 2012-

2019 and between site blocks. Statistical data analysis used 

MINITAB 13 program. Least Significantly Difference 
(LSD) test was conducted if there was a significant 

difference between the years and blocks.  

RESULTS AND DISCUSSION 

Species and distribution of mistletoes  

There were two species of mistletoes found parasitizing 

C. fistula during 2012-2019, i.e. Dendrophthoe pentandra 

(L.) Miq. (Loranthaceae) and Viscum articulatum Burm.f. 

(Santalaceae) (Figure 2). Other mistletoes were parasitizing 

many plant species in Purwodadi Botanic Garden, Pasuruan 

East Java such as Macrosolen tetragonus (Blume) Miq., 

Scurrula atropurpurea (Loranthaceae), and V. ovalifolium 
Wall. ex DC. (Santalaceae) (Solikin 2016). However, these 

species have not parasitized C. fistula since 2012 even in 

2005 until 2019. Backer and van den Brink (1965) reported 

22 species of family Loranthaceae and 2 species of family 

Santalaceae in East Java, while Barlow (1997) reported 26 

species of family Santalaceae and 193 species of 

Loranthaceae in Malesia. It indicates that some hosts have 

special compatibility (specificity) to the mistletoes so they 

are only found parasitized by particular mistletoe species 

such as D. pentandra on C. fistula. It also shows that the 

distribution and dispersal of the mistletoes by birds is 
aggregated on infested plants and adjacent plants on the 

same species (C. fistula) in the blocks. Aggregated 

distribution pattern of the mistletoes on their hosts is very 

common (Kolodziejek et al. 2013) such as distribution of 

D. pentandra on C. fistula as a host in blocks observed. It 

is also shown in the field such as in block XII.F that D. 

pentandra only aggregated on C. fistula. However, there 

were other species of trees near C. fistula, such as 

Jacaranda obtusifolia, Spathodea campanulata, Kigelia 

africana, Ficus religiosa, Aegle marmelos, and Limonia 

acidissima (Table 2).  

  
 
 
Table 1. Climate data in Purwodadi Botanic Garden, East Java, Indonesia during 2012-2019 
 

Year 
Rainfall 

(mm per year) 

Rainy day 

(days per year) 

Relative air humidity 

(%) 

Min. temperature 

(oC) 

Max. temperature 

(oC) 

2012 1930 155 70.61 20.70 30.70 
2014 1676 157 72.66 20.30 30.68 
2015 1568 141 74.64 19.89 30.28 
2016 3135 162 74.45 20.27 30.29 
2017 3402 193 72.45 20.45 31.32 
2018 1939 143 75.07 20.62 31.66 
2019 1564 115 76.71 20.70 30.70 

Note: Climate Station of Purwodadi Botanic Garden (unpublished) 
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Birds have an important role in the seeds dispersal of 

the mistletoes in a given infested plant or to other 

uninfested plants after perching, excreting, and depositing 

the mistletoe seeds on the branches twigs. There were 

specialist and generalist birds that have an important role in 

the seeds’ mistletoe dispersal. The birds from genera 

Dicaeum such as Dicaeum concolor “flowerpecker” is 

categorized as specialist mistletoes, whereas yellow-vented 

bulbul (Pycnonotus xanthopygos) as generalist frugivorous 

(Luo et al. 2016). Dicaeum sp., P. goavier (trucukan), and 

P. aurigaster (kutilang) as frugivorous birds which were 
found in the garden also have an important role in the 

mistletoes seeds dispersal in Purwodadi Botanic Garden 

(Solikin 2020a, b). 

Population dynamics and parasite density of the 

mistletoes  

 The population of the mistletoes on the hosts is varied 

by year and environment of habitat. parasite density on C. 

fistula is different each year during observation in 2012-

2019 (Table 3). The density of D. pentandra and V. 

articulatum on C. fistula had increased since 2012 and 

reached the highest density in 2015 with parasite density 
7.00 and 2.28 individuals per plant for D. pentandra and V. 

articulatum, respectively. The parasite density of D. 

pentandra in the block locations also differs significantly. 

The parasite density of the D. pentandra in block III.D is 

higher than the other block locations with parasite density 

6.55 and 1.84 individuals per plant for D. pentandra and V. 

articulatum, respectively (Table 4). It was caused by the 

number and infested host prevalence by mistletoes in this 

block is more than other blocks (Table 5).  

The infested host prevalence in block III.D is the 

highest (100.00) with 12 individuals infested trees (Table 

5). Solikin (2020b) reported a significant positive 

correlation between the parasite number per plant and the 

infested host number on C. fistula. The more the infested 

hosts by mistletoes and parasite density per plant, the more 

seeds of mistletoe deposited by birds and increase the 

mistletoe density in a community. The increasing of seeds 

deposition will increase the infection and population of 

mistletoes per host plant. This pattern appears to be a direct 

consequence of increasing perching, depositing, and the 

seeds dispersing by birds. The high number and prevalence 

of infested host will attract birds as dispersers visiting, 

perching, eating fruit, excreting, and depositing the 
mistletoes seeds on the host trees in the block III.D more 

frequent than those in the blocks of IIIE, XII.F, and XV.A.  

 

 

  

A B 

 
Figure 2. The mistletoes on Cassia fistula in Purwodadi Botanic 
Garden, Pasuruan, Indonesia. A. Dendrophthoe pentandra, B. 
Viscum articulatum 

 

 

 
Table 2. Tree plants species in each block in Purwodadi Botanic Garden, Pasuruan, Indonesia 
 

Block Tree species 

III.D Cassia fistula++), Jacaranda obtusifolia, Bougainvillea glabra, Firmiana malayana, Limonia acidissima. Miliusa 
horsfieldii, Arenga obtusifolia, Elaeis guineensis, Cocos nucifera, Sallaca zallaca, Areca catechu, Adonidia merrillii, 
Pigafetta filiaris, Arenga pinnata, Oncosperma tigillarium, Ptychosperma sp., Sabal palmetto, Nephrosperma 
vanhoutteanum, Ptychococcus paradoxus, Syagrus romanzoffiana, Sabal mexicana, Cyrtostachys elegans, Rhopaloblaste 

augusta, Latania lontaroies, Saribus rotundifolius, Bentinckia nicobarica, Ptychosperma ambiguum, Acoelorrhaphe 
wrightii, Areca montana, Dypsis lutescens, Drymophloeus sp., Heterospathe elata, Orania archboldiana, Rhopaloblaste 
ceramica, Hydrastele sp.  

III.E Cassia fistula++), Jacaranda obtusifolia, Combretum grandiflorum, Metroxylon sagu, Adonidia merrillii, Areca 
macrocalyx, Pinanga coronata, Actinorhytis calapparia 

XII,F Cassia fistula ++), Jacaranda obtusifolia, Bougainvillea glabra, Aegle marmelos, Limonia acidissima+), Moquilea 
tomentosa, Ficus religiosa 

XV.A Garcinia dulcis +), Bombax ceiba, Ceiba pentandra++), Eucalyptus globulus, Madhuca longifolia, Peltophorum 

pterocarpum, Schleichera oleosa, Adansonia digitata, Cassia fistula++), Cassia garretiana++), Pterocarpus indicus, 
Pithecellobium dulce++), Crescentia cujete, Phyllanthus emblica, Cananga odorata, Inocarpus fagifer, Mimusops elengi, 
Firmiana malayana, Alstonia scholaris, Spondias mombin, Hymenaea verrucosa, Citrus lucida+) 

 

Note :  ++) Parasitized by D. pentandra  and V. articulatum; +) Parasitized by D. pentandra   
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Table 3. Parasite density on Cassia fistula during 2012-2019 in 
Purwodadi Botanic Garden, East Java, Indonesia 

 

Year Parasite density (individuals per plant) 

D. pentandra V. articulatum 

2012 3.11 ± 1.26a 1.38 ± 0.38ab 
2014 4.00 ± 1.67a 1.38 ± 0.38ab 
2015 7.00 ± 2.95b 2.28 ± 0.85b 

2017 4.89 ± 1.98ab 1.07 ± 0.24a 
2018 4.01 ± 1.67a 0.91 ± 0.17a 
2019 1.67 ± 0.72a 0.68 ± 0.11a 

Note: numbers followed by same alphabetic in the same column 
were no difference significantly by LSD test at α= 5%. 

 

Table 4. Parasite density on Cassia fistula in four sites location in 
Purwodadi Botanic Garden, East Java, Indonesia in 2012-2019 

 

Block 
Parasite density (individual per plant) 

D. pentandra V. articulatum 

XII. F 2.05 ± 1.12a 0.82 ± 0.21a 
III.E 4.22 ± 2.09ab 1.64 ± 0.52a 
III.D 6.55 ± 3.42b 1.84 ± 0.85a 

XV.A 3.67 ± 1.71ab 0.83 ± 0.27a 

Note: numbers followed by same alphabetic in the same column 
were no difference significantly by LSD test 5%. 
 

 

 
 
Table 5. Infested host prevalence (Cassia fistula) during 2012-2019 in four site blocks in Purwodadi Botanic Garden, East Java, 

Indonesia 
 

Block Year 

2012 2014 2015 2017 2018 2019 

XVI.A 100.00 100.00 100.00 100.00 100.00 100.00 
XII.F 50.00 50.00 83.33 83.33 83.33 16.67 

III.E 66.67 66.67 77.78 88.89 88.89 44.44 
III.D 91.67 91.67 100.00 91.67 91.67 75.00 

 

 

 

They can lead to a greater rate of infestation of the 

mistletoes to the hosts. The average distance between C. 

fistula tree (4.6 m) may be densely, supporting and 
icreasing the birds to move, perch, and deposit seeds of 

mistletoes on the hosts. Aukema and Martinez del Rio 

(2002) reported that the highest frequency of flight distance 

of bird Phainopepla which disperses mistletoe 

Phoradendron californicum among Prosopis velutina to 

perch was of 1-10 m. The probability of the mistletoes 

infection increased in the vicinity of infected stems at 

distances of less than 5 m (Matula et al. 2015). 

Viscum articulatum is a hyperparasite and commonly 

found as a parasite on D. pentandra, so its life and 

population will be affected by the population of D. 

pentandra (Solikin 2016; 2020a). Table 6 showed that 
increasing parasite density of D. pentandra in block III.D 

from 4.33 individuals per plant in 2012 to 12.67 individuals 

per plant in 2015 was followed by increasing density of V. 

articulatum from 1.58 individuals per plant in 2012 to 1.28 

individuals per plant in 2015. The relationship between the 

parasite density of D. pentandra and V. articulatum was 

showed y = 0.281x - 0.257 and R² = 0.746 (Figure 3). It 

means that the parasite density of V. articulatum increases 

linearly and has a positive correlation by increasing 

population of D.pentandra infesting the host plants. It was 

also reported and demonstrated by Solikin (2016) that 
increase of D. pentandra in Purwodadi Botanic Garden 

from 198 individuals per plant in 2006 to 290 individuals 

per plant in 2013 was followed by increasing of V. 

articulatum from 31 individuals per plant in 2006 to 46 

individuals per plant in 2013.  

The infestation of mistletoe species on their hosts is 

dynamics (Griebel et al. 2017). An Increasing population of 

the mistletoes will be fast in a suitable environment and 

compatible host. Solikin (2020b) reported that the blocks of 

III.D, III.E, XII.F, and XV.A have open locations where 

light can be intercepted fully by outer plant canopies (>90 
%). It is suitable for the growth and development of D. 

pentandra so that its population increased fastly between 

2012 and 2015 (Table 7). The highest population growth of 

D. pentandra and V. articulatum was reached in 2015, i.e. 

225 % (XIIF) and 333 % (III.D), respectively compared to 

their population in 2012 (Table 7). The population of D. 

pentandra and V. articulatum decreased after 2015 until 

2019 (Table 6, Figure 4). 

 

 
 
Figure 3. Density relationship between Dendrophthoe pentandra 
and Viscum articulatum on Cassia fistula in Purwodadi Botanic 
Garden, East Java, Indonesia 
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Table 6. Parasitic density each site block during 2012 - 2019 in Purwodadi Botanic Garden, East Java, Indonesia 
 

Block Host number Mistletoe species 
Year 

2012 2014 2015 2017 2018 2019 

XV.A 1 Viscum articulatum 1.00 1.00 0.00 0.00 0.00 0.00 
XII.F 6 0.17 0.17 1.00 0.33 0.17 0.00 
III.E 9 0.78 0.78 2.11 1.00 0.78 0.56 
III.D 12 1.58 1.58 3.83 0.75 0.42 0.00 

         
XV.A 1 Dendrophthoe pentandra 4 4 4 4 3 3 
XII.F 6 1.33 1.67 4.33 2.83 1.83 0.33 
III.E 9 2.78 4.33 7.00 4.89 4.44 1.89 
III.D 12 4.33 6.33 12.67 7.83 6.75 1.42 

 

 
Table 7. Population growth and mortality of Dendrophthoe pentandra and Viscum articulatum on Cassia fistula in four site blocks in 
Puwodadi Botanic Garden, East Java, Indonesia 

 

Year D. pentandra (%) V. articulatum (%) 

XII.F III.E III.D XV.A XII.F III.E III.D XV.A 

2012 1.33 2.78 4.33 4.00 0.25 0.83 1.63 0.25 
2014 25.31 55.88 46.27 0.00 0.00 0.00 0.00 0.00 
2015 225.81 151.80 192.53 0.00 333.33 160.00 138.46 100.00 

2017 34.57 30.16 38.32 0.00 61.42 51.36 79.60 100.00 
2018 57.66 36.51 46.85 25.00 76.85 61.60 88.19 100.00 
2019 92.30 73.02 88.85 25.00 92.28 71.84 98.93 100.00 

Note : Data of growth and mortality of the mistletoes was compared to 2015 ; data ≤ 2015 is growth (increasing) and data > 2015 is 
mortality (decreasing). 

 
 

 

Resources competition such as water and mineral 

nutrients between the mistletoes and or host trees will 

affect the growing population of the mistletoes. Matula et 

al. (2015) reported that competition between host trees 

harms mistletoe species occurrence because the trees that 

outcompete their neighbors usually have better access to 

resources and more available resources for mistletoe 
species than the suppress trees. Increasing competition of 

water, nutrients, and light between the host trees will 

reduce host plant growth and decrease tree size and lead to 

a decreasing number of mistletoes infecting trees (Matula 

et al. 2015). The relatively dense distance (4.6 m) and 

dense weeds between the trees of C. fistula in blocks of 

III.D, III.E, and XII.F increase the competition between the 

trees, affecting the growth and size of the tree, also the 

mistletoes infection and population in communities. 

Monica et al. (2017) reported that population growth of 

Arceuthobium globosum was reduced by competition of 

resources, such as water and nutrient. 
Competition between the parasites and or their hosts for 

water and nutrients was caused by the parasites absorbing 

water and nutrients for their growth from their hosts by 

their haustoria, especially on the branches and twigs where 

the parasites sticking. Haustoria of the mistletoe penetrate 

to xylem and phloem tissues. Phloem tapping makes the 

haustoria easier to access host photosynthate from the hosts 

while xylem tapping will divert and concentrate nutrients 

such as nitrogen and phosphorus from the host sap into the 

mistletoes. Average about 15% of the total carbon gain of 

xylem tapping mistletoe is from photosynthate diverted 

from the xylem stream of the host (Barlow 1997). 

Penetrating the haustoria into stem transportation tissues 

(xylem and phloem) will damage these tissues so that they 

inhibit water, nutrients, and photosynthate transportation to 

top branches that can reduce and die the distal branches. 

Solikin (2014) reported that the presence of the mistletoes 
caused the drying and death of distal branches on C. fistula 

up to to75.27 %. The death of the branches will increase 

mortality and reduce the parasite density of the mistletoes.  

Increasing parasite density of D. pentandra and V. 

articulatum during 2012-2015 (Figure 4) may be caused by 

competition between the parasites and or their hosts on 

branches and twigs still low and the hosts can support 

water and nutrients for the plant and parasites’ growth. The 

competition between the parasites and or the hosts in 2015 

may be critically competition periods between the parasites 

and the hosts because after this period, the death of distal 

branches where the parasites stuck increased and followed 
by increasing mistletoes death (Figures 4 and 5). The 

competition between the mistletoes and or their hosts for 

water and mineral nutrients will be higher caused by a 

higher increase of parasite density on the hosts and 

competition between the hosts especially in the dry season 

where leaves of C. fistula fall (deciduous), whereas leaves 

of the mistletoes are evergreen. Backer and Bakhuizen van 

den Brink (1965) reported that the mistletoes of the family 

Loranthaceae in Java did not shun the dry season.  
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Figure 4. Parasite density of Dendrophthoe pentandra and 
Viscum articulatum on Cassia fistula in Purwodadi Botanic 
Garden, East Java, Indonesia during 2012-2019 

 
 
Figure 5. Death of the parasitic plants and branches on Cassia 

fistula 

 

 
 

The occurrence and high density of herbaceous plants 

around the host plants and relatively dense distance 
between the trees also increase the competition among the 

host trees, which indirectly affects the increasing 

competition, growth, and parasite density of the host tree. 

The death of the branches and twigs will be followed by 

the death of the mistletoes on them (Figure 5). The lower 

rainfall and rainy day in 2015 may affect seriously the 

death of the mistletoes on the top branches and twigs. It 

may be correlated to the highest competition between the 

mistletoes and/or the hosts, which impacts the death of 

mistletoes and the top branches and twigs of C. fistula. The 

highest death of D. pentandra and V. articulatum was 92.3 
% (XII.F), and 98.93 % (III.D), respectively in 2019 (Table 

7) compared to their population in 2015. However, the 

death of V. articulatum 2015 reached 100%. It was caused 

by the population number of V. articulatum in XV.A only 

one individual in 2012-2014 and died in 2015. 

The parasite density of D. pentandra in 2015 (8.75 

individuals per plant) may be to become critically 

population density on C. fistula in Purwodadi Botanic 

Garden. Hence, the growth inhibition and death of the 

branches and twigs increased continually after this time. 

The death of the branches and twigs will be followed by 

the death of parasites on the branches and twigs (Figure 5). 
The highest mortality of the mistletoes caused the parasite 

density of D. pentandra and V.articulatum on the hosts in 

block III.D, III.E, and XII.F reached the lowest in 2019 

(Table 7). It indicated that the death of branches where the 

parasites stuck and the parasite species increased fastly 

after critical parasite population density reached in 2015. 

The high rainfall in 2016 and 2017 (Table 1) may have no 

impact to increase the mistletoes population after 2015. 

Parasite density increases and decreases following the 

increasing or decreasing plant height and the stem diameter 
(Figure 6). Kolodziejek et al. (2013) reported that the 

infection density of V. album mistletoe on the tall tree was 

higher than those on middle or small trees. The relationship 

between the size (diameter and high) of the host and the 

parasite number can be correlated by birds moving and 

perching on the tree. The birds as dispersers of mistletoes 

seeds more like moving and perching on the higher 

branches so the parasites were more found on the top of the 

larger or higher trees (Kolodziejek et al. 2013). The 

diameter of host trees was also another characteristic that 

influenced mistletoe abundance on host species (Rahmad et 
al. 2014). Birds that disseminate mistletoes often perched at 

the tops of the larger trees and depositing more mistletoe 

seeds in the trees' canopy. The larger and older trees could 

be more attractive to frugivorous birds for perching and 

depositing mistletoe seeds on the branches and twigs. 

It can be concluded that there were two species of 

mistletoes parasitized Cassia fistula in Purwodadi Botanic 

Garden during 2012-2019, i.e. Dendrophthoe pentandra 

and Viscum articulatum. The parasitization and infestation 

of the mistletoes on their hosts tend to distribute 

aggregately in individual or population plants in a 

community. The parasite density in blocks site tends to 
increase from 2012 until 2015 and then declining to the 

lowest in 2019. The block III.D has the highest parasite 

density of Dendrophthoe pentandra and Viscum 

articulatum, i.e. 6.55±3.42 and 1.84±0.85 individuals per 

plant, respectively. The highest mortality of D. pentandra 

and V. articulatum was occurred in 2019, i.e. 92.30% 

(XII.F) and 100.00% (XV.A), respectively. 
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Figure 6. The parasite number on diameter and plant height of each host (Cassia fistula) in blocks XII.F, III.E, and III.D 
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