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Abstract

Parasitic plants lived by adhering, absorbing water, minerals and food to host plants. The objective of this research was to determine the diversity of
the parasitic plants and their hosts in agroforestry lands where farmers cultivated various plants around their houses or forests. The research was
conducted in Kepala Jeri and Pemping Islands, Batam, Riau Islands Province in October 2014 using exploration methods. Plant inventory and data
collection were done along determined exploration tracks. There were three species of the parasitic plants were found namely Cassytha filiformis L.,
Dendrophthoe pauciflora Dans. and Viscum stenocarpum Dans. The most dominant parasitic plant was C. filiformis, whereas the least dominant
parasitic plant was V. stenocarpum. There were 26 species, from 24 genera and 17 families of host plants of C. filiformis whereas hosts of D.

pauciflora were 15 species, from 12 genera and 9 families.
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Introduction

Agroforestry is a system and land use technology
where parennial plants (trees, shrubs, bamboos) and
annnual or biennual plants (forage, vegetable, food, tuber,
spice, medicinal plants) planted or cultivated in the same
land and arrange by time and space (Arifin et al., 2010). It
is a sustainable farming system which has been practiced
by farmers since 19th century in Indonesia during Dutch
East Indies colonial (Budiadi et al., 2012) such as home
garden (“pekarangan” in Java). Mixed gardens and forest
gardens were also practiced as agroforestry in Indonesia
(Arifin et al. 2010). It provides an alternative strategy in
meeting the challenges of scarcity of food, energy and
water (Hasan, 2012).

Parasitic plants are often found on cultivated and
wild plants in agroforestry lands. They live and grow
attached to the host plants and absorbing water, nutrients
and food from their hosts so they can inhibit growth and
reducing yield of the hosts. Nelson (2008) reported that C.
filiformis can inhibit growth of mango, citrus, nutmeg,
avocado, sandalwood, neem and camphor trees and
become dominant in natural vegetation with deleterious
effects on wild species, such as Scaevola taccada,
Achyranthes splendens and Lumnitzera racemosa on
islands in the Chagos Archipelago (Indian Ocean).
Sunaryo et al. (2006) reported that the parasitic plants
caused growth inhibition, damage and death of distal
branches of the hosts until 30 % in Purwodadi Botanic
Garden.

Species and dominant species of parasitic plants

* Corresponding Author:
Solikin
Purwodadi Botanic Garden, Indonesian Institutes of Sciences
JI. Raya Surabaya Malang KM 65 Purwodadi, Pasuruan East
Java Indonesia
Phone: 081334522748 Fax: 03414266046
e-mail: solikin@lipi.go.id

vary depending on location, climate, vegetation and
agroecosystem. Solikin (2015) reported four species
obtained on fruits plants in home gardens in Malang city,
namely Dendrophthoe pentandra (L.) Miq., Macrosolen
cochinchinensis (Lour.) Teigh., Scurrula atropurpurea
(Bl.) Dans. and S. ferruginea (Jack.) Dans. There were
five species of parasitic plants obtained on medicinal
plants colection in Purwodadi Botanic Garden namely D.
pentandra, M. tetragonous., S. atropurpurea, Viscum
articlatum Burm.f. and V. ovalifolium Wall ex DC
(Solikin, 2014).

Inspite of the parasitic plants are harmfull to the
host plants, they have potential as medicinal plants, such
as V. articulatum being used by the Chinese as a
hypertension drug (Bachhay et al., 2012), anticancer
(Mutha et al., 2010), diuretic (Jadhav et al., 2010),
antioxidant (Kuo et al. 2010), antiulcer (Naganjaneyulu
2011), antiepileptic (Geetha et al., 2010), and
immunomodulatory ( Lu et al., 2011). Cassytha filiformis
was used againts gonorrhoe, kidney ailment and as
diuretic in Taiwan (Mythili et al., 2011), hepatoprotector
(Bincy et al., 2013), antibacterial action againts
Staphylococcus  aureus,  Escherichia  coli  and
Pseudomonas aeruginosa (Adonu et al., 2013). Some
chemical compounds contained in the parasitic plants
were alkaloids, flavonoids, saponins, phenolic fraction of
methanol-water and steroids (Daniel et al., 2012).

This research aimed to determine diversity of
parasitic plants and their hosts in agroforestry (home
gardens and forest gardens) in Kepala Jeri and Pemping
Islands Batam.

Method

The research was conducted in Kepala Jeri and
Pemping Islands Batam City in October 2014 on altitude
5-15 m above sea level and at latitude around N:
01°01'02” - 01°01 '57 and longitude around E: 103°41'40-
103°47'20 " (Kepala Jeri Island) ; N: 01°05'28 "-01°05'35"
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and E: 103°47'18 "- 103°47'53" (Pemping Island) (Figure
1). Data collection were caried out in agroforestry lands
(home gardens and forest gardens) using exploratory
methods. Tracks of exploration in Kepala Jeri Island were
Bukit Meja, Pil 58, Bukit Bangsit, Bukit Pasiran Bangsit,
Pil 10, Bukit Ular and Bukit Kapur while in Pemping
Island were Tanjung Panah , Kampung Tengah and Bukit
Pemping (Figure 1).
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Figure 1. Location of floral exploration (0)

Results

Species of Parasitic Plants

There were three species of the parasitic plants
found, namely Dendrophthoe pauciflora Dans. , Cassytha
filiformis L. and Viscum stenocarpum Dans. (Table 1,
Table 2), from the family of Loranthaceae, Lauraceae and
Viscaceae respectively. Dendrophthoe pauciflora and C.
filiformis were found in Kepala Jeri and Pemping Islands
while V. stenocarpum was not found in Pemping Island. It
may be by chance because V. stenocarpum grew as

Species names and amount of parasitic plants found
on the host plants around 5 m the right and left side of the
tracks were recorded. Vegetation analysis to determine
the parasite species composition on the host plants was
conducted by plotless method and purposive sampling.
Determination of plant species was conducted by
Inventory and ldentification of the plants directly and
indirectly in the fields where the hosts and parasitic plants
founded. Taking photographs and making herbarium
were conducted for species identification. Plants species
determination refered to Backer and van den Brink
(1963, 1965, 1968), Holtum (1968), Barlow (1997), and
Yong et al. (2014). Calculating Relative Density (RD),
Relative Frequency (RF) and Importance Value Index
(IVI) were modified fromKrebs (1994) and Indriyanto
(2006) as follow:

Relative density (RD) = Density of a species  x 100%

The total density of all species
Relative frequency (RF)= Frequency of species  x 100%
The total frequency of all species
Important Value Index (IVI)= RD + RF (only for Parasitic Plant)

Frequency (parasite)= Encounter number of a parasite species on host
Plants
The total number of host plants
Frequency (host)= Encounter number of a host plant species on track
The total number of tracks

hyperparasite attached to the other parasitic plants such as
D. pauciflora during this study.

The most dominant parasitic plant in Kepala Jeri and
Pemping Islands was C. filiformis (Figure 2), or local
people call it "cat's eye", with value of I1VI 110.9 and
148.83 respectively (Table 1, Table 2) where as V.
stenocarpum (Figure 3) the least dominant with IVI value
of 5.86.

Table 1. Relative density (RD), relative frequency (RF) and important value index (V1) of parasitic plants in Kepala Jeri Island Batam

No. Species RD RF VI

1 Cassytha filiformis L. 60.90 50.00 110.90
2 Dendrophthoe pauciflora Dans 37.59 45.65 83.24
3 Viscum stenocarpum Dans. 151 4.35 5.86

Table 2. Relative density (RD), relative frequency (RF) and important value index (IV1) of parasitic plants in Pemping Island Batam

No Species RD RF VI

1 Cassytha filiformis L. 76.28 72.55 148.83
2 Dendrophthoe pauciflora Dans 23.72 27.45 51.17
Host Plants

Host plants of C. filiformis found in the two islands
were 26 species from 24 genera and 17 families; while in
Kepala Jeri Island there were 15 species from 15 genera
and 11 families (Table 3); and 19 species, from 18 genera
and 16 families in Pemping Island (Table 4). There were

7 species from 7 genera and 7 family found to be
hosts of C. filiformis in the two islands such as Melastoma

malabathricum L. and Adinandra dumosa Jack and
Dicranopteris  linearis  Clarke (Table 5). M.
malabathricum. and A. dumosa were often found in
Kepala Jeri and Pemping Islands were M. malabathricum
with value of relative frequency 17.39 and 13.51
respectively (Table 3, Table 4).
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Diversity of parasitic plant and their host

Table 3. The population number. frequency and relative frequency of host plants of C. filiformis in Kepala jeri Island Batam

No | Species Local name | Family Habitus | Number | F | RF

1 Melastoma malabatricum L. Melastomataceae | SH 20 17.39
2 Acmena acuminatissima (Bl.) Merr.&Perry Myrtaceae SH/ST 10 2 | 8.696
3 Archidendron pauciflorum (Benth.) Nielsen | jengkol Mimosaceae T 6 2 | 8.696
4 Dicranopteris linearis (Burm.f)lUndew paku resam | Gleycheniaceae FR 10 2 | 8.696
5 Memecylon sp. Melastomataceae | SH 5 2 | 8.696
6 Parkia speciosa Hassk. petai Euphorbiaceae T 10 2 | 8.696
7 Adinandra dumosa Jack tiup/tiup Theaceea SH/ST 2 1 | 4.348
8 Artocarpus integer (Thunb.) L.f. cempedak Moraceae T 6 1 | 4.348
9 Ficus sp. Moraceae T 1 1 | 4.348
10 | Lepisanthes amoena (Hassk.) Leenh Sapindaceae SH 1 1 | 4.348
11 | Macaranga sp. Euphorbiaceae SH 1 1 | 4.348
12 | Malotus sp. Euphorbiaceae SH 1 1 | 4.348
13 | Scleria ciliaris Nees Teki Cyperaceae H 1 1 | 4.348
14 | Tabernaemontana pandacaqui Poir. mondokaki | Apocynaceae SH 1 1 | 4.348
15 | Vitex pubescens Vahl. laban Verbenaceae T 6 1 | 4.348
FR = fern . H=herb. SH/ST= shrub/small tree. T= tree

Table 4. Population number, frequency and relative frequency of host plants of C. filiformis in Pemping Island Batam

No | Species Local name Family Habitus | Number | F | RF

1 Adinandra dumosa Jack tiup/tiup Theaceea SH 44 5 | 1351
2 Malotus sp. Euphorbiaceae SH 20 4 | 10.81
3 Mangifera indica L. Mangga Anacardiaceae T 20 4 | 10.81
4 Melastoma malabatricum L. Melastomataceae | SH 20 4 | 1081
5 Vitex pubescens Vahl. Laban Verbenaceae T 20 4 | 10.81
6 Parkia speciosa Hassk. Petai Euphorbiaceae T 16 3] 811
7 Acasia mangium Willd. Akasia Mimosaceae T 1 1] 270
8 Acmena acuminatissima (Bl.) Merr.&Perry Myrtaceae SH 5 1] 270
9 Alstonia scholaris (L.) R.Br. Pule Apocynaceae T 1 1] 270
10 | Artocarpus heterophyllus Lam. Nangka Moraceae T 1 1] 270
11 | Artocarpus altilis (Park.) Fosberg Sukun Moraceae T 1 1| 270
12 | Callophyllum soulattri Burm.f. Bintangur Clusiaceae T 1 1] 270
13 | Dicranopteris linearis (Burm.f)Undew paku resam Gleycheniaceae FR 1 1] 270
14 | Lepisanthes amoena (Hassk.) Leenh Sapindaceae SH 1 1] 270
15 | Microcos sp. Tilliaceae SH 5 1] 270
16 | Nephelium lappaceum L. Rambutan Sapindaceae T 2 1] 270
17 | Nephenthes gracilis Korth. kantong semar | Nepenthaceae H 1] 270
18 | Pouteria sp. Sapotaceae T 1] 270
19 | Sonchus arvensis L. Tempuyung Asteraceae H 1 1] 270

Note: FR = fern . H= herb. SH/ST= shrub/small tree. T= tree
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Table 5. The Host plants of C. filiformis in Kepala Jeri and Pemping Islands Batam

48

Location (island)
No. | Species Local name Family

Kepala Jeri | Pemping
1 Acasia mangium Willd. akasia Mimosaceae - +
2 Acmena acuminatissima (Bl.) Merr.&Perry Myrtaceae + +
3 Adinandra dumosa Jack tiup-tiup Theaceea + +
4 Alstonia scholaris (L.)R.Br. pule Apocynaceae - +
5 Archidendron pauciflorum (Benth.) Nielsen jengkol Mimosaceae + -
6 Artocarpus heterophyllus Lam. nangka Moraceae - +
7 Artocarpus altilis (Park.) Fosberg sukun Moraceae - +
8 Artocarpus integer (Thunb.) L.f. cempedak Moraceae + -
9 Calophyllum soulattri Burm.f. bintangur Clusiaceae - +
10 | Ficus sp. Moraceae + -
11 Dicranopteris linearis Clarke paku resam Gleycheniaceae + +
12 Lepisanthes amoena (Hassk.) Leenh Sapindaceae + +
13 Macaranga sp. Euphorbiaceae + -
14 | Malotus sp. Euphorbiaceae + +
15 Mangifera indica L. mangga Anacardiaceae - +
16 | Melastoma malabatricum L. Melastomataceae | + +
17 Memecylon sp. Melastomataceae | + -
18 Microcos sp. Tilliaceae - +
19 Nephelium lappaceum L. rambutan Sapindaceae - +
20 | Nephenthes gracilis Korth. kantong semar Nepentheceae - +
21 Parkia speciosa Hassk. petai Euphorbiaceae + +
22 | Pouteria sp. Sapotaceae - +
23 Scleria ciliaris Nees teki Cyperaceae + -
24 Sonchus arvensis L. tempuyung Asteraceae - +
25 | Tabernaemontana pandacaqui Poir. Apocynaceae + -
26 | Vitex pubescens Vahl. laban Verbenaceae + +

Note: - = absent. + = present

Host plants of D. pauciflora in the two islands were
15 species, from 12 genera and 9 families, while 11
species, from 9 genera and 7 families were found in
Kepala Jeri Island (Table 6) and 8 species, from 7 genera
and 7 families were found in Pemping Island (Table 7).
All of the hosts of D. pauciflora in agroforestry lands
were tree such as P. speciosa, Archidendron pauciflorum
and Nephelium lappaceum (Table 6, Table 7).

The dominant hosts of D. pauliflora in Kepala Jeri
and Pemping Islands were Artocarpus integer and
Mangifera indica with relative frequency value each
23.81 and 28.57 respectively (Table 6, Table 7). The host
plants which were found in Kepala Jeri and Pemping
Islands were Artocarpus integer, Mangifera indica,
Mangifera odorata and Parkia speciosa (Table 8).

Table 6. Population number, frequency (F) and relative frequency (RF) of host plants of D. pauciflora in Kepala Jeri Island Batam

No. Species Local name | Family Habitus Number F ‘ RF
1 Artocarpus integer (Thunb.) L.f. cempedak Moraceae T 5 5 23.81
2 Parkia speciosa Hassk. petai Mimosaceae T 4 4 19.05
3 Archidendron pauciflorum (Benth.) Nielsen jengkol Mimosaceae T 2 2 9.524
4 Mangifera indica L. mangga Anacardiaceae T 2 2 9.524
5 Syzygium malaccensis (L.) Merr. & Perry jambu bol Myrtaceae T 2 2 9.524

Joarnal of BIOLOGICAL RESEARCHES | Volume 23 | Number 1 | December | 2017
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6 Acasia mangium Willd. akasia Mimosaceae T 1 1 4.762
7 Citrus sp. jeruk Rutaceae T 1 1 4.762
8 Mangifera odorata Griff. kuweni Anacardiaceae T 1 1 4.762
9 Nephelium lappaceum L. rambutan Sapindaceae T 1 1 4.762
10 Syzygium polyanthum (Wight) Walp. salam Myrtaceae T 1 1 4.762
11 Tectona grandis L.f. (Bl.) Merr. & Perry jati Verbenaceae T 1 1 4.762
Note: T= tree
Table 7. Population number, frequency (F) and relative frequency (RF) of host plants of D. pauciflora in Pemping Island Batam
No Species Local name Family Habitus Number F RF
1 Mangifera indica L. mangga Anacardiaceae T 17 4 28.57
2 Artocarpus integer (Thunb.) L.f. cempedak Moraceae T 15 3 21.43
3 Manilkara zapota (L.) P.van Royen sawo Sapotaceae T 4 2 14.29
4 Clausena excavata Burm.f - Rutaceae T 1 1 7.143
5 Garcinia manggostana L. manggis Clusiaceae T 2 1 7.143
6 Mangifera odorata Griff. kuweni Anacardiaceae T 5 1 7.143
7 Parkia speciosa Hassk. petai Mimosaceae T 5 1 7.143
8 ﬁy,a’ QiPL:ETr;amarangenSis (Blume) Merr. & kelampok Myrtaceae T 2 1 7.143
Note: T=tree
Table 8. The Host plants of D. pauliflora in Kepala Jeri and Pemping Islands Batam
Location (Island)
No. | Species Local name | Family
Kepala Jeri | Pemping

1 Acasia mangium Willd. akasia Mimosaceae + -

2 Archidendron pauciflorum (Benth.) Nielsen jengkol Mimosaceae + -

3 Artocarpus integer (Thunb.) L.f. cempedak Moraceae + +

4 Citrus sp. jeruk Rutaceae + -

5 Clausena excavata Burm.f - Rutaceae - +

6 Garcinia manggostana L. manggis Clusiaceae - +

7 Mangifera indica L. mangga Anacardiaceae | + +

8 Mangifera odorata Griff. kuweni Anacardiaceae | + +

9 Manilkara zapota (L.) P.van Royen sawo Sapotaceae - +

10 Nephelium lappaceum L. rambutan Sapindaceae + -

11 Parkia speciosa Hassk. petai Mimosaceae + +

12 | Syzygium malaccensis (L.) Merr.&Perry jambi bol Myrtaceae + -

13 | Syzygium polyanthum (Wight) Walp. salam Myrtaceae + -

14 | Syzygium samarangensis (Blume) Merr. & L.M. Perry | kelampok Myrtaceae - +

15 Tectona grandis L.f. (Bl.) Merr.&Perry jati Verbenaceae + -

Note: - = absent. + = present

Discussions

Species of Parasitic Plants

The existence of V. stenocarpum (Figure 2) in
Kepala Jeri Island was very rare. It was indicated by its
value of RF and 1VVI were the smallest each 4.35 and 5.86
(Table 1). This can be caused by its dependency to other
parasitic plants as hosts such as D. pauciflora. It was also
reported by Solikin (2016) on V. articulatum in
Purwodadi Botanic Garden that its population was

depended on the population of D. pentandra as a host
namely from 13 specimens (2006) increased to 46
specimens (2013) following the increasing population of
D. pentandra from 198 specimens in 2006 to 290
specimens in 2013.

V. stenocarpum was not found adhered to C.
filiformis but only on D. pauciflora (Figure 4) while V.
articulatum in Purwodadi Botanic Garden was only found
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on D. pentandra, olthough there were other parasitic
plants namely V. ovalifolium, S. atropurpurea, and M.
tertragonus (Solikin, 2016). It may be a genetic character
of V. stenocarpum and V. articulatum that they lived on
other parasitic plants such as Dendrophthoe (famlily
Loranthaceae).

The dominance of C. filiformis (Figure 3) may be
related to the characteristics of the parasite and
environment included vegetation around it which were
suitable for the growing and development of this parasite.
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Figure 3. Cassythafiliformis L.

C. filiformis able to reproduce generatively by seed
and vegetatively by cutting/ fragmentation of the stems
also the stem easily growth on plants where the stem
adhere to them so it will grow and develop quickly to
become dominant in fields if no controlling. It can
smothered and killed branches of hosts by the stems and
haustoriums which rowing, twinning and covering the
canopy. Parker (2014) reported that this parasite had
negative impact to hosts damage, modification of
successional patterns, agriculture, forestry, reduced native
biodiversity, habitat alteration, threat to endangered and
native species. Sumariono et al. (2016) reported that this
parasite had allelopathic effect which inhibited seed
germination of Amaranthus spinosus L.

C. filiformis is a parasitic plant with a pan-tropical
distribution (GBIF 2014), primarily on coastal area with
wide range climate (tropical monsoon, tropical rainforest,
tropical savanna, tropical wet, desert, warm temperate)
and sunny area where it may become dominant and
invasive species on wild grasses, shrubs, ferns, and trees
(Mukhtar et al., 2010; Kokubugata and Yokota 2012;
Parker 2014) such as around agroforestry lands in Kepala
Jeri and Pemping Islands.

Generative reproduction by seed of C. filiformis
was started from the seeds germinating after falling on the
ground then it grows twinning and climbing to be a para-
site on wide range of host plants. The seeds were
dispersed by wind, water or animals. During seed germi-
nation, the cotyledons remain fully intact inside the seed
coat. Radicles are tuberous, swollen and whitish-green.
The plumule is filiform, cord-like, light green and with
minute alternate leaves (Augustine, 2004). Seedlings can
survive for up to 8 weeks without a host, growing to a
length of 30 cm or more, presumably relying mainly on

the seed reserves (Nelson, 2008).
’ }

/
Figure 4. Dendrophthoe pauciflora Dans.

Host Plants

Melastoma malabathricum L. and Adinandra du-
mosa Jack. are shrub or small tree which often being
found in open lands or outside of secondary forests on
coastal area that were not managed for crops cultivation
such as in Kepala Jeri and Pemping islands. C. filiformis
often being found as a parasite and become the most
dominant parasite on these plants in these islands. This
was agreed with Parker (2014) who reported that shrubs
or small trees which had low, much-branched woody
shrubs can become dominant and favoured host plants of
C. filiformis such as Trema lamarckianum, Lantana invo-
lucrata, Baccharis dioica, Pithecllobium guadalupense,
Eupatorium villosum and particularly Acacia choriophyl-
la. This indicated that shrubs or small trees have im-
portant hosts on the growth and development of C. fili-
formis. These habitus may be suitable and provide enough
space for sunlight interception or penetration for seed
germination, growth and twining the stems of this para-
site. Parker (2014) reported that this parasitic plant was
sensitive to shading which can inhibited plant growth so
sunlight acceptance is very important to its growth. Table
3 and Table 4 showed that the number of wild shrubs or
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herbs becoming hosts of the parasite in Kepala Jeri and
Pemping Islands were the most each 80% and 68%.

C. filiformis was also found as a parasite on the
cultivated plants in agroforestry lands in Kepala Jeri and
Pemping islands with frequency 20.00 and 32.00,
respectively(Table 3, Table 4) included Parkia speciosa,
Artocarpus heterophylla and Nephellium lappaceum. All
of them were tree which the parasite need sticking to
reach their canopies. Shrubs, grasses, ferns, herbs and
small trees have important role as materials/places for
twinning and climbing to reach the canopy of the trees
such as Acmena acuminatissma, Adinandra dumosa,
Dicranopteris linearis, Lepisanthes amoena, Macaranga
sp., Malotus sp., M. malabathricum, and Memecylon sp.
(Table 3, Table 4).

Parasitic plants have negative impact to the growth
and yield of cultivated plants in agroforestry by inhibiting
and reducing plants growth reducing yield. C. filiformis
on Parkia speciosa, Nephelium lappaceum and Mangifera
indica can inhibit and reduce the growth of the branches,
leaves and fruits, even drying and dying the branches.
This parasitic plant is also dengerous to spreading of
plant virus diseases to cultivated plants such as reported
by PROTA4U (2013) that C. filiformis was a host for
citrus mosaic virus and citrus yellow corky vein viroid
that the viruses can be transmited to another plants.
Covering the plants canopy by stems of C. filiformis
decreased photosyntesis and inhibited the host plants
growth so this or other parasite plants on cultivated plants
must be controled early before they covered the plants
canopy.

All of host plants of D. pauciflora in agroforestry
lands in Kepala Jeri and Pemping islands were tree such
as P. speciosa, Archidendron pauciflorum and Nephelium
lappaceum (Table 6 and Table 7). It was also reported by
Soenaryo et al. (2006) and Solikin (2016) on D.
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